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Electronic Supplementary Material 1: Assessment tools for diabetes distress

The following list is not exhaustive; other measures have been established and validated
in specific populations or settings [1]. However, those summarised here are the most
frequently used in research and clinical practice and their selection was reinforced by
the scoping reviews completed by the Guideline Development Panel when determining
the clinical questions for the guideline. The measures represent the evolution of
assessment from its historical foundations through to contemporary measures. They are
summarised here to provide options for practical, valid and reliable assessment:
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The Problem Areas in Diabetes (PAID or PAID-20) scale includes 20 items
assessing negative emotions related to diabetes, difficulties with the treatment
regimen, social challenges, concerns about complications, and problems in
interactions with healthcare professionals. Items are rated from 0 (no problem) to
4 (serious problem), summed, and converted to a 0-100 scale. Scores of 40 or
higher have been interpreted widely as indicating high diabetes distress, though
additional evidence-based classifications have been published [2, 3]. The PAID
scale was designed as a unidimensional scale, and later attempts to establish
subscale structures have not resulted in a validated or widely accepted solution.
Consequently, the recommended scoring for the PAID is as a total score only [4].
In addition to using the PAID total score, healthcare professionals are
encouraged to review individual item responses to identify specific problem
areas that may guide conversations or interventions.

The PAID-11 is a shorter version of the PAID, including 11 items (#3, 6, 7, 8, 9, 11,
12,13, 16, 19, 20 of the original PAID-20), and is validated specifically for adults
with type 1 diabetes. The PAID-11 demonstrates strong internal consistency
reliability (Cronbach’s a=0.93) and concurrent validity (95% sensitivity and 96%
specificity) for detecting severe diabetes distress [5]. Like the PAID-20, the PAID-
11 is scored as a unidimensional measure with a single total score. As a relatively
recent development, the responsiveness of the PAID-11 has yet to be
determined.

The PAID-5 is a brief version including 5 items (#3, 6, 12, 16, 19 of the PAID-20).
The PAID-5 demonstrates strong psychometric properties, including high
correlation with the full PAID-20 (r>0.90), strong internal consistency reliability
(Cronbach’s a>0.85), and concurrent validity for detecting diabetes distress (94%
sensitivity and 89% specificity) [6, 7]. However, as a relatively brief tool, it cannot
guide targeted support or intervention.

The PAID-1 is a single-item tool, based on item #12 of the PAID-20: “Worrying
about the future and the possibility of serious complications”. It has concurrent
validity for detecting diabetes distress (sensitivity and specificity around 80%) [7].
While brief and seemingly pragmatic, the PAID-1 provides only a reductionist
screening approach and does not capture the complexity of the nature of
diabetes distress [1, 8]. Further, it has been criticised for the high risk of false
positives for diabetes distress, as many people worry about the future and the
possibility of serious complications without necessarily experiencing elevated
diabetes distress [9].



e The Diabetes Distress Scale (DDS or DDS-17) includes 17 items, combined to
form a composite scale score: the mean of all item scores (rated from 1 to 6). The
DDS was validated for adults with type 1 diabetes and type 2 diabetes but is
referred to most recently as the DDS-T2 or T2-DDS, suggesting itis now
recommended only for adults with type 2 diabetes. It provides four subscale
scores, which are calculated using the same scoring method [10, 11]. These
subscales demonstrate consistent internal reliability and validity across multiple
clinical settings and can help identify specific sources of diabetes distress to
guide targeted support and intervention.

e The DDS-2is a 2-item screening version of the DDS, comprising items 6 and 14 of
the DDS [12]. While brief and seemingly pragmatic, the DDS-2 provides only a
reductionist screening approach and does not capture the complex nature of
diabetes distress.

e The Diabetes Distress Scale for Type 1 Diabetes (T1-DDS) includes 28 items
combined to form a composite scale score: the mean of all item scores (rated
from 1to 6) [13]. The T1-DDS also provides seven subscale scores, each
calculated using the same scoring method [14]. This was the first diabetes
distress measure to be developed and validated specifically for the unique
experiences of adults living with type 1 diabetes [1, 8].

e The Type 1 Diabetes Distress Assessment System (T1-DDAS) is a relatively
recent measure, designed and validated specifically to assess diabetes distress
among adults with type 1 diabetes [15]. It includes two components (scales),
which may be used independently. The Core scale contains eight items that
assess the central emotional experience of diabetes distress, rated from 1to 5,
with higher scores indicating greater distress. The Sources scale includes 22
items assessing 10 common sources of diabetes distress. Each of the 10
subscale scores reflects the average of the items within that source and helps
identify specific drivers of distress that may warrant clinical attention. Combining
these subscales into a single total score is not recommended. Together, the Core
scale provides an overall estimate of diabetes distress, while the Sources scale
assists in identifying the specific areas of living with type 1 diabetes that
contribute most to an individual’s distress. As the T1-DDAS is a recent
development and offers a flexible structure, it is a contemporary option for
assessing diabetes distress among adults with type 1 diabetes.

e The Type 2 Diabetes Distress Assessment System (T2-DDAS) is a relatively
recent measure, designed and validated specifically to assess diabetes distress
among adults with type 2 diabetes [16]. Similar to the T1-DDAS, it includes two
scales that can be used independently of each other. The Core scale includes
eight items assessing the central emotional experience of diabetes distress,
rated from 1 to 5, with higher values indicating greater distress. The Sources scale
contains 21 items covering seven common sources of distress, with seven
separate subscale scores calculated by averaging the items within each source.
Combining the Sources subscales into a single composite score is not
recommended. The Core scale provides an overall estimate of diabetes distress,
while the Sources scale helps identify specific contributors that may warrant
clinical attention [17]. As a recent development, the T2-DDAS offers a flexible
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structure, itis a contemporary option for assessing diabetes distress among
adults with type 1 diabetes.

The key characteristics of each measure is summarised in Supplementary Table 1.
Several published reviews and commentaries provide further insights [1, 18].
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Supplementary Table 1: Commonly used validated tools for assessing diabetes distress among adults with type 1 diabetes and type 2
diabetes

Instrument T1D or Number of items Scoring: Key strengths Key limitations Languages
[reference] T2D and scale range* and other than
structure cut-points English
PAID (aka Both 20 items summed Range: 0-100 Extensive validation and use in Lacks validated subscale Yes:
PAID-20) to form a total scale | 240 high; RCTs; well-established cut structure; older tool, which may >60
[2, 3] only 17-39 points; 20 items capture large not reflect modern challenges; languages®
moderate; range of issues known to not specific to type 1 diabetes or
<17 low or no contribute to DD; responses to type 2 diabetes, so may not
DD individual items may guide reflect specific challenges for
targeted clinical support or either condition
intervention
PAID-11 T1D 11 items summed Range: 0-44 High sensitivity/specificity (95- Despite being validated Yes:
[5] to form a total scale 96%); may be an appropriate specifically for T1D, as it was derived
only =18 elevated length for clinical use derived from the PAID-20, it may | from PAID?
not reflect challenges specific to
T1D; no evidence of use in RCTs
(due to recent development)
PAID-5 Both 5items summedto | Range: 0-20 Brief, strong correlation with full No subscales; limited T1D- Yes:
[6, 7] form a total scale PAID (r>0.90); high internal specific validation; limited use in | derived
only =8 elevated consistency; easy to administer RCTs from PAID?
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Instrument
[reference]

Number of items
and scale
structure

Scoring:

range* and
cut-points

Key strengths

Key limitations

Languages
other than
English

PAID-1 Both 1item Range: 0-4 Ultra-brief, single-item screener Reductionist; high risk of false Yes:
[7] positives due to reliance on a derived
=3 elevated single item known to be a from PAID?
concern to many; cannot capture
the complexity of DD nor guide
targeted clinical support or
intervention; no use in RCTs
DDS T2D or 17 items: scores Range: 1-6 17 items capture large range of Limited RCT use compared to Yes:
(aka DDS-17)| Both can be averaged to issues known to contribute to PAID-20; not specific to the >40
[10, 11] form a single =3 high; DD; responses to individual items | challenges of T1D languages®
composite score 2.0-2.9 may guide targeted clinical
and 4 subscales: moderate; support or intervention; greater
Emotional burden; <2 little or no use in RCTs than many other DD
Regimen-related DD tools
distress;
Interpersonal
distress; Physician-
related distress
DDS-2 Both 2 items can be Range: 1-6 Ultra-brief, two-item screener Reductionist; cannot capture the | No
[12] combined to form a complexity of DD nor guide
single composite =3 high; targeted clinical support or
score 2.0-2.9 intervention; no use in RCTs
moderate;

<2 little or no
DD
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Instrument

Number of items

Scoring:

Key strengths

Key limitations

Languages

[reference] and scale range* and other than
structure cut-points English

T1-DDS T1D- 28 items: scores Range: 1-6 First T1D-specific measure of DD; | Longer to administer / complete Yes:

[13] specific | can be averaged to 28 items capture large range of than some other DD tools; Dutch,
form a single =3 high; issues known to contribute to DD | limited contemporary validation French
composite score 2.0-2.9 among adults with T1D (e.g. (Canada &
and 7 subscales: moderate; hypoglycaemia); responses to France),
Powerlessness; <2 little or no individual items may guide German,
Negative social DD targeted clinical support or Lithuanian,
perceptions; intervention Portuguese,
Physician-related Russian,
distress; Spanish®
Friend/family-
related distress;

Hypoglycaemia -
related distress;
Management
distress; and Eating
distress

T1-DDAS T1D- 8 items form the Range: 1-5 Contemporary measure; Brevity of Source subscales may | Yes:

Core specific | Core distress scale; designed specifically for adults limit identification of relevant French

+ Sources and 22 additional No cut points with T1D to capture their sources of DD; due to recent (Canada),

[15] items (forming 10 established concerns; flexible administration; | development, limited evidence of | Spanish®
scales) assessing actionable sources of DD concurrent validity, and no
10 common evidence of use in RCTs (though
sources of DD included in planned/ongoing

trials)
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Instrument
[reference]

T1D or
T2D

Number of items
and scale
structure

Scoring:

range* and
cut-points

Key strengths

Key limitations

Languages
other than

English

T2-DDAS T2D 8 items form the Range: 1-5 Contemporary measure; Brevity of Source subscales may | Yes:

Core Core distress scale; designed specifically for adults limit identification of relevant French

+ Sources and 21 additional =3 high; with T2D to capture their sources of DD; due to recent (Canada),

[16] items (forming 7 2.0-2.9 concerns; flexible administration; | development, limited evidence of | Spanish,
scales) assessing 7 | moderate; actionable sources of DD concurrent validity, and no Welsh®

common sources <2 little or no
of DD DD

evidence of use in RCTs (though
included in planned/ongoing

trials)

*Higher scores indicate greater diabetes distress

aka: also known as; DD: Diabetes distress; DDAS: Diabetes Distress Assessment Scale; DDS: Diabetes Distress Scale; PAID: Problem Areas In
Diabetes; RCTs: randomised controlled trials; T1D: type 1 diabetes; T2D: type 2 diabetes

a. Allinformation correct as of December 2025. For updates, see: https://eprovide.mapi-trust.org/instruments/problem-areas-in-diabetes-scale

Allinformation correct as of December 2025. For updates, see: https://behavioraldiabetes.org/scales-and-measures/
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Electronic Supplementary Material 2: Plain Language Summary: 2026
EASD guideline on assessing and managing diabetes distress

Why focus on diabetes distress?

Living with diabetes means thinking every day about glucose levels, insulin, other
medicines, food, physical activity and symptoms. For many people, diabetes brings a
heavy emotional load. This is called diabetes distress. It includes the worries,
frustrations, fears, guilt, tiredness, and overwhelm caused by the constant work of living
with diabetes.

Diabetes distress is common. At least one in three adults with diabetes have high levels
of diabetes distress. Many more report at least some emotional problems related to
their diabetes.

Diabetes distress is not the same as depression or anxiety. It is not a mentalillness. It
is a natural response to living with a long-term condition. But if diabetes distress is
intense or lasts a long time, it can harm emotional health. It can make self-

care harder. It affects both physical health and quality of life.

Even though it matters, diabetes distress is often missed in routine care. Clinic

visits usually focus on glucose levels and screening results. There is often little space
for people to talk about how they are coping. Healthcare professionals say they are
unsure about how to ask about diabetes distress and what to do when they see it.

This guideline was created to address these gaps and to support care that focuses on
the whole person, not just numbers.

What is the aim of this Guideline?

This guideline is designed to help healthcare professionals support adults with type

1 diabetes or type 2 diabetes. The aim is to help healthcare professionals know how

to assess and manage diabetes distress. This will make talking about the emotional side
of diabetes a normal and expected part of routine care. It will also improve both the
emotional and the physical health of adults living with diabetes.

Whatis it based on?

The guideline is based on evidence. It was written by a team of experts, including people
living with diabetes, medical doctors, nurses, psychologists, and researchers. People
with diabetes shared their lived experiences to make sure that the guideline meets real-
world needs and priorities. The guideline is based on reviews of scientific studies about
how to check for diabetes distress and about what helps to reduce it.

Key Messages:

Checking for Diabetes Distress
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Talking about emotions should be routine in diabetes care. Healthcare professionals
need to:

« talk about the emotional side of diabetes at every clinic visit, not only when
problems are obvious.

e askopen, supportive questions about what itis like to live with diabetes and
what feels most challenging.

o use valid tools to check for diabetes distress. These help to spot distress and
track changes over time.

o checkinregularly about diabetes distress. For example, during annual reviews
or when changes in health, treatment or life circumstances may affect distress.

o discuss the findings, whether diabetes distress appears low, moderate, or
high.

« make decisions together. This means the healthcare professional and the
person living with diabetes agree on next steps, based on the person’s
preferences and needs.

Not everyone with diabetes distress needs to see a mental health

specialist. All healthcare professionals should have the basic skills to

listen with empathy, offer emotional support, and help people to solve day-to-day
diabetes problems. They should also know when and how to involve specialist care if
distress is severe, ongoing or complex.

Managing Diabetes Distress

For adults with type 1 diabetes or type 2 diabetes, talking with a trained psychologist or
counsellor can help.

For adults with type 1 diabetes, some technologies also help. These include continuous
glucose monitors and automated insulin delivery (AID) systems.

For adults with type 2 diabetes, diabetes education can help. Diabetes education that
includes emotional and coping support can also reduce diabetes distress.

Peer support (i.e. connecting with other people who have diabetes) does not generally
reduce diabetes distress on its own, though it can have other benefits.

Across both types of diabetes, there is no single approach that works for everyone. Not
all types of support are equally effective. The evidence is stronger for some approaches
than others. This means we need more high-quality research. Support should be
matched to each person’s needs, including their main sources of

distress, their situation and culture, and the healthcare resources available.

Why This Guideline Matters
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This is the first guideline to focus only on diabetes distress. It sends a clear

message: emotional wellbeing is central to good diabetes care. Itis not an extra add-
on.

This guideline aims to make talking about the emotional side of diabetes a routine part
of every diabetes clinic visit. It aims to reduce stigma and improve support for people
living with diabetes, by helping their healthcare professionals to listen, understand, and
respond to their needs.

In the end, assessing and managing diabetes distress is about recognising that
emotional health is just as important as physical health.

© EASD 2026, Guideline Report: Diabetes Distress 12



Electronic Supplementary Material 3: Methods used to develop the guideline

The development of this guideline adhered to the standards established by the National
Academy of Medicine (NAM) [1] and the Guidelines International Network (GIN) [2],
ensuring transparency, methodological rigour, and stakeholder inclusivity. The process
followed the EASD standard operating procedure for clinical practice guidelines [3]. Key
components included the structured selection and roles of the Guideline Development
Panel (GDP) members comprising multidisciplinary experts and individuals with lived
experience of diabetes, the transparent management of conflicts of interest, adherence
to the GRADE (Grading of Recommendations, Assessment, Development and
Evaluation) methodology for guideline development[4, 5], and a transparent
development and review process. The details underpinning each of these processes
have been previously published [3].

Guideline Development Panel

The GDP comprised ten members: two co-chairs (JSp, RH), two members with lived
experience of diabetes (WJ, ML), four clinical experts (NH, KK, AM, JSt), and two
methodologists (TK, FZ). The GDP included members of both sexes and as multinational
(Australia, Denmark, Germany, Greece, ltaly, the Netherlands, Romania, Slovenia, and
the UK). Clinical members represented a range of professional backgrounds, including
medicine, nursing, clinical psychology, statistics, and methodology. The two individuals
with lived experience acted as representatives, using their judgment on behalf of a
group, rather than as delegates following explicit instructions. The GDP acknowledges a
lack of ethnic and racial diversity.

The EASD Guidelines Oversight Committee (GOC) oversaw the appointment and
operation of the GDP, as they do for all EASD guidelines [3]. For the present guideline,
which is the first to be commissioned under the new EASD guideline development
process [3], the GOC appointed the two GDP co-chairs and selected two in-house
EASD GOC methodologists. The GDP co-chairs then proposed additional GDP
members, who were subsequently approved by the GOC.

The two GDP co-chairs played a central leadership role in coordinating the work of the
GDP, facilitating discussions during meetings, ensuring adherence to timelines, and
guiding the GDP in reaching consensus at key decisions. The two GDP methodologists
provided essential support throughout the process, by ensuring consistent application
of the GRADE methodology and EASD standard operating procedure [3]. They guided
the GDP in formulating the clinical questions in structured PICOT formats, drafted the
GRADE evidence profiles [6] and Evidence-to-Decision (EtD) frameworks [7] for the
clinical questions on the management of diabetes distress, and ensured alighment
between the evidence and the final recommendations.

The inclusion of two GDP members with lived experience of diabetes was integral to the
development of the guideline, ensuring that lived experience was considered in every
aspect of the process. They informed the GDP about how diabetes distress can affect
daily life, ensuring that the guideline’s clinical questions addressed issues that matter
to people living with diabetes. They actively participated in all GDP discussions and
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contributed to the GDP's interpretation of the evidence, particularly in relation to the
diversity of values and preferences of people living with diabetes and the acceptability
and feasibility of assessing and managing diabetes distress in clinical practice.

AllGDP members held equal voting rights and actively contributed to all stages of the
guideline development process, including the formulation and refinement of the clinical
questions, review and interpretation of the evidence, and drafting and finalisation of the
clinical practice recommendations.

All GDP members completed the INGUIDE Level 1 training, which provides a
foundational understanding of evidence-based guideline development and GRADE
methodology [8]. In addition, the two GDP methodologists (TK, FZ) completed the
INGUIDE Level 2 training, which is required for methodological leads and provides
advanced instruction on applying the GRADE approach in guideline development [8].

Administrative support

The EASD Office team provided crucial support throughout the development of this
guideline. Although not formal members of the Guideline Oversight Committee, the
GDP, or the EST, the EASD Office team ensured the smooth operation of the process by
coordinating meetings, distributing materials, facilitating communication between
parties involved, and record-keeping. Their efficiency and responsiveness contributed
greatly to the effective collaboration across all parties involved.

Management of conflicts of interest

The management of conflicts of interest followed the EASD standard operating
procedure [3], in alignment with the Reporting Iltems for practice Guidelines in
HealThcare (RIGHT) statement [9]. Conflicts of interest disclosures from all GDP
members were collected and categorised as either ‘significant’ or ‘non-significant’,
based on their financial magnitude and relevance to the guideline topic [3]. The
disclosures of GDP co-chairs and GDP methodologists were reviewed by the GOC,
while those of the remaining GDP members were reviewed jointly by the GDP co-chairs
and GOC. ALl GDP members were required to update their disclosures annually or if
new relevant interests emerged. Disclosures are provided at the end of this document,
covering the duration of the guideline development and the year preceding its
commencement.

Formulation of clinical questions

The development of the guideline began with initial scoping of GDP members’ expertise
and knowledge of the field. The methodologists conducted PubMed literature searches
for previously published systematic reviews of diabetes distress. Through this process,
and further scoping of published evidence, the introduction section was developed and
evidence gaps explored. This led to the identification, and prioritisation, of potentially
important clinical questions [3]. The methodologists prepared and circulated a
template to all GDP members, inviting additions and revisions of the potential clinical
questions, using a format adapted from GRADE guidance [10]. The responses were
collected, grouped, and used to guide GDP discussions focused on reviewing, selecting
and refining the most clinically relevant questions. The findings were summarised in
tabular form and shared with the GDP to inform decisions. The final clinical questions
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were selected based on their relevance to clinical practice, and aligned to the priorities
of people living with diabetes, and feasibility of addressing them within the available

timeframe and resources. These steps led to agreement within the GDP to organise the
guestions into two broad domains: assessment and management of diabetes distress.

The final set of clinical questions included two broad questions related to the
assessment of diabetes distress, one for adults with type 1 diabetes and one for adults
with type 2 diabetes, and six overarching questions related to its management
(Supplementary Box 1). For the management questions, the GDP applied the PICOT
(Participants, Intervention, Comparator, Outcomes, and Type of studies) framework[10].
The management questions were developed separately for adults with type 1 diabetes
and type 2 diabetes and were further distinguished by the type of comparison. The
aetiology, management, treatment and experiences of those living with diabetes and
associated distress can differ by diabetes type and may, therefore, require different
types of support [11].
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Supplementary Box 1: Clinical questions for the assessment and management of
diabetes distress

Assessment of diabetes distress

Should healthcare professionals discuss the emotional side of diabetes during routine
consultations?

How should healthcare professionals ask about diabetes distress in routine
consultations?

How should healthcare professionals assess for the presence of diabetes distress?
How often should healthcare professionals assess for diabetes distress?

When diabetes distress is assessed, how should healthcare professionals respond?
How should healthcare professionals communicate the findings of the assessment?
When diabetes distress is identified, how should healthcare professionals respond?

When diabetes distress is identified, should healthcare professionals deliver
psychological support or refer to a mental health professional?

Management of diabetes distress in adults with type 1 diabetes

Should psychological interventions be used, rather than usual care, to reduce diabetes
distress among adults living with type 1 diabetes?

Should psychoeducational interventions be used, rather than usual care, to reduce
diabetes distress among adults living with type 1 diabetes?

Should educational interventions be used, rather than usual care, to reduce diabetes
distress among adults living with type 1 diabetes?

Should peer support interventions be used, rather than usual care, to reduce diabetes
distress among adults living with type 1 diabetes?

Should psychological interventions be used, rather than psychoeducational
interventions, to reduce diabetes distress among adults living with type 1 diabetes?

Should psychological interventions be used, rather than educational interventions, to
reduce diabetes distress among adults with type 1 diabetes?

Should psychoeducational interventions be used, rather than educational
interventions, to reduce diabetes distress among adults with type 1 diabetes?

Should continuous glucose monitoring (CGM) be used, rather than capillary glucose
monitoring (finger prick), to reduce diabetes distress among adults with type 1
diabetes?

Should automated insulin delivery (AID) systems be used, rather than no use of AlD, to
reduce diabetes distress among adults with type 1 diabetes?
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Management of diabetes distress in adults with type 2 diabetes

Should psychological interventions be used, rather than usual care, to reduce diabetes
distress among adults with type 2 diabetes?

Should psychoeducational interventions be used, rather than usual care, to reduce
diabetes distress among adults with type 2 diabetes?

Should educational interventions be used, rather than usual care, to reduce diabetes
distress among adults with type 2 diabetes?

Should peer support interventions be used, rather than usual care, to reduce diabetes
distress among adults with type 2 diabetes?

Should psychological interventions be used, rather than psychoeducational
interventions, to reduce diabetes distress among adults with type 2 diabetes?

Should psychological interventions be used, rather than educational interventions, to
reduce diabetes distress among adults with type 2 diabetes?

Should psychoeducational interventions be used, rather than educational
interventions, to reduce diabetes distress among adults with type 2 diabetes?

Should educational interventions be used, rather than peer support interventions, to
reduce diabetes distress among adults with type 2 diabetes?

Should continuous glucose monitoring (CGM) be used, rather than capillary glucose
monitoring (finger prick), to reduce diabetes distress among adults with type 2
diabetes?

Eligible interventions were classified into three broad categories: (1) psychological
interventions, based on psychotherapeutic approaches such as cognitive behavioural
therapy, (2) psychoeducational interventions, which combined psychological
components with educational content, and (3) miscellaneous interventions,
encompassing approaches that did not fall into the previous categories, including
education-only interventions, peer support interventions without a psychological
component, or device-based interventions (e.g., continuous glucose monitoring
systems) (Supplementary Box 2). Comparators included either no active intervention
(e.g., usual care alone) or an active intervention from a different category. The GDP also
reviewed available validated scales for assessing diabetes distress, and also a minimal
clinically important difference (MCID) for the outcome of diabetes distress was defined
to support interpretation of the magnitude and clinical relevance of intervention effects.
The only study design considered eligible for addressing the management questions
was RCTs.
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Supplementary Box 2: Definitions of interventions included in the guideline

Psychological interventions in diabetes: interventions that are collaborative
psychological treatments grounded in psychotherapeutic research and approaches,
including:

e Cognitive-behavioural therapy (CBT)

e Acceptance and commitment therapy (ACT)

e Motivational interviewing (Ml)

e Mindfulness

e Problem-solving strategies and more.

In these interventions, the individual actively engages with the therapist to reduce the
emotional burden of diabetes and to have better management of the illness. The most
researched and effective psychotherapies in diabetes are those grounded in CBT.

Educational interventions in diabetes: interventions that imply a more passive role
of the recipient and primarily comprise didactic education in diabetes (e.g. lectures,
classes on understanding diabetes distress, its consequences, and treatment
options such as classes on nutrition, diabetes treatment plan, how to use diabetes
devices) [12].

Psychoeducational interventions in diabetes: interventions that combine
psychological intervention components with educational content (e.g. understanding
what diabetes distress is combined with CBT strategies or diabetes self-management
education underpinned by behavioural/psychological frameworks)

Peer support in diabetes: connections established between people with diabetes to
enable them to support each other (one-to-one or group-based) and to build
relationships of self-understanding, non-judgmental acceptance, and empowerment

in diabetes self-management and coping with emotional burden.

For the assessment questions, the GDP opted to issue Good Practice Statements, as
described in the next sections of the present document, due to the lack of RCTs to
inform the clinical questions. For the management questions, the GDP commissioned a
de novo systematic review, which was conducted by an independent Evidence
Synthesis Team (EST). The EST collaborated closely with the GDP to finalise the review
protocol and to operationalise the PICOT elements for each question. Further details on
the characteristics of the questions and the methodology of the evidence synthesis are
available in Supplementary Material A: Evidence Synthesis Technical Report.

Categories of clinical practice recommendations

EASD clinical practice guidelines include three categories of recommendations: GRADE
recommendations, Good Practice Statements, and Recommendations based on
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Ungraded Evidence (Supplementary Table 2). These categories reflect the
methodological principles described in the EASD standard operating procedure for
guideline development [3].

Supplementary Table 2: Categories of EASD clinical practice recommendations

Category Description

GRADE Evidence-based recommendation based on GRADE certainty
Recommendation of evidence assessment and GRADE EtD framework, following
a commissioned systematic review and meta-analysis results.

Good Practice Issued when necessary for safe and effective care, when the

Statement expected benefitis substantial and clear. Not based on a
commissioned systematic review and meta-analysis, but
supported by summaries of existing evidence.

Recommendation Developed when insufficient evidence is found to permit a
based on Ungraded meta-analysis and GRADE certainty assessment. Based on
evidence other GRADE EtD parameters and the judgement of the GDP.

EtD: Evidence-to-Decision; GDP: Guideline Development Panel; GRADE: Grading of Recommendations,
Assessment, Development and Evaluation

GRADE Recommendations

GRADE recommendations are developed based on a structured assessment of the
evidence, starting with the structured formulation of clinical questions (i.e., in PICOT
format for management questions), and followed by a formal systematic review and
meta-analyses by an EST and commissioned by the EASD. For each clinical question,
the certainty of evidence is assessed (Supplementary Table 3), and GRADE evidence
profiles are developed based on the following domains: risk of bias, inconsistency,
indirectness, imprecision, and additional domains (e.g., publication bias) [13].

Supplementary Table 3: Levels of certainty of evidence according to GRADE
methodology

Certainty Explanation

High We are very confident that the true effect lies close to that of the
OODD estimate of the effect
Moderate @ We are moderately confident in the effect estimate: the true effectis

($13]]@) likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low We have limited confidence in the effect estimate: the true effect may

SPOO be substantially different from the estimate of the effect

Very low We have very little confidence in the effect estimate: the true effectis

OO0 likely to be substantially different from the estimate of effect
GRADE: Grading of Recommendations, Assessment, Development and Evaluation

In addition to the GRADE evidence profiles, additional considerations are incorporated
in the development of a recommendation using the GRADE EtD framework [14]. These
include parameters such as balance between desirable and undesirable effects, values
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and preferences, resource use and cost-effectiveness, equity, acceptability, and
feasibility [7]. GRADE recommendations are labelled according to both strength of
evidence and direction (e.g., in favour of or against an intervention) [15] (Supplementary
Table 4).

Supplementary Table 4: Strength and direction of recommendations based on the
GRADE ‘Evidence to Decision’ framework

Strength and direction Explanation®

Strong in favour of the  Desirable effects of the intervention clearly outweigh

intervention undesirable effects

Conditional (weak) in Desirable effects of the intervention probably outweigh
favour of the undesirable effects but uncertainty exists (e.g. because of
intervention low certainty of evidence or because desirable and

undesirable effects are closely balanced)
Conditional (weak) for The balance of desirable and undesirable effects does not
either the intervention clearly favour either the intervention or the comparator.
or the comparator

Strong against the Undesirable effects of the intervention clearly outweigh
intervention desirable effects

Conditional (weak) Undesirable effects of the intervention probably outweigh
against the desirable effects but uncertainty exists (e.g. because of
intervention low certainty of evidence or because desirable and

undesirable effects are closely balanced)

2 Desirable and undesirable effects include both the evidence on clinical outcomes (GRADE evidence profiles) and
consideration of additional GRADE EtD parameters. GRADE: Grading of Recommendations, Assessment,
Development and Evaluation; EtD: Evidence-to-Decision; GRADE: Grading of Recommendations, Assessment,
Development and Evaluation

Good Practice Statements

Good Practice Statements are issued when a recommendation is considered ethically
imperative, clearly beneficial, and unlikely to change in light of new evidence. A Good
Practice Statement is appropriate when the following criteria are met: the action is
necessary for safe, effective healthcare; the expected net benefit is substantial and
clear; and conducting a formal evidence synthesis would be an inefficient use of the
GDP’s resources due to high opportunity cost [3, 16, 17]. Although a formal systematic
review was not commissioned by the EASD for these recommendations, they are
supported by existing evidence, such as prior systematic reviews or other types of
pertinent research. Each Good Practice Statement is labelled as such [3].

Recommendations based on Ungraded Evidence

The GRADE methodology allows for recommendations based on ungraded evidence to
be formulated when there is lack of primary studies and so no meta-analysis can be
conducted [3]. However, the GDP decided against producing recommendations based
on Ungraded Evidence and instead opted to produce research recommendations to
address these questions.
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Assessment of diabetes distress

The clinical questions on the comprehensive assessment of diabetes distress were
addressed using Good Practice Statements in accordance with the EASD guidelines
standard operating procedure [3]. Good Practice Statements were considered
appropriate because the GDP judged that key aspects of comprehensively assessing
diabetes distress could not be primarily informed by RCTs, but rather by a broader body
of conceptual, theoretical, observational and experiential evidence. In particular, the
GDP recognised a clinical imperative to make recommendations that reflect real-world
practice, professional consensus, and the practical needs of people living with
diabetes. The aim was to provide clear and actionable guidance on core components of
good clinical practice for identifying and comprehensively assessing diabetes distress,
without the use of a formal evidence synthesis and meta-analysis commissioned by the
EASD, which would have entailed a high opportunity cost.

To inform the Good Practice Statements, the GDP used the findings of two opportunistic
de novo realist reviews, which were conducted by the D-Stress project, an independent
team of researchers within a separate research programme supported by the UK
National Institute for Health Research Programme Grants for Applied Research and
Diabetes UK (NIHR PGfAR reference number NIHR205441). Recognising the relevance
and rigour of the realist reviews, the GDP sought and obtained approval from the D-
Stress project to use their findings as the foundation for formulating the Good Practice
Statements on the assessment of diabetes distress. The EASD had norole in
commissioning or funding these reviews.

To support this process, the lead investigator of D-Stress project (JSt), also a member of
the GDP, shared a report with the GDP describing the realist reviews’ methodology, key
concepts and findings [18, 19]. This report provided both the conceptual framework and
evidentiary foundation for the development of the Good Practice Statements. In brief,
the realist reviews used a theory-driven approach to synthesise data from diverse
sources and settings, with the goal of understanding how, forwhom, and in what
contexts various approaches to the complex and comprehensive assessment of
diabetes distress are effective [18, 19]. Separate realist syntheses were undertaken for
type 1 diabetes and type 2 diabetes, and the findings were integrated into a set of
coherent theoretical and practical insights relevant to clinical practice. Based on this
information, two GDP members (JSt and JSp) prepared an initial draft of clinical
questions, Good Practice Statements and rationales. These drafts were reviewed and
discussed by the full GDP, and the Good Practice Statements were finalised by expert
consensus (Electronic Supplementary Material 4).

Management of diabetes distress

The recommendations on the management of diabetes distress were based on a de
novo evidence synthesis commissioned by the EASD and were formulated using the
GRADE EtD framework.

Evidence synthesis

For the clinical questions on the management of diabetes distress, a systematic review
of RCTs was conducted by the EST. The selection of the EST followed the procedures

© EASD 2026, Guideline Report: Diabetes Distress 21



outlined in the EASD standard operating procedure, including an EASD open call and
evaluation of tender applications both by the EASD GOC and external reviewers. In
particular, the selection of the EST was based on the team’s track record and
experience in conducting high-quality systematic reviews and meta-analyses in topics
relevant to the guideline, their professionalism, motivation and readiness to undertake
the required tasks, and presence of minimal conflicts of interest[3].

The EST developed the protocol in collaboration with the GDP, and applied standardised
methods for literature searching, screening, data extraction, risk of bias assessment,
and meta-analyses. A detailed presentation of the evidence synthesis methodology
including the protocol, data analyses, and findings is available in Supplementary
material A: Evidence Synthesis Report. The EST Lead (FR) participated in regular
meetings, approximately twice per month, with the GDP to provide updates and ensure
alignment between the evidence synthesis and the clinical questions. In parallel, the
GDP methodologists maintained close communication with the EST Lead, acting as the
main liaison between the EST and the GDP to ensure methodological consistency and
clarity throughout the process. All RCTs included in the meta-analyses assessed
diabetes distress using either the DDS or the PAID scale, including validated variations
of these instruments. To support the interpretation of the magnitude and clinical
relevance of intervention effects on diabetes distress, the GDP defined a threshold for
MCID on the standardised mean difference (SMD) scale. Because diabetes distress
outcomes were synthesised across multiple validated patient-reported outcome
measures, and no single anchor-based MCID is applicable across instruments, a
pragmatic SMD-based threshold informed by the established interpretation of effect
sizes for patient-reported outcomes and by panel consensus was adopted [20, 21].
Specifically, an SMD of 0.3 was considered to represent a minimal clinically important
difference. Based on this framework, effects were categorised as large (SMD < -0.5),
moderate (-0.5 <SMD £ -0.3), small (-0.3 < SMD = -0.2), or trivial/no effect (SMD >
-0.2). More negative values indicated greater benefit (i.e., reduction in diabetes
distress).

GRADE certainty of evidence assessments

For each management clinical question where meta-analysis was feasible, the certainty
of evidence was assessed using the GRADE approach [6]. Independent assessments
were conducted by the two GDP methodologists using the GRADEpro web application
(available at https://www.gradepro.org/), based on five GRADE domains: risk of bias,
inconsistency, indirectness, imprecision, and other domains (i.e., publication bias). The
certainty of evidence for each meta-analysis estimate was categorised as high,
moderate, low, or very low (Supplementary Table 3), and findings were documented in
GRADE evidence profiles. The two GDP methodologists then reviewed and compared
their independent GRADE certainty assessments and resolved any differences by
consensus. These evidence profiles were subsequently presented to the GDP during an
in-person meeting, discussed, and finalised by unanimous agreement of all GDP
members. The final GRADE evidence profiles (available in Supplementary material C:
GRADE Evidence Profiles for the management clinical questions) served as the basis for
constructing the GRADE EtD frameworks and formulating clinical practice
recommendations.
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Formulation of recommendations

The two GDP methodologists drafted the GRADE EtD framework for each management
clinical question, integrating both the GRADE evidence profiles and additional EtD
parameters, including the balance of desirable and undesirable effects, values and
preferences of people living with diabetes, resource use and cost-effectiveness, equity,
acceptability, and feasibility [7]. Information for these parameters was drawn from
focused PubMed searches conducted by the GDP methodologists, expert judgement of
GDP members, inclusion of any additional pertinent evidence, and input from the two
GDP members with lived experience of diabetes distress. The draft EtD frameworks and
proposed recommendations were discussed and refined during an in-person meeting of
the GDP using GRADEpro web application (available at https://www.gradepro.org/).
Final recommendations were reached by consensus, with additional feedback
incorporated from follow-up review rounds as needed.

The wording of the recommendations was formulated using standardised GRADE
terminology, indicating both the strength and direction of each recommendation
(Supplementary Table 4).

Writing of the guideline

The writing of the guideline followed the procedures outlined in the EASD standard
operating procedure for guideline development [3] and was structured according to the
RIGHT statement and checklist [13].

Drafting responsibilities were shared among GDP members according to their roles and
areas of expertise. The GDP methodologists (TK, FZ) took responsibility for drafting the
methods section, as well as the GRADE evidence profiles and GRADE EtD frameworks
that supported the development of the GRADE recommendations related to the
management of diabetes distress. Recommendations related to the assessment of
diabetes distress, formulated as Good Practice Statements, were primarily drafted by a
GDP content expert (JSt), who also served as the chief investigator of the D-stress study
whose research team delivered the realist reviews underpinning the Good Practice
Statements, and by one of the GDP co-chairs (JSp). The initial draft of the introduction
was prepared by NH and JSp and the initial draft of the discussion was prepared by RH.
GDP members with lived experience, clinical and content expertise reviewed all
sections, ensuring that the recommendations were clinically relevant and appropriately
contextualised. All GDP members reviewed the full guideline and provided feedback,
suggestions, and additional contributions. Drafts were shared and revised using tracked
versions, with successive iterations refined collaboratively until consensus was
reached. The GDP co-chairs (JSp and RH) coordinated the writing process and ensured
timely progression through each drafting stage.

Each recommendation is presented in a consistent and structured format comprising;:
(1) the clinical question; (2) the recommendation; and (3) a rationale and explanation,
which summarises the key considerations or concepts that informed the
recommendation. For management-related clinical questions that were supported by a
GRADE certainty of evidence assessment, a concise summary of the corresponding
GRADE evidence profile is also presented.
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Review of the guideline

The guideline underwent a review process in accordance with the EASD standard
operating procedure for guideline development [3]. The process included an initial
internal review conducted by the GDP and EST lead. GDP members reviewed the
complete draft, and the GDP co-chairs coordinated the integration of feedback
ensuring consensus across the GDP and consistency with the EASD standard operating
procedure. In addition, the Appraisal of Guidelines, Research and Evaluation (AGREE) Il
score sheet [14] was completed independently by two methodologists from the EASD
GOC who were not members of the GDP.

Following the internal GDP review, the guideline was submitted to the EASD GOC for
formalinternal review. Where comments were provided, the GDP addressed them and
incorporated revisions accordingly. After this stage, the guideline was presented in draft
form at the EASD Annual Meeting in Vienna in September 2025 and was then made
available for external review through a 6-week period of public consultation, open to
people living with type 1 diabetes or type 2 diabetes, healthcare professionals and any
other interested parties.

Feedback was received from 25 individuals or groups of individuals. Most individuals
submitted multiple comments. The locations of the respondents where indicated were
Australia, Brazil, France, Germany, Luxembourg, Mexico, Netherlands, Norway, UK, and
USA. The GDP reviewed and considered all comments. The comments were
summarised and themed before further changes were made to the guideline.

The final stage of peer review involved an external review by clinicians, researchers, and
representatives of working partners and community collaborators directly affected by
the recommendations. These reviewers are appointed by the EASD GOC and their role
was to assess the clarity, completeness, and relevance of the guidance, without altering
the recommendations issued by the GDP.

Following the review, the GDP made further changes before the guideline was finally
approved by the GOC and EASD Board.

Dissemination plan and future update

In accordance with the EASD standard operating procedure for guideline development
[3], a dissemination plan will be developed to support the accessibility and
implementation of this guideline. This includes publication of the full guideline
documentin a peer-reviewed journal, free availability of this report (open access) on the
EASD website and/or through the websites of partner organisations (e.g. the
PsychoSocial Aspects of Diabetes (PSAD) Study Group) and communication via social
media or other channels. Additionally, accessible plain language formats (e.g.,
summaries for people living with diabetes) may be developed to support broader
awareness and uptake. The dissemination plan may also include the use of the GRADE-
ADOLOPMENT approach [22], enabling other groups to adopt, adapt, or selectively
implement the recommendations according to their local context. Such adaptations
will require approval from the EASD Guideline Oversight Committee and EASD Board.
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The EASD standard operating procedure further outlines the potential for future updates
to EASD guidelines [3], based on the emergence of new evidence or changes in clinical
practice. Any decision to update this guideline will be made by the Guideline Oversight
Committee in consultation with the GDP, based on the relevance and magnitude of new
evidence or other justifying factors.
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Preface

This is the technical report on the systematic review of interventions to reduce diabetes-related distress
among adults with type 1 diabetes and type 2 diabetes performed by the Evidence Synthesis Team. This
systematic review was commissioned by the European Association for the Study of Diabetes (EASD) to
inform the EASD guideline on the assessment and management of diabetes distress. The work was
started in September 2024 and this technical report describes the process followed and the results as of

January 2026.
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Background and aims Diabetes distress (DD) refers to the experienced emotional and psychological
burden, specifically due to living with and managing diabetes. We aimed to systematically identify,
summarize and critically appraise all available evidence from randomized controlled trials (RCTs)
assessing the efficacy of interventions for reducing DD (either as primary or secondary outcome) among

adults with type 1 diabetes (T1D) or type 2 diabetes (T2D).

Materials and methods We searched PubMed, Cochrane Database of Systematic Reviews, PsycINFO and
CINAHL until 23™ September 2024. Eligible studies were RCTs in adults (218 years) with T1D or T2D in
which the efficacy of an active intervention on DD was recorded as primary or secondary outcome. We

used GRADE methodology to assess certainty of evidence. When possible (sufficient data were available
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from 22 studies), we performed a random-effects meta-analysis. The effect estimate was a standardized
mean difference (SMD) with 95% confidence interval (95%Cl) of endpoint DD measurement as assessed
with a validated questionnaire. We conducted subgroup analyses based on baseline level of DD,

intervention delivery method, risk of bias assessment (ROB2) and study duration.

Results We included 248 studies, with 59 studies reporting on psychological therapeutic interventions,
68 on psychoeducational interventions and 121 on miscellaneous interventions (non-psychological or
non-psychoeducational, including devices, education without psychological component, peer support
without psychological component, devices, telehealth, health behaviours and an assorted mix). 52
studies included participants with T1D including two during pregnancy, 160 studies included participants
with T2D, and 36 had a mixed or undefined population of adults with diabetes. The total sample size was
N = 55,497, with study sample sizes ranging from 12 to 2,334 participants. The methodological quality of

the studies was rated as some concerns for risk in 107 studies and high risk of bias in 81 studies.

Compared to usual care, psychological interventions reduced DD in adults with T1D (SMD -0.22, 95% ClI:
-0.35 to -0.08) and T2D (SMD -0.31, 95% Cl: -0.50 to -0.13). Additionally, continuous glucose
monitoring or flash glucose monitoring reduced DD in adults with T1D (SMD -0.26, 95% Cl: -0.41 to
-0.11), while educational interventions reduced DD in adults with T2D (SMD -0.34, 95% Cl: -0.56 to
-0.11). Other comparisons including those of psychological, psychoeducational, peer support,
educational, and device-based interventions against various active controls or usual care did not show
statistically significant effects. Results did not differ meaningfully across predefined subgroups. For all
studies certainty of evidence assessed by GRADE methodology was moderate, low or very low in two,
five, and seven comparisons. No meta-analyses could be conducted for telehealth, health behaviours

and the assorted mixed interventions, due to heterogeneity or an insufficient number of studies.

Conclusion Psychological interventions consistently reduced DD among adults with T1D and T2D, while
devices did in adults with T1D and education in adults with T2D. Most other interventions showed little
or no clear effect. Telehealth and health behaviours categories could not be analysed due to

heterogeneity and limited data.
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Plain language summary

Interventions to reduce diabetes-related distress among adults with type 1 diabetes and type 2

diabetes

Clinical question To investigate which interventions are effective in reducing diabetes distress (DD)

among adults with type 1 diabetes (T1D) or type 2 diabetes (T2D).

Background Diabetes-related distress refers to the negative emotional experiences of people living with
diabetes, namely their concerns about managing the condition, support, burden and access to health
care. About one third of all people with T1D or T2D experience DD. In turn, DD affects diabetes self-care
and outcomes. We aimed to identify which interventions are effective for reducing DD among adults

with T1D or T2D.

Study characteristics We found 248 randomized controlled trials; these are studies where people are
randomly assigned to one of two or more treatment groups. We looked for three types of studies and
found: 59 on psychological therapeutic interventions, 68 on psychoeducational interventions and 121
with other miscellaneous types, such as devices. The studies included both adults with T1D and T2D,
were individual- or group-based, with diverse durations (ranging from few weeks to years). Many studies

included people who had with low levels of DD at the start of the trial.

Key results Compared to usual care, psychological interventions had a positive effect on reducing DD
among adults with T1D and T2D. Continuous glucose monitoring (CGM) or flash glucose monitoring also
reduced DD among adults with T1D, while education did in adults with T2D. Other types of interventions,
such as psychoeducation, peer support, and other devices, showed little or no effect. This evidence is up

to date as of September 2024.

Quality of the evidence Overall, the quality of the evidence was low because studies were small, there

were missing data, or there were other limitations in the design or conduct of the studies.
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Summary of findings for comparisons of interventions for diabetes distress

Type 1 diabetes Effect estimate, SMD (95% Number | Subgroup
cl) studies differences
Psychological versus psychoeducational X X X
interventions
Psychological versus educational interventions -0.11(95% Cl: -0.44t0 0.23) | 2 No
Psychological interventions versus care as usual -0.22 (95% Cl: -0.35 to - 16 No
0.08)
Psychoeducational versus educational -0.02 (95% Cl: -0.23t0 0.20) | 3 No
interventions
Psychoeducational interventions versus care as -0.17 (95% Cl: -0.62t0 0.28) | 2 X
usual
Educational versus peer support interventions X X X
Peer support interventions versus care as usual X X X
Educational interventions versus care as usual X X X
AID systems versus no AID -0.15(95% CI: -0.33t0 0.02) | 5 No
CGM/Flash glucose monitoring versus capillary -0.26 (95% Cl: -0.41 to - 6 No
glucose monitoring 0.11)
Type 2 diabetes
Psychological versus psychoeducational X X X
interventions
Psychological versus educational interventions -0.29 (95% Cl: -0.98 t0 0.39) | 10 No
Psychological interventions versus care as usual -0.31 (95% Cl: -0.50 to - 21 No
0.13)
Psychoeducational versus educational -0.15 (95% Cl: -0.34 t0 0.03) | 13 No
interventions
Psychoeducational interventions versus care as -0.19 (95% Cl: -0.40t0 0.02) | 23 Study
usual duration
Peer support versus educational interventions 0.10 (95% Cl: —0.08 to 0.28) 3 No
Educational versus miscellaneous interventions X X X
Peer support interventions versus care as usual -0.03,95% Cl: -0.19t0 0.13) | 4 Delivery
format +
Study
duration
Educational interventions versus care as usual -0.34 (95% Cl: —-0.56 to 3 No
-0.11)
CGM versus capillary glucose monitoring -0.35(95% CI: -0.98 t0 0.28) | 3 Baseline
distress

Statistically significant results are shown in bold

AID, Automated Insulin Delivery system; CGM, Continuous Glucose Monitoring; SMD, Standardized Mean
Difference; X, No meta-analysis was conducted; No, Subgroup analyses revealed no significant subgroup effects
based on baseline diabetes distress score, study duration, delivery format or risk of bias score
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Abbreviations

AID Automated Insulin Delivery System

ADA American Diabetes Association

CAU Care As Usual

CGM Continuous Glucose Monitor

DD Diabetes Distress

DDS Diabetes Distress Scale

EASD European Association for the study of Diabetes

HbAlc Haemoglobin Alc

GRADE Grading of Recommendations Assessment, Development and Evaluation
MCID Minimal Clinically Important Difference

NICE National Institute for Health and Care Excellence

NR Not reported

PAID Problem Areas In Diabetes

PRISMA-P Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols
QSD Questionnaire on Stress in Diabetic Patients

RCT Randomized controlled trial

SMD standardized mean difference

TiD Type 1 diabetes

T2D Type 2 Diabetes
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Background

Diabetes mellitus is a chronic metabolic disorder affecting hundreds of millions of people worldwide. It is
associated with significant morbidity, mortality, and healthcare costs and requires ongoing self-
management to prevent complications [1]. Beyond the physical burden associated managing the
condition, people living with diabetes frequently experience an emotional or psychological burden. The
wide range of negative feelings, including frustration, anxiety, guilt and fear attributed to the challenges

of living with and managing diabetes is often referred to as diabetes distress (DD) [2].

Factors that can contribute to DD include worries about long-term complications, frustrations with
monitoring and managing glucose levels, burden of self-care, social interactions, financial burden of
diabetes and its management, feelings of isolation or overwhelm, stigma and not feeling in control of the
condition [3]. Unlike clinical depression and anxiety, which are generic mood disorders, DD is directly
related to the living with and managing diabetes [4]. Although the prevalence of DD varies across
populations, study settings and by the instrument used, reviews estimate 20-36% [5-7] of the people

with diabetes experiences elevated DD.

Evidence suggests a bidirectional association between DD and glycaemic indicators, which suggests
greater DD is associated with higher HbAlc, less time in range, higher fasting glucose and vice versa [8].
However, glucose levels being within target range does not necessarily indicate the absence of DD [9]. In
addition, DD is associated with less engagement in glucose management and other healthy self-care
behaviours. Consequently, people with DD have higher risk of diabetes-related complications [8].
Therefore, addressing DD is not only beneficial for a person’s emotional and mental health, but also for

enabling optimal diabetes management and outcomes [8].

Although DD is a significant concern for people with diabetes, healthcare professionals lack detailed
guidance for how to assess and manage it in clinical practice. In 2016, the American Diabetes Association
(ADA) published a position statement on psychosocial assessment and care in people with diabetes [10].
It focused on the most common psychological factors affecting people with diabetes, including DD.
However, these recommendations, including frequent monitoring for DD, were based on commonly used
clinical models, expert consensus and tested interventions, not on a systematic review of the evidence
[10]. The National Institute for Health and Care Excellence (NICE) guideline for the management of
diabetes in adults in England and Wales [11] makes similar recommendations, also not based on an

systematic evidence synthesis.
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The European Association for the Study of Diabetes (EASD) has recognized the importance of DD and has
commissioned an evidence-based clinical guideline to enable healthcare professionals to optimise their
support of people living with diabetes and DD[12]. The purpose of this systematic review and meta-
analysis is to update and expand the evidence base on the clinical management of DD by including
randomized controlled trials (RCTs) that assess the efficacy of a wide range of interventions on DD as a
primary or secondary outcome. To date, previous systematic reviews have only focused on specific types
of interventions such as psychological interventions or digitally enabled peer support, or only included
studies primarily designed to reduce DD [13-20], while interventions not specifically targeting DD may

reduce DD as a by-product.

For instance, an RCT assessing the effect of a proactive and psychoeducational telehealth intervention to
improve medication taking in 400 people with diabetes and depression, also showed a reduction in DD
[21]. Additionally, an RCT in people with T2D that compared flash glucose monitoring to self-monitoring
of glucose levels showed a non-significant reduction in DD [22], suggesting that interventions not
specifically targeting DD can reduce DD as a by-product. Therefore, our aim was to systematically
identify, summarize and critically appraise all available evidence from RCTs that assess the efficacy of
psychological and other interventions on DD reduction (either as primary or secondary outcome) among

adults with T1D or T2D.
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Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were
followed [17]. The protocol of this review was registered in the International Prospective Register of
Systematic Reviews (PROSPERO) database under number: CRD42024598512, see Appendix S2 and the

protocol was submitted to the journal Trials (under review).
Data sources and search strategy

A search of the literature was conducted in PubMed, Cochrane Database of Systematic Reviews,
PsycINFO and CINAHL, all from inception to 23 September 2024, in collaboration with a medical librarian
(LS) and the EASD Guideline Development Panel (TK, FZ, WJ, NH, KK, ML, AM, JS, JS, RH). Search terms
included controlled terms (MeSH in PubMed) as well as free-text terms. Reference lists of included
studies and relevant systematic reviews were searched manually for additional eligible publications. The
search strategy focused on three domains: (1) diabetes, (2) distress, and (3) RCT. The three domains were
included in a three-step search combining relevant search words and MeSH terms with Boolean logic
operators (OR and AND). A search filter was applied to limit the results to humans. The search was
performed without date or language restrictions. Duplicate articles were excluded. The full search

strategy is provided in Appendix S1.
Selection of studies

Publications were included if the following criteria were satisfied: 1) The study focused on adults (218
years) with T1D or T2D, 2) the study reported results on DD as a primary or secondary outcome, using
data collected with the use of a validated measure such as the Diabetes Distress Scale (DDS) [23],
Problem Areas In Diabetes (PAID) scale [2], the Questionnaire on Stress in Diabetic Patients (QSD)[24]
and their subscales or derivatives (including short-form measures and versions developed for specific
populations, e.g. for adults with T1D), 3) the study is an RCT, irrespective of its duration or the type of
randomization used (e.g. individual, cluster), 4) the study examines the efficacy of an active intervention,
which can either be generic or diabetes-specific.

There were no restrictions on delivery mode (e.g. in-person, online, digital applications, delivered by a
specialized mental health professionals, specialist diabetes health professionals, general health
professionals or expert peers (e.g. people with lived experience of diabetes who are trained to deliver
the intervention)), setting (individual versus groups), comparators (e.g. usual care, waiting list or active

comparator), design, duration, publication date, language or status of the patient (e.g. hospitalized,
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pregnancy). We excluded studies on participants aged <18 years, or with other types of diabetes (e.g.,
gestational diabetes), or populations with combined groups including these types (e.g. children plus

adults), where no separate results were reported for the adults’ group.

The following three categories of intervention were defined:

A) Psychological interventions, which includes cognition-focused, emotion-focused, or emotion-cognition

therapeutic interventions facilitated by a health professional trained in psychology. Examples include,
but are not limited to, cognitive behavioral therapy, motivational interviewing, supportive

counselling, mindfulness, acceptance and commitment therapy;

B) Psychoeducational interventions, which includes diabetes self-management education, peer support,

health coaching or psychological interventions, all combined with a diabetes-related educational
component (e.g., carbohydrate counting, insulin dose adjustment) as well as focus on improving self-
management (e.g., cognitive reframing, goal setting, planning, problem solving) based on
psychological theory or theories. This category typically includes interventions delivered at greater
scale, e.g. in groups or via online programs, it includes interventions such as, but not limited to: peer
support via an online platform, motivational interviewing through an app, depression treatment via

telehealth, conversation maps, psychoeducational, self-management support or nudging;

C) Miscellaneous types of interventions, which includes interventions that could not be categorized as

psychological or psychoeducational. Examples include devices (for the administration of insulin or
other glucose-lowering medications, or for glucose monitoring or both); education or peer support
without a clearly described psychological component (i.e. interventions with no clear description of
the use of framewaorks, models or techniques that have psychology or behavioral science at their
core); telehealth (e.g., apps, online interventions of diverse nature); health behaviours (e.g. physical
activity, sleep, weight loss); medication (e.g. glucose-lowering injectable or oral medication); complex
health service interventions (e.g. healthcare pathways, models of care); insulin titration (e.g. different
protocols for insulin titration); personalized risk assessment or use of Patient Reported Outcome
Measures to assess outcomes in care. The miscellaneous interventions category was further

subcategorized and described if ten or more studies reported on the same type of intervention.

Study screening
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After deduplication, two independent reviewers screened the titles and abstracts of all studies identified
in the literature search in duplicate using Covidence [25]. Subsequently, full-text versions of the
potentially eligible publications were retrieved (by contacting corresponding authors if necessary) and
assessed by two independent reviewers based on the inclusion and exclusion criteria. In the selection
process, we did not mask information about the article, such as the journal that published it, the
authors, the institution, or the magnitude and direction of the results. Reasons for exclusion were
recorded and are provided in Appendix S3. Discrepancies were resolved through discussion, by
consulting a third reviewer and after that, when still in doubt we consulted with the Guideline

Development Panel members.
Data extraction

Data extraction was performed by one reviewer and checked by another reviewer, using a standardized,
pre-piloted form. In the event of duplicate publications, companion documents or multiple reports of a
primary study, we merged those papers in Covidence and we maximized yield of information by collating
all available data, and we used the most complete data set aggregated across all related publications. In
general, we gave priority to the longest follow-up associated with our primary outcome. Extracted data
included: 1) study characteristics (first author, publication DOI, year of publication, setting, trial identifier,
trial duration, duration of intervention, description of intervention and control condition (e.g. content,
intensity, the professional involved and delivery methods), geographical location, number of
participants), 2) participants' baseline characteristics (men/women ratio, mean age, diabetes duration,
baseline distress score, type of diabetes), 3) DD data for each trial arm, including measurement method
and relevant metrics (baseline and end-of-study mean. For DD at follow-up, the latest available
timepoint with complete data was taken. For trials with several intervention groups, we included all the
intervention and control groups, resulting in trials sometimes being reported more than once in any one
analysis (for example Quinn et al. [26] which compares coach-only vs coach with primary care providers
portal vs coach with primary care providers portal with decision making vs control to test whether
adding a mobile application coaching and patient/provider portals to usual care reduces HbAlc). Any
uncertainties identified during data extraction were resolved by consulting a third reviewer. If resolution
of a disagreement was not possible, we contacted the corresponding authors for clarification. Additional
or missing information was requested also by email, if needed. When mean data were missing, but
median data were present, we imputed the mean from the median data [27]. When standard deviations

for outcomes were not reported and we did not receive information from study authors, we imputed

© EASD 2026, Guideline Report: Diabetes Distress 41



these values by assuming the standard deviation of the missing outcome to be the standard deviation of
the baseline value and when this was also not reported (n=1), as suggested in the Cochrane standard we

extrapolated the standard deviation from a trial with very similar population and intervention [27].

For each included study, we extracted the description of the intervention and active comparator as
described in each study. Based on this extracted information, we categorized the interventions into one
of the predefined categories (psychological, psychoeducational, or miscellaneous with subcategories for
the latter). This categorization was subsequently reviewed and verified by the content and clinical
experts of the Guideline Development Panel to ensure consistency and appropriateness. When
consensus could not be reached, the majority opinion was used. We categorized studies to the best of
our ability, although in some cases, insufficient detail was provided about the underlying psychological
theory or intervention content. Due to the heterogeneous nature of interventions, some studies could
have been assigned to more than one category, for example Dale et al. [28], could be considered both a
peer support and an educational intervention. In such cases, we followed the authors’ own description
to guide classification. To facilitate meta-analysis, we aimed to limit subcategorization and combine
studies wherever methodologically reasonable. However, in some cases, such as the health behaviours
category, which included a wide range of interventions from dietary supplements to food bank support

and sleep studies, the heterogeneity was too great to allow meaningful pooling.

Risk of bias assessment

Risk of bias was assessed using the Cochrane RoB2 tool for RCTs [27, 29] for the primary outcome DD.
The RoB2 tool has five domains: Domain 1 assesses bias arising from the randomization process, e.g.
lower rating if information on randomization was missing or baseline differences in the outcome
variables suggest a problem with randomization; Domain 2 assesses bias due to deviations from the
intended interventions, e.g. lower ratings were given if deviations arose due to the trial context or if
analyses were not conducted based on intention-to-treat analysis; Domain 3 assesses bias due to
missing outcome data, e.g. lower ratings were assigned if more than 5% of the primary outcome data
were missing and/or no analysis was performed to assess the impact of missing data; Domain 4 assesses
bias in measurement of the outcome, e.g. lower ratings where measurement involves self-report. In this
review, an inclusion criterion was the use of validated Person Reported Outcome Measures (PROM) to
assess DD. This necessitated a lower ROB rating for Domain 4 for all included studies; Domain 5 assesses

bias in selection of the reported result, e.g. lower ratings were assigned if analyses were not conducted
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in concurrence with a pre-specified analysis plan or if multiple analysis of the outcome were performed.
An ‘overall risk of bias’ judgement was made, summarizing the score of the five bias domains. Overall
risk of bias was considered ‘low’ if the RCT was judged to be at low risk in all domains, and ‘high’ when
the trial was judged to be high risk in at least one domain or the trial is judged to have some concerns for
multiple domains. The overall risk of bias was considered as ‘some concerns for risk of bias’ in all other

cases.

Risk of bias was performed by one independent reviewer and checked by a second reviewer (FR, SS).
Discrepancies were resolved through discussion or the consultation of a third reviewer. The review team
tested the form for the assessments of risk of bias on a pilot sample of five to ten papers that spanned a
range from some concerns to high risk of bias to ensure that we were consistently applying criteria and
could reach a consensus. Review authors were not blinded to the names of the authors, institutions,
journal or results of the study when assessing its methods for risk of bias. We assessed risk of bias in
studies from all three categories of interventions. However, for miscellaneous interventions, we only
assessed risk of bias in the subcategories with more than ten or more studies that reported on the same
subtype of intervention, namely devices, educational interventions without psychological component as
well as peer support without psychological component. The latter category was smaller than ten studies
(n=7), however, due to the strong overlap with the psychoeducational category, based on content we

also assessed those.

Data synthesis

Studies were meta-analyzed using random-effects models, primarily due to clinical heterogeneity
(particular in terms of the intervention used in each study) and also due to differences in methodology
across studies, when at least two studies reported results for DD. We used R version 4.3.2 for the
analyses. For the miscellaneous interventions, due to high clinical heterogeneity even among the same
type of subcategory, we were only able to synthesize studies that assessed devices, peer support and
educational interventions in a meta-analysis. Additionally, we were only able to do meta-analyses on
post-intervention (endpoint) values, since too many studies did not report baseline or change from
baseline values and/or respective measures of dispersion for these values. According to the Cochrane
Handbook for systematic reviews, 'post-intervention value and change scores should not in principle be
combined using standard meta-analysis approaches when the effect measure is a standardized mean
difference (SMD) [27]. Since different scales were used to assess DD, SMDs were calculated. The rule of

thumb of how to interpret these measures is that an SMD less than 0.40 indicates a small effect, 0.40 to
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0.70 a moderate effect, and more than 0.70 a large effect, as described in the Cochrane Handbook for
Systematic Reviews of Interventions [27]. To support interpretation of the magnitude and clinical
relevance of intervention effects on diabetes distress, the Guideline Development Panel defined a
threshold for minimal clinically important difference (MCID) on the SMD scale. Because diabetes distress
outcomes were synthesised across multiple validated patient-reported outcome measures using SMDs,
and no single anchor-based MCID is applicable across instruments, a pragmatic SMD-based threshold
informed by the established interpretation of effect sizes for patient-reported outcomes and by panel
consensus was adopted. Specifically, an SMD of 0.3 was considered to represent an MCID. Based on this
framework, effects were categorised as large (SMD < -0.5), moderate (-0.5 < SMD < -0.3), small (-0.3 <
SMD < -0.2), or trivial/no effect (SMD > -0.2). This threshold was used to support GRADE Certainty of

Evidence Assessment.

We considered the level at which randomization occurred, such as cross-over trials, cluster-randomized
trials and multiple observations for the same outcome. In case of cross-over trials or cluster-randomized
trials, when possible we extracted effect estimates that took into account the correlation of the
measurements. Where the trials reported two interventions versus a control group, we halved sample
size of the control group to avoid double counting. Due to predefined substantial clinical heterogeneity
in terms of type of diabetes, we performed separate analyses for T1D and for T2D. If a study recruited a
mixed population (both T1D and T2D), as a rule of thumb, we included the study in one group if 260% of
the participants had that type of diabetes. When the proportion was approximately 50/50 or undefined,
we included the study in both the T1D and T2D analyses. Additionally, analyses were stratified by type of
intervention (psychological/ psychoeducational/subcategories of miscellaneous interventions),
comparator (i.e. usual care and waiting list or active comparator) as well as the tool used to measure DD
(i.e. DDS, PAID, T1-DDS, PAID-5). In two comparisons originally labelled as having “miscellaneous”
comparators (i.e. interventions other than psychological or psychoeducational), we re-analyzed the data
to improve clinical relevance, when we observed that >90% of the comparator belonged to one
subcategory. We then conducted a sensitivity analysis by inlcuding trials with the heterogeneous
comparator types (n=2) and retained those in which the comparator clearly belonged to a single,
clinically coherent category (e.g. educational interventions). These sensitivity analyses were prioritized in
the guideline, while the broader analyses including all miscellaneous comparators are still documented
in this review for transparency. Heterogeneity between studies was assessed using the |2 statistic, which
quantifies inconsistency across trials, where an |2 statistic of 75% or more indicates a considerable level

of heterogeneity [27].
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Additionally, we performed subgroup analyses based on: 1) risk of bias score, 2) intervention delivery
format (i.e., one-to-one vs group-based; in-person vs online), 3) intervention duration (using the median
duration of all included studies within each intervention category as the threshold for subgrouping), 4)
level of DD at baseline (high DD defined as DDS 23, PAID or PAID20 240, PAID11 >18, PAID82>13, PAID528)
to assess possible explanations for heterogeneity. When there was an indication of a possible subgroup
effect (i.e. p for interaction <0.05), we planned to assess its credibility using the ICEMAN tool [30]. When
we included three trials or more investigating a particular outcome, we used the funnel plots to assess
small study effects. There are several possible explanations for an asymmetrical funnel plot, including
true heterogeneity of effect with respect to trial size, poor methodological design (and hence bias of
small trials) and publication bias. We therefore interpreted results with caution [29]. If meta-analysis was

not possible, we presented a narrative summary of eligible studies.
Certainty of evidence assessment

We assessed the overall certainty of the evidence of analysis results according to the GRADE approach
[31], which considers issues the domains of risk of bias, inconsistency, imprecision, publication bias, and
indirectness. Two Guideline Development Panel methodologists independently rated the certainty of
evidence using the GRADEpro online application, and any discrepancies were resolved through

consensus with all members of the Guideline Development Panel.
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Results

Characteristics of Included Studies

As presented in figure 1 (PRISMA flow chart), 7901 records were identified from the systematic literature
search, which resulted in 5898 records after duplicates were removed, and 43 records were added that
were identified manually from reference lists of relevant papers. We excluded 5383 records based on
title and abstract. 516 records were assessed in full text. Of these, 284 records reporting on 248 trials

met the inclusion criteria. The mean Kappa score for full-text screening was 0.87, which suggests perfect
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agreement. We categorized 59 trials as psychological interventions, 68 as psychoeducational
interventions and 121 as miscellaneous (neither psychological nor psychoeducational) interventions. The
other types of interventions included: 27 on devices (for the administration of glucose-lowering
medications, glucose monitoring or both); 15 on peer support without psychological component; 10 on
education without psychological component; 23 on telehealth (e.g. apps, online consults); 21 on health
behaviours (e.g. sleep, weight loss, dietary supplements); and 25 that included a diverse selection of
interventions (<10 per group) that encompassed complex health service interventions (e.g., healthcare
pathways, models of care), insulin titration, medication, PROMS, surgery and personalized risk

assessment.

An overview of the characteristics of the included studies is shown in Table 1 (baseline table, Appendix
S4). Of the 248 studies, 52 included participants T1D of which two studies were conducted pregnant
women with T1D, 160 included participants with T2D, 36 included a combined population. All studies are
RCTs, of which 15 were cross-over RCTS and 22 cluster RCTs. All studies measured DD with either
(variations of) the PAID scale (138 studies), (variations of) the DDS scale (107 studies) or both (3 studies).
The total sample size was 55,497, with study sample sizes ranging from 12 t02334. The studies were
conducted in 37 countries, including USA (n = 88), Netherlands (n = 20), UK (n = 19), Australia (n = 19),
Germany (n = 16), China (n = 10), Canada (n = 7), Denmark (n = 7), Norway (n = 5), Spain (n = 5), Sweden
(n =5), Brazil (n =4), Iran (n = 3), Korea (n = 3), Mexico (n = 3), Singapore (n = 3), Belgium (n = 2), Hong
Kong (n = 2), Iceland (n = 2) India (n = 2), Indonesia (n = 2), New Zealand (n = 2), Taiwan (n = 2), Argentina
(n=1), Croatia (n = 1), France (n = 1), Ghana (n = 1), Greece (n = 1), Ireland (n = 1), Israel (n = 1), Italy

(n =1), Malaysia (n = 1), Nepal (n = 1), Pakistan (n = 1), Saudi Arabia (n = 1), and South Africa (n = 1).

Risk of bias assessment

An overview of the methodological quality assessment of the studies is presented in the ROB2 summary
table in Appendix S5.The methodological quality of the studies was rated as some concerns for risk of
bias in 107 studies and high risk of bias in 81 studies. Most of the concerns for risk of bias ratings were

due to a high risk of selection bias and reporting bias.
Meta-analysis results
As was prespecified in the protocol, we present the results per diabetes type and by type of intervention

and comparator (either an active comparator or usual care). In addition, when possible, several subgroup
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analyses are presented based on level of baseline DD (low versus high), method of delivery (in group or

in person), and overall ROB assessment and study duration.

Psychological interventions

Psychological interventions compared to psychoeducational interventions for type 1 diabetes

One study was found that compared psychological interventions to psychoeducational interventions in
adults with T1D [32]. Narrative analysis showed a non-significant reduction of DD in favor of cognitive

behavioral therapy when compared to blood glucose awareness training [32].

Psychological interventions compared to educational (without psychological component) interventions for
type 1 diabetes

Two studies were found that compared psychological interventions to educational interventions (without
psychological component) in T1D [33-35]. Meta-analysis (figure 2a) showed that the difference in DD
between psychological and educational interventions was non-significant (-0.11 (95% Cl: -0.44 to 0.23))
[33-35]. The respective GRADE evidence profile is shown in figure 2b. No subgroup analyses were

conducted due to only two studies being included.

Author, year Study Duration  N(/C) SMD 95%-CT Weight
T1-DDS :
Fisher, 2018 9 months 301 (149/152) - 0.05 [-0.18;0.28] 33.8%
PAID :
Hermanns_ 2015 12 months 181 (93/8%) — 029 [-0.59;:0.00] 462%
Summary estimate '-CS:"- -0.11 [-0.44; 0.23] 100.0%

Heterogeneity; I* = 69.8%, p = 0.0687

Figure 2a: Standardized mean difference for psychological interventions compared to educational

interventions (without psychological component) for T1D
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Certainty assessment Ne of patients “

' Certainty | Importance |
Neof | Sty |Rsk | .o N L | psychological | educational R‘[";;;':B Absolute| CCrtanty | Importance
studies | design | of bias ne ency | Incireciness | Imprecialon | o nsiderations | interventions | interventions an (95% CI)

SMD DDS-PAID (follow-up: range 8 months to 15 months; assessed with: DDS-PAID)
2 randomised| very | veryserious® | veryserioust |  Serious® none 242 240 - SMD0.11| @OOC | CRITICAL
trials | serious® SD lower|  Very
(044 lowea.ce
lower to
023
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. One study at high ROB and one with some concerns. p-interaction for ROB = 0.0687
b. 12 = 69.8% and effect not large (very serious limitations)

¢. Different types of comparators

d. Cl crosses both -0.3 and null but not +0.3

Figure 2b: GRADE evidence profile for psychological interventions compared to educational interventions

(without psychological component) for T1D

Psychological interventions compared to usual care for type 1 diabetes

17 studies were found that compared psychological interventions to usual care in adults with T1D [36-
53]. Meta-analysis of 16 studies (17 comparisons) showed a significant effect (-0.22 (95% Cl: -0.35 to -
0.08)) for the reduction of DD favoring psychological interventions (figure 3a) [36, 38-43, 45-53]. The
respective GRADE evidence profile is shown in figure 3f. Subgroup analyses revealed no significant
subgroup effects by baseline DD, study duration, intervention delivery format or risk of bias score
(P>0.05). Narrative analysis of the study that could not be included in the meta-analysis, showed a

similar effect with the meta-analysis in the reduction of DD [37].
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Author, year Study Duration  N(I'C) SMD 95% CI Weight

DDS :

Carretra, 2023 2 months 28(820) —'—‘— 084 [-1.70; 0.01] 21%
Crawford, 2019 3 months 40(1723) : 005 [-0.68; 0.57) 3.7%
Fris, 2016 3 months 63 (3231) T =i 0.00 [-0.49; 0.49] 356%
Shukia 2021 6 months 32(16/16) e -1.10 [-1.85:0335] 27%
Summary estimate - -0.44 [-0.99; 0.11] 14.2%

Heterogensity: I” = 62.2%, p = 0.0475

1

PAID

Griva, 2019 2.8 months 42(1923) 0.09 [-0.52; 0.70]) 3.9%
Schroevers, 2015 2.8 months 24 (1212) -1.04 [-190;-0.18) 21%
Newby, 2017 3 months 77 (31/46) 066 [-1.13;0.19] 6.1%
Popelier TDV, 2019 3 months 39 (27/16) -— 020 [-0.42; 082] 3.8%
Popelier LAMD, 2019 3 months 45 (29/16) — 0.12 [-049; 0.73] 39%
van Bastelaar, 2011 3 months 153 (71/34) — T 022 [-0.54; 0.09] 106%
Mohn, 2017 9 months 131 (48/83) — - 023 [-0.58; 0.13] 91%
Amsberg, 2009 11 months 97 (35/38) — -0.12 [-0.58; 0.34] 63%
Kampling, 2022 12 months 131 (66/65) —T‘ 0.19 [-0.54; 0.15] 9.6%
Schmitt, 2022 12 months 260 (131/129) 1H -0.18 [-042; 0.07] 143%
Zoffmann 2006 2 months 30 (30:20) — 064 [-122;-006] 43%
Petrak 2013 13 months 115 (33/62) HE— 0.17 [-020; 0331 8.7%
Wik, 2023 24 months 33(17/16) — %1 032 [-1.01; 037] 32%
Summary estimate < -0.19 [-0.31; -0.07] 85.8%
Heterogensity: I” = 30.1%, p = 0.1437

Summary estimate & .22 [-0.35; -0.08] 100.0%

Haterogenaity: I° = 38.0%, p = 0.0571 PSR T
35105 005 1 15

Figure 3a: Standardized mean difference for psychological interventions compared to usual care for T1D
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Author, vear

low
Carreira, 2023
Griva, 2019
Crawford, 2019
Popelier TDV, 2019
Popelier LAMD, 2019
Shukla 2021
Mohn, 2017
Amsberg, 2009
Schmtt, 2022
Zoffmann, 2006

gk, 2023
Summary estimate

Study Duration

2 months
2.8 months
3 months
3 months
3 months
6 months
9 months
11 months
12 months
12 months
24 months

Heterozensity: I = 28.3%. p = 0.1755

high

Schroevers, 2015
Newby, 2017

van Bastelaar, 2011
Friis, 2016
Kampling. 2022
Petrak 2015
Summary estimate

2.8 months
3 months
3 months
5 months
2 months
15 months

Heterogensity: I = 57.7%, p = 0.0372

Summary estimate

Heterogensity: I = 38.0%, p = 0.0571

Test for ssberoup differences: 7, = 0.03, éf = 1 (p = 0.8584)

NW©)

28 (8120)
42(1923)
40(1723)
39 27/16)
145 29/16)
32 (16/16)
131 (48/83)
97 (35/38)

260 (131/129)
50 (3020)
33 (17/16)

24 (1212)
77 (31/46)
155 (71/84)
63 (3231)
131 (66/65)
115 (33/62)

Wl

rd

>

| S | T
-15 -1 05 0 05

SMD 95% CI Weight

0.84 [-1.70; 0.01)
0.09 [-0.52; 0.70]
005 [-0.68; 0.57]
020 [-0.42; 0.82]
0.12 [-0.49: 0.73]
-1.10 [-1.85;-035]

23 [-0.58: 0.13]
0.12 [-0.58; 0.34]
0.18 [-0.42; 0.07)
064 [-1.22;-0.06)
032 [-1.01; 0.37
21 [-0.35; -0.07)

-1.04 [-1.90;-0.18]
0.66 [-1.13;-0.19]
022 [-0.54; 0.09)
0.00 [-0.49; 0.49]
2019 [-0.54; 0.15]
0.17 [-020; 0.53]

24 [0.51; 0.03]

2.1%
3.9%
3.7%
38%
39%
2.7%
9.1%
6.3%
143%
43%
32%

57.4%

-0.22 [-0.35; -0.08] 100.0%

Figure 3b: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T1D stratified by baseline distress level
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Author, vear

individual

Carraira, 2023
Gniva, 2019
Schrosvers, 20135
Crawford, 2019
Newby. 2017

van Bastelaar, 2011
Shukia, 2021
Summary estimate

Study Duration

2 months
2.8 months
2.8 months

3 months

3 months

3 months

6 months

Heterogensity: I* = 52.2%, p = 0.0505

group
Popelier TDV, 2019

Popelier LAMD, 2019

Frits. 2016

Mohn, 2017
Amsberg, 2009
Kampling, 2022
Schmtt, 2022
Zoffmann_ 2006
Petrak. 2015

Wik, 2023
Summary estimate

3 months
3 months
5 months
2 months
11 months
12 months
12 months
12 months
15 months
24 months

Heterogensity: I' = 0%, p = 0.5026

Summary estimate

Heterogeneity: I = 38.0%. p =0.0571

Tast for suberoup differences: 1;. =3.71,df=1 (p =0.0542)

NG

28 (8:20)
42(1923)
24(1212)
20(1723)
77 (31/46)
155 (71/84)
32(16/16)

39 (27/16)
45 (29/16)
63 (32/31)
131 (48/83)
87 (35/38)
131 (66/65)
260 (131/129)
50 (30/20)
115 (33/62)
33(17/16)

| 1 I

-15 -1 05 0 05

SAMD

-0.84 [-1.70; 0.01]
0.09 [-0.52; 0.70)
-1.04 [-1.90;-0.18]
-0.03 [-0.68; 0.37]
-0.66 [-1.13;-0.19]
-022 [-0.54; 0.09]
-1.10 [-1.85;-0.35]
-0.47 [-0.80; -0.14]

20 [-0.42; 0.82]
0.12 [-0.49; 0.73]
0.00 [-0.49; 0.49]
023 [-0.58; 0.13]
0.12 [-0.58; 0.34]
0.19 [-0.54; 0.15]
018 [-0.42; 0.07]
0.64 [1.22;-0.06)
0.17 [-0.20; 0.53)
032 [-1.01; 037]
0.13 [-025; 0.00]

95% CI Weight

2.1%
3.9%
2.1%

2 me/
.l

6.1%
10.6%
2.7%
314%

3.8%
39%
5.6%
9.1%
6.3%
9.6%
14.3%
43%
8.7%
32%

68.6%

-0.22 [-0.35; -0.08] 100.0%

Figure 3c: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T1D stratified by delivery format
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Author, year Study Duration ~ N(I/C) SAMD 95% CI Weight

High
Carretra, 2023 2 months 28 (820) T 084 [-1.70; 0.01] 21%
Popelier TDV, 2019 3 months 59 (27/16) —t—r 020 [-0.42; 0.82] 38%
Popelier LAMD, 2019 3 months 45 (29/16) — 0.12 [-0.49; 0.73] 39%
Shukia_ 2021 6 months 32(16/16) — -1.10 [-1.85;-033] 2.7%
Mohn_ 2017 2 months 131 (48/83) — 023 [-058; 0.13] 9.1%
Zoffmann, 2006 2 months 50 (3020) i 064 [[122; 006] 43%
Petrak, 2015 15 months 115 (53/62) - 0.17 [-020; 0.53] 8.7%
Summary estimate < 0.27 [-0.63; 0.09] 34.7%
Heterogenaity: I° = 63.4%, p = 0.0118
Some concerns ]
Griva, 2019 28months  42(1923) —p— 0.09 [-0.52; 0.70] 39%
Schrosvers, 2013 28months 24 (12/12) —_—— -1.04 [1.90;-0.18] 2.1%
Crawford. 2019 3 months 40 (1723) —— 005 [0.68; 057] 3.7%
Newby, 2017 3 months 77 (31/46) —a— 066 [-1.13;019] 6.1%
van Bastelaar, 2011 3 months 155 (71/84) —= 022 [-0.54; 0.09] 10.6%
Fnis, 2016 5 months 63 (32/31) —t— 0.00 [-0.49; 049] 5.6%
Amsberg, 2009 1lmonths  97(35/38) — 0.12 [-0.58; 034] 63%
ling, 2022 2 months 131 (66/65) — 0.19 [-0.54; 0.15] 9.6%
Schmitt_ 2022 12months 260 (131/129) =T -0.18 [-0.42; 0.07] 143%
Wik, 2023 24 months 33(17/16) — 032 [[101; 037] 32%
Summary estimate < -0.22 [-0.35; -0.08] 653%
Heterogeneity: I' = 3%, p = 04119
Summary estimate <& .22 [-0.35; -0.08] 100.0%
Haterogenaity: I° = 38.0%, p = 0.0571 okt 1= 3=
Test for ssberoup differences: 7, = 0.07, éf =1 (p = 0.7884) -15-1 050 05 1 15

Figure 3d: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T1D stratified by risk of bias assessment
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Author, year Study Duration  N(UC) SMD  95% CI Weight

duration_group = <8,5 months

Carraira, 2023 2 months 28 (8220) et 084 [-1.70, 001] 21%
Gniva, 2019 2.8 months 42(1923) = 0.09 [-0.52; 0.70) 3.9%
Schrosvers, 2015 2.8 months 24 (1212) —_—— -1.04 [-1.90;-0.18] 21%
Crawford, 2019 3 months 30(1723) = 005 [-0.68; 057] 37%
Newby, 2017 3 months 77 (31/46) —— 066 [-1.13;0.19] 6.1%
Popelier TDV, 2019 3 months 39(27/16) T 020 [-042; 082] 3.8%
Popelier LAMD, 2019 3 months 45 (29/16) = o 0.12 [-049; 0.73] 39%
van Bastelaar, 2011 3 months 155 (71/84) —=T 022 [-0.54; 0.09] 10.6%
Frits, 2016 5 months 63 (3231) =t 0.00 [-049; 049] 5.6%
Shukla, 2021 6 months 32(16'16) ——t -1.10 [-1.85;-035) 2.7%
Summary estimate <> -0.29 [-0.56; -0.02] 44.7%
Heterozensity: I” = 52.6%. p = 0.0253 :

duration_group =>8.5 months

Mohn, 2017 9 months 131 (48/83) — T 023 [058; 0.13] 9.1%
Amsberg, 2009 11 months 97 (35/38) —— 0.12 [-0.58; 0.34] 6.3%
Kampling, 2022 12 months 131 (66/65) - 0.19 [-0.54; 0.15] 9.6%
Schmtt, 2022 12 months 260 (131/129) e -0.18 [-0.42; 0.07] 14.3%
Zoffmann, 2006 12 months 50 (3020) — 064 [-122;-006] 43%
Petrak 2013 13 months 115 (33/62) L 0.17 [-0.20; 0.33] 7%
Wik, 2023 24 months 33(17/16) . 032 [101; 0371 32%
Summary estimate < -0.17 [-0.31; -0.02] 553%
Haterogeneity: I = 1.3%, p = 04144

Summary estimate < -0.22 [-0.35; -0.08] 100.0%
Haterogensity: I° = 38.0%. p = 0.0571 ke g L I

Test for suberoup differences: 1, = 0.67, df =1 (p = 0.4139) 15105005 1 15

Figure 3e: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T1D stratified by study duration

Certainty assessment Ne of pahenh

Nz of Study | Risk of Inconsistency | Indirectness | Imprecision Other psychologlcal usual Relatwe Absolute
studies | design bias Y P congiderations | interventions (95% Cl) | (95% CI)

SMD DDS-PAID (follow-up: range 2 months to 24 months; assessed with: DDS-PAID)
16 |randomised| senous® | notserious® | not seriouss | senoust none 642 700 - sMD0.22| @@ (OO | CRITICAL
trials SDlower| Lowsesd
(0.35
lower to
008
lower)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. None at low risk of bias. Most studies with some concemns

b.12=138%

. Vanations in the type of interventions not considered important to downgrade.
d. Cl crosses MCID and does not cross null effect

Figure 3f: GRADE evidence profile for psychological interventions compared to usual care for T1D
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Psychological interventions compared to psychoeducational interventions for type 2 diabetes

One study was found that compared a psychological intervention to a psychoeducational intervention in
adults with T2D [54]. Narrative analysis showed a non-significant effect in favor of an integrated
mindfulness intervention to diabetes self-management education (DSME), compared to DSME alone in

the reduction of DD [54].

Psychological interventions compared to educational interventions for type 2 diabetes

Eleven studies were found that compare psychological interventions to a set of miscellaneous
interventions in adults with T2D [55-65]. Of these, ten studies compared a psychological intervention to
an educational intervention (without psychological component), whereas one study that compared
written emotional disclosure to neutral writing was not included in the main analyses due to the control
group not being clearly classifiable [64]. Of note, a sensitivity analysis including this study did not show
significant differences. Meta-analysis of ten studies (12 comparisons) showed a non-significant effect
favoring psychological interventions for the reduction of DD compared to educational interventions
(without psychological component) (-0.29 (95% Cl: -0.98 to 0.39)) (figure 4a). The respective GRADE
evidence profile is shown in figure 4g. Additional subgroup analyses revealed no significant subgroup

effects by baseline DD, study duration, intervention delivery format or risk of bias score (p>0.05).

Author, year Study Duration NI/C) SMD 95% CI Weight
DDS i

Guo, 2022 2.8 months 82 (40/42) —a H -3.65 [-4.36;-2.93] 78%
Yanhong, 2020 2.8 months 100(50/50) = 2.14 [1.64; 2.63] 2%
Cheng, 2021 45months 201 (102/99) : 0.65 [-0.94;-037] 84%
Baldwin, 2020 12 months 304 (148/156) ; 0.00 [-0.22; 022] 8.35%
Trief (Couples Calls), 2016 2 months 136 (97/39) “—| -0.50 [-087;-0.12] 8.3%
Trief (Individual Calls), 2016 12 months 132 (93/39) " -0.30 [-0.67; 0.08] 8.3%
Summary estimate *ﬂ’b’ -0.48 [-1.94; 0.98] 49.5%
Heterogeneity: I” = $7.4%, p < 0.0001 :

PAID :

Li, 2020 3 months 125 (117/108) ; -0.51 [-0.78;-025] 84%
Kasteleyn, 2016 5 months 161 (81/80) - 0.00 [-0.31; 0.31] 84%
Anderson, 2009 12 months 242 (118/124) . -0.14 [-0.39; 0.11] 84%
Roddy, 2023 15 months 329 (164/163) : -0.07 [-028; 0.15] 8.5%

Summary estimate i -0.18 [-0.40; 0.04] 33.7%
Haterogensity: I = 64.4%, p = 0.0380 :

regimen related DDS-subscale

Fisher (self-management + problem-solving), 2013 12 months 194 (146/48) == -0.08 [-0.40; 0.25] 8.4%
Fisher (self-management), 2013 2 months 198(150/48) == 0.06 [-0.27; 0.38] 8.4%
Summary estimate ¢ -0.01 [-0.24; 0.22] 16.8%
Haterogensity: I' = 0%, p = 0.5643 ]
Summary estimate < -0.29 [-0.98; 0.39] 100.0%
Heterozensity: I” = 94.5%, p < 0.0001 ] ! J L !

4 2 0 2 4

Figure 4a: Standardized mean difference for psychological interventions compared to educational

interventions for T2D
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Author, year

high

Guo, 2022

Li 2020

Summary estimate

Haterogeneity: I” = 98.5%, p < 0.0001

low

Yanhong, 2020
Cheng, 2021
Kasteleyn, 2016
Anderson, 2009
Baldwin, 2020

Fisher (self-management + problem-solving). 2013
Fisher (self-management), 2013

Trief (Couples Calls), 2016
Trief (Individual Calls), 2016
Roddy, 2023

Summary estimate

Hatarogensity: I = 91%, p < 0.0001

Summary estimate

Haterogeneity: I° = 94.5%, p < 0.0001

Study Duration ~ N(I/C)

2.8 months
3 months

2.8 months
4.5 months
5 months
12 months
12 months
12 months
12 months
12 months
12 months
15 months

Tast for subgroup differences: 2| = 1.75, &f = 1 (p = 0.1864)

82(4042)
125 (117/108)

100(50:50)
201 (102/99)
161 (81/80)
242 (118/1249)
304 (1487156)
194 (14648)
198(150148)
136 (97/39)
132 (93139)
329 (164/165)

SMD  95% CI Weight

-3.65 [436;-2.93] 78%
-0.51 [-0.78;-0.25] 84%
-2.06 [-5.13; 1.01] 16.2%

214 [164; 263] 82%
065 [094;-037] 84%
000 [-031: 031] 8.4%
014 [039; 0.11] 84%
000 [-022: 022] 85%
2008 [-040: 025] 8.4%
006 [-027; 0.38] 84%
0.50 [0.87:-0.12] 83%
030 [-067; 0.08] 83%
007 [-028; 0.15] 8.5%
0.03 [-0.42; 0.49] 83.8%

.29 [-0.98; 0.39] 100.0%

Figure 4b: Standardized mean difference subgroup analysis for psychological interventions compared to

educational interventions for T2D stratified by baseline distress level

Author, year

group

Guo, 2022
Yanhong, 2020
Li 2020
Cheng, 2021

Summary estimate

Haterogeneity: I = 98 4%, p < 0,0001

individual
Kasteleyn, 2016
Anderson, 2
Baldwin, 2020

Fisher (self-management + problem-solving). 2013
Fisher (self-management), 2013

Trief (Couples Calls), 2016
Trief (Individual Calls), 2016
Roddy, 2023

Summary estimate

Haterogensity: I" =8.1%, p = 0.3677

Summary estimate

Haterogeneity: I = 94 5%, p < 0.0001

Study Duration

2.8 months
2.8 months
3 months
4.5 months

5 months
12 months
12 months
12 months
12 months
12 months
12 months
15 months

Tast for subgroup differences: 1 = 0.23, éf = 1 (p = 0.6300)

NC)

82 (4042)

100(30:50)
25 (117/108)
201 (102/99)

161 (81/80)
242 (118/129)
304 (1481156)
194 (146/48)
198(150:48)
136 (9739)
132 (93739)
329 (164/165)

SMD  95% CI Weight

-3.65 [436;-293] 78%
- 214 [1.64; 263] 2%
-051 [-0.78;-025] 84%
-0.65 [-0.94;-037] 84%
-0.66 [-2.96; 1.64] 32.8%
0.00 [-031; 0.31] 84%
-0.14 [-039; 0.11] 84%
000 [-022; 022] 85%
-0.08 [-040; 025] 84%
0.06 [-027; 0.38] 84%
-050 [-0.87;-0.12] 83%
-0.30 [-0.67; 0.08] 83%
-0.07 [-0.28; 0.15] 8.35%

-0.09 [-0.19; 0.01] 67.2%

.29 [-0.98; 0.39] 100.0%

Figure 4c: Standardized mean difference subgroup analysis for psychological interventions compared to

educational interventions for T2D stratified by delivery format
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Author, year Study Duration  N(/C) SMD 95% CI Weight

High i

Guo, 2022 2.8 months 82 (40142) - -3.65 [4.36;-2.93] 78%

Yanhong, 2020 2.8 months 100(30:30) : - 214 [164; 263] 82%

112020 3months  125(117/108) 051 [-0.78;-025] 84%
g, 2021 45months 201 (10299) -0.65 [-094;-037] 84%

Anderson, 2009 12 months 242 (118/124) 0.14 [-039; 0.11] 84%

Fisher (self-management + problem-solving), 2013 12 months 194 (146/48) = -0.08 [-0.40; 0.25] 84%

0.06 [-0.27; 0.38] 8.4%

Fisher (self-management), 2013 12 months 198(15048)
-0.39 [-1.63; 0.84] 58.0%

Summary estimate
Haterogeneity: I” = 96.9%, p < 0.0001

Some concerns

Kasteleyn, 2016 5 months 161 (81:30) 0.00 [-031; 031] 84%
Baldwin, 2020 12 months 304 (148/156) 0.00 [-022; 022] 8.5%
Tnef (Couples Calls), 2016 2 months 136 (97/39) -0.50 [-087;-0.12] 83%
Tref (Individual Calls), 2016 12 months 132 (93139) -0.30 [-0.67, 0.08) 83%
Roddy, 2023 15months 329 (164/165) 007 [-0.28; 0.15] 8.5%
Summary estimate -0.13 [-0.28; 0.03] 42.0%

Haterogensity: I = 38.3%, p = 0.1593
Summary estimate -0.29 [-0.98; 0.39] 100.0%
Haterogeneity: I° = 94.5%, p < 0.0001
Tast for subgroup differences: 7, = 0.18, &f =1 (p = 0.6756) - -2 0 2 4

Figure 4d: Standardized mean difference subgroup analysis for psychological interventions compared to

educational interventions for T2D stratified by risk of bias assessment

Author, year Study Duration  N(I/C) SMD 95% CI Weight
duration_group = <8,5 months

Guo, 2022 2.8 months 82 (40142) -3.65 [436;-2.93] 78%
Yanhong, 2020 2.8 months 100(30/50) 2.14 [1.64; 2.63] 2%
L1 2020 3 months 125 (117/108) 051 [[0.78;-025] 84%
Cheng, 2021 45months 201 (102/99) -0.65 [-094;-037] 84%
Kasteleyn, 2016 5 months 161 (81/80) 0.00 [-031; 0.31] 84%

Summary estimate -0.52 [-232; 1.27] 412%

Haterogeneity: I = $7.9%, p < 0.0001

duration_group =>8.5 months

Anderson, 2 2 months  242(11811249) e -0.14 [-039; 0.11] 84%
Baldwin, 2020 12months 304 (148'156) = 000 [-022; 022] 83%
Fisher (self-management + problem-solving). 2013 12 months 194 (146/48) : -0.08 [-040; 025] 84%
Fisher (self-management), 2013 12 months 198(150/48) 0.06 [-027; 0.38] 84%
Tref (Couples Calls), 2016 2 months 136 (97/39) -0.50 [-0.87;-0.12] 83%
Tref (Individual Calls), 2016 12 months 132(93139) -0.30 [-0.67, 0.08) 83%
Roddy, 2023 15 months 329 (164/165) -0.07 [-0.28; 0.15] 8.35%

Summary estimate -0.10 [-0.21; 0.00] 58.8%

Haterozensity: I = 16.9%, p = 0.3007
Summary estimate .29 [-0.98; 0.39] 100.0%
Haterogeneity: I = 94.5%, p < 0.0001
Test for subgrovp differences: 7, = 0.21, df = 1 (p = 0.6468) 4 -2 0 2 4

Figure 4e: Standardized mean difference subgroup analysis for psychological interventions compared to

educational interventions for T2D stratified by study duration
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Author, year Study Duration  N(@I/C) SMD 95% CI Weight

DDS |

Guo, 2022 28months 82 (4042) - 3.65 [-436;-293] 72%
Yanhong, 2022 2.8 months 100(50°50) : - 214 [164; 263] 7.6%
Cheng, 2021 45months 201 (10299) -0.65 [-094;-037] 78%
Baldwin, 2020 12months 304 (148/156) ? 0.00 [022; 022] 78%
Trief (Couples Calls). 2016 12 months 136 (87/39) -‘—l -0.50 [-0.87;-0.12] 7.7%
Trief (Individual Calls), 2016 2 months 132 (93/39) 3 -0.30 [-0.67; 0.08] 7.7%
Summary estimate ‘-"—-"':.*3’ -0.48 [-1.94; 0.98] 45.8%
Heterogeneity: I° = 97.4% p < 0.0001 i

PAID !

Li 2020 3 months 25 (117/108) 051 [0.78;-025] 78%
Dennick, 2015 3 months 41(23118) H g 039 [0.04; 122] 74%
Kasteleyn, 2016 5 months 161 (81/80) 5 0.00 [-031; 031] 78%
Anderson, 2009 12 months 242 (118/124) + 0.14 [-039; 0.11] 78%
Roddy., 2023 15months 329 (164/165) : -0.07 [-028; 0.15] 7.8%
Summary estimate ¢ 010 [-036; 0.17] 38.6%
Haterogenaity: I” = 71.2%, p = 0.0077 ;

regimen related DDS-subscale :

Fisher (self-management + problem-solving), 2013 12 months 194 (146/48) o 008 [-040; 025] 78%
Fisher (self-management). 2013 12 months  198(150:48) e 006 [-027; 038] 78%

Summary estimate -0.01 [-0.24; 0.22] 15.5%

Haterogeneity: I° = 0%, p = 0.5645

Summary estimate -0.23 [-0.87; 0.42] 100.0%

Haterogenaity: I° = 54 2%, p < 0.0001

Figure 4f: Standardized mean difference sensitivity analysis for psychological interventions compared to

educational interventions for T2D including the study of Dennick et al.

Certainty assessment Na of patients

i Certai Import;
e of Study Risk Inconsistency | Indirectness | Imprecision psychological | educational Relathe e
studies | design | of bias ¥ P considerations | interventions | interventions (95% CI)

SMD DDS-PAID (follow-up: range 2.8 months to 15 months; assessed with: DDS-PAID)

10  |randomised| wvery | veryserioust | serouss | very seriousd none 1359 1060 - SMD 0.29| OO | CRITICAL
trials | serous® SD lower Very
(0.98 lowzbred
lower to
039
higher)

Cl: confidence interval: SMD: standardised mean difference
Explanations

a. Most af high risk of bias

b. Very high 12 = 94.5%

c. different comparators, subgroup effect among outcome scales,
d. Cl crosses MCID for benefit (-0.8) and for harm (0.5)

Figure 4g: GRADE evidence profile for psychological interventions compared to educational interventions

for T2D
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Psychological interventions compared to usual care for type 2 diabetes

Twenty seven studies were found that compared psychological interventions to usual care in adults with

T2D [21, 41-43, 46, 48, 53, 66-85]. Of these, 21 studies were included in the meta-analysis, in which a

significant effect in favor of psychological interventions was found for the reduction of DD (-0.31 (95%

Cl: -0.50 to -0.13)) (figure 5) [21, 41-43, 46, 48, 53, 66, 67, 69, 71-80, 85]. The respective GRADE

evidence profile is shown in figure 5f. Subgroup analyses revealed no significant subgroup effects by

baseline DD, study duration, intervention delivery format or risk of bias score (P>0.05). Narrative analysis

of the six studies that could not be included in the meta-analysis, all showed a similar effect as the meta-

analysis of psychological interventions in the reduction of DD [68, 70, 81-84].

Author, vear Study Duration NIC)

PAID :
Simson, 2008 time until discharge (mean 1.7 months) 30 (15/13) —iE—
Kb, 2023 2 months 7(473) 1
Griva, 2019 2.8 months 42 (1923) e
Schroevers, 2015 2.8 months 24 (127/12) —
Pearson, 2018 2.8 months 58 2439) —Hig—
Newby, 2017 3 months 77 (31/46) —

van Bastelaar, 2011 3 months 155 (71/84) o
Chm, 2016 4.5 months 174 (8589 o
van Son, 2014 8 months 139(70/69) =
Lamers, 2011 9 months 123 (62/61) -1
Kampling, 2022 12 months 131 (66/65) -
Petrak, 2015 15 months 115 (53/62) .
Juul, 2014 18 months 1970 (1019951) H
Gabbay, 2013 24 months 421 (1887233) |
Rosenbek Minet, 2011 24 months 298 (1457133) R 3
Summary estimate R

Haterogensity: I = 60%. p = 0.0015

DDS :
Trevisan, 2020 3.5 months 88 (44/49) -
Abbas, 2023 3.7 months 62 (27/33) —
Maghsoudi, 2019 6 months 80 (40/40) —s
Rees, 2017 6 months 35 (16/19) ——
Hoyo, 2022 18 months 382 (191/191) - |
Summary estimate =
Heterogensity: I* = 83 5%, p < 0.0001 ]
regimen related DDS-subscale :
Lutes, 2018 12 months 139 (67/72) -
Summary estimate <

Haterogensity: I” = 83.1%, p < 0.0001

SMD 95% CI1 Weight

025 [096; 047]
007 [-1.57: 143]
0.09 [-0.52; 0.70]
-1.04 [-1.90;-0.18)
005 [-0.57; 0.47]
-0.66 [-1.13;-0.19]
022 [-034: 0.09]
005 :

.
¢ 9 6 6 0 6 6 6 6 0 0 O

J ol oy s o bo
. .

el o Sl

A A W
-

LRV ST o

=]

&
)

)

024 [044.005] 62%

-0.26 [-0.68; 0.16] 4.9%
-2.04 [-l266;-141] 38%
0

048 [-093;-004] 48%
031 [098: 036] 3.5%
075 [095:-054] 61%
075 [[1.36;-0.15] 23.1%

-0.40 [-0.73;-0.06] 354%

-0.31 [-0.50; -0.13] 100.0%

Figure 5: Standardized mean difference for psychological interventions compared to usual care for T2D
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Author, year Study Duration NW©) SMD 95% CI Weight

low !

Simson, 2008 time until discharge (mean 1.7 months) 30 (13/15) it -025 [096; 047] 33%
Gniva, 2019 2.8 months 42(1923) : 009 [-052; 0.70] 38%
Pearson, 2018 2.8 months 582439 -0.05 [-057; 047] 43%
Trevisan, 2020 3.5 months 88 (4449) -0.26 [-0.68; 0.16] 49%
Chiu, 2016 4.5 months 174 (85/89) -0.05 [-035; 0.24) 7%
Rees, 2017 6 months 35 (16/19) -0.31 [-098; 0.36] 3.5%
van Son, 2014 8 months 139(70/69) -0.39 [-0.73;-005] 54%
Lamers, 2011 9 months 123 (62/61) -032 [-0.68; 0.04] 353%
Lutes, 2018 2 months 139(67/72) -0.40 [-0.73:-0.06] 354%
Hoyo, 2022 18 months 382 (191/191) -0.75 [095:-054] 6.1%
Gabbay, 2013 24 months 421 (1887233) -0.24 [-0.44:-0.05) 2%
Rosenbek Minet, 2011 24 months 298 (145/153) 0.14 [-0.09; 0.36] 6.0%

Summary estimate
Heterogenaity: I = 70.8%, p < 0.0001

-0.25 [-0.42; -0.08] 60.1%

high

Kilg, 2023 2 months 7(473) 007 [-157; 143] 12%
Schroevers, 2013 2.8 months 2431212 —— -1.04 [[190;018]) 27%
Newby, 2017 3 months 77 (31/46) — 066 [[1.13;-019] 46%
van Bastelaar, 2011 3 months 155 (71/89) ':“ 022 [-054; 0.09] 55%
Kampling, 2022 2 months 131 (66'65) "71'7 -0.19 [-0.54; 0.15) 5.4%
Petrak, 2015 15 months 115 (53/62) e 0.17 [-0.20; 0.53]) 53%
Summary estimate < -0.28 [-0.59; 0.03] 248%
Haterogensity: I = 35.3%, p = 0.0478

NR

Abbas, 2023 3.7 months 62 (27/35) —— -2.04 [-266;-141] 38%
Maghsoudi, 2019 6 months 80 (40/40) —= 048 [-093;,.004] 48%
Juul, 2014 18 months 1970 (1019951) r 0.07 [-0.02; 0.16) 6.5%
Summary estimate — T T -0.79 [-2.01; 0.44] 15.1%
Hatarogensity: I” = 93 8%, p < 0.0001

Summary estimate < -0.31 [-0.50; -0.13] 100.0%
Heterogensity: I° = 83.1%, p < 0.0001 T o

Test for subgroup differences: 7, = 0.73. éf =2 (p = 0.6931) 2 -1 0 1 2

Figure 5b: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T2D stratified by baseline distress level
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Author, year

individual

Stmson, 2008

Kilg, 2023

Griva, 2019
Schroevers, 2015
Pearson, 2018
Newby, 2017

van Bastelaar, 2011
Trevisan, 2020
Abbas, 2023

Chiu, 2016
Maghsoudi, 2019
Rees, 2017

Lamers, 2011

Lutes, 2018

Hoyo, 2022

Juul, 2014

Gabbay, 2013
Rosenbek Minet, 2011
Summary estimate

Heterogeneity: I = 85%, p < 0.0001

group

van Son, 2014
Kampling, 2022
Petrak, 2015

Summary estimate

Heterogeneity: s 59%, p = 0.0872

Summary estimate
Hateroganeity: I” = 83.1%,

Study Duration

time until discharge (mean 1.7 months)

2 months
2.8 months
2.8 months
2.8 months

3 months

3 months
3.5 months
3.7 months
4.5 months

6 months

6 months

9 months

2 months
18 months
18 months
24 months
24 months

8 months
2 months
15 months

p <0.0001
Tast for subzroop differencas: 'Xf =113 éf=1(p =0.2884)

N@O)

30(1513)
7(473)
42 (1923)
24(1212)
58 (24739)
77 (31/46)
155 (71/89)
88 (44'49)
62 (27/33)
174 (85/89)
80 (40/40)
35(16119)
123 (62/61)
139 (67/72)
382 (191/191)
1970 (1018931
421 (188233)
298 (145/153)

139(70/69)
131 (66'65)
115 (53/62)

SMD 95% CI Weight

025 [096: 047] 33%
007 [157: 143] 12%
0.09 [-0.52; 0.70) 38%
-1.04 [-190;-0.18] 2.7%
2005 [-057; 047) 43%
066 [1.13:-0.19] 46%
022 [054 009] 55%

26 [-0.68: 0.16] 49%
204 [-266:-141]  38%
2005 [-035; 024] 5.7%
048 [-093;-004) 48%
2031 [098; 036] 3.5%
2032 [068; 0.04] 33%
040 [0.73;-0.06] 54%
075 [095:-054] 6.1%
007 [-002: 0.16] 635%
024 [044:005] 62%
0.14 [-0.09; 0.36] 6.0%
035 [0.57;-0.14] 83.9%

039 [0.73:-005] 54%
-0.19 [[054; 0.15] 54%
0.17 [-020; 0.53] 53%
-0.15 [-0.46; 0.17] 16.1%

-0.31 [-0.50; -0.13] 100.0%

Figure 5c: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T2D stratified by risk of delivery format
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Author, year Study Duration NWC) SMD 95% CI Weight

High

Stmson, 2008 time until discharge (mean 1.7 months) 30 (15/13) 025 [096; 047] 33%
Kilg, 2023 2 months 7(473) 007 [-1.57; 143] 12%
Trevisan, 2020 3.5 months 88 (44/49) 026 [-068; 0.16] 49%
Abbas, 2023 3.7 months 62 (27/35) -2.04 [-2.66;-141] 38%
Chi, 2016 4.5 months 174 (85/89) -0.05 [-0.35; 0.24) 7%
Maghsoudi, 2019 6 months 80 (40'40) 048 [[093;-004] 48%
Rees, 2017 6 months 35 (16/19) -031 [-098; 036] 3.3%
Lutes, 2018 2 months 139 (67/72) 040 [-0.73;006] 54%
Petrak, 2015 15 months 115 (53/62) 0.17 [-020; 0.53] 53%
Gabbay, 2013 24 months 421 (188233) -0.24 [-0.44;.0.05] 2%
Summary estimate -0.39 [-0.75; -0.03] 44.1%
Haterogeneity: I" = 77.4%, p < 0.0001

Some concerns

Griva, 2019 2.8 months 42 (1923) 0.09 [-0.32; 0.70] 38%
Schroevers, 20135 2.8 months 24 (1212 -1.04 [[190;-0.18] 27%
Pearson, 2018 2.8 months 58(2439) 005 [[057; 047] 43%
Newby, 2017 3 months 77 (31/46) 0.66 [-1.13;-0.19] 46%
van Bastelaar, 2011 3 months 155 (71/84) 022 [-054; 0.09] 55%
van Son, 2014 8 months 139(70/69) -0.39 [-0.73;-0.05]) 54%
Lamers, 2011 9 months 123 (62/61) 032 [-0.68; 0.04] 53%
Kampling, 2022 2 months 131 (66/63) 0.19 [[034; 0.15] 354%
Hoyo, 2022 18 months 382 (191/191) -0.75 [095;-054] 6.1%
Juul, 2014 18 months 1970 (1019/951) 0.07 [-0.02; 0.16] 6.5%
Rosenbek Minet, 2011 24 months 208 (145/153) 0.14 [-0.09; 0.36] 6.0%
Summary estimate -0.26 [-0.47; -0.06] 55.9%

Haterogensity: I” = 86%, p < 0.0001

Summary esti.lgate @’ -0.31 [-0.50; -0.13] 100.0%
Haterogeneity: I = 83.1%, p < 0.0001
Tast for subgronp differences: 1} = 0.34. & =1 (p = 0.5603) 2 -1 0 1 2

Figure 5d: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T2D stratified by risk of bias assessment
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Author, year

Study Duration

duration_group = <8.5 months

Simson, 2008
Kihg, 2023

Griva, 2019
Schroevers, 2015
Pearson, 2018
Newby, 2017

van Bastelaar, 2011
Trevisan, 2020
Abbas, 2023

Chiu, 2016
Maghsoudi, 2019
Rees, 2017

van Son, 2014
Summary estimate

Hatzroganaity: J *=70.

time until discharge (mean 1.7 months)

2 months
2.8 months
2.8 months
2.8 months

3 months

3 months
3.5 months
3.7 months
4.5 months

6 months

6 months

8 months

5%, p < 0.0001

duration_group =>8.5 months

Lamers, 2011
Kampling, 2022
Lutes, 2018
Petrak, 2015
Hoyo. 2022
Juul, 2014
Gabbay, 2013

Rosenbek Minet, 2011

Summary estimate

9 months
12 months
12 months
15 months
18 months
18 months
24 months
24 months

Haterogeneity: I = 89.1%, p < 0.0001

Summary estimate

Haterogensity: I” = 83.1%, p < 0.0001

Tast for subzrouvp differences: [ =163,

&=1(p=01993)

NVO

30 (15113)
7(473)
42 (1923)
4 (1212)
58 (2434)
77 (31/46)
155 (71/89)
88 (4445)
62 (27133)
174 (85/89)
80 (40/40)
35(1619)
139(70/69)

123 (62/61)
131 (66/65)
139 (67/72)
115 (53/62)
382 (191/191)
1970 (1019/951)
421 (188233)
208 (145/153)

SMD

95% C1 Weight

53%
54%
5 4..
53%
6.1%
6.5%

e
L7

6.0%
46.3%

—F 025 [-096; 0.47]
, 2007 [-157: 1.43]
e 0.09 [-0.52; 0.70)
— -1.04 [-1.90; -0.18]
e 005 [-0.57; 0.47]
—+ 0.66 [1.13;-0.19]
S 022 [-054; 0.09]
e 026 [-0.68: 0.16]
e 204 [2.66;-1.41]
S 005 [-035; 0.24]
e .0.48 [-093;-0.04]
— 2031 [-098; 0.36]
a -0.39 [-0.73;-0.05]
< 043 [0.72; -0.14]
5 032 [-0.68; 0.04]
—t 019 [-054; 0.15]
- -0.40 [-0.73; -0.06]
e 0.17 [-0.20; 0.53]
=i 0.75 [095;-0.54]
0.07 [-0.02; 0.16]
024 [0.44; 0.05]
0.14 [-0.09; 0.36)
019 [-0.41; 0.03]
— | 031 [050;0.13] 100.0%
3 3 2

Figure 5e: Standardized mean difference subgroup analysis for psychological interventions compared to

usual care for T2D stratified by study duration

Certainty assessment

Ne of Study | Risk of Inconsisteney | Indirectness | Imprecision Other ychologlcal Relatlve Absolute
studies | design bias oy P considerations | interventions (95% CI) | (95% CI)

SMD DDS-PAID (follow-up: range 1.7 months to 24 months; assessed with: DDS-PAID)

Ne of patlents

21 |randomised
trials

very
serious?

very senous?

not seriouse

seriousd none

2196

2239

SMD0.31

SD lower

(0.5 lower
o013
lower)

OO0
Very lawsbed

CRITICAL

Cl: confidence inferval; SMD: standardised mean difference

Explanations

a. ROB: Many studies at high risk

b. inconsistency: I? 83.1

c. different types of psychological interventions, however not considered a reason fo downgrade

d. Imprecision: CI crosses MCID (0.3) and does not cross null effect

%

Figure 5f: GRADE evidence profile for psychological interventions compared to usual care for T2D
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Psychoeducational interventions

Psychoeducational interventions compared to educational interventions for type 1 diabetes

Four studies were found that compared psychoeducational interventions to educational interventions
(without psychological component) in adults with T1D [86-89]. Meta-analysis of three studies (figure 6a)
showed a non-significant effect in favor of psychoeducational interventions (-0.02 (95% Cl: -0.23 to
0.20)) for the reduction of DD [86-88]. The respective GRADE evidence profile is shown in figure 6f.
Subgroup analyses revealed no significant subgroup effects by baseline DD, study duration, intervention
delivery format or risk of bias score (P>0.05). Narrative analysis of the study that could not be included in

the meta-analysis showed a similar favoring the psychoeducational interventions [89].

Author, year Study Duration N(/C) SMD 95% CT Weight
PAID {

Hermanns, 2007 6 months 146 (74/72) —_— 0.06 [-0.26;0.38] 448%
DDS

Hermanns, 2013 TAmonths 149 (73/74) —T— 0.00 [-0.32;032] 45.7%
Bizno, 2022 12 months 32(16/16) ; 045 [[1.15;025] 935%
Summary estimate ‘<]> -0.11 [-0.50; 0.27] 552%
Haterogeneity: I" = 23.6%, p =0.2526

Summary estimate <> -0.02 [-0.23; 0.20] 100.0%

Heterogenaity: I = 0.0%, p = 0.4287

Figure 6a: Standardized mean difference for psychoeducational interventions compared to educational

interventions for T1D

Author, year Study Duration N@U/C) SMD 95% CI Weight
low ’

Hermanns, 2007 6 months 146 (74/72) —_— 0.06 [-0.26;0.38) 448%
Hermmanns 2013 T4 months 149(7574) — 0.00 [-0.32;0.32] 45.7%
Bisno_ 2022 12 months 32(16/16) + : 045 [[1.15;025] 93%
Summary estimate -0.02 [-0.23; 0.20] 100.0%

Heterozensity: I° = 0%, p = 0.4287

Summary estimate -0.02 [-0.23; 0.20] 100.0%

Haterogenaity: [* = 0.0%, p = 0.4287
Test for subgroup differences: 7. = 0.00, &f =0 (p =NA) -1 0.5 0 0.5 1

Figure 6b: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T1D stratified by baseline distress level
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Author, year Study Duration N(@/C) SMD 95% CI Weight

group {

Hermanns, 2007 6 months 146 (74/72) — 0.06 [-0.26;0.38] 448%
Hermanns, 2013 TAmonths 149 (75/74) — 0.00 [-0.32;0.32] 45.7%
Bisno, 2022 2months  32(16'16) + ; 045 [-1.15;025] 93%
Summary estimate -0.02 [-0.23; 0.20] 100.0%
Heterozensity: I = 0%, p = 0.4287

Summary estimate -0.02 [-0.23; 0.20] 100.0%
Heterogeneity: I” = 0.0%, p = 0.4287 : J \ : '

Test for subgroup differences: 7, = 0.00, df = 0 (p = NA) -1 0.5 0 0.5 1

Figure 6c: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T1D stratified by delivery format

Author, year Study Duration N(@I/C) SMD 95% CI Weight

high
Hermanns, 2007 6 months 146 (74/72) — 0.06 [-0.26;0.38] 44.8%

Hermanns, 2013 TAmonths 149 (75/74) —_— 0.00 [-0.32;0.32] 45.7%

Summary estimate 0.03 [-0.20; 0.26] 90.5%
Haterozensity: I = 0%, p = 0.7958
some Concerns
Bisno. 2022 3 ! :
1 I
0 0.5

2months  32(16/16) 045 [[1.15;025] 95%

Summary estimate -0.02 [-0.23; 0.20] 100.0%

Heterogeneity: I = 0.0%, p = 0.4287 S
Tast for subgroup differences: 3 = 1.63,df =1 (p = 0.2022 -1 0.3

Figure 6d: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T1D stratified by risk of bias assessment

Author, yvear Study Duration N(I/C) SMD 95% CI Weight
duration_group = <9.5 months l

Hermanns, 2007 6 months 146 (74/72) — 0.06 [-0.26;0.38] 448%
Hermanns, 2013 T4 months 149 (75/74) —_— 0.00 [-0.32;0.32] 45.7%
Summary estimate 0.03 [-0.20; 0.26] 90.5%
Haterozensity: I = 0%, p = 0.7958

duration_group =>9.5 months

Bisno, 2022 2months  32(16/16) 045 [-1.15;025] 95%
Summary estimate <L -0.02 [-0.23; 0.20] 100.0%

Haterogeneity: I” = 0.0%, p = 0.4287 ' ' | '
Tast for subgroup differences: ;= 1.63,df=1 (p = 0.2022 -1 0.5 0 0.5 1

Figure 6e: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T1D stratified by study duration
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Certainty assessment Me of patients
. . . Certainty
Ne of Study —— I .. Other psychoeducational | educational | Relative | Absolute
studies design MElectness | IMprecision | - ciderations interventions interventions | (95% CIj | (95% CI)

SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)
3 randomised |  very not serious® | not serious® | not serious® none 165 162 - SMD 0.02| (O O)| CRITICAL
trials serious? SD lower | Lowsess
0.23
lower to
0.2
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. most studies at high rob
b.i2=0

c. different comparators.

d. Cl crosses null but not MCID

Figure 6f: GRADE evidence profile for psychoeducational interventions compared to educational

interventions for T1D
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Psychoeducational interventions compared to usual care for type 1 diabetes

Six studies were found that compared psychoeducational interventions to usual care in adults with T1D
[90-95]. Meta-analysis of two studies (figure 7a) showed a non-significant effect in favor of
psychoeducational interventions (-0.17 (95%Cl: -0.62 to 0.28) [92, 93]. The respective GRADE evidence
profile is shown in figure 7b. No subgroup analyses were conducted due to only two studies being
included in the meta-analysis. Narrative analysis of the other four studies also showed a small non-

significant effect in the reduction of DD in favor of psychoeducational interventions [90, 91, 94, 95].

Author, year Study Duration N(@U/C) SMD 95%-C1 Weight
PAID '
Karlsen_ 2004 6months 63 (31/32) —_— 041 [-091;0.09] 484%
OBnen, 2024 2 months 70 (31/39) — 0.05 [-0.42;052] 3516%
Summary estimate Tl -0.17 [-0.62; 0.28] 100.0%
Haterozensity: I-=42.1%. p = 0.1889 :

Summary estimate 'gz -0.17 [-0.62; 0.28] 100.0%

Heterogenaity: I" = 42.1%, p =0.1889
0.5 0 0.5

Figure 7a: Standardized mean difference for psychoeducation interventions compared to usual care T1D

Certainty assessment Ne of pahenh

Ne of Study Risk Inconsistency | Indirectness | Imorecision Other psychoeducatlnrlal usual Relahve Absolute
studies | design | of bias Y P considerations |  interventions care | (95% CI) | (95% CI)

SMD DDS-PAID (follow-up: range 12 months to 12 months; assessed with: DDS-PAID)
2 |randomised|serious®|  serious® SEfioust sefious none 62 7 - SMD047| @CO0O
trials SD lower | Very lowssss
(0.62
lower to
028
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. Some concems in both studies

b. 12 42 1% with no large effect (serious)

. some variations in psychoeducational interventions
d. Cl crosses -MCID and null but not +MCID

Figure 7b: GRADE evidence profile for psychoeducational interventions compared to usual care for T1D
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Psychoeducational interventions compared to educational interventions in type 2 diabetes

Twenty studies were found that compared psychoeducational interventions to miscellaneous
interventions in adults with T2D [89, 96-114]. Meta-analysis of 13 of these studies comparing
psychoeducational interventions to educational interventions (without psychological component)
showed a non-significant effect (-0.15 (95% Cl: -0.34 to 0.03)) (figure 8a) in favor of psychoeducational
interventions for reducing DD [96-98, 100, 102, 104-107, 111-114].The respective GRADE evidence
profile is shown in figure 8g. A sensitivity meta-analysis of the same 13 studies including an extra
comparator arm (with a health behaviour intervention, i.e., walking) in one study showed a similar
effect. Subgroup analyses revealed no significant subgroup effects by baseline DD, study duration,
intervention delivery format or risk of bias score (P>0.05). Narrative analysis of the seven studies that
could not be included in the meta-analysis all showed a similar effect as the meta-analysis for the

reduction of DD [89, 99, 101, 103, 108-110].

Author, year Study Duration  N(I/C) SMD 95% CI Weight
DDS 3

Jung (vs education), 2015 1.8 months 27 (10117 —_—— 040 [-1.19; 039] 38%
Binesh 2023 3 months 30 (15/15) — 0.76 [-1.50;-0.01] 4.1%
Heisler, 2014 3 months 176 (87/89) S b 039 [0.09;, 068) 88%
Jiang 2021 6 months 265 (133/132) - 0.10 [-034; 0.14] 9.5%
Woodard, 2022 10months 230 (116/114) . 034 [-060;-008] 93%
Crowley, 2022 12 months 137 (71/66) —a= T 030 [-0.63; 0.04] 83%
Summary estimate == -0.18 [-0.47; 0.11] 43.8%
Heterogeneity: I’ = 72.3%, p = 0.0029 i

NR :

Zhang_ 2024 3 months 47 (7275) — 060 [-0.93;-027] 8.4%
PAID :

Wagner, 2016 4 months 107 (61/46) — 017 [-0.56; 021] 7.7%
Hermanns_ 2012 6 months 167 (85/82) T 0.10 [-0.20; 041] 8.7%
vanPuffelen, 2019 6 months 137 (62/75) % 0.06 [-0.28; 0.39] 8.3%
BasakCinar, 2014 16 months 132 (68/64) : j:—;— 030 [-0.04; 0.65] 82%
Summary estimate : 0 09 [-0.08; 0.26] 32.9%
Heterogenaity: I° = 10%, p = 0.3429

DDS2 :

L, 2015 6 months 127 (63/64) — 063 [-098;027] 80%
PAID-5 :

Pyatak, 2018 6 months 75(3837) - 0.02 [-047, 043] 6.8%
Summary estimate ; ' . <> : : : -0.15 [-0.34; 0.03] 100.0%

Haterozenaity: I" = 72.2%, p < 0.0001

'
r—
[N
|
[ae
\
o
L
o
o
wn
ot
[
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Figure 8a : Standardized mean difference for psychoeducational interventions compared to educational

interventions for T2D
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Author, year Study Duration N C)

NR

Jung (vs education), 2015 1.8 months 27 (10117
Heisler, 2014 3 months 176 (87/89)
Zhang, 2024 3 months 147 (7275)
Jiang, 2021 6months 263 (133/132)
Summary estimate

Haterogensity: I° = 84.6%. p = 0.0002

low

Binesh, 2023 3 months 30 (15/15)
vanPuffelen, 2019 6 months 137 (62175)
Woodard, 2022 10 months 230 (116/114)
Crowley, 2022 12 months 137 (71/66)
BasakCinar. 2014 16 months 132 (68/64)
Summary estimate

Haterozensity: I° = 70.1%. p = 0.0095

high

Wagner, 2016 4 months 107 (61/46)
Hermanns, 2012 6 months 167 (85/82)
Liu, 2013 6 months 127 (63/64)
Pyatak 2018 6 months 75 (3837)
Summary estimate

Heterogensity: I = 69.6%, p = 0.0196

Summary estimate
Heterogenaity: I° = 72.2%, p < 0.0001
Test for ssbegroup differences: 7, =0.02, éf =2 (p = 0.9908)

[#)

SAMD 95% CI Weight

-0.40 [-1.19; 0.39]
0.39 [0.09; 0.68]
-0.60 [-0.93;-0.27
-0.10 [-0.34; 0.14]

3.8%
8.8%
8.4%
9.5%

-0.15 [-0.60; 0.30] 30.5%

-0.76 [-1.50;-0.01]
0.06 [-0.28; 0.39]
-0.34 [-0.60;-0.08]
-0.30 [-0.63; 0.04]
030 [-0.04; 0.63]
-0.15 [-0.45; 0.15]

-0.17 [-0.56; 0.21]
0.10 [-0.20; 0.41]
-0.63 [-0.98;-0.27]
-0.02 [-047; 043]

4.1%
83%
9.3%
83%
82%

2%

1.7%
8.7%
8.0%
6.8%

-0.18 [-0.51; 0.15] 31.3%

-0.15 [-0.34; 0.03] 100.0%

Figure 8b: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T2D stratified by baseline distress level

Author, year Study Duration  N(I/C)
group

Jung (vs education), 2015 1.8 months 271011
Zhang, 2024 3 months 147 0273)
Wagner, 2016 4 months 107 (61/46)
Hermanns, 2012 6 months 167 (85/82)
Jiang, 2021 6 months 265 (133/132)
Liu, 2015 6 months 127 (63/64)
vanPuffelen, 2019 6 months 137 (62/75)

Summary estimate
Haterogensity: I = 66.8%, p = 0.0060

individual
Binesh 2023 3 months 30 (15/15)
Heisler, 2014 3 months 176 (37/89)
Pyatak, 2018 6 months 75(38137)
Woodard, 2022 10 months  230(116/114)
Crowley, 2022 2 months 137 (71/66)
BasakCinar, 2014 16 months 132 (68/64)
Summary estimate

Haterogensity: I = 77.8%. p = 0.0004

Summary estimate
Heteropaneity: [ = 72.2%, p < 0.0001
Test for subgroup differences: 7, = 0.61, df = 1 (p = 0.4356)

SMD

-0.40 [-1.19; 0.39)
-0.60 [-0.93;-027]
-0.17 [-0.56; 0.21]
0.10 [-0.20; 0.41]
-0.10 [-0.34; 0.14]
-0.63 [-0.98;-0.27]
0.06 [-0.28; 0.39]
-0.23 [-0.46; 0.01]

-0.76 [-1.50;-0.01]
0.39 [0.09; 0.68]
-0.02 [-0.47; 0.43]
-0.34 [-0.60, -0.08]
-0.30 [-0.63; 0.04]
030 [-0.04; 0.63]

95% C1 Weight

3.8%
8.4%
1.7%
8.7%
9.5%
8.0%
83%

54.5%

41%
8.8%
6.8%
9.3%
8.3%

,
2%

-0.07 [-0.38; 0.24] 455%

| -0.15 [-0.34; 0.03] 100.0%

Figure 8c: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T2D stratified by delivery format
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Author, year Study Duration  N(I/C)
Jung (vs education), 2015 1.8 months 27(10117)
Binesh 2023 3 months 30(15/13)
Heisler, 2014 3 months 176 (87/39)
Hermanns_ 2012 6 months 167 (85/82)
Liu, 2015 6 months 127 (63/64)
BasakCinar, 2014 16 months 132 (68/64)
Summary estimate

Haterogeneity: I' = 81.2%, p < 0.0001

Some concerns

Zhang, 2024 3 months 147 (2173)
Wagner, 2016 4 months 107 (61/46)
Jiang 2021 6 months 265 (133/132)
Pyatak, 2018 6 months 75(3837)
vanPuffelen, 2019 6 months 137 (62/75)
Woodard, 2022 10months 230 (116/114)
Crowley, 2022 12 months 137 (71/66)

Summary estimate
Haterogensity: I° = 42.2%. p = 0.1098

Summary estimate
Haterogeneity: I* = 72.2%, p < 0.0001
Test for subgroup differences: 7, = 0.29, df = 1 (p = 0.5916)

SMD 95% CI Weight

040 [-1.19; 0.39] 38%
0.76 [-1.50;-0.01] 4.1%
0.39 [0.09; 068] 88%
0.10 [-020; 041] 87%
063 [-0.98;-027] 8.0%
0.30 [-0.04; 065]) 82%
-0.10 [-0.50; 0.29] 41L.7%

-0.60 [-0.93;-027] 84%
-0.17 [-0.56; 021] 7.7%
-0.10 [-0.34; 0.14] 935%
-0.02 [-047; 043] 68%
0.06 [-0.28; 0.39] 8.3%
-0.34 [-0.60,-0.08] 9.3%
030 [-0.63; 0.04] 83%
-0.22 [-0.38; -0.06] 58.3%

-0.15 [-0.34; 0.03] 100.0%

& 1 T
0 05

I
I 15

Figure 8d: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T2D stratified by risk of bias assessment

Author, year Study Duration ~ N(I/C)
duration_group = <9.5 months

Jung (vs education), 2015 1.8 months 2710117
Binesh, 2023 3 months 30(1515)
Heisler, 2014 3 months 176 (87/89)
Zhang. 2024 3 months 147 (72/73)
Wagner, 2016 4 months 107 (61/46)
Hermanns, 2012 6 months 167 (85/82)
Jiang, 2021 6months 265 (133/132)
Liy, 2015 6 months 127 (63/64)
Pyatak, 2018 6 months 75 (38/37)
vanPuffelen, 2019 6 months 137 (62/73)
Summary estimate

Haterozeneity: I° = 73.2%. p = 0.0001

duration_group = =9.5 months

Woodard, 2022 10 months  230(116/114)
Crowley, 2022 12 months 137 (71/66)
BasakCinar, 2014 16 months 132 (68/64)
Summary estimate

Haterogensity: I = 78.7%. p = 0.0090

Summary estimate
Heterogensity: [ = 72.2% p <0.0001
Test for subgroup differences: 7, = 0.04, df = 1 (p = 0.8324)

—_— i
»‘l‘vv -

:“.]
-

<t

|

SMD 95% CI Weight

-0.40 [-1.19; 0.39] 3.8%
-0.76 [-1.50;-001] 4.1%
039 [0.09; 068] 88%
060 [-093;-027] 84%
-0.17 [-0.56; 021] 7.7%
0.10 [-0.20; 0.41] 8.7%
-0.10 [-0.34; 0.14] 95%
-0.63 [-098;-027] 8.0%
002 [-047; 043] 68%
0.06 [-0.28; 0.39] 83%
-0.17 [-0.40; 0.06] 74.2%

-0.34 [-0.60;-0.08] 9.3%
-0.30 [-0.63; 0.04] 8.3%
030 [-0.04; 065] 82%
-0.12 [-0.52; 0.28] 25.8%

-0.15 [-0.34; 0.03] 100.0%

-15 -1 05

Figure 8e: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to educational interventions for T2D stratified by study duration
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Author, year

DDS
Jung (vs education), 2015 1.8 months
Jung (vs walking), 2015 1.8 months

Binesh, 2023 3 months
Heisler, 2014 3 months
Jiang, 2021 6 months
Woodard. 2022 10 months
Crowley, 2022 2 months
Summary estimate

Heterogeneity: I” = 70.4%, p = 0.0025

NR

Zhang_ 2024 3 months
PAID

Wagner, 2016 4 months
Hermanns_ 2012 6 months
vanPuffelen, 2019 6 months
BasakCinar, 2014 16 months
Summary estimate

Heterogenaity: I = 10%, p = 0.3429

DDS2

Liu, 2015 6 months
PAID-5

Pyatak, 2018 6 months
Summary estimate

Haterozenzity: I = 71.4%, p < 0.0001

Study Duration

NEC)

27 (1017)
29 (1118)
30(1513)
176 (87/89)
265 (133/132)
230 (116/114)
137 (71/66)

147 (72775)

107 (61/46)
167 (85/82)
137 (62/75)
132 (68/64)

127 (63/69)

75(38/37)

SAMD 95% CI Weight

040 [-1.19; 0.39]
0.46 [-0.30; 1.22]
-0.76 [-1.50;-0.01]

e 039 [0.09; 0.68]
- 010 [-034; 0.14]

-0.34 [-0.60;-0.08]

—= 2030 [-0.63; 0.04]
<= -0.13 [-0.41; 0.16]

-0.60 [-0.93;-027]

—m 017 [0.56; 021]

i 0.10 [-0.20; 0.41]
—— 0.06 [-0.28; 0.39]
- 0.30 [-0.04; 0.65]
g 0.09 [-0.08; 0.26]

-0.63 [-0.98;-027]

—— 0.02 [-0.47; 043]

I |

05 0 05 1 15

Figure 8f: Standardized mean difference sensitivity analysis for psychoeducational interventions

compared to educational interventions for T2D including walking arm
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8.4%
8.0%
7.9%
L%

1.7%

6.6%

I -0.13 [-0.32; 0.06] 100.0%

71



Certainty assessment Ne of patients “
i Certai Importa
Mof | sty [Rik [ o | on| Other | psychoeducational | educational R‘;:ﬂ;'e Absolute | CCrtainY | Importance
studies | design | of bias Y P considerations | interventions | interventions ¢l (95% CI)

SMD DDS-PAID (follow-up: range 1.8 months to 16 months; assessed with: SMD DDS-PAID)

13 |randomised| very | veryserious® Serioust not serious® none 881 812 - SMD 045|000
trigls  |serious® SD lower|  Very
(0.34 lowas.e.e

lower to

0.03

higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. almost half studies at high rob
b.i2=722%
¢. different comparators and interventions

d. Cl crosses null but not MCID

Figure 8g: GRADE evidence profile for psychoeducational interventions compared to educational

interventions for T2D
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Psychoeducational interventions compared to usual care in type 2 diabetes

Thirty six studies were found that compare psychoeducational interventions to usual care in adults with

T2D [26, 92-94, 115-146]. Of these, we could meta-analyze 23 studies, including 26 comparisons (figure

9a), in which we found a non-significant effect (-0.19 (95% Cl: —0.40 to 0.02)) in favor of

psychoeducational interventions for reducing DD [26, 93, 115, 118-121, 123, 124, 126-129, 131, 134-136,

138, 140, 143-145]. The respective GRADE evidence profile is shown in figure 9f. Subgroup analyses

revealed no significant subgroup effects by baseline DD, intervention delivery format, study duration or

risk of bias score (P>0.05). Narrative analysis of the thirteen studies that could not be included in the

meta-analysis, all showed a similar effect in the reduction of DD.

Author, year

DDS

Rondhianto, 2018
Misra, 2021

Amnjali, 2023
Rezaeemanesh, 2020
Li, 2016

McEwen, 2017

Quinn (coach and primary care provider portal), 2011

Quinn (coach only), 2011

Quinn (PCS and PCDS), 2011
Summary estimate
Heterogensity: I° = 89%, p < 0.0001

PAID

Lamptey, 2023

Bond, 2010

Hilmarsdottir, 2021

Sigurdardottir, 2009

Spencer, 2011

Welch, 2015

Whittemore, 2004

OBrien, 2024

Lerman (phone contact group), 2009
Lerman (reinforcement group), 2009
Munshi, 2013

Rosales, 2021

Rygg, 2012

vanDijk-deVries, 2015
QOdnoletkova, 2016

Davies, 2008

Summary estimate

Heterogeneity: I° = 8%, p = 0.3623

DDS2
Dobson, 2018

Summary estimate

Haterozensity: I” = 78.7%, p < 0.0001

Study Duration

1.4 months
2.8 months
3 months
3 months
6.5 months
9 months
12 months
2 months
2 months

3 months
6 months
6 months
6 months
6 months
6 months
6 months

2 months
12 months

2 months

2 months
12 months

2 months
12 months
18 months
36 months

9 months

N@EC)

20 (60/60)
20(10/10)
106 (53/53)
100 (50/50)
46 (24122)
112 (58/54)
41 (22/19)
41(2318)
81 (62/19)

206 (103/103)
62 (31/31)
30 (15/15)
53 (28:25)
130 (56/74)

399 (200/199)
46(26/23)
70(31/39)

26 (18/8)
3349
94 (6727

518 (293/223)
132 (63/69)

264 (117/147)

453 (228/225)

220 (105/115)

341 (169/172)

SMD 95% CI Weight

2%

(=]

2

i

i

.
55 LB,
i 92 b0 bD s OO
2E5snaak

= =
B
=
-

1)
-
=]
-
ot
I |
=

; 0.05] 30.6%

7:027] 49%
75; 025] 4.1%
07:037] 3
-0.14; 093] 3
-1.24; 0.68] 2
48;-008] 3
38,0751 3
42; 052] 4
-0.12 [-095; 0.72] 2
-0.50 [-1.28; 0.28] 3
0.18 [-0.26; 0.63] 4
-0.10 [-0.62; 0.41] 4
020 [-0.14; 054] 4
0.20 [-0.40; 0.81] 3.
-0.12 [-031; 0.06] 5.1%
0.03 [-0.23; 0.29] 4.9%
-0.05 [-0.16; 0.07] 64.3%

-0.15 [-0.36; 0.06] 5.1%

-0.19 [-0.40; 0.02] 100.0%

]

Figure 9a: Standardized mean difference for psychoeducational interventions compared to usual care for

T2D
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Author, year

NR

Rondhianto, 2018

Rezaeemanesh, 2020

Li, 2016

McEwen, 2017

Davies, 2008

Summary estimate

Heterogensity: I = 91.3%, p < 0.0001

low

Misra, 2021

Anjali, 2023

Lamptey, 2023

Bond, 2010

Hilmarsdottir, 2021

Sigurdardottir, 2009

Spencer, 2011

OBrien, 2024

Munshi, 2013

Quinn (coach and primary care provider portal), 2011
Quinn (coach only). 2011

Quinn (PCS and PCDS), 2011
Rosales, 2021

Ryge, 2012

vanDijk-deVries, 2015

Odnoletkova, 2016

Summary estimate

Haterogenzity: I” = 77.2%, p < 0.0001

high

Welch, 2015

Whittemore, 2004

Debson, 2018

Lerman (phone contact group), 2009
Lerman (reinforcement group), 2009
Summary estimate

Hetaroganzity: I” = 0%, p = 0.5194

Summary estimate
Haterogeneity: I™ = 78.7%, p < 0.0001

Study Duration

1.4 months
3 months
6.5 months
9 months
36 months

2.8 months
3 months
3 months
6 months
6 months
6 months
6 months
12 months

2 months
2 months
2 months
2 months
2 months
2 months
2 months
18 months

6 months
6 months
9 months
2 months
2 months

Tast for subzroup differences: ,(: =0.73,df=2 (p = 0.6544)

NWO)

120 (60/60)
100 (50/50)
46 (2422
112 (538/54)
220 (105/115)

20 (10/10)
106 (53/53)
206 (103/103)
62 (31/31)
30 (15/13)
53 (28125)
130 (56/74)
7 0(31/39)
94 (6727)
41(2219)
41 (23/18)
81 (62/19)
518 (293/223)
132 (63/69)
264 (117/147)
453 (2281225)

399 (200/199)
49(26/23)
341 (169/172)
26 (18/8)
332419

|
|

}

SMD

-143
0.14
-0.7¢
-0.03
0.03
-0.40

-0.2
-1.81
0.00
025
035
0.41
-0.28
0.05
0.18
0.11
0.31
0.00
-0.10
020
0.20
-0.12
-0.12

-0.28

0.19
-0.15
-0.12
-0.50
-0.20

95% CI Weight

[-1.84;-1.03]
[-0.25; 0.54]
[-1.39;-0.18]
[-0.40; 0.34]
[-0.23; 0.29]
[-1.00; 0.20]

[-1.24; 0.68]
[-0.42; 0.52]
[-0.26; 0.63]
[-0.94; 1.17]
[-0.76; 1.38]
[-1.17; 1.17]
[-0.62; 0.41]
[-0.14; 0.54]
[-0.40; 0.81]
[-0.31; 0.06]
[-0.40; 0.16]

[-0.48; -0.08]
[-0.38; 0.75]
[-0.36; 0.06]
[-0.95; 0.72]
[-1.28; 0.28]
[-0.34; -0.07]

44%
45%
3.7%
46%
49%
22.1%

9,
2.7%

43%
49%
41%
32%
3.9%
25%
42%
43%
22%

o
22%

2.0%
4.0%
47%
3.7%
5.1%

58.0%

5.1%
3.8%
5.1%
29%
3.1%

19.9%

-0.19 [-0.40; 0.02] 100.0%

Figure 9b: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to usual care for T2D stratified by baseline distress level
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Author, year Study Duration  N(I/C) SMD 95% CI Weight

group ;
Rondhianto, 2018 14months 120 (60/60) = 143 [1.84;-1.03]  44%
Misra, 2021 28months 20 (10/10) —s— 028 [-1.16; 0.60] 2.7%
Anjali, 2023 3months  106(53/53) —— 5 181 [226;-135]  43%
Lamptey, 2023 3months 206 (103/103) o 0.00 [-027; 027] 4.9%
Rezaeemanesh, 2020 3months 100 (50/50) - 0.14 [-025; 0.54] 45%
Bond, 2010 6months 62 (31/31) = 025 [-075; 025] 41%
Spencer, 2011 Gmonths 130 (36/74) 028 [-124; 068] 25%
McEwen, 2017 Omonths 112 (38/54) 003 [-0.40; 034] 4.6%
Rosales, 2021 2months 318 (293/225) 0.10 [-0.62; 0.41] 4.0%
Ryee, 2012 2months 132 (63/69) 020 [-0.14; 0.54] 4.7%
Davies, 2008 36months 220 (105/115) 0.03 [-023; 029] 4.9%

Summary estimate -0.34 [-0.75; 0.06] 45.5%

Haterozensity: I” = 89.8%, p < 0.0001

individual

Hilmarsdottir, 2021 6 months 30 (15!15) -0.35 [-1.07; 0371 32%
Sigurdardottir, 2009 6 months 53 (28125) 041 [-0.14; 095] 39%
Welch, 2015 6months 399 (200/199) -0.28 [-0.48;-0.08] 35.1%
Whittemore, 2004 6 months 49(26/23) 0.19 [-0.38; 0.75] 3.8%
Li, 2016 6.5 months 46 (24722 -0.79 [-1.39;-0.18] 3.7%
Dobson, 2018 9 months 341 (169/172) -0.15 [-0.36; 0.06] 5.1%
OBrien, 2024 2 months 70(3139) 0.05 [-042; 052] 42%
Lerman (phone contact group), 2009 2 months 26 (18/8) -0.12 [-0.95; 0.72] 29%
Lerman (reinforcement group). 2009 2 months 33249 -0.50 [-1.28; 0.28] 3.1%
Munshi, 2013 2 months 94 (67127 0.18 [-0.26; 0.63] 4.3%
Quinn (coach and primary care provider portal), 2011 12 months 41 22/19) 0.11 [-094; 1.17] 22%
Quinn (coach only). 2011 2 months 41 (23/18) 031 [-0.76; 1.38] 22%
Quinn (PCS and PCDS), 2011 2 months 81(62/19) 000 [-1.17; 1.17] 2.0%
vanDijk-deVries, 2013 2months 264 (117/147) 0.20 [-0.40; 0.81] 3.7%
Odnoletkova, 2016 18 months 453 (228/223) -0.12 [-0.31; 0.06] 5.1%

Summary estimate -0.11 [-0.23; 0.01] 54.5%

Heterozensity: I” = 20.2%, p = 0.2286
Summary estimate -0.19 [-0.40; 0.02] 100.0%
Haterogensity: I” = 78.7%, p < 0.0001
Tast for suberoup differences: j(‘,' =114 df=1(p =0.2846) 2

Figure 9c: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to usual care for T2D stratified by delivery format
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Author, year

Some concerns

Rondhianto, 2018

Bond, 2010

Hilmarsdottir, 2021

Spencer, 2011

Welch, 2015

O'Brien, 2024

Munshi, 2013

Quinn (coach and primary care provider portal), 2011
Quinn (coach only), 2011

Quinn (PCS and PCDS), 2011
Rosales, 2021

Rygg. 2012

QOdnoletkova, 2016

Davies, 2008

Summary estimate

Haterogensity: I = 74.4%, p < 0.0001

High

Misra, 2021

Anjali, 2023

Lamptey, 2023

Rezaeemanesh, 2020

Sigurdardottir, 2009

Whittemore, 21

Li, 2016

Dobsoen, 2018

McEwen, 2017

Lerman (phone contact group), 2009
Lerman (reinforcement group), 2009
vanDijk-deVries, 2015

Summary estimate

Heterozensity: I” = 83.5%, p < 0.0001

Summary estimate
Heaterogensity: I" = 78.7%, p < 0.0001

Study Duration

1.4 months
6 months
6 months
6 months
6 months

2 months
2 months
2 months
12 months
2 months
12 months
2 months
18 months
36 months

2.8 months
3 months
3 months
3 months
6 months
6 months

6.5 months
9 months
© months
12 months
2 months
2 months

Tast for suberoup differencas: :('; =0.06,df=1 (p = 0.8010)

N@IC)

120 (60/60)
62 (31/31)
30 (15/15)
130 (36/74)
399 (200/199)
70(31/39)
94 (6727)
41 Q219
41(23/18)
81 (62/19)
518 (293/225)
132 (63/69)
453 (228/225)
220 (105/115)

20 (10/10)
106 (53/53)
206 (103/103)
100 (50/50)
53 (28125)
49(2623)
46 (2422
341 (169/172)
112 (538/54)
26 (18/8)
33249
264 (117/147)

RS- .

o

T I
-1

(=]
(=

[

SMD

-1.43 [-1.84;-1.03]
-0.25 [-0.75; 0.25]
-0.35 [-1.07; 0.37]
-0.28 [-1.24; 0.68]
-0.28 [-0.48;-0.08]
0.05 [-0.42; 0.52]
0.18 [-0.26; 0.63]
0.11 [-0.94; 1.17]
0.31 [-0.76; 1.38]
0.00 [-1.17; 1.17]
-0.10 [-0.62; 0.41]
0.20 [-0.14; 0.54]
-0.12 [-0.31; 0.06]
0.03 [-0.23; 0.29]
-0.17 [-0.42; 0.08]

-0.28 [-1.16; 0.60]
-1.81 [-2.26;-1.35]
0.00 [-0.27; 0.27]
0.14 [-0.25; 0.54]
0.41 [-0.14; 0.93]
0.19 [-0.38; 0.75]
-0.79 [-1.39;-0.18]
-0.15 [-0.36; 0.06]
-0.03 [-0.40; 0.34]
-0.12 [-0.95; 0.72]
-0.50 [-1.28; 0.28]
0.20 [-0.40; 0.81]
-0.22 [-0.58; 0.13]

95% CI Weight

o~

o o~

e T T e
gl kel B
RN S 5

]
2

53.0%

2.7%
43%
49%
45%
39%
3.8%
3.7%
5.1%
4.6%
2.9%
3.1%
3.7%

47.0%

-0.19 [-0.40; 0.02] 100.0%

Figure 9d: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to usual care for T2D stratified by risk of bias assessment
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Author, year Study Duration

duration_group = <8,5 months
Rondhianto, 2018

Misra, 2021

Anjali. 2023

Lamptey, 2023

Rezaeemanesh, 2020

Bond, 2010

Hilmarsdottir, 2021
Sigurdardottir. 2009

Spencer, 2011

Welch, 2013

Whittemore, 2004

Li, 2016

Summary estimate
Haterozensity: I” = 88.2%, p < 0.0001

duration_group ==8.5 months
Dobson, 2018

McEwen, 2017

OBrien, 2024

Lerman (phone contact group). 2009
Lerman (reinforcement group). 2009
Munshi, 2013

Quinn (coach and primary care provider portal), 2011
Quinn (coach only), 2011

Quinn (PCS and PCDS), 2011
Rosales, 2021

Rygg. 2012

vanDijk-deVries, 20135

Odnoletkova, 2016

Davies, 2008

Summary estimate

Haterozensity: I°=0%, p = 0.8661

Summary estimate
Heterogeneity: I™ = 78.7%, p < 0.0001

Tast for suberoup differencas: 1‘ =3.02,df=1(p =0.0822

1.4 months
2.8 months
3 months
3 months
3 months
6 months
6 months
6 months
6 months
6 months
6 months
6.5 months

9 months
9 months
2 months
2 months
2 months
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2 months
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2 months
2 months
2 months
18 months
36 months

NEC)

120 (60/60)
20 (10/10)
106 (53/53)
206 (103/103)
100 (50/50)
62 (31/31)
30 (1515)
5328125
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399 (200/199)
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46 (2422
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33 (24/9)
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-025 0.34]
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[-0.14; 0.54]
[-0.40; 0.81]
[-0.31; 0.06]
[-0.23; 0.29]
[-0.14; 0.06]

Figure 9e: Standardized mean difference subgroup analysis for psychoeducational interventions

compared to usual care for T2D stratified by study duration

Certainty assessment Ne of patients “

Other
considerations

psychoeducational
interventions

44%
1 7/0
207

43%
49%

5.1%
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42%
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3.1%
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N 0.

L.olo

o/
22%

20%
40%
47%
3.7%
5.1%
49%
52.9%

-0.19 [-0.40; 0.02] 100.0%

— ] L Inconsistency | Indirectness | Imprecision
studies| design | of bias Y P

SMD DDS-PAID T2D overall (follow-up: range 1.4 months to 36 months; assessed with: SMD DDS-PAID)

Certain Importance
Relative | Absolute ty port
{95% CI) | (95% CI)

trials | serious?

23 |randomised| very | very Serious® seriouse

seriousd

none

1880

1737

- SMD0.19

(0.40
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0.02
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a000
SD lower | Very lowabcd

Cl: confidence inferval; SMD: standardised mean difference
Explanations

a. almost half studies at high rob

b.i2=787%

¢. heterogenous interventions

d. Cl crosses MCID and does not cross null effect

Figure 9f: GRADE evidence profile for psychoeducational interventions compared to usual care for T2D
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Miscellaneous interventions

Due to the small number of studies in certain subcategories and heterogeneity in others, we only meta-
analyzed the interventions focusing on devices, peer support (without psychological component) and
education (without psychological component). The other subcategories (telehealth, complex health
service interventions, health behaviour interventions, methods of insulin titration, medications, surgery,

PROMS) were described narratively.

Devices in T1D

Twenty-one studies were found that compared different methods on glucose monitoring and insulin
delivery devices in adults with T1D, including studies on self-monitoring, intermittently scanned glucose
monitoring, Continuous Glucose Monitoring (CGM), bionic pancreas and hybrid loops. These studies
include automated insulin delivery (AID), compared to no use of AID [147-153], CGM compared to other
types of CGM or Flash glucose monitoring [154-157], and CGM/ flash glucose monitoring compared to

capillary glucose monitoring [158-167].

Automated insulin delivery compared to no automated insulin delivery

Seven studies were found that compared AID to no use of AID in T1D [147-153]. Meta-analysis of five of
these studies showed a non-significant effect (-0.15 (95% Cl: -0.33 to 0.02)) in favor of AID for reducing
DD in T1D (figure 10a) [147-153]. The respective GRADE evidence profile is shown in figure 10d.

Subgroup analyses revealed no significant subgroup effects by baseline DD, study duration or risk of bias
score (P>0.05). Narrative analysis of the other two studies found one study in favor of automated insulin

delivery and one not in favor [147, 152].
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Author, year

PAID

McAuley. 2020 6 months
PAID-5

Benhalima, 2024 6 months
McAuley, 2021 8 months

Summary estimate
Haterogeneity: I™ = 0%, p = 0.7698

DDS

Lee 2023 6 months
T1-DDS

Weissberg-Benchell, 2023 3 menths

Summary estimate
Heterozensity: I = 0.0%, p = 0.6000

Study Duration

NWC)
110 (57/53)
03 (45/48)

30 (30130)

77 (34/43)

-{:a-

06 -04 02

I 1

0 02 04 06

SMD 95% CI Weight

-0.11 [-0.48; 0.27]

21.5%

0.00 [-0.41: 041]
-0.10 [-0.60; 0.41]
-0.04 [-0.36; 0.28]

182%
11.7%
29.9%

[-0.45; 0.45] 149%

5 [-0.65:-0.05] 33.7%

-0.15 [-0.33; 0.02] 100.0%

Figure 10a: Standardized mean difference for AID compared to no use of AID in T1D

Author, year Study Duration
Low

Weissberg-Benchell, 2023 3 months
McAuley, 2020 6 months
Benhalima, 2024 6 months
Les, 2023 6 months

Summary estimate
Hsterogeneity: I” = 0%, p = 0.4400

NR

McAuley, 2021 8 months
Summary estimate

Hatarogensity: I° = 0.0%, p = 0.6000

N@C)

275 (221/54)
110 (57/53)
93 (45/48)
77 (34/43)

Test for subgroup differences: 3, =0.04, df =1 (p = 0.8332)

06 04 -02

T T
0 02

| 1
04 06

SMD 95% CI Weight

-0.35 [-0.65;-0.05] 33
-0.11 [-0.48; 0.27] 2L
0.00 [-0.41; 0.41] 18
0.00 [-0.45; 0.43]
-0.16 [-0.35; 0.04]

-0.10 [-0.60; 0.41] 11.7%

-0.15 [-0.33; 0.02] 100.0%

Figure 10b: Standardized mean difference subgroup analysis for AID compared to no use of AID in T1D

stratified by baseline distress level
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Author, yvear Study Duration  N(I/C) SMD 95% CI Weight

duration_group = <6,0 months

Weissberg-Benchell, 2023 3 months 275 (221/54) — -0.35 [-0.65; -0.05] 33.7%
McAuley, 202 6 months 110 (37/33) — 0.11 [-048; 027] 21.5%
Benhalima, 2024 6 months 93 (45/48) ¥ 0.00 [-0.41; 0.41] 182%
Lee, 2023 6 months 77 (34/43) — 0.00 [-0.45; 0.45] 149%
Summary estimate "ﬁ" -0.16 [-0.35; 0.04] 88.3%

Hsterogeneity: | ‘= 0%, p = 0.4400

duration_group ==6.0 months

McAuley, 2021 8 months 30 (30/30) + -0.10 [-0.60; 0.41] 11.7%
Summary estimate “:—.ﬁ' -0.15 [-0.33; 0.02] 100.0%
Heterogeneity: I° = 0.0%, p = 0.6000 g ! S

Test for subgroup differences: 3, =0.04, éf = 1 (p = 0.8332) 06 04 02 0 02 04 06

Figure 10c: Standardized mean difference subgroup analysis for AID compared to no use of AID in T1D

stratified by study duration
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(0.33
lower to
002
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Cl: confidence interval; SMD: standardised mean difference
Explanations

a. some concerns, no interaction by ROB
b.12=0.0%

¢. check detailed assessment

d. Cl crosses MCID and null effect.

Figure 10d: GRADE evidence profile for AID compared to no use of AID in T1D

Continuous glucose monitoring compared to other types of continuous glucose monitoring or
intermittently scanned monitoring

Narrative analysis of four studies comparing different CGM and insulin delivery methods showed no
significant differences when implanted glucose sensors were compared to wearable ones, when access

to live CGM data was compared to retrospective access, when CGMs with hypoglycemia alerts was
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compared to CGMs without hypoglycemia alerts or when a CGM was compared to intermittently

scanned glucose monitoring devices in T1D [154-157].

Continuous glucose/intermittently scanned glucose monitoring compared to standard blood glucose

measurement for type 1 diabetes

Ten studies were found that compared CGM or intermittently scanned glucose monitoring to capillary

glucose monitoring [158-167]. Meta-analysis of six studies [158-163] showed a significant effect (-0.26

(95% Cl: —0.41 to -0.11)) in favor of CGM or intermittently scanned CGM for reducing DD in T1D (figure

11a). The respective GRADE evidence profile is shown in figure 11e. Subgroup analyses revealed no

significant subgroup effects by baseline DD, study duration, intervention delivery format or risk of bias

score for both analyses (p>0.05). Narrative analysis of the four studies on CGM or intermittently scanned

glucose monitoring that could not be included in the meta-analysis, all showed a similar effect in the

reduction of DD [164-167]

Author, year Study Duration
PAID20

The ISCHIA Study Group. 2023 2.8 months
T1-DDS

Leelarathna 2022 4.8 months
Ehrmann, 2019 5.3 months
Pratley. 2020 6 months

Summary estimate
Heterogenaity: I” = 33.7%, p = 02214

DDS-17

Polonsky, 2017 5.5 months
PAID

Hermanides 2011 6 months

Summary estimate
Hetarogensity: I = 0.0%, p = 0.4658

NC)

93 (46/47)

134 (70/64)

141 (75/66)

196 (102/94)

155 (102/53)

54 (3024)

SMD 95% CI Weight

——— 005 [046; 036] 12.9%
— 0.14 [-048; 020] 17.9%
e 020 [-0.53; 0.13] 18.7%
e 0.50 [-0.78;-021] 24.5%
e 030 [-0.52; 0.07] 6L1%
S 031 [0.64; 002] 18.5%
— 0.14 [0.67; 040] 7.6%
' << I 0.26 [-0.41; -0.11] 100.0%

0.5 0 0.5

Figure 11a: Standardized mean difference for CGM/intermittently scanned glucose monitoring compared

to capillary glucose monitoring in T1D
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Author, year Study Duration  N(I/C) SMD 95% CI Weight

High

The ISCHIA Study Group, 2023 2.8 months 93 (46/47) —_— 0.05 [-0.46; 0.36] 12.9%
Low

Leelarathna 2022 48 months 134 (70/64) —_— -0.14 [-0.48; 020] 17.9%
Ehrmann 2019 53 months 141 (75/66) — 020 [-0.53; 0.13] 18.7%
Polonsky, 2017 33 months 135 (102/33) —_— 031 [-0.64; 0.02] 18.5%
Hermanides, 2011 6 months 54 (3024) = -0.14 [-067; 040] 76%
Pratley. 2020 6 months 196 (102/94) — 0.50 [-0.78;-021] 24.5%
Summary estimate - -0.29 [-0.45;-0.14] 87.1%
Heterogenaity: I = 0%, p = 0.4982

Summary estimate : > ; .26 [-0.41; -0.11] 100.0%

Heterogensity: I° = 0.0%. p = 0.4698
Test for suberoup differances: 7. =119, éf =1 (p =02734) 03 0 0.5

Figure 11b: Standardized mean difference subgroup analysis CGM/intermittently scanned glucose

monitoring compared to capillary glucose monitoring in T1D stratified by baseline distress level

Author, year Study Duration  N(I/C) SMD 95% CI Weight
High

The ISCHIA Study Group, 2023 2.8 months 93 (46/47) — 005 [0.46; 036) 12.9%
Some concerns g

Leelarathna 2022 48 months 134 (70/64) o -0.14 [-048; 020] 17.9%
Ehrmann_ 2019 53 months 141 (75/66) — 1 020 [-0.53; 0.13] 18.7%
Polonsky, 2017 35 months 135 (102/33) —_— 031 [-0.64; 002] 18.5%
Hermanides, 2011 6 months 54 (30124) & -0.14 [-067; 040] 7.6%
Pratley. 2020 6 months 196 (102/94) —a -0.50 [-0.78;-021] 24.5%
Summary estimate -~ -0.29 [-0.45;-0.14] 87.1%
Heterogenaity: I° = 0%, p = 0.4982

Summary estimate - .26 [-0.41; -0.11] 100.0%
Haterogensity: I = 0.0%, p = 0.4698 ! !

Tast for ssberoup differances: 7, =1.19, df = 1 (p =0.2734) 035 0 03

Figure 11c: Standardized mean difference subgroup analysis CGM/ intermittently scanned glucose

monitoring compared to capillary glucose monitoring in T1D stratified by risk of bias assessment
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Author, year Study Duration  N(I/C) SMD 95% CI Weight

duration_group = <6,0 months

The ISCHIA Study Group, 2023 2.8 months 93 (46/47) _“1— 0.05 [-0.46; 0.36) 12.9%
Leelarathna 2022 4.8 months 134 (70/64) —_— T -0.14 [-0.48; 0.20) 17.9%
Ehrmann 2019 5.3 months 141 (75/66) —_—T -0.20 [-0.53; 0.13] 18.7%
Polonsky, 2017 5.5 months 135 (102/33) ——1 031 [-0.64; 0.02] 18.5%
Hermanmides 2011 6 months 34 (3024) —% 0.14 [-0.67; 040) 7.6%
Pratley, 2020 6 months 196 (102/94) —a 050 [-0.78;-021] 245%
Summary estimate <> -0.26 [-0.41:-0.11] 100.0%
Heterogensity- I” = 0%, p = 0.4698

Summary estimate : - -0.26 [-0.41; -0.11] 100.0%

Haterogenesty: I = 0.0%, p = 0.4658
Test for subgroup differences: 7., = 0.00, df = 0 (p =NA) 03 0 0.5

Figure 11d: Standardized mean difference subgroup analysis for CGM/ intermittently scanned glucose

monitoring compared to capillary glucose monitoring in T1D stratified by study duration
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Cl: confidence interval; SMD: standardised mean difference
Explanations

a. Most trials with some concems

b. 12 =0%

. check detailed assessment

d. Cl crosses -MCID but not null effect

Figure 11e: GRADE evidence profile for CGM/ intermittently scanned glucose monitoring compared to

capillary glucose monitoring in T1D

Devices compared to usual care for T2D

Six studies were found that compared devices to usual care in adults with T2D [22, 168-172]. Meta-
analysis of three of these studies showed a significant effect (-0.35 (95% Cl: -0.98 to 0.28)) for the use of
CGM compared to capillary glucose monitoring for reducing DD in T2D (figure 12a) [22, 168, 172]. The

respective GRADE evidence profile is shown in figure 12e. Narrative analysis of the other studies on CGM
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or intermittently scanned glucose monitoring that could not be included in the meta-analysis all showed

a similar effect as the meta-analysis in the reduction of DD [169-171].

Author, year Study Duration = N(I/C) SMD 95% CI Weight
DDS
Beck, 2017 6 months 150 (77/73) 0.00 [-0.32; 0.32] 32.9%

Haak 2017 6 months 201 (139/62)
Summary estimate
Haterogenaity: I° =54 7%, p <0.0001

-1.00 [-1.31;-068] 33.0%
-0.50 [-1.47; 0.48] 65.9%

PAID :

Furler, 2020 2months 260 (129/131) —— 006 [-030; 0.18] 34.1%
Summary estimate ' 035 [-0.98; 0.28] 100.0%
Haterogensity: I = 92.3%, p <0,0001 oAk oa

-1 05 0 05 1

Figure 12a: Standardized mean difference for CGM compared to capillary glucose monitoring in T2D

Author, year Study Duration  N(@I/C) SMD 95% CT Weight
Low

Beck, 2017 6 months 150 (77/73) 0.00 [-0.32; 0.32] 32.9%
Furler, 2020 12 months 260 (129/131) -0.06 [-0.30; 0.18] 34.1%

Summary estimate
Haterozenaity: I" = 0%, p =0.7768

-0.04 [-0.23; 0.16] 67.0%

NR
Haak 2017 6 months 201 (139/62)

-1.00 [-1.31;-0.68] 33.0%

Summary estimate
Heterogenetty: I” = 92.3%, p <0.0001
Test for subgroup differances: ¥, = 25.85, &f = 1 (p < 0.0001)

-0.35 [-0.98; 0.28] 100.0%

Figure 12b: Standardized mean difference subgroup analysis for CGM compared to capillary glucose

monitoring in T2D stratified by baseline distress level

Author, year Study Duration N(@TC) SMD 95% CI Weight
high 5

Beck, 2017 6 months 150 (77/73) . 0.00 [-0.32; 0.32] 329%
SOme Concerns

Hazk 2017 6 months 201 (139/62) —— -1.00 [-1.31;-068] 33.0%
Furler, 2020 12 months 260 (129/131) e -0.06 [-0.30; 0.18] 34.1%
Summary estimate ﬂx' 052 [-1.44; 0.40] 67.1%
Haterozensity: I° = 95.3%. p < 0.0001 :

Summary estimate ? -0.35 [-0.98; 0.28] 100.0%
Heterogeneity: I = 92 3% p <0.0001 J ! ! !

Tast for subgroup differences: 17 = 1,10, 8= 1 (p = 0.2936) 2 DS O 6% 1}

Figure 12c: Standardized mean difference subgroup analysis for CGM compared to capillary glucose

monitoring in T2D stratified by risk of bias assessment
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Author, year Study Duration =~ N(I/C) SMD 95% CI Weight

duration_group = <6.0 months

Beck, 2017 6 months 150 (77/73) 0.00 [-0.32; 0.32] 32.9%
Haak 2017 6 months 201 (139/62) -1.00 [-1.31;-0.68] 33.0%
Summary estimate -0.50 [-1.47; 0.48] 65.9%

Haterozensity: I” = 94 7%, p < 0.0001

duration_group = >6.0 months :
Furler. 2020 12months 260 (129/131) o 0.06 [-0.30; 0.18] 34.1%

Summary estimate l-—-?‘*;:%- — 035 [0.98; 028] 100.0%

Heterogeneity: I = 92.3% p <0.0001
Tast for subgroup differences: 1° =0.74, éf = 1 (p = 0.3910) 2 035 0 05 1

Figure 12d: Standardized mean difference subgroup analysis for devices compared to usual care in T2D

stratified by study duration

Certainty assessment Ne of patients “
Self-
inuous itoril i Certai Import
Ne of Study | Risk of ) . > Other Continu monitoring | Relative Absolute ainty mportance
. ; ; Inconsistency | Indirectness | Imprecision . . of blood
studies | design bias considerations . (95% CI)
Monitoring | glucose
(SMBG)

SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)
3 randomised | serious® | very serious® | notserious® |  serious® none 345 266 - SMD0.35| OO0 | IMPORTANT
trials SD lower | Very lowsess
(0.98
lower to
028
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. 1 high, 2 some concems
b.12=92.3%

¢. check detailed assessment

d. Cl crosses MCID and null effect

Figure 12e: GRADE evidence profile for CGM compared to capillary glucose monitoring in T2D

Peer Support Interventions compared to usual care for type 1 diabetes

Two studies were found that compared peer support (without psychological component) to usual care in
adults with T1D [173]. Narrative analysis showed no difference in the reduction of DD when reciprocal
peer support was compared to nurse care management or when peer leader-led diabetes self-

management support was compared to traditional self-management support [173, 174].
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Peer Support interventions compared to educational interventions for type 2 diabetes

Six studies were found that compared peer support interventions (without psychological component) to
educational interventions (without psychological component) in adults with T2D [173, 175-179]. Meta-
analysis of three of these studies (figure 13a), showed a non-significant effect (0.10, 95% Cl: -0.28 to
0.08) in favor of educational interventions in the reduction of DD [173, 176, 177]. The respective GRADE
evidence profile for the comparison of peer support interventions compared to educational
interventions is shown in figure 13e. Subgroup analyses revealed no significant subgroup effects by
baseline DD, study duration, intervention delivery format or risk of bias score (p>0.05). Narrative analysis
of the studies that could not be included in the meta-analysis, showed similar effects in the reduction of

DD [175, 178, 179].

Author, year Study Duration  N({I/C) SMD 95% CI Weight
DDS g
Hesler, 2010 6 months 231(117/1149) F" = 0.11 [-0.15;037) 48.6%
Gagliardino, 2013 12 months 198(93/103) /T 0.11 [-0.17;0.38]) 41.5%
Summary esﬁmnte <¢—=’ 0.11 [-0.08; 0.30] 90.1%
Haterozenaity: I~ = 0%, p =0.5768 :
PAID :
Ing, 2016 3 months 47Q25122) e 001 [-0.56;0.59] 99%
Summary estimate L> 0.10 [-0.08; 0.28] 100.0%

Heterogensity: [° = 0.0%, p = 0.9538

Figure 13a: Standardized mean difference for peer support compared to educational interventions for T2D

Author, year Study Duration  N(I/C) SAMD 95% CI Weight
NR :

Heisler, 2010 6 months 231(117/114) . 0.11 [-0.15;0.37) 48.6%
Low

Ing 2016 3 months 47Q2522) — 001 [-0.56:0.59] 99%
Gagliardino, 2013 12 months 198(93/103) ;‘; 0.11 [-0.17;0.38] 4135%
Summary estiu_late 0.09 [-0.16; 0.34] 51.4%
Haterogenatty: I = 0%, p =0.7752 -

Summary estimate - 0.10 [-0.08; 0.28] 100.0%
Haterogenaity: I° = 0.0%, p = 0.9538 T T .

Tast for subgroup differences: 7 = 0.02, df = 1 (p = 0.8997) 04 02 0 02 04

Figure 13b: Standardized mean difference for peer support compared to educational interventions for

T2D stratified by baseline distress level

© EASD 2026, Guideline Report: Diabetes Distress 86



Author, yvear Study Duration  N(I/C) SAMD 95% CI Weight

Some concerns :

Heisler, 2010 6 months 231(117/114) . 0.11 [-0.15;0.37] 48.6%
Ing, 2016 3 months 472522 - 0.01 [-0.56;0.59] 99%
Summary estimate =S 0.09 [-0.14;0.33] 58.5%
Haterozensity: I° = 0%. p = 0.7626 :

High : s ,
Gagliardino, 2013 2 months 198(93/'105) — T 0.11 [-0.17;0.38] 415%
Summary estimate — 0.10 [-0.08; 0.28] 100.0%
Heterogeneity: I* = 0.0%, p = 0.9538 oy BB %

Test for subgroup differences: 7, = 0.00, éf = 1 (p = 0.9542) 04 02 0 02 04

Figure 13c: Standardized mean difference for peer support compared to educational interventions for

T2D stratified by risk of bias assessment

Author, year Study Duration ~ N(I/C) SMD 95% CI Weight
duration_group = <6.0 months :

Heisler, 2010 6months  231(117/114) o 0.11 [-0.15;037] 48.6%
Ing 2016 3 months 472522) - 0.01 [-0.56;0.59] 99%
Summary estimate '-"4‘::7-’" 0.09 [-0.14; 0.33] 358.5%

Haterozensity: I = 0%, p = 0.7626

duration_group = >6.0 months :
Gagliardino, 2013 12 months 198(93/105) — = 0.11 [-0.17;0.38] 41.5%

Summary estimate '“2 0.10 [-0.08; 0.28] 100.0%
Heterogeneity: I = 0.0%, p = 0.9538 T
Test for subgroup differences: 1| = 0.00, éf = 1 (p = 0.9542) 04 02 0 02 04

Figure 13d: Standardized mean difference for peer support compared to educational interventions for

T2D stratified by study duration
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[T — Ne of patients “
i Certai Importal
Neof | Study Risk | - S : o educational | peer support R?;:;I:B Absolute inty | Importance
studies | design | of bias nconsistency | Inclirectness | IMPrecision ( o - wsiderations | interventions | interventions an (95% CI)

SMD DDS-PAID (follow-up: range 3 months to 12 months; assessed with: DDS-PAID)
3 randomised | serious®| not serious? Seriouse not serious® none 241 235 - SMD 0.1 | @O | IMPORTANT
trials SDlower | Lowsess
{028
lower to
008
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. 1 high, 2 some concems
b. 12 = 0%
. check details

d. Cl crosses null but not MCID, meaning neither benefit nor harm

Figure 13e: GRADE evidence profile for educational interventions compared to peer support

interventions for T2D

Peer Support Interventions compared usual care for type 2 diabetes

Seven studies were found comparing peer support interventions (without psychological component) to
usual care in adults with T2D [28, 174, 179-183]. Meta-analysis of four of these studies, including 5
comparisons (figure 14a), showed a non-significant effect (-0.03, 95% Cl: -0.19 t0 0.13) on DD in T2D
(figure 4e) [28, 180, 181, 183]. The respective GRADE evidence profile is shown in figure 14f. Subgroup
analyses revealed no significant subgroup effects by baseline DD, intervention delivery format, study
duration or risk of bias score (P>0.05). Narrative analysis of the studies that could not be included in the

meta-analysis showed similar effects as the meta-analysis in the reduction of DD [174, 179, 182]
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Author, year

DDS

Kunik, 2023 6 months
Ju, 2018 2 months
Summary estimate

Hetzrozznsity: I = 23.7%, p = 0.2522
PAID

Van der Wulp, 2012 6 months
Dale PS vs control, 2009 6 months
Dale DN vs control, 2009 6 months

Summary estimate
Heterogenaity: I” = 0%, p = 04476

Summary estimate
Haterogeneity: I =0.0%, p = 0.4706

Study Duration

N@C)

206 (101/105)
305 (142/163)

129 (59/60)
114 (75/39)
71 (33/38)

e
| I | |

06 0402 0

02 04 06

Figure 14a: Standardized mean for peer support compared to usual care for T2D

Author, year Study Duration
Low

Van der Wulp, 2012 6 months
Dale PS vs control, 2009 6 months
Dale DN vs control, 2009 6 months

Ju, 2018 2 months

Summary estimate
Haterogeneity: I* = 13.9%, p = 0.3227

High

Kunik, 2023 6 months
Summary estimate

Haterogensity: I° = 0.0%, p = 0.4706

NIC)

129 (59/60)

114 (75/39)

71 (33/38)
305 (142/163)

206 (101/105)

Test for suberoup differences: 3. = 0.06, &f = 1 (p = 0.8096)

_— g

06 0402 0

02 04 06

SMD 95% CI Weight

0.00 [-0.27;0.27
-0.28 [-0.67;0.11]
-0.10 [-0.37; 0.16]

34.4%
16.9%
51.3%

] 19.8%
23] 17.1%
0 20 [-0 27 0 671 11.7%
0.04 [-0.19;0.27] 48.7%

-0.03 [-0.19; 0.13] 100.0%

SMD 95% CI Weight
0.11 [-025;047] 19.8%
-0.16 [-055;023] 17.1%
020 [-027;0.67] 11.7%
028 [-0.67:0.11] 16.9%
-0.04 [-0.25;0.17] 65.6%
0.00 [-027;:027] 344%

-0.03 [-0.19; 0.13] 100.0%

Figure 14b: Standardized mean difference subgroup analysis for peer support compared to usual care for

T2D stratified by baseline distress level
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Author, year Study Duration N@/C) SAMD 95% CI Weight

high :

Kunik, 2023 6 months 206 (101/105) — 0.00 [-027,027] 344%
Dale PS vs control, 2009 6 months 114 (75/39) — -0.16 [-0.55;023] 17.1%
Dale DN vs control, 2002 6 months 71 (33/38) + 020 [-027;067] 11.7%
Ju, 2018 2months 305 (142/163) — -028 [-067;0.11] 169%
Summary estimate = -0.06 [-0.24; 0.12] 80.2%

Hetarozensity: I” = 0%, p = 0.4222

some concerns :
Van der Wulp, 2012 6 months 129 (59/60) — 0.11 [-025;047] 198%

Summary estimate e -0.03 [-0.19; 0.13] 100.0%
Heterogeneity: I” = 0.0%, p = 0.4706 IEENE R
Test for subzroup differences: 7, = 0.74, éf=1 (p = 0.3896) 06 0402 0 02 04 06

Figure 14c: Standardized mean difference subgroup analysis for peer support compared to usual care for

T2D stratified by risk of bias assessment

Author, year Study Duration NI/C) SMD 95% CI Weight
Group ;

Ju, 2018 12 months 3035 (142/163) . 028 [[067;0.11] 169%
Individual :

Van der Wulp, 2012 6 months 129 (59/60) — & 0.11 [-025;047] 198%
Kunik, 2023 6 months 206 (101/103) — 0.00 [-027;027] 344%
Dale PS vz control, 2009 6 months 114 (75/39) —"'—‘— -0.16 [-0.55:023] 17.1%
Dale DN vs control, 2009 6 months 71(33/38) H t 020 [-027;067] 11.7%
Summary estimate B 0.02 [-0.15;0.20] 83.1%
Haterogensity: I° = 0%, p = 0.6477 :

Summary estimate "“—':F-"" -0.03 [-0.19; 0.13] 100.0%
Haterogeneity: I°=0.0%, p = 0.4706 ! ] ! : ! J :

Test for svberoup differences: 7, = 1.50, =1 (p = 0.1684) 06 04 02 0 02 04 06

Figure 14d: Standardized mean difference subgroup analysis for peer support compared to usual care for

T2D stratified by delivery format
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Author, year Study Duration NI/C) SMD 95% CI Weight

duration_group ==6.0 months :
Ju, 2018 12 months 303 (142/163) ——— -0.28 [-0.67:0.11] 16.9%

duration_group = <6,0 months

Van der Wulp, 2012 6 months 129 (39/60) — & 0.11 [-025;047] 198%
Kunik, 2023 6 months 206 (101/105) — 0.00 [-027;027] 344%
Dale PS vs control, 2009 6 months 114 (75/39) —“—‘— -0.16 [-0.55;023] 17.1%
Dale DN vs control, 2009 6 months 71(33/39) H 020 [-027;067] 11.7%
Summary estimate {} 0.02 [-0.15;0.20] 83.1%
Hsterogensity: I° = 0%, p = 0.6477 :

Summary estimate == -0.03 [-0.19; 0.13] 100.0%
Heterogensity: I° = 0.0%, p = 0.4706 NN

Test for subzroup differences: ¥, = 1.0, éf=1 (p = 0.1684) 06 04 02 0 02 04 06

Figure 14e: Standardized mean difference subgroup analysis for peer support compared to usual care for

T2D stratified by study duration

Certainty assessment Ne of patlenis Effect

Certainty | Importance
Ne of Study Risk of e Other supporl Relatlve Absolute
studies | design bias considerations | interventions (95% CI) | (95% CI)

SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)

4 |randomised| very not serioust | not seriousc | not seriousd none 410 405 - SMD0.03| @O | IMPORTANT
frials | serious? SD lower | Lowabed
(0.19
lower to
013
higher)

Cl: configence interval: SMD: standardised mean difference
Explanations

a.most trials at high rob
b. 12 =0.0%
¢. check details

d. Cl crosses null but not MCID, meaning neither benefit nor harm

Figure 14f: GRADE evidence profile for peer support compared to usual care for T2D

Educational interventions compared to other interventions for type 2 diabetes

Four studies were found that compared educational interventions (without psychological component) to
other miscellaneous interventions in adults with T2D [184-187]. Meta-analysis of these studies was not
possible. Narrative analysis showed a small positive effect in favor of educational interventions (without

psychological component) for the reduction of DD [184-187].
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Educational interventions compared to usual care for type 2 diabetes

Six studies were found on education interventions (without psychological component) versus usual care
in adults with T2D [188-193]. Meta-analysis of three of these studies (figure 15a) showed a significant
effect (-0.34 (95% Cl: -0.56 to —0.11) on DD in T2D [188, 191, 193]. The respective GRADE evidence
profile is shown in figure 15c. Subgroup analyses revealed no significant subgroup effects risk of bias
score (P>0.05). Narrative analysis of the studies that could not be included in the meta-analysis, showed

similar effects in the reduction of DD as the meta-analysis [189, 190, 192].

Author, year Study Duration N({I/C) SMD 95% CT Weight
DDS :
Clark, 2020 6 months 109 (50/59) —tT 022 [-0.60, 0.15] 35.4%
PAID :
Zheng, 2019 3 months 60 (3030) —— 061 [-1.12;-0.09] 188%
Sturt, 2008 6 months 148 (58/90) - -031 [-0.64; 0.02] 458%
Summary estin_nte = -0.40 [-0.68; -0.12] 64.6%
Haterogeneity: I" = 0%, p = 0.3521 :
Summary estimate : "l=-':> { ] -0.34 [-0.56; -0.11] 100.0%

Haterogenaity: I° = 0.0%, p = 0.4977

Figure 15a: Standardized mean for educational interventions compared to usual care for T2D

Author, vear Study Duration N(I/C) SMD 95% CI Weight
Some concerns 5

Clark, 2020 6 months 109 (50/59) —iT 022 [-0.60; 0.15] 354%
Sturt, 2008 6 months 148 (58/90) = 031 [-0.64; 0.02] 458%
Summary estimate ‘CCD' .27 [-0.52; -0.02] 81.2%
Heterogeneity: I' = 0%, p = 0.7272 :

high :

Zheng. 2019 3 months 60 (30/30) — 061 [-1.12;-009] 188%
Summary estimate <l 0.34 [0.56; -0.11] 100.0%
Heterogenaity: I° = 0.0%, p = 0.4977 ' ! J !

Test for subgroup differences: 7, = 1.27, df= 1 (p = 0.2591) -1 0.5 0 035 1

Figure 15b: Standardized mean difference subgroup analysis for educational interventions (non-

psychological) compared to usual care for T2D stratified by risk of bias assessment
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Certainty assessment Ne of pdlents
Neof |~ Study Inconsistency | Indirectness | Imprecision Other educatl Rel Absolute s (L
studies | design b|as il P considerations | interventions | care | (9% CI ) | (95% ClI)

SMD DDS-PAID (follow-up: range 3 months to 6 months; assessed with: DDS-PAID)

3 randomised| serious® | not serious® | notserioust | serious® none 138 179 - SMD 0.34| & OO | IMPORTANT
trials SD lower|  Lowssst
(0.56
lower to

0.1
lower)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. 1 high, 2 some concems
b. 12 = 0%
. check details

d. Cl crosses MCID and does not cross null effect

Figure 15c: GRADE evidence profile for educational interventions compared to usual care for T2D

Discussion

In this review, we systematically identified, summarized and critically appraised all available evidence
from RCTs assessing the efficacy of different types of interventions for reducing DD among adults with
T1D or T2D. This resulted in the inclusion of nearly 250 studies, reporting on psychological therapeutic
interventions, psychoeducational interventions as well as miscellaneous interventions in adults with T1D
and T2D. Compared to usual care, psychological interventions reduced DD in adults with T1D and T2D.
Additionally, continuous glucose monitoring or intermittently scanned glucose monitoring reduced DD in
adults with T1D, while educational interventions reduced DD in adults with T2D. Other comparisons,
including those of psychological, psychoeducational, peer support, educational, and device-based
interventions against various active controls or usual care did not show statistically significant effects.
Results did not differ meaningfully across predefined subgroups. For all studies there was some concern
or high risk of bias and certainty of evidence assessed by GRADE methodology was moderate, low or
very low. No meta-analyses could be conducted for telehealth, health behaviours and the assorted mix

interventions, due to heterogeneity or an insufficient number of studies.
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Our results are in line with earlier performed systematic reviews. For instance, the large Cochrane
review, specifically focused on psychological interventions for DD in adults with T2D, found a small but
significant effect on DD in favor of psychological interventions, when compared to usual care [13]. Also
the reviews by Zu et al. and Schmidt et al. on psychological interventions in adults with T2D with
elevated DD showed positive effects on DD as well as Mathiesen et al. on cognition-focused and
emotion-focused interventions in vulnerable adults with T2D [14, 17, 19]. Furthermore, several reviews
found motivational interviewing to have a beneficial effect on DD [14, 15, 18]. In contrast to previous
reviews, we did not find a significant effect of psychoeducational interventions on DD, while Sturt et al.
and Perrin et al. found a small reduction in DD [16, 18]. Despite some overlap, our search was broader
and more recent, possibly diluting the effect due to additional studies included, causing heterogeneity.
This heterogeneity also made it difficult to determine which specific elements contribute to intervention
effectiveness between categories. Even within the same category, e.g. psychological interventions, there
was considerable diversity; interventions varied in focus (e.g. targeting DD versus depression, anxiety, or
eating behaviors), duration (ranging from brief sessions to multi-year programs), delivery format (e.g. in-
person vs telehealth, individual vs group-based), and provider type (e.g. physician, psychologist, or

multidisciplinary teams).

With regard to subgroup differences, we observed no meaningful differences across predefined
subgroups, Subgroup analyses showed no significant subgroup effects in nearly all predefined
comparisons (i.e. p for subgroup interaction > 0.05). Some but not all previous reviews had similar
findings; for example, Sturt et al. did not find strong differences between formats or individual
versus group interventions while Yakubu et al. only found small differences due to baseline DD or
study duration [18, 20]. By contrast, Zu et al. suggested that interventions delivered in groups using
a technology component enhanced DD reduction [19], and Mathiesen et al. showing the largest
reductions after individual interventions [14]. These differences may be caused by differences in
(sub)categorization, which hinders comparability. Also, the broad scope of our study resulted in
inclusion of many studies with low baseline levels of DD, which made it difficult to detect a meaningful

reduction in DD.

Finally, for all studies included in our review, there was a risk of bias and the evidence certainty was low.
The risk of bias was downgraded for all studies, due to the use of PROMs as an outcome measure, as this
always led to “some concern for risk of bias” based on the standard applications of the ROB2

assessment. Another problem with the PROMs is that we included studies using both DDS and PAID,
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which are two distinct PROMs that have not been calibrated against each other, making direct
comparison of their scores problematic. For this reason, we used SMDs to allow for pooled analysis
across studies using different instruments and performed subgroup analyses based on PROM.
Additionally, the two PROMSs may differ in specificity and psychometric behavior; for example, they may
plateau at different levels or capture overlapping, but not identical aspects of the construct of DD.
Therefore, future studies should include either both PROMS or calibration needs to be done. Finally, the
strength of evidence of the studies using GRADE is rated as limited due to the small number of studies in
certain intervention categories. For example, within psychological interventions, only one study
compared a psychological intervention to a psychoeducational intervention in people with T1D. As a

result, more research is needed before firm conclusions can be made in these areas.

Strengths and limitations

Our systematic review and meta-analysis provides an extensive overview on the topic of DD. We took
great effort to provide a high quality review, by using validated tools, such as GRADE for certainty
assessment as well as categorization of interventions verified by clinical experts. Our review is the
most comprehensive paper to date and evaluates different types of interventions for both types of
diabetes, where earlier systematic reviews were more limited to one population or incomplete by
restricting to certain categories. However, there were also some limitations. First, in contrast to our
original plans, we could only use post-intervention (endpoint) values in our meta-analyses, as many
studies did not report baseline values or changes from baseline for DD. We were also unable to
extract HbA1c data from studies in which DD was the primary outcome, due to variability in

reporting (with some not measuring HbA1c or reporting it inadequately).

Second, despite considerable effort by the research team, including contacting study authors at
least twice, only a subset responded. As a result, a substantial amount of data remains missing.
Many studies did not report absolute numbers, or reported only means or medians without
accompanying measures of variability. This issue was particularly pronounced in the
"miscellaneous interventions" category, where DD was often not the primary outcome. For these
studies, DD was often reported only in supplementary materials and not in the abstract or the main
text of the articles. As such, although we have also conducted manual reference screening, we
cannot rule out the possibility that additional relevant studies may have been missed, particularly

for interventions that do not primarily target DD (e.g., devices). This challenge is illustrated in the
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review by Olsen 2024 [194] on PROMS in diabetes technology which helped us to identify trials with
devices reporting on DD. Notably, we also identified studies that were not captured in their review,
for example the Boscari et al. [154], highlighting the difficulty of identifying studies when key
outcomes like DD are not mentioned in the main text, even by strenuous reference list checking and

appropriate search strategy.

Third, we included all types of RCT designs, including crossover and cluster trials. Each design has its own
strengths and limitations, which may have influenced the results. However, the vast majority of the
included RCTs used a parallel design, which likely minimized the overall impact of design heterogeneity
on the findings. Moreover, cluster RCTs reporting an intraclass correlation (ICC) were adjusted for
clustering using the design effect [26, 136, 143, 180]. For cluster RCTs without an reported ICC, we
assumed that the ICC was small and therefore unlikely to significantly influence the estimated effect sizes
[105, 114, 172]. No adjustment was applied to cross-over trials because only endpoint data combined
across periods were reported, precluding a paired analysis. Since only a small number of cross-over trials
were included, their potential impact on the overall results is likely limited [150, 160, 195]. Also, we
noted that a considerable number of included studies were pilot or feasibility studies, primarily designed
to test the implementation or feasibility of interventions rather than to evaluate effectiveness. These
studies generally had small sample sizes. However, since meta-analytic methods can account for small

studies through appropriate weighting, we do not expect this to have significantly impacted the results.

Fourth, as outlined in the PROSPERO protocol, we predefined a categorization of intervention types.
Nevertheless, in some cases, insufficient detail was provided about the underlying psychological theory
or intervention content. Due to the heterogeneous nature of interventions, some studies could have
been assigned to more than one category. In particular, peer support interventions could fit within either
the psychoeducational or the miscellaneous category, in which case the classification decisions were
guided by the presence of an explicit underlying psychological theory. To facilitate meta-analysis, we
aimed to limit subcategorization and combine studies where methodologically reasonable. However, in
some cases the heterogeneity was too great to allow meaningful pooling. Nevertheless, We believe the
categories we used best reflect the current landscape and types of interventions in the field and re-

categorization would have limited effect on the results.

Finally, the literature search used the term "distress" as part of the strategy. However, the term was not

widely adopted to describe the constructs measured by instruments like the PAID until the publication of
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the DDS17 around 2007. As a result, relying on "distress" as a search term may have led to the omission
of some earlier studies. That said, we believe the risk of missing relevant studies is attenuated, as the
search strategy also included a range of related terms (e.g., psychological stress, burnout) and specific
scale names and acronyms (e.g., PAID, PAID-20, T1-DDS, T2-DDS). Moreover, at that time there were no
validated PROM s yet, so these studies could not have been included in this paper. This approach is

consistent with previous high-quality systematic reviews on DD, including a Cochrane review.

Overall, this review provides an up-to-date evidence-based evidence synthesis that reflects current
practices and innovations in the management of DD and it will serve as the basis for the evidence-based
clinical guideline from the EASD, to enable healthcare professionals to optimize their support of people
living with diabetes [12]. Given the high prevalence of DD and its negative emotional impact, we in
congruence with the ADA and NICE guidelines believe it is important to implement frequent screening
on DD in people with diabetes using validated tools. Our review findings also support the use of
psychological interventions, such as cognitive behavioral therapy or mindfulness as first-line treatment
for adults with T1D and T2D reporting DD. Clinicians are encouraged to integrate these interventions in
their routine diabetes care or through referral to mental health professionals. Moreover, clinicians are
encouraged to make CGM easily available for people with T1D as our findings suggest a beneficial effect
on DD reduction. Among adults with T2D, diabetes education programs have shown to reduce DD levels.
These programs likely benefit people with diabetes by improving self-efficacy and disease understanding.
Therefore, clinicians are encouraged to provide diabetes education tailored to the needs of the patients.
Other intervention types showed inconsistent or limited effects on DD. Therefore, a firm clinical
recommendation cannot be made for these categories at this time and more research is needed.
However, our results should be interpreted with caution because of the high heterogeneity between
studies. Therefore, we encourage clinicians to take the evidence of this review into account, but beware
of the specific needs of the person with diabetes and to refer to mental health professionals or tailor

interventions accordingly.

To conclude, this systematic review and meta-analysis shows that psychological interventions
consistently reduced DD among adults with T1D and T2D, while devices did in adults with T1D and
education in adults with T2D. Most other interventions showed little or no clear effect and several

categories could not be analysed due to heterogeneity or limited data.
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Differences between protocol and review

In the section we discuss the deviations from the protocol, as the protocol is presented on Prospero and

as it has been submitted to the journal Trials (currently under review).

1) We were unable to conduct an analysis on DD as a binary outcome, as hardly any studies report
binary outcomes (e.g. high versus low DD) and those that did also reported on DD as a

continuous outcome, resulting in a decision of the evidence synthesis team to include the latter.
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2)

3)

No additional outcomes were extracted (depression, anxiety, general health status, treatment
satisfaction and diabetes self-management). Together with the Guideline Development Panel,
we decided to only extract DD and only to extracted HbAlc in those papers where DDwas the
main outcome, due to time and personnel restrictions. However, as too little of these studies
reported on HbAlc, this left us unable to do meta-analyses for HbA1lc.

After data-extraction, we were able to only meta-analyze post-intervention (endpoint) values, as
too many studies did not report on baseline values of DD or reported change from baseline for
DD. As the Cochrane handbook advices that 'post-intervention value and change scores should
not in principle be combined using standard meta-analysis approaches when the effect measure
is an SMD (Cochrane handbook).

We conducted an additional subgroup analysis, namely based on baseline score DD (low vs high).
This was done after the data extraction had been completed, because the Guideline
Development Panel considered that the large heterogeneity across studies may have been due
to many studies including participants with low level of baseline DD, which in turn might
influence the effect size in reduction of diabetes distress (i.e. participants with low baseline
levels of distress being less likely to improve compared to those with higher baseline levels of

distress).
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Appendix S1 Search strategy

Diabetes Distress, search Histories and details conducted on September 23, 2024

Results

Database Results Records removed
PubMed 3384

PsycInfo (Ebsco) 794

Cinahl (Ebsco) 1491

The Cochrane Library (Wiley) 2232

Total 7901

After deduplication DedupEndNote 6015 1886

After deduplication manually in Endnote 5893 122
PubMed History and Search Details September 23, 2024

Search Query PubMed

#1 "Diabetes Mellitus"[Mesh:NoExp] OR "Diabetes Mellitus, Type 1" OR "Diabetes

Mellitus, Type 2"[Mesh] OR diabet*[tiab] OR dm2[tiab] OR niddm[tiab] OR
"dm 2"[tiab] OR t2d[tiab] OR "dm type 2"[tiab] OR "dm type II"[tiab] OR
dm1[tiab] OR iddm([tiab] OR "dm 1"[tiab] OR t1d[tiab] OR "dm type 1"[tiab]

OR "dm type I"[tiab]

#2 ("Psychological Distress"[Mesh] OR "Stress, Psychological"[Mesh] OR
distress*[tiab] OR "problem area*"[tiab] OR "problems area*"[tiab] OR
"burnout"[tiab] OR "burn-out"[tiab] OR burned-out[tiab] OR "DDS-2"[tiab] OR
"DDS-17"[tiab] OR "T1-DDS"[tiab] OR "T2-DDS"[tiab] OR "PAID"[tiab] OR
"PAID-1"[tiab] OR "PAID-5"[tiab] OR "PAID-11"[tiab] OR "PAID-20"[tiab] OR
"CDSS"[tiab] OR "QSD"[tiab] OR "Questionnaire on Stress in Diabet*") NOT
("oxidative distress"[tiab] OR "oxidative stress"[tiab] OR "respiratory
distress"[tiab] OR "respiratory stress"[tiab])

#3 ("randomized controlled trial"[pt] OR "controlled clinical trial"[pt] OR "Clinical
Trial" [pt] OR "clinical trials as topic"[mesh:noexp] OR "Controlled Clinical Trials
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883,347

352,234

6,058,038
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Search Query PubMed

#4

as Topic"[Mesh] OR "Meta-Analysis" [pt] OR "Meta-Analysis as Topic"[Mesh]
OR "Review"[pt] OR "Review Literature as Topic"[Mesh] OR trial[tiab] OR
rct[tiab] OR random*[tiab] OR placebo[tiab] OR meta-analys*[tiab] OR
metaanalys*[tiab] OR review[tiab] OR "literature study"[tiab]) NOT
(animals[mh] NOT humans [mh])

#1 AND #2 AND #3

APA Psyclnfo History and Search Details September 23, 2024

Search APA Psycinfo (Ebsco) Query

S1

S2

S3

DE ("Diabetes" OR "Diabetes Mellitus" OR "Type 1 Diabetes" OR "Type 2
Diabetes") OR Tl (diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm type
2" OR "dm type II" OR dm1 OR iddm OR "dm 1" OR t1d OR "dm type 1" OR
"dm type I") OR AB (diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm
type 2" OR "dm type 11" OR dm1 OR iddm OR "dm 1" OR t1d OR "dm type 1"
OR "dm type I") OR KW (diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm
type 2" OR "dm type II" OR dm1 OR iddm OR "dm 1" OR t1d OR "dm type 1"
OR "dm type I")

(DE ("Distress" OR "Burnout") OR Tl (distress* OR "problem* area*" OR
"burnout" OR "burn-out" OR "burned out" OR "DDS-2" OR "DDS-17" OR "T1-
DDS" OR "T2-DDS" OR "PAID" OR "PAID-1" OR "PAID-5" OR "PAID-11" OR
"PAID-20" OR "CDSS" OR "QSD" OR "Questionnaire on Stress in Diabet*") OR
AB ((distress* OR "problem* area*" OR "burnout" OR "burn-out" OR "burned
out" OR "DDS-2" OR "DDS-17" OR "T1-DDS" OR "T2-DDS" OR "PAID" OR "PAID-
1" OR "PAID-5" OR "PAID-11" OR "PAID-20" OR "CDSS" OR "QSD" OR
"Questionnaire on Stress in Diabet*") OR KW (distress* OR "problem* area*"
OR "burnout" OR "burn-out" OR "burned out" OR "DDS-2" OR "DDS-17" OR
"T1-DDS" OR "T2-DDS" OR "PAID" OR "PAID-1" OR "PAID-5" OR "PAID-11" OR
"PAID-20" OR "CDSS" OR "QSD" OR "Questionnaire on Stress in Diabet*")) NOT
(TI ((oxidative OR respiratory) N1 (distress OR stress)) OR AB ((oxidative OR
respiratory) N1 (distress OR stress)) OR KW ((oxidative OR respiratory) N1
(distress OR stress)))

S2 NOT (TI ((oxidative OR respiratory) N1 (distress OR stress)) OR AB
((oxidative OR respiratory) N1 (distress OR stress)) OR KW ((oxidative OR
respiratory) N1 (distress OR stress)))
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3,384

Results

39,526

149,584

148,829
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Search APA Psycinfo (Ebsco) Query

sS4

S5

DE ("Meta Analysis") OR Tl (trial OR rct OR control* OR random* OR review OR
meta-analys* OR metaanalys*) OR AB (trial OR rct OR control* OR random*
OR meta-analys* OR metaanalys* OR review) OR KW (trial OR rct OR control*
OR random* OR meta-analys* OR metaanalys* OR review) OR ZC ("clinical
trial" OR "meta analysis" OR "metasynthesis" OR "literature review")

S1 AND S3 AND $4

CINAHL PLUS History and Search Details September 23, 2024

Search CINAHL Plus (Ebsco) Query

S1

S2

S3

S4

MH ("Diabetes Mellitus" OR "Diabetes Mellitus, Type 1" OR "Diabetes Mellitus,
Type 2") OR Tl (diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm type 2"
OR "dm type II" OR dm1 OR iddm OR "dm 1" OR t1d OR "dm type 1" OR "dm
type I") OR AB (diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm type 2"
OR "dm type II" OR dm1 OR iddm OR "dm 1" OR t1d OR "dm type 1" OR "dm

type I")

(MH ("Psychological Distress" OR "Symptom Distress") OR Tl (distress* OR
"problem* area*" OR "burnout" OR "burn-out" OR "burned out" OR "DDS-2"
OR "DDS-17" OR "T1-DDS" OR "T2-DDS" OR "PAID" OR "PAID-1" OR "PAID-5"
OR "PAID-11" OR "PAID-20" OR "CDSS" OR "QSD" OR "Questionnaire on Stress
in Diabet*") OR AB (distress* OR "problem* area*" OR "burnout" OR "burn-
out" OR "burned out" OR "DDS-2" OR "DDS-17" OR "T1-DDS" OR "T2-DDS" OR
"PAID" OR "PAID-1" OR "PAID-5" OR "PAID-11" OR "PAID-20" OR "CDSS" OR
"QSD" OR "Questionnaire on Stress in Diabet*")) NOT (Tl ((oxidative OR
respiratory) N1 (distress OR stress)) OR AB ((oxidative OR respiratory) N1
(distress OR stress)))

MH ("Clinical Trials+" OR "Randomized Controlled Trials" OR "Therapeutic
Trials" OR "Meta Analysis" OR "Meta Synthesis" OR "Literature Review+") OR
Tl (trial OR rct OR control* OR random* OR meta-analys* OR metaanalys* OR
review OR "literature study") OR AB (trial OR rct OR control* OR random* OR
meta-analys* OR metaanalys* OR review OR "literature study")

S1 AND S2 AND S3
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1,593,556

794

Results

281,764

97,969

1,838,828

1,491
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The Cochrane Library (Wiley) History and Search Details September 23, 2024

Search The Cochrane Library (Wiley) Query Results

#1 ((diabet* OR dm2 OR niddm OR "dm 2" OR t2d OR "dm type 2" OR "dm type II" 125,957
OR dm1 ORiddm OR "dm 1" OR t1d OR "dm type 1" OR "dm type I")) :ti,ab,kw
(Word variations have been searched)

#2 ((distress* OR problem* NEXT area* OR "burnout" OR "burn-out" OR "burned 38,424
out" OR "DDS-2" OR "DDS-17" OR "T1-DDS" OR "T2-DDS" OR "PAID" OR "PAID-1"
OR "PAID-5" OR "PAID-11" OR "PAID-20" OR "CDSS" OR "QSD" OR
"Questionnaire on Stress" NEAR/2 Diabet*)) :ti,ab,kw NOT (((oxidative OR

respiratory) NEXT (distress OR stress))):ti
(Word variations have been searched)

#3 (oxidative OR respiratory) NEXT (distress OR stress) :ti 6,316
(Word variations have been searched)

#1 AND (#2 NOT #3) 2,234
Results:

20 Cochrane Reviews
2212 Trials
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Appendix S2 Prospero protocol as downloaded on 30-6-2025

N I H R MNational Institute for
Health and Care Research
PROSPERO

International prospective register of systematic reviews

Interventions to reduce diabetes-related distress among adults with type 1 or type 2 diabetes: a

systematic review and meta-analysis

Femke Rutters , Petra Elders, Sharon Remmelzwaal, Marieke Blom, Miranda Langendam, Joline Beulens,

Lenka Groeneveld, Samantha Schipper, Martin Jensen

To enable PROSPERO to focus on COVID-19 submissions, this registration record has undergone basic
automated checks for eligibility and is published exactly as submitted. PROSPERO has never provided
peer review, and usual checking by the PROSPERO team does not endorse content. Therefore,
automatically published records should be treated as any other PROSPERO registration. Further detail is

provided here.
Citation

Femke Rutters , Petra Elders, Sharon Remmelzwaal, Marieke Blom, Miranda Langendam, Joline Beulens,
Lenka Groeneveld, Samantha Schipper, Martin Jensen. Interventions to reduce diabetes-related distress
among adults with type 1 or type 2 diabetes: a systematic review and meta-analysis. PROSPERO 2024
Available from https://www.crd.york.ac.uk/PROSPERO/view/CRD42024598512

REVIEW TITLE AND BASIC DETAILS

Review title

Interventions to reduce diabetes-related distress among adults with type 1 or type 2 diabetes: a

systematic review and meta-analysis

Original language title

English

© EASD 2026, Guideline Report: Diabetes Distress 104


https://www.crd.york.ac.uk/prospero/documents/PROSPEROLetterForAutoPublishJournalRejects.pdf
https://www.crd.york.ac.uk/PROSPERO/view/CRD42024598512

Review objectives

What is the efficacy of various types of interventions for reducing diabetes-related distress among adults

with type 1 or type 2 diabetes?

Keywords

Diabetes, Distress, interventions, type 1, type 2

SEARCHING AND SCREENING

Searches

MEDLINE (via PubMed), Cochrane Library, PsycINFO, CINAHL

Study design

Randomised controlled trials reporting the effect of an eligible intervention on diabetes-related distress
(either as a primary or secondary endpoint), irrespective of duration, type or modality of intervention, or

the type of randomisation (e.g. individual, cluster).

ELIGIBILITY CRITERIA

Condition or domain being studied

Diabetes distress refers to the emotional and psychological burden experienced by individuals living with
diabetes. It encompasses a wide range of negative feelings, including frustration, anxiety, guilt, and fear,
arising from (the challenges associated with) living with and managing diabetes. Unlike clinical
depression or anxiety disorders, diabetes distress is specific to diabetes, requiring an attribution to the
daily demands of, and concerns related to, diabetes. Factors contributing to diabetes distress can include
worries about acute and long-term complications, frustrations with managing blood glucose, the burden
of self-care, social interactions (including with health professionals, family, friends, and others), the
financial burden of diabetes and its management, feelings of isolation or overwhelm, stigma, and not

feeling sufficient perceived control over the condition.
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Population

Adults (>18 years) with type 1 or type 2 diabetes irrespective of duration of diabetes, glycemic levels,
comorbidities, or level of diabetes distress at baseline. Participants aged <18 years or with other types of

diabetes (e.g., gestational diabetes) will be excluded.
Intervention(s) or exposure(s)

¢ Psychological: These include cognition-focused, emotion-focused, or emotion-cognition therapeutic
interventions. Examples include but are not limited to cognitive behavioral therapy, motivational
interviewing, supportive counselling, psychotherapy, mindfulness, acceptance and commitment therapy.
¢ Diabetes self-management education or psycho-educational: These include a diabetes-related
educational component (e.g., carbohydrate counting, insulin dose adjustment) with or without a
psychological/behavioral component (e.g. cognitive reframing, goal setting, planning, problem solving) as
described in psychological interventions.

¢ Other types (miscellaneous): Interventions that cannot be categorized as psychological, educational or
psycho-educational. Examples include but are not limited to medications (e.g. insulins, antidiabetic
medications) and devices (for the administration of insulin or for glucose monitoring or both), as well as
peer support, or complex health service interventions (e.g., healthcare pathways, models of care).
Eligible interventions can be:

e generic or diabetes-specific

¢ delivered to individuals (one-to-one) or in groups

o delivered in-person, online, via digital applications (‘apps’), or in combination of various methods

¢ facilitated by specialist mental health professionals; specialist diabetes health professionals; general
health professionals; or expert peers (i.e. people with lived experience of diabetes who are trained to

deliver the intervention).
Comparator(s) or control(s)

e Usual care or waiting list
* An active comparator (i.e., another intervention known (or expected) to reduce diabetes-related

distress).
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OUTCOMES TO BE ANALYSED
Main outcomes

1. Diabetes-related distress, assessed using a validated measure. These may include (but are not limited
to) the Diabetes Distress Scale (DDS), the Problem Areas In Diabetes (PAID) scale and Questionnaire on
Stress in Diabetic Patients; or their subscales; or their derivatives (including short-form measures and
versions developed for specific populations, e.g. for adults with type 1 diabetes); or other measures

identified as being validated for the assessment of the construct described in Section 18.

Measures of effect

The outcome (diabetes-related distress) may be assessed as a:

e continuous outcome (i.e., calculated as between-arm difference at a given timepoint; or change from
baseline (i.e. follow-up minus baseline); or post-intervention score)

¢ binary outcome (i.e., number/proportion of participants with a score (pre- or post-intervention) above
or below a pre-specified threshold value deemed indicative of presence/absence of diabetes distress).
Effect sizes (mean differences between intervention and comparator in terms of change from baseline
value or post-intervention value) alongside 95% confidence intervals will be calculated for continuous
outcomes. In cases of different scales used for the assessment of the same outcome, standardized mean
differences (SMDs) will be used. For binary outcomes, risk ratios with 95% confidence intervals will be

generated.
Additional outcomes

Change from baseline or post-intervention value in the following outcomes (measured with validated
tools):

1. HbAlc

2. Depression or depressive symptoms

3. Anxiety or anxiety symptoms

4. Generic health status; generic and diabetes-specific quality of life

5. Satisfaction (e.g. with diabetes management or treatment)

6. Diabetes self-management or confidence / self-efficacy in managing diabetes.
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Measures of effect

Effect sizes (mean differences between intervention and comparator in terms of change from baseline
value or post-intervention value) alongside 95% confidence intervals will be calculated for continuous
outcomes. In cases of different scales used for the assessment of the same outcome, standardized mean

differences (SMDs) will be used.
DATA COLLECTION PROCESS
Data extraction (selection and coding)

After deduplication of search records retrieved, at least two EST members will independently review the
title and abstract of each record. Those screened negatively will be excluded at this stage. Those
screened positively and those for which eligibility is unclear (to one or both reviewers) will be assessed
for eligibility in full-text by two independent EST members. Reasons for exclusion during the full-text
screening will be recorded. Any discrepancies will be resolved through consensus or recourse to a third
reviewer.

Data extraction items (Appendix 2) will include:

o Study characteristics (e.g., [NCT] trial identifier, trial duration, duration of intervention, definition of
intervention and comparator, geographical location, number of participants with type 1 or type 2
diabetes)

* Participants’ baseline characteristics (e.g., demographics, duration of diabetes, diabetes therapy (i.e.
management regimen / medications), and other relevant clinical characteristics such as level of diabetes
distress/depression/anxiety (continuous or categorical))

¢ Qutcome-related data for each trial arm:

o Baseline and end-of-study mean, change from baseline value, 95% confidence interval / standard
deviation / standard error, and number of participants analyzed for continuous outcomes

o Number of participants with outcome and number analysed for binary outcomes

o Time-point of outcome assessment for all outcomes.
Risk of bias (quality) assessment

Risk of bias assessment will be completed at a study level and for each outcome using the Cochrane RoB
2 tool for RCTs. Two independent review team members will assess the risk of bias, and any

discrepancies will be resolved through discussion or consultation if necessary.
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PLANNED DATA SYNTHESIS
Strategy for data synthesis

Quantitative data synthesis will be conducted using random effects meta-analysis, if feasible and
appropriate. Heterogeneity between studies will be assessed using the |12 statistic. Separate analyses will
be conducted based on:

* Type of diabetes

» Type of intervention (i.e., psychological; structured diabetes education and psycho-educational
interventions; and other interventions)

* Type of comparator (i.e., usual care and waiting list; active comparators)

Certainty of Evidence Assessment (GRADE): The certainty of meta-analyses findings will be rated as high,
moderate, low, or very low, based on factors such as risk of bias, inconsistency, indirectness, and

publication bias.
Analysis of subgroups or subsets

Where possible, subgroup analyses will be considered based on intervention characteristics as described
in “Eligibility Criteria” section (e.g., one-to-one vs group-based; in-person vs online vs application) or
study and participants’ baseline characteristics (e.g., study duration, duration of diabetes, age, sex).

Sensitivity analyses will be considered by excluding studies at high risk of bias.
REVIEW AFFILIATION, FUNDING AND PEER REVIEW
Review team members

e Dr Femke Rutters, VUMC

e Professor Petra Elders, Amsterdam UMC

e Dr Sharon Remmelzwaal, Amsterdam UMC

e Dr Marieke Blom, Amsterdam UMC

e Dr Miranda Langendam, Amsterdam UMC

e Professor Joline Beulens, Amsterdam UMC

e Dr Lenka Groeneveld, Amsterdam UMC
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e  Miss Samantha Schipper, Amsterdam UMC

e Mr Martin Jensen, Aarhus University

Review affiliation

Amsterdam University Medical Center

Funding source

European Association for the Study of Diabetes (EASD)

Named contact

Femke Rutters. Department Epidemiology & Data ScienceLocation AMC | J1B-225 | Meibergdreef 9 |
1105 AZ AMSTERDAM

f.rutters@vumec.nl

TIMELINE OF THE REVIEW

Review timeline

Start date: 01 September 2024. End date: 31 March 2025

Date of first submission to PROSPERO

07 October 2024

Date of registration in PROSPERO

18 October 2024

CURRENT REVIEW STAGE

Publication of review results

The intention is to publish the review once completed. The review will be published in English
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Stage of the review at this submission

Review stage Started|Completed
Pilot work N4 v
Formal searching/study identification N4

Screening search results against inclusion criteria

Data extraction or receipt of IP

Risk of bias/quality assessment

Data synthesis

Review status
The review is currently planned or ongoing.
ADDITIONAL INFORMATION
Additional information
part of the EASD guideline development, plus previous reviews were too restrictive.
Collaborators
e Mr Walther Jensen, European Association for the Study of Diabetes

e Professor Norbert Hermanns, University of Bamberg and Research Institute of the Diabetes

Academy Mergentheim (FIDAM)
e Professor Richard Holt, University of Southampton
e Dr Karin Kanc, Jazindiabetes Private Diabetes Centre
e Dr Thomas Karagiannis, Aristotle University of Thessaloniki
e Miss Michelle Law, European Association for the Study of Diabetes

e Dr Andreia Mocan, Center for Diabetes, Nutrition and Metabolic Diseases, Emergency Clinical

County Hospital, Cluj-Napoca
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e Professor Jane Speight, The Australian Centre for Behavioural Research in Diabetes: Diabetes

Victoria and Deakin University

e Professor Jackie Sturt, King's College London

e Dr Francesco Zaccardi, University of Leicester

PROSPERO version history

e Version 1.1 published on 18 Oct 2024; Version 1.0 published on 18 Oct 2024

Review conflict of interest

None known

Country

Netherlands

Medical Subject Headings

Adult; Diabetes Mellitus, Type 1; Diabetes Mellitus, Type 2; Glycated Hemoglobin; Humans

Details of any existing review of the same topic by the same authors

NA

Disclaimer

The content of this record displays the information provided by the review team. PROSPERO does not

peer review registration records or endorse their content.

PROSPERO accepts and posts the information provided in good faith; responsibility for record content
rests with the review team. The owner of this record has affirmed that the information provided is
truthful and that they understand that deliberate provision of inaccurate information may be construed

as scientific misconduct.

PROSPERO does not accept any liability for the content provided in this record or for its use. Readers use

the information provided in this record at their own risk.

Any enquiries about the record should be referred to the named review contact
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Appendix S3 Reasons for exclusion of full text papers

Study Exclusion reason

Afshar 2022 Wrong Study Design

Aikens 1997 Wrong outcome

Alessi 2022 Duplicate

Allen 2017 Wrong outcome

Alloway 2001 Wrong outcome

An 2023 Review

Anderbro 2022 Only abstract/thesis/design
Arora 2013 Only abstract/thesis/design
Ayala 2022 Wrong study design
Azadbakht 2023 Wrong study design

Baca 2007 Only abstract/thesis/design
Baig 2020 Only abstract/thesis/design
Baig 2021 Only abstract/thesis/design
Baig 2021 Only abstract/thesis/design
Bajaj 2016 Only abstract/thesis/design
Banks 2023 Wrong study design

Barcena 2021

Only abstract/thesis/design

Barrett 1995

Wrong outcome

Bassi 2021

Review

Bastian 2020

Only abstract/thesis/design

Benhalima 2021

Only abstract/thesis/design

Benhalima 2025

Duplicate

Bergis 2019 Wrong population

Bilgin 2022 Review

Bisno 2019 Only abstract/thesis/design
Bisno 2023 Wrong population

Bogusch 2019 Review

Bowyer 2014 Only abstract/thesis/design
Browning 2016 Wrong outcome

Burner 2015 Only abstract/thesis/design

Bykowski 2017

Only abstract/thesis/design

Carreira 2014

Only abstract/thesis/design

Castensge-Seidenfaden 2018

Wrong population

Celik 2020 Review
Cheng 2017 Review
Cheng 2017 Only abstract/thesis/design
Chew 2017 Review
Chew 2017 Only abstract/thesis/design
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Chiu 2014 Only abstract/thesis/design
Cho 2021 Review
Cohen 2023 Only abstract/thesis/design
Cowart 2020 Review
Cox 2020 Only abstract/thesis/design

Cummings 2015

Only abstract/thesis/design

Cummings 2017

Wrong Intervention

Cummings 2017

Only abstract/thesis/design

Cummings 2018

Only abstract/thesis/design

Cummings 2019

Only abstract/thesis/design

Curtis 2022

Only abstract/thesis/design

Dafoulas 2014

Only abstract/thesis/design

Dafoulas 2014

Only abstract/thesis/design

DeGroot 2017

Only abstract/thesis/design

DeGroot 2018

Only abstract/thesis/design

Delgado 2018

Only abstract/thesis/design

Dennick 2013

Only abstract/thesis/design

DeVries 2014

Only abstract/thesis/design

Diribe 2024 Review
Efthymiadis 2022 Review
Ehrmann 2016 Wrong study design

Ehrmann 2018

Only abstract/thesis/design

Ehrmann 2018

Only abstract/thesis/design

Ehrmann 2023

Only abstract/thesis/design

Ehrmann 2023

Only abstract/thesis/design

Ehrmann 2024

Wrong population

Ewen 2023

Only abstract/thesis/design

Farzaneh 2023

Wrong study design

Fernandez-Rodrigo 2022

Only abstract/thesis/design

Fernandez-Rodriguez 2024

Review

Fisher 2012

Only abstract/thesis/design

Fisher 2015 Only abstract/thesis/design
Fisher 2018 Only abstract/thesis/design
Fisher 2019 Duplicate

Fisher 2020 Wrong outcome

Fortmann 2016

Only abstract/thesis/design

Franceschi 2023

Review

Freckmann 2018

Only abstract/thesis/design

Glasgow 2009 Wrong study design
Godoi 2023 Review
GongalvesdeBrito 2016 Wrong study design
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Gonzalez 2024

Wrong study design

Gray 2021 Wrong outcome
Groeneveld 2024 Wrong outcome
Gulde 2009 Review
Guo 2019 Review
Gutierrez 2019 Review
Hadjiconstantinou 2016 Review

Hall 2024 Wrong outcome

Halliday 2022 Wrong population
Hambidge 2016 Only abstract/thesis/design
Hambidge 2017 Only abstract/thesis/design
Hamdy 2015 Only abstract/thesis/design

Hartmann 2012

Wrong outcome

Hawkins 2022

Only abstract/thesis/design

Heitkemper 2017 Only abstract/thesis/design
Herder 2018 Wrong Intervention

Hermanns 2011 Only abstract/thesis/design
Hermanns 2011 Only abstract/thesis/design
Hermanns 2014 Only abstract/thesis/design
Hermanns 2016 Only abstract/thesis/design

Hermanns 2016

Only abstract/thesis/design

Hermanns 2019

Wrong population

Hermanns 2019

Only abstract/thesis/design

Hessler 2020

Only abstract/thesis/design

Hessler 2023

Only abstract/thesis/design

Hilmarsdottircc 2020

Only abstract/thesis/design

Hinsch 2015 Only abstract/thesis/design
Hood 2021 Wrong population

Hopkins 2012 Wrong study design

Hur 2020 Only abstract/thesis/design
Ismail 2004 Review

Iversen 2019

Only abstract/thesis/design

Jenkinson 2022

Review

Johnson 2013

Only abstract/thesis/design

jRct 2023

Only abstract/thesis/design

Jugnee 2017

Only abstract/thesis/design

Jugnee 2018

Only abstract/thesis/design

Karahan 2009

Wrong outcome

Kaselitz 2019

Wrong outcome

Kasteleyn 2014

Only abstract/thesis/design

Katz 2017

Only abstract/thesis/design
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Kelly 2023 Only abstract/thesis/design
Kempf 2013 Only abstract/thesis/design
Khan 2022 Only abstract/thesis/design
Khunti 2010 Only abstract/thesis/design
Kong 2020 Review

Kopf 2014 Wrong outcome

Koscielniak 2018

Only abstract/thesis/design

Kotsanos 1997

Wrong outcome

Kudva 2021 Wrong population

Kulzer 2012 Only abstract/thesis/design
Kulzer 2014 Only abstract/thesis/design
Kulzer 2014 Only abstract/thesis/design
Kulzer 2019 Only abstract/thesis/design
Kulzer 2023 Only abstract/thesis/design
Kulzer 2023 Only abstract/thesis/design
Lee 2014 Wrong study design

Lei 2019 Only abstract/thesis/design
Li 2016 Only abstract/thesis/design
Li 2017 Review

Li 2022 Review

Liang 2021 Review

Liang 2021 Review

Lim 2023 Only abstract/thesis/design
Lind 2020 Only abstract/thesis/design
Lind 2021 Wrong study design
Litchman 2020 Review

Littlewood 2018 Only abstract/thesis/design
Liu 2020 Review

Long 2018 Only abstract/thesis/design
Long 2018 Only abstract/thesis/design
Long 2021 Review

LozanoDelHoyo 2022

Only abstract/thesis/design

Lutes 2018 Only abstract/thesis/design
Mader 2020 Only abstract/thesis/design
Mahr 2011 Wrong outcome
Martyn-Nemeth 2020 Only abstract/thesis/design
Massey 2019 Review

Mathiesen 2019 Review

Mathiesen 2023 Review

McAuley 2020

Only abstract/thesis/design

McGowan 2009

Only abstract/thesis/design
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Mizokami-Stout 2021

Wrong Intervention

Munshi 2010 Only abstract/thesis/design
Munshi 2011 Only abstract/thesis/design
Naik 2023 Wrong outcome

New 2013 Only abstract/thesis/design
Newton 2013 Only abstract/thesis/design
Ngan 2021 Review

Ni 2021 Review

Noordali 2017 Review

Nurchis 2022 Review

O'Connor 2023 Only abstract/thesis/design
O'Neal 2020 Only abstract/thesis/design
Oyedeji 2022 Review

Pang 2023 Wrong population

Pereira 2018 Only abstract/thesis/design
Perrin 2019 Review

Pfutzner 2014 Only abstract/thesis/design
Philis-Tsimikas 2023 Only abstract/thesis/design
Piatt 2021 Only abstract/thesis/design
Pibernik-Okanovic 2013 Only abstract/thesis/design
Piette 2013 Wrong outcome

Plack 2010 Review

Polonsky 2010 Only abstract/thesis/design
Polonsky 2017 Only abstract/thesis/design
Presswala 2018 Only abstract/thesis/design
Pyatak 2017 Only abstract/thesis/design
Pyatak 2023 Only abstract/thesis/design
Quinn 2012 Only abstract/thesis/design
Racey 2022 Review

Rahmani 2013 Only abstract/thesis/design
Reed 2024 Wrong study design

Reimer 2017 Wrong study design

Rogers 2014 Wrong outcome

Saha 2024 Wrong outcome

Samuel-Hodge 2006

Only abstract/thesis/design

Schmidt 2018

Review

Schmidt 2020

Review

Sharp 2018 Wrong outcome

Siaw 2015 Only abstract/thesis/design
Siaw 2015 Only abstract/thesis/design
Sieber 2016 Only abstract/thesis/design
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Sieber 2016

Only abstract/thesis/design

Simmons 2013

Only abstract/thesis/design

Simonson 2014

Only abstract/thesis/design

Simonson 2015

Only abstract/thesis/design

Simonson 2016

Only abstract/thesis/design

Simonson 2017

Only abstract/thesis/design

Skelly 2005 Wrong outcome

Skinner 2010 Wrong study design

Spaic 2017 Only abstract/thesis/design
Spaic 2019 Wrong population

Speight 2023 Review

Sperl-Hillen 2010

Only abstract/thesis/design

Sperl-Hillen 2011

Only abstract/thesis/design

Sperl-Hillen 2012

Only abstract/thesis/design

Spiess 1995 Wrong outcome

Sturt 2015 Review

Sudhir 2017 Review

Swoboda 2018 Only abstract/thesis/design
Takano 2017 Only abstract/thesis/design
Tang 2015 Only abstract/thesis/design
Tang 2022 Wrong study design

Tasya 2021 Review

TavaresFranquez 2023 Review

Taylor 2005 Wrong outcome

Taylor 2006 Only abstract/thesis/design
Tolentino 2022 Review

Trief 2006 Wrong study design

Trief 2011 Wrong outcome

Trief 2016 Only abstract/thesis/design
Trief 2017 Only abstract/thesis/design
Trief 2019 Wrong population

Trump 2017 Review

Uchendu 2017 Review

Vakharia 2022

Only abstract/thesis/design

VanAlphen 2007

Only abstract/thesis/design

vanBeers 2017

Wrong outcome

vanBon 2024

Wrong Study Design

VanSon 2012

Only abstract/thesis/design

vanVugt 2016 Wrong study design
Verma 2022 Review
Vieira 2020 Review
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Vlachou 2022 Review

Wagner 2019 Wrong study design

Walker 2013 Only abstract/thesis/design
Wang 2024 Review

Weinger 2004 Review

Wermeling 2013 Wrong study design

Westall 2023 Only abstract/thesis/design
Wicaksana 2024 Review

Wilmoth 2019 Only abstract/thesis/design
Wilmoth 2022 Only abstract/thesis/design
Winkley 2006 Review

Winkley 2020 Review

Winkley 2022 Only abstract/thesis/design
Wong 2020 Review

Yang 2018 Only abstract/thesis/design
Yao 2014 Only abstract/thesis/design
Yap 2024 Review

Yu 2017 Wrong outcome

Yu 2024 Review

Zagarins 2010 Only abstract/thesis/design
Zenasni 2022 Only abstract/thesis/design
Zhang 2022 Review

Zheng 2023 Review

Zoffmann 2013 Only abstract/thesis/design
1841 2020 Duplicate
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Appendix S4 Baseline characteristics

4

Baseline table.csv
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Appendix S5 Risk of bias assessment

" Uniqueld  Study ID Experimental Comparator Outcome Weight DI D2 D3 D4 DS Overall
751 Abbas 2023 car Waistlist distress 1 ®oe0e® 'O @ ik
2153 Amsberg 2009 CBT NA Distress 1 0 e W O 1 Someconcems
2329 Anderson2009  DSME NA distress 1 ® ® e ! 1 . @ riehois
763 Baldwin2020  springboard NA distress 1 0 e ' o @
631 Bendig2021  ACT NA distress 1 @ ® ® ' ' () o1 Rendomisationprocess
1091 Callan 2022 cet NA distress 1 1 @ @ ' @ @ 2 oeviationsiomtheintendedinterventions
2938 Cmeia2038 [ CBT NA Distress 1 P00 O @O - vinouoman
21 Cheng 2021 empowerment-based  NA distress 1 ® OO " @ @ - auemenotheouwome
5716 Chiu2016 minimal psych interventic NA distress 1 1 @ ® ' @ @ 5 scictionofthereportedresut
959 Coccaro2022  Emotion-Focused Behavic NA distress 1 I B I )
5896 Cohn 2014 DAHUA wait list distress 1 1 ® 00
3133 Comely2022  cognitive behavioral ther: NA distress ® o ' 9 @
1685 Crawford 2019 Web-Based Benefit-Findir NA distress 1 N N NN O
5899 deGroot CBT with or without exerc usual care NA 1 P0® o0
1038 Dennick 2015 WED control Disbetesdistress 1 e . O
1254 DiNardo2022  Mindfullness NA distress 1 e e : ' O
991 Fisher 2013 redeem NA distress 1 C N N e W )
378 Friis 2016 Kindness NA distress 1 N N O
870 Gabbay 2013 nurse led NA distress 1 1 . . 1 1 .
294 Griva 2019 C-DIRECT NA distress 1 [ N N D @
768 Guo2022 mindfullness NA distress 1 C N N A W )
5905 Heinrich 2010 Motivational Interviewing NA distress 1 06O ' O
663 Hermanns 2015 DIAMOS NA distress 1 T @ b ©® @
64 Hoyo 2022 tele dd NA distress 1 o0 ® ' O
7 Fisher 2018 Redeem NA distress 1 ®P0® ' o0
526 Ismael 2018 nurse led psych intervent NA distress 1 0 e ' O
76 Juul 2014 nurse led NA distress 1 [ N N BN NO)
152 Kampling2022  psy-PAD NA Distress 1 ® 0 0 ! ! @
382 Kasteleyn 2016 Diacourse ACE NA distress 1 00 e O
207 Kilic 2023 ACE NA distress 1 C N e W )
803 Lamers2011  nurse-administered minir NA distress 1 0 e® ! O
260 L2022 motivational interviewing NA FR 1 T 0 ' 0
326 Lutes 2018 comrade NA distress 1 T ® ' ' 90
2857 Maghsoudi 2019 ACE therapy NA distres 1 P0® ' o0
1860 Mohn 2017 guided self-determinatior NA distress 1 ' @ ® 1 .
1818 Newby 2017 Web-Based Cognitive Beh NA distress 1 [ N N BN NO)
3458 Pearson2018  Mindfullness NA distress 1 ' 9@ " 0 QO
5914 Petrak 2015 diabet i i ication distre: 1 o0 ' o0
3198 Popelier2019  theater NA distress 1 ' 90 ' '@
2763 Rees 2017 Problem-solving therapy NA distress 1 ' 90 ' 00
m Roddy 2023 Family/friend Activation t enhanced care as usual ~ NA 1 [ N N B ) @
an inet 20: motivational intervi are NA 1 0 e : O
206 Schmitt2022  NA NA NA 1 ® O 0 D @
3513 Schroevers 2015 NA NA NA 1 00 ' O
79 Shukla 2021 mindfulness NA distress 1 0o 'O
652 Simson 2008 Psychotherapy interventii NA distress 1 ' @ ® 1 .
435 Snock2008  CBT) BGAT distress 1 0 e : O
2502 Spencer2013  Community health worke 6m delayed waitinglist ~ NA 1 ® " ' o @
a8 Tovote2014  Mindfulness-Based Cogni NA distress 1 0 e ' e O
828 Trevisan2020  implementation intentior NA distress 1 @& . ® . .
839 Trief 2016 elephonic Couples Behavi NA distress 1 [ N N O ] @
625 van Bastelaar 2011 CBT intervention NA Distress 1 ® 0 0 D @
an vanSon2013  vanSon NA distress 1 N N N NO)
1569 Wijk2023 Acceptance NA distress 1 0 e ' & O
2052 Yahong2020  meta awarentess NA distress 1 P00 o0 0
5924 Zoffmann2006 16 h GSD-GT wait ist distress 1 o0 ® ' O
242 Alessi 2021 telehealth jon  active i dist 1 ® 0 0 D @
858 Alessi 2022 Telehealth strategy NA distress 1 ® 0 0 ! @
1920 Amiel 2022 i Glucose “Disbetes distress 1 [ N N BN O
2896 Anjali 2023 DMSE NA Diabetesdistress 1 ' 9® 00
392 Bae 2024 mobile app NA Diabetes distress 1 1 . @ ! ' ‘
121 Baig 2024 Group visits Standard care Diabetes distress 1 N N N Q)
401 Basak Cinar 2014 Health coaching NA Diabetesdistress 1 ' @ ® T @
925 Beverly2013  DSMEconversation  NA Diabetes distress 1 ® 'O ! D @
933 Binesh 2023 Occupational Therapy Dia Educational program  Diabetes distress 1 ®e®®e o0
1698 Bisno 2022 TH plus VA ™ Diabetes distress 1 ' 9 ® ' 1 @O
5894 Bond 2010 web-based intervention  usual care Disbetes distress 1 e e @ O
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1803 Brennan2021  The Type 1 Tactics for Exe usual care Diabetes distress 1 ® 0 e ! ' @
2757 Bruiines2023 i o iona Recaived psycho sor Di dist 1 [ X N ’
5895 Burner 2017 text-med  family and fric text-med + mail Diabetes distress 1 00 ' .
325 Chew 2018 value-based emotion-foc attention control Diabetes distress 1 ® ' ® ' ' 0
1147 Crowley2022  Nurse case mansgement NA Diabetes distress 1 [ N N @
5898 Davies 2008 DESMOND: a structured g usual care Diabetesdistress 1 ® ' ® ' e O
896 D'Eramo Melkus 20 11-week culturally relevai usual diabetes education a Diabetes distress 1 0 ® ' ' O
667 Dobson 2018 SMS48G NA Diabetes distress 1 . . . 1 . .
756 Ewen 2024 peer-led diabetes self mai enhanced usualcare  Diabetes distress 1 ' @ v o @
1189 Glasgow2004  Computerized Diabetes P Computer assessment proc Diabetes distress 1 0O ' ' O
649 Gonzalez 2024 T-sMs enhanced usualcare  Disbetes distress 1 ® ' ® e O
1034 Heisler 2014 iDecide: Web-based, tabli printed educationaltools Diabetes distress 1 ®0® o0
5906 Hermanns 2007  Hypos: educational trainiilessons on standards of ins Diabetes distress 1 " ®9® ' ' @O
152 Hermanns 2012 education ™ dist 1 ® 0 o r @
2136 2013 self standard diabetes educatic Diabetes distress 1 ®e0e® : 'O
179 Hermanns 2017 self a previously dist 1 ®0® ' 'O
923 Hessler2022  enhanced engagement cc connection to health  distress 1 " ®9® ' ' @
23 Hessier2022  enhanced engagement cc connection to health  distress 1 T ®9® ' '@
405 Hessler2024  DSM+psych NA Disbetes distress 1 e0o® 'O ‘
1298 2021 Uifestyle idekic Usual care Diabetes distress 1 ® 0 b ® @
a3 liquierdo 2003 Diabeteseducation vis te Disbetes education in pers Disbetes distress 1 0 ' .
2810 Jiang 2021 self-efficacy-focused strut routine education Diabetes distress 1 [ N N @
275 Jung 2015 Korean mindfulness-base: patient education Diabetes distress 1 ® . @ 1 .
a3 Karlsen 2004 group based cbt NA Disbetes distress 1 D O® O ® ©® @
5908 Kieinman 2017 m-Health usual care distress 1 9 ® e
5909 Lamptey 2023 structured diabetes self-n usual care Diabetes distress 1 0O ' .
1277 Lerman2009  reinforcement self-care b usual care Diabetes distress 1 " 9® ' ' @
3267 Li2016 Conversation maps basec usual care Diabetes distress 1 e0® o0
799 L2017 Nurse case manager inter Standard care Diabetes distress 1 . . ! ! . @
5911 Liu2015 Peer education Usual education Distress 1 P00 ' 'O
28 McEwen2017  NA NA Diabetes distress 1 ' ® " ' 9 0
3078 Misra 2021 distress reducation  NA Diabetes distress 1 O N BN N )
1006 Munshi2013  Strategies to cope with se ith dist 1 [ N N SO
728 Murray2017  web-based self-manages with simple, distress [ X N N N ] ‘
3385 Ngan 2023 acceptance and commit usual care Diabetes distress 1 . . . 1 ! @
724 Nobis 2015 GET.ON Mood Enhancer [ Brief online unguided psyd Diabetes distress 1 ' N N N | .
676 oBrien 2024 MINDS OHP usual care Diabetes distress 1 [ N N O
5913 o 2016 COACH arisl usual Diabetes distress 1 ® '® ' ' @®
523 Payatak REAL diabetes program _ attention control NA 1 [ N N BN NO)
859 Pibernik-Okanovié ;2 interventions: psychoec enhanced treatment as ust Diabetes distress 1 [ N N BN N0
3928 Pranata2023  DSM NA Disbetes distress 1 e ' 00
1120 Presley2020  DSME and mHealth enhai DSME Diabetes distress 1 ' ®9® ' ' @
862 Quinn 2011 adding mobile applicatior usual care Disbetes distress 1 [ N N BN NO)
891 Ramalio-Farina 202 patient treatment interve usual care Diabetes distress 1 [ N N @
2193 Reaney2012 conversation mapseduca NA Diabetes distress 1 ' 90 ' ® O
5590 202 usual care Diabetes distress 1 ! . . ! ! ‘
926 Rondags 2016 BGAT NA Diabetesdistress 1 [ N N )
5845 Rondhianto 2018  diabetes self-managemer usual care Diabetes distress 1 A N ' @
548 Rosales 2021 meta salud diabetes: supj usual care Diabetes distress 1 ® e o il @
1499 Rostand 2022 NA NA Diabetes distress 1 e ' e O
5917 Ryeg 2012 group based diabetes self waiting lst Disbetes distress 1 0O ' ' O
1100 safford 2015 peer coaching and brief e brief education Diabetes distress 1 ® '® ' ' O
83 Shibayama 2007 ~ Diet councelling NA Diabetesdistress 1 " ®9® ' ' @
1044 Sigmundottir 2009 DSME NA Diabetes distress 1 e 00
1246 Skelly 2009 Tailored self-care interver Attentional control Diabetes distress 1 ' ® @ ! ' @
2502 Spencer2013  Community health worke 6m delayed waitinglist ~ NA 1 ® ' ® e O
5925 Spencer2018  DSME NA Diabetes distress 1 [ N N O
861 Swoboda 2017 goal setting NA Disbetes distress 1 0 e ' @
a2 Tang 2015 DSME + peer support  DSME Diabetes distress 1 o0 e ' ' O
713 Tang 2022 peer led DSMS usual care Diabetes Distress 1 ®P0® 00
a7 van Puffelen 2019 Selfmanagement NA Diabetes distress 1 0 e® ' ' O
a3 vanDijk-deVries 201 self-management supporiusual care Diabetes distress 1 LN N BEEE B )
760 Vaughan 2022 HOPE: a collaborative, go: usual care with education Diabetes distress 1 ® ' ® ' 0 @
379 Wagner2016  CHW-delivered diabetes ¢ CHW-delivered diabetes ec Diabetes distress 1 0 e ' @
5922 Weinger 2011 2 attention ¢ Diabetes distress 1 o0 ® ' ' O
990 Welch 2011 Motivational Interviewing NA Diabetes distress 1 9@ ' ¢ ©
725 Welch 2015 internet-based diabetes ¢ standard diabetes program NA 1 O N I )
914 Whittemore 2004 Nurse-coaching ntervent Usual care Diabetes distress 1 ®o®® : 'O
2791 Winkley 2023 DIME: diabetes insulin sel standard group insulin star Diabetes distress 1 ® e e ! ' @
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672
2038
739
146
5897
1853

273
349

1742
5915
2219
4743
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1041
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5920
1095
5921
820
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1024
5933

5928
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5934
5935
5940
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Woodard 2022 goal setting NA Diabetes distress
Zhang 2024 nudge NA Diabetes distress
Zoffmann 2015 guided self-determinatior NA distress
Boscari 2022 Eversense i seiD 5 Distress
Chan 2014 Pearl jade distress
Clark 2020 Dulce Digital Standard care Diabetes distress
Dale 2009 peer telephone interventi Care as usual distress

Ehmann 2016 PRIMAS through RCT PRIMAS through implemer Diabetes distress

Fisher 2011 STG AU distress.
Furler 2020 professional-mode (retro: usual care NA
Gagliardino 2013  Peer teacher prof teachers distress

GrilloMde 2016  Diabetes self-managemer No structured diabetes me Diabetes distress

Haak 2016 glucose-sensing technolo; SMBG distress
Heisler 2010 Peer nurse distress.
Hermanides 2011 Sensor-augmented pump cau distress

Hermanns 2009  continuous glucose monit retrospective access to ghu NA

Ho 2020 NA NA NA
Ing 2016 DSME NA Distress
Ju2018 peer edu NA distress.
Kavin 2010 book CAU NA
Kunik 2023 Peer CAU distress.
Malanda 2016 glucose monitor CAU distress.
McAuley 2021 losed-loop insuli pump t distress
McAuly 2020 cgm v distress
Piatt 2018 DSME v distress.
Polonsky 2017 continuous glucose monit self blood glucose monitor NA
Pratley 2020 continuous blood glucose standard blood glucose mc NA
Pylov 2023 continuous glucose monit self blood glucose monitor NA
Sato 2020 Libre flash glucose monitc conventional treatment  NA
Schneider-Utaka 2C CMG Flash distress
Siminerio 2013 diabetes self-managemer usual care NA
Simmons Peer CAU distress.

Sperl-Hillen 2013 2 interventions: individua Standard care with no edu Diabetes distress

Sturt 2008 book cAu distress

Tang 2012 e-health Usual care Distress

Tang 2014 2 interventions: peer lead NA Diabetes distress
van Beers 2016 continuous glucose monit usual care NA

van der Wulp 2012 NA NA distress
Weissberg Bihormonal delivery syste CAU distress.

Zheng 2019 edu cAu distress
Aronson2023  isCGM + DSME DSME distress

Bolinder 2016 flash sensor-based glucos CAU distress

Ischia group 2023 isCGM SMBG distress.
Leelarathna 2022  Freestyle CAU distress

Secher 2021 ABC, CGM plus combined CAU distress.

Uduku 2023 M cAu distress

Rilstone 2024 M CGM without alert distress.

Reddy 2018 cGM NA Distress

Beck 2017 oM CAU distress.
Benhalima 2023 advanced hybrid closed lc CAU distress.

Lee 2023 hybrid closed loop therap CAU distress
Weissberg-Benchell bihormonal device usual care NA

Welch 2011 Comprehensive Diabetes Attention control Diabetes distress

e e e e
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Electronic Supplementary Material 5: Concept evidence to Good Practice Statements for the assessment of clinical questions

In realist evaluations, concepts refer to a key element or component that helps explain how an intervention, such as the assessment of diabetes distress in clinical
practice, works (1). Specifically, these concepts are in relation to the intervention context and outcomes. Concepts are often framed as Context, Mechanism &
Outcome (CMOs) configurations. CMOs are used to understand not just what an intervention does, but how and why it does it, in specific situations. They are
constructed as ‘IF..., THEN..., BECAUSE..." statements. Context refers to the situation or setting where the program is implemented. Mechanism explains the
underlying reasons why the program produces certain outcomes. Outcomes are the changes observed because of the intervention. The CMOs are particularly
relevant for understanding the detail lying beneath the Concept.

Concepts and CMOs for type 1 diabetes (T1D) and type 2 diabetes (T2D) were identified based on the findings of the realist reviews in T1D and T2D (2,3). The
preliminary concepts and CMOs were then compared and contrasted to identify where alignment was evident, even if the wording differed. There were eight
concepts for T1D and five concepts for T2D, all presented in table 1. All five T2D concepts aligned with the eight T1D Concepts. The CMOs from the matched T1D/T2D
concepts were compared for similarity and consistency with each other by two panel members (JSt/JSp) and reviewed by the Guideline Development Panel. From
these, Good Practice Statements (GPS) were developed reflecting the review evidence. Eight GPS for the assessment of diabetes distress were developed (labelled
A1-A8, as shown in Column 3 of table 1) and incorporated into the Assessment of Diabetes Distress section of the guideline. As the realist review evidence was
interpreted by the authors, some concept names changed during development and publication of the manuscripts (2,3) but the underpinning CMOs and initial
programme theories generated did not change from those represented in table 1. Each T1D concept is presented first (shown in black text), with its corresponding
T2D concept (shown in blue text), along with corresponding CMOs and GPS (shown in italics).
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Table 1 Conceptual alignment across type 1 diabetes and type 2 diabetes underpinning eight GPSs

Good Practice Statements
Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue) (GPS) (n=8) derived from
Concepts & CMOs

Concepts
T1D (black) / T2D (blue)

1. Increasing expectation T1D — IF the use of comprehensive assessment within a clinic indicates that HCPs are expected to | A7: When diabetes distress is
that routine diabetes care review DD PROM score and ask about emotional health, THEN the HCP is clear that this is identified, healthcare
will address emotional expected and they are supported to review the PROM score and ask about emotional health professionals (HCPs) should
health and well-being of during consultation time, BECAUSE it raises awareness that assessing and managing emotional | make a joint plan with the
people with T1D issues is part of the diabetes HCP role. person living with diabetes
T1D — IF a validated PROM DD assessment is undertaken prior to the consultation, THEN the HCP about next steps.
1. Extends the scope of can ask the PwT1D questions about how they are feeling about their diabetes and explore A8: General and diabetes-
diabetes healthcare reasons for their distress, BECAUSE they are aware of the PwT1D’s level of DD and the scores specialist HCPs should have
professionals’ roles to for specific sub-scores of DD. the competency to offer
include emotional T1D — IF the PWT1D undertakes the DD assessment before their clinic appointment, THEN they psychological support to
support are more prepared to talk about their feelings and concerns about having diabetes which those experiencing diabetes
focusses the discussion on actual patient need, BECAUSE the PwWT1D has had the opportunity distress and know how to
to think about how they are feeling and is expecting to discuss this with the HCP during the enlist specialist support when
appointment it is needed
T1D — IF the PWT1D is not aware that diabetes distress is a response to having T1D, THEN A5: Healthcare professionals
comprehensive assessment can prompt them to decide what they want to discuss with the should acknowledge and

HCP during the consultation, BECAUSE comprehensive DD assessment helps them make sense explore the person’s
of how they are feeling about living with T1D and prompts them to consider how their feelings | discussion and assessment,

about diabetes are influencing aspects of their life and how they manage their condition. irrespective of the findings,
T1D — IF the clinic appointment is restricted to a short time and discussion of physical health as part of effective, person-
checks is considered more important or the clinic is running late, THEN the HCP may decide centred care

not to ask questions about emotional health, BECAUSE they think that there is not enough

time to talk about emotional health as these conversations can take some time.
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Good Practice Statements
Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue) (GPS) (n=8) derived from

Concepts & CMOs

Concepts
T1D (black) / T2D (blue)

T2D — IF there is clear communicates that assessing and discussing diabetes distress is part of a A3: HCPs should assess
diabetes healthcare professional’s role, that people with type 2 diabetes want to discuss their diabetes distress using a valid
emotions about diabetes with their familiar diabetes healthcare professionals, and provides and reliable tool.

diabetes healthcare professionals with sufficient training and_support to do so, THEN diabetes A2: HCPs should ask about
healthcare professionals will be more likely to integrate conversations about diabetes distress diabetes distress using open-

into routine diabetes care that meet the needs and expectations of people with type 2 ended questions, framed

diabetes, BECAUSE enhanced usual care extends the scope of professional responsibilities by around the emotional burden

validating the importance of including emotional support within their role. or challenges of living with
diabetes.
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Good Practice Statements
Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue) (GPS) (n=8) derived from

Concepts & CMOs

Concepts
T1D (black) / T2D (blue)

2. Regular, comprehensive | T1D —IF regular, comprehensive screening is carried out for all patients using a validated PROM, A7: When diabetes distress is

screening of diabetes THEN low, moderate and high levels of DD will be identified and addressed either through identified, HCPs should make

distress and clinical support from the diabetes team or through referral for additional support, BECAUSE PROM a joint plan with the person

interpretation of the scores assessment of DD will give both PwT1D and HCPs information about the PwT1D’s level of living with diabetes about
distress so that they can take action to address it. next steps.
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and sub-scores to ensure T2D — IF people with type 2 diabetes are introduced to a valid and reliable diabetes distress A1: HCPs should discuss the

early, appropriate assessment tool that captures the range of negative emotional responses to diabetes, THEN emotional side of diabetes at
intervention for high levels they will recognise and acknowledge the emotional impact that living with diabetes has on every consultation as an

of total DD their everyday life, and be able to articulate their feelings about specific areas of concern, integral component of

4. Provides a valid and BECAUSE the assessment tool prompts this thinking and reflection, and enables the person-centred diabetes
reliable diabetes distress articulation of these feelings using the assessment as structure for conversations about care.

assessment tool that diabetes distress. This recognition and articulation will then lead to an improved A4: Healthcare professionals
prompts reflection and understanding, for both people with type 2 diabetes and their healthcare professionals, of should assess and monitor
articulation of feelings for how diabetes distress has an impact on their ability, motivation and confidence to carry out diabetes distress at regular
people with type 2 self-management behaviours, ensuring the identification of needs for people with type 2 intervals, at least annually.
diabetes diabetes.

5. Regular screening and T2D — IF diabetes healthcare professionals assess and discuss diabetes distress at regular routine

discussion of diabetes appointments, THEN this demonstrates to people with type 2 diabetes that emotional

distress reactions to living with diabetes are common and normal experiences that are important to

talk about when discussing diabetes, which will reduce feelings of isolation and stigma,
BECAUSE of the integration of physical and emotional health into routine diabetes care
practices. Then, this helps diabetes healthcare professionals to ensure that no one
experiencing distress is missed, and to feel a sense of satisfaction in fulfilling a crucial and
wanted part of care for people with type 2 diabetes.
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Concepts
T1D (black) / T2D (blue)

3.Enabling the recognition
of feelings and emotional
responses to living with
T1D and identifying
priorities to be included in
consultations with HCPs

3. Fosters a safe, trusting
and collaborative
relationship through
person-centred, attentive
interactions

Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue)

T1D —IF a PwT1D finds it difficult to reflect on their emotional health and raise these feelings in a

consultation, THEN comprehensive assessment can empower and help them prepare for the
consultation and decide what they want to discuss in the consultation, BECAUSE the
comprehensive focus on DD encourages the PwT1D to recognise how they are feeling and
understand how this may affect their day to day life

T2D — IF diabetes healthcare professionals delivering enhanced usual care facilitate collaborative,

person-centred consultations using their communication skills (concept 2) with empathy,
compassion and without rushing, THEN there will be more holistic care, improved
communication, and greater satisfaction for both parties, BECAUSE enhanced usual care
fosters trusting relationships between diabetes healthcare professionals and people with type
2 diabetes that encourage people with type 2 diabetes to disclose their feelings knowing that
they are being listened to. This then allows diabetes healthcare professionals to gain a better
understanding of their needs and perspectives, to improve the provision of holistic care.
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Good Practice Statements
(GPS) (n=8) derived from
Concepts & CMOs

A5: Healthcare professionals
should acknowledge and
explore the person’s
discussion and assessment,
irrespective of the findings, as
part of effective, person-
centred care

A1: HCPs should discuss the
emotional side of diabetes at
every consultation as an
integral component of
person-centred diabetes
care.
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Good Practice Statements
Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue) (GPS) (n=8) derived from
Concepts & CMOs

Concepts
T1D (black) / T2D (blue)

4.Regular discussion of T1D —IF the PWT1D sees a different member of the diabetes team at each appointment, THEN A1: HCPs should discuss the
Diabetes Distress (DD) comprehensive assessment enables the PwT1 to feel that the conversation with the HCP is emotional side of diabetes at
promoting continuity of part of a process irrespective of which HCP they see and ongoing issues are followed up, t.every c<lJn5ultat/on asan
care BECAUSE the regularity of the discussion at each appointment structured by comprehensive integra cgmponent of person-
o centred diabetes care.

N/A assessment promotes continuity of care.

A6: Healthcare professionals

T2D - N/A

should record the findings of
the diabetes distress
assessment and discussion in
the clinical notes, and
communicate them to relevant
members of the healthcare
team.

A3: HCPs should assess
diabetes distress using a valid
and reliable tool.
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Concepts
T1D (black) / T2D (blue)

5. Facilitates a discussion /
dialogue on PWT1D’s own
issues and emotions

4. Provides a valid and
reliable diabetes distress
assessment tool that
prompts reflection and
articulation of feelings for
people with type 2
diabetes

2. Increases diabetes
healthcare professionals’
understanding, skills and
confidence to address
diabetes distress

Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue)

T1D — IF HCP members of the diabetes team do not have a psychology background, THEN

comprehensive assessment supports them to facilitate the tailoring of the conversation about
emotional issues and wellbeing to better meet the needs the PwWT1D and conveys that the HCP
cares about how the PWT1D is feeling; the assessment supports the HCP to feel more prepared
and confident to have the conversation, BECAUSE comprehensive assessment provides a
structure to give HCPs a conversation starter for an open conversation and having the DD
PROM scores before seeing the PWT1D can increase the HCP’s understanding of emotional
needs.

T2D —IF enhanced usual care provides structured, engaging, and evidence-based training on

diabetes distress that covers communication techniques, active listening, and emotional
validation, THEN diabetes healthcare professionals will feel more confident and competent in
discussing diabetes distress and have more meaningful interactions with people with type 2
diabetes who will feel validated and listened to, BECAUSE enhanced usual care equips diabetes
healthcare professionals with practical tools they can immediately apply in routine care.

T2D — IF enhanced usual care training reframes diabetes distress as an emotional response to the

demands of living with diabetes rather than a separate mental health condition, THEN diabetes
healthcare professionals will have a more holistic understand of diabetes distress and how it
impacts people with type 2 diabetes, and their confidence will increase as they realise they
already have many of the necessary communication skills and do not need to overhaul their
practice to address diabetes distress, BECAUSE enhanced usual care provides an understanding
that emotional responses that are a normal part of living with diabetes, which reduces the
perceived complexity of having a discussion about diabetes distress.
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Good Practice Statements
(GPS) (n=8) derived from
Concepts & CMOs

A5: Healthcare professionals
should acknowledge and
explore the person’s discussion
and assessment, irrespective
of the findings, as part of
effective, person-centred care

A8: General and diabetes-
specialist HCPs should have
the competency to offer
psychological support to those
experiencing diabetes distress
and know how to enlist
specialist support when it is
needed.

A1: HCPs should discuss the
emotional side of diabetes at
every consultation as an
integral component of person-
centred diabetes care.

A3: HCPs should assess
diabetes distress using a valid
and reliable tool.
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Good Practice Statements
Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue) (GPS) (n=8) derived from
Concepts & CMOs

Concepts
T1D (black) / T2D (blue)

6. Signposts and clarifies T1D —IF a PWT1D is unclear about what to expect in their diabetes care, THEN comprehensive A1: HCPs should discuss the
expectations of what assessment can help them manage the emotional and social challenges and be reassured that emotional side of diabetes at
can be expected from there is a plan for their care, BECAUSE comprehensive assessment provides a clear pathway of | every consultation as an
diabetes care what to expect which helps them anticipate the emotional and social responses to life with integral component of person-

the condition. centred diabetes care.

T2D —N/A T2D - N/A
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Concepts
T1D (black) / T2D (blue)

7. Acknowledges and
normalises the emotional
and social responses that
a PwT1D may encounter
when living with diabetes

1.Extends the scope of
diabetes healthcare
professionals’ roles to
include emotional support

Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue)

T1D - IF a PWT1D has feelings of shame, stigma, powerlessness and being out of control

associated with diabetes and comprehensive assessment routinely flags up the importance of
emotional health for people with T1D and acknowledges that a diagnosis of T1D has a
significant psychological impact which makes it more difficult to self-manage, THEN the
PwT1D feels more in control, that their feelings are normalised and they are is more
comfortable discussing their emotional health during a consultation, BECAUSE the PwT1D
feels understood, listened to and ‘seen’.

T2D — IF enhanced usual care training clearly communicates that assessing and discussing diabetes

distress is part of a diabetes healthcare professional’s role, that people with type 2 diabetes
want to discuss their emotions about diabetes with their familiar diabetes healthcare
professionals, and provides diabetes healthcare professionals with sufficient training and
support to do so, THEN diabetes healthcare professionals will be more likely to integrate
conversations about diabetes distress into routine diabetes care that meet the needs and
expectations of people with type 2 diabetes BECAUSE enhanced usual care extends the scope
of professional responsibilities by validating the importance of including emotional support
within their role.
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Good Practice Statements
(GPS) (n=8) derived from
Concepts & CMOs

A1: HCPs should discuss the
emotional side of diabetes at
every consultation as an
integral component of person-
centred diabetes care.

A7: When diabetes distress is
identified, HCPs should make a
joint plan with the person
living with diabetes about next
steps.
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Concepts
T1D (black) / T2D (blue)

8. Promoting person-
centred and person-
directed interactions with
clinicians

3. Fosters a safe, trusting
and collaborative
relationship through
person-centred, attentive
interactions

Context, Mechanism & Outcome configurations (CMOs) for T1D (black) / T2D (blue)

T1D — IF HCPs use comprehensive assessment of DD to guide the conversation using more open
questions THEN the PwT1D will feel able to direct the content of the discussion to issues that
are important to them, BECAUSE the PwT1D will feel ‘seen’ as a whole person and empowered
to direct the conversation on a more equal, patient centred basis.

T2D — IF diabetes healthcare professionals delivering enhanced usual care facilitate collaborative,
person-centred consultations using their communication skills (concept 2) with empathy,
compassion and without rushing, THEN there will be more holistic care, improved
communication, and greater satisfaction for both parties, BECAUSE enhanced usual care
fosters trusting relationships between diabetes healthcare professionals and people with type
2 diabetes that encourage people with type 2 diabetes to disclose their feelings knowing that
they are being listened to. This then allows diabetes healthcare professionals to gain a better
understanding of their needs and perspectives, to improve the provision of holistic care.

Good Practice Statements
(GPS) (n=8) derived from
Concepts & CMOs

A1: HCPs should discuss the
emotional side of diabetes at
every consultation as an
integral component of person-
centred diabetes care.

A5: Healthcare professionals
should acknowledge and
explore the person’s discussion
and assessment, irrespective
of the findings, as part of
effective, person-centred care

Legend: CMO: Context, Mechanism & Outcome configuration; DD: Diabetes distress; GPS: Good Practice Statements; HCP: healthcare professional; PwT1D: Person
with type 1 diabetes; PwT2D: Person with type 2 diabetes; T1D: Type 1 diabetes; T2D: Type 2 diabetes.
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Psychological interventions for diabetes distress

Psychological interventions compared to usual care for type 1 diabetes

N© of
studies

Study design

Certainty assessment

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other

considerations

psychological
interventions

SMD DDS-PAID (follow-up: range 2 months to 24 months; assessed with: DDS-PAID)

usual care

Absolute

(95% Cl)

b

16 |randomised|serious?®|not serious® not serious® none 643 700 SMD | ®O0O CRITICAL
trials serious® 0.21 Low?P-ed
SD

lower

(0.34

lower

10 0.08

lower)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. None at low risk of bias. Most studies with some concerns
b.12=38%
c. Variations in the type of interventions not considered important to downgrade.
d. Cl crosses MCID and does not cross null effect
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Psychological interventions compared to educational interventions for type 1 diabetes

Certainty assessment N? of participants “
Certainty | Importance

N@ of . Risk of . . . Other psychological | educational Relative | Absolute
) Study design ) Inconsistency | Indirectness | Imprecision ) , ] - : :
studies bias considerations | interventions | interventions | (95% CI) | (95% ClI)

SMD DDS-PAID (follow-up: range 9 months to 15 months; assessed with: DDS-PAID)

2 |randomised| very very very serious® none 242 240 - sSMD | @OOQO | CRITICAL
trials serious?| serious® serious® 0.11 Very
SD low?a-bed
lower
(0.44
lower
10 0.23
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. One study at high ROB and one with some concerns. p-interaction for ROB = 0.0687
b. 12 =69.8% and effect not large (very serious limitations)
c. Different types of comparators

d. Cl crosses both -0.3 and null but not +0.3
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Psychological interventions compared to usual care for type 2 diabetes

Certainty assessment N? of participants “
Certainty | Importance
NQ of ) Risk of ) ) o Other psychological Relative Absolute
. Study design . Inconsistency | Indirectness | Imprecision . . . ) usual care
studies bias considerations | interventions (95% CI) | (95% Cl)

SMD DDS-PAID (follow-up: range 1.7 months to 24 months; assessed with: DDS-PAID)

21 |randomised| very very not serious none 2249 2301 - sMD | @OQOQ | CRITICAL
trials serious?®| serious® serious® 0.31 Very
SD lowa-bed
lower
(0.5
lower
t00.13
lower)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. ROB: Many studies at high risk
b. inconsistency: 1> 83.1%
c. different types of psychological interventions, however not considered a reason to downgrade

d. Imprecision: Cl crosses MCID (0.3) and does not cross null effect
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Psychological interventions compared to educational interventions for type 2 diabetes

Certainty assessment N¢ of participants “
Risk of ) , o Other Absolute
bi Inconsistency | Indirectness | Imprecision
ias

Certainty
Relative

(95% CI)

psychological | educational

Study design

considerations | interventions | interventions (95% CI)

N@ of
studies

SMD DDS-PAID (follow-up: range 2.8 months to 15 months; assessed with: DDS-PAID)

Importance

10 |randomised| very very serious® very none 1306 998 - sMD | @OOQ | CRITICAL
trials serious®| serious® serious® 0.29 Very
SD lowa,b,c,d
lower
(0.98
lower
t00.39
higher)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. Most at high risk of bias
b. Very high 12 =94.5%
c. different comparators, subgroup effect among outcome scales,
d. Cl crosses MCID for benefit (-0.5) and for harm (0.5)
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Psychoeducational interventions for diabetes distress

Psychoeducational interventions compared to usual care for type 1 diabetes

Certainty assessment N? of participants “

N@ of
studies

Study design

Risk of
bias

Inconsistency

Other

considerations

psychoeducational
interventions

SMD DDS-PAID (follow-up: range 12 months to 12 months; assessed with: DDS-PAID)

Absolute

(95% CI)

b

2 |randomised|serious®| serious® | serious® | serious® none 62 71 sMD |®@OQOQO | CRITICAL
trials 0.17 Very
sSD lowPed
lower
(0.62
lower
t00.28
higher)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. Some concerns in both studies
b. 12 42.1% with no large effect (serious)
c. some variations in psychoeducational interventions
d. Cl crosses -MCID and null but not +MCID
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Psychoeducational interventions compared to educational interventions for type 1 diabetes

Certainty assessment N¢ of participants “
Certain | Importan
ty ce

NQ of Study Risk of ) ) o Other psychoeducational educational Relative | Absolute
. . . Inconsistency | Indirectness | Imprecision . . . . . .
studies design bias considerations interventions interventions | (95% CI) | (95% CI)

SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)

3 randomise| very [notserious® not not none 165 162 - SMD |®®(OQ)| CRITICAL
dtrials |serious serious® | serious® 0.02 SD | Lowebed
: lower
(0.23
lower to
0.2

higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. most studies at high rob
b.i2=0
c. different comparators.

d. Cl crosses null but not MCID

© EASD 2026, Guideline Report: Diabetes Distress 153



Psychoeducational interventions compared to usual care for type 2 diabetes

Certainty assessment

N¢ of participants “

Absolute
(95% ClI)

Other
considerations

Relative
(95% CI)

N of . Risk of
. Study design .
studies bias

psychoeducational

Inconsistency | Indirectness | Imprecision

interventions

Certainty | Importance

SMD DDS-PAID T2D overall (follow-up: range 1.4 months to 36 months; assessed with: SMD DDS-PAID)

23 |randomised| very very serious® | serious® none 1936 1811 sMD | OO0 | CRITICAL
trials serious?| serious® 0.19SD Very
lower low®Ped
(0.40
lower to
0.02
higher)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. almost half studies at high rob
b.i2=78.7%
c. heterogenous interventions
d. Cl crosses MCID and does not cross null effect
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Psychoeducational interventions compared to educational interventions for type 2 diabetes

Certainty assessment N¢ of participants m
Certainty | Importance

Relative
N@ of . Risk of . . . Other psychoeducational | educational Absolute
) Study design ) Inconsistency | Indirectness | Imprecision ) , , ) , : (95%
studies bias considerations interventions interventions cl) (95% ClI)

SMD DDS-PAID (follow-up: range 1.8 months to 16 months; assessed with: SMD DDS-PAID)

13 |randomised| very very serious® not none 881 876 - sSMD |@@OQOQ| CRITICAL
trials serious?| serious® serious® 0.15 Very
SD lowabed
lower
(0.34
lower
10 0.03
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. almost half studies at high rob
b.i2=72.2%
c. different comparators and interventions

d. Cl crosses null but not MCID
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Miscellaneous (non-psychological, non-psychoeducational) interventions for diabetes distress

Automated insulin delivery systems compared to no use of automated insulin delivery systems for type 1 diabetes

Certainty assessment N¢ of participants m
Certainty |Importance

no use of
Automated
. ) ) automated ,
N@ of _ Risk of ) . o Other insulin ) ) Relative Absolute
. Study design ) Inconsistency | Indirectness | Imprecision . . , insulin

studies bias considerations delivery ) (95% CI) | (95% CI)

delivery

systems
systems

SMD DDS-PAID (follow-up: range 6 months to 6 months; assessed with: DDS-PAID)

5 [randomised|serious?®|not serious® not not none 387 228 - SMD &121:1@) IMPORTANT
trials serious® | serious® 0.15 |Moderate*"*
SD
lower
(0.33
lower
t0 0.02
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. some concerns, no interaction by ROB
b.12=0.0%
c. check detailed assessment

d. Cl crosses MCID and null effect.
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Continuous glucose monitoring compared to capillary glucose monitoring for type 1 diabetes

Certainty assessment N¢ of participants “
Certainty |Importance

Self-
Continuous | monitoring .
N@ of . . . . Other Relative Absolute
. Study design Inconsistency | Indirectness | Imprecision . ) glucose of blood
studies considerations e (95% Cil) (95% ClI)
monitoring glucose
(SMBG)

SMD DDS-PAID (follow-up: range 2.8 months to 6 months; assessed with: DDS-PAID)

6 |randomised| not |notserious® not serious® none 425 348 - SMD o IMPORTANT
trials serious? serious® 0.26 |Moderate®"c¢
SD
lower
(0.41
lower
t0 0.11
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. Most trials with some concerns
b.12=0%
c. check detailed assessment

d. Cl crosses -MCID but not null effect
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Continuous Glucose Monitoring compared to capillary glucose monitoring for type 2 diabetes

Certainty assessment N¢ of participants “

Self-
Inconsistency | Indirectness | Imprecision

monitoring
SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)

Certainty

Continuous
Absolute

(95% Cl)

Relative
(95% ClI)

N© of
studies

Other
considerations

of blood
glucose
(SMBG)

Study design Glucose

Monitoring

Importance

3 |randomised| serious® very not serious® none 345 266 - SMD | ®@OOQ | IMPORTANT
trials serious® serious® 0.35 Very
SD low®P-ed
lower
(0.98
lower
t0 0.28
higher)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. 1 high, 2 some concerns
b.12=92.3%
c. check detailed assessment
d. Cl crosses MCID and null effect
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Educational interventions compared to usual care for type 2 diabetes

N@ of
studies

Study design

Certainty assessment

Risk of
bias

Inconsistency | Indirectness

Imprecision

Other

considerations

educational
interventions

SMD DDS-PAID (follow-up: range 3 months to 6 months; assessed with: DDS-PAID)

usual care

Absolute
(95% CI)

b

3 [randomised|serious?|not serious® not serious® none 138 179 SMD ®DdOQ | IMPORTANT
trials serious® 0.34 Low?P-ed
SD
lower
(0.56
lower
to 0.11
lower)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. 1 high, 2 some concerns
b.12=0%
c. check details
d. Cl crosses MCID and does not cross null effect
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Peer support interventions compared to usual care for type 2 diabetes

N@ of
studies

Study design

Certainty assessment

Risk of
bias

Inconsistency | Indirectness

Imprecision

Other

considerations

peer support
interventions

SMD DDS-PAID (follow-up: range 6 months to 12 months; assessed with: DDS-PAID)

usual care

Absolute

(95% CI)

b

4 |randomised| very |notserious® not not none 410 405 SMD ®DOQ | IMPORTANT
trials serious?® serious® | serious® 0.03 Low?cd
SD
lower
(0.19
lower
t0 0.13
higher)
Cl: confidence interval; SMD: standardised mean difference
Explanations
a. most trials at high rob
b.12=0.0%
c. check details
d. Cl crosses null but not MCID, meaning neither benefit nor harm
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Educational interventions compared to peer support interventions for type 2 diabetes

Certainty assessment N© of participants “
Certainty | Importance
NQ of ) Risk of ) , o Other educational peer support | Relative | Absolute
. Study design . Inconsistency | Indirectness | Imprecision . . . . . .
studies bias considerations | interventions | interventions | (95% Cl) | (95% Cl)

SMD DDS-PAID (follow-up: range 3 months to 12 months; assessed with: DDS-PAID)

3 [randomised |serious?®| not serious®| serious® not none 241 235 - SMD | @O | IMPORTANT
trials serious® 0.10SD| Low?Ped
lower
(0.28
lower to
0.08
higher)

Cl: confidence interval; SMD: standardised mean difference
Explanations

a. 1 high, 2 some concerns
b.12=0%
c. check details

d. Cl crosses null but not MCID, meaning neither benefit nor harm
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Psychological interventions for diabetes distress

QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

Should psychological interventions vs. usual care be used for type 1 diabetes?

type 1 diabetes

psychological interventions

usual care

\PNNO1Oa ee)\ (558 SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes distress is highly prevalent
among adults with type 1 diabetes (Dennick 2015).

In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with diabetes across 13 countries,
41% reported poor psychological well-being, and emotional concerns related to diabetes were
common; however, the results were not stratified by diabetes type. The subsequent DAWN?2 study
(Nicolucci 2013) included 8,596 adults with diabetes from 17 countries, of whom 1,368 had type 1
diabetes. In this cohort, 45% of participants reported elevated diabetes distress. The prevalence
varied substantially between countries, with the highest rates found in Algeria, Russia, and Turkey;
and the lowest in the Netherlands, Denmark, and the USA. The DAWN2 dataset also showed that
young adults (<30 years old) with type 1 diabetes reported higher levels of diabetes-specific distress
than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States,
the prevalence of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54%
in a sample of 224 adults (Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1
diabetes found that 36% had high diabetes-related distress, defined by a PAID score of 240 (Grulovic
2022). In Norway, a nationwide population-based registry study including over 10,000 adults with

The topic of diabetes distress was
prioritised for guideline development
by the EASD Guidelines Oversight
Committee following an open call for
topic suggestions launched by EASD.
This reflects a recognised need for
guidance in this area from both
clinical and academic communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

type 1 diabetes reported that 22% experienced high levels of distress. Common concerns included
fear of complications and emotional exhaustion related to self-management demands (Hernar 2024).
A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes,
suboptimal self-management behaviours, and deteriorated mental health. In a cross-sectional study
using continuous glucose monitoring (CGM), adults with higher distress spent more time above the
target glucose range and less time in range than those with lower distress (Kelly 2024). Similar
findings were observed in a 17-day ecological momentary assessment study, where daily distress
ratings were positively associated with hyperglycaemia and higher mean glucose levels. Time spent
with distress also predicted HbAlc at three-month follow-up (Ehrmann 2022). Longitudinal studies
have shown that greater baseline distress is associated with more frequent missed insulin boluses
and higher HbAlc over time, while reductions in distress coincide with improved glycaemic outcomes
(Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been
demonstrated in studies including individuals with both type 1 diabetes and type 2 diabetes. In one
study, baseline diabetes distress was associated with a more than twofold increase in the likelihood
of developing or maintaining depressive symptoms over six months, while depressive symptoms also
increased the likelihood of sustained diabetes distress (Ehrmann 2015). Similarly, in a trial of
psychosocial intervention, a clinically meaningful reduction in diabetes distress was associated with a
fourfold increase in the likelihood of improved depressive symptoms (Reimer 2017).
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Problem: Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

- Vallis M, Willaing |, Holt RIG. Emerging adulthood and Type 1 diabetes: insights from the DAWN2
Study. Diabet Med. 2018 Feb;35(2):203-213. doi: 10.1111/dme.13554.

Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

investigating the impact of psychological interventions on outcomes other than diabetes distress in
people with type 1 diabetes (Efthymiadis 2022). These interventions included cognitive-behavioural
therapy, coping skills training, mindfulness, and emotional or motivational approaches, delivered
individually or in groups.

The meta-analysis found a statistically significant improvement in quality of life following psychological
interventions, with a SMD of 0.27 (95% confidence interval: 0.11 to 0.42). This finding, based on five
studies, was assessed as moderate-quality evidence. Improvements were observed in areas such as
diabetes-related worry, impact on daily life, and overall life satisfaction. The review also reported a
reduction in HbAlc (mean difference: -0.26% [3 mmol/mol], 95% confidence interval: -0.51 to -0.01
[5 to 0.1 mmol/mol]) across 16 studies. A prespecified subgroup analysis showed that interventions
incorporating cognitive-behavioural components resulted in a mean difference of -0.23% (2
mmol/mol; 95% Cl: —0.44 to -0.02 [4 to 0.2 mmol/mol) with minimal heterogeneity. These results
suggest that psychological interventions, particularly those grounded in cognitive-behavioural
techniques, may contribute to improved glycaemic outcomes in this population. In contrast, effects on
depressive symptoms and anxiety were not statistically significant, although the trend was in a
favourable direction.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Diabetes distress reduction: The primary desirable effect is a

e Small SMD =-0.22 suggesting small benefit reduction in diabetes distress, which
O Moderate was the main outcome for each

o Large Desirable effects on other outcomes: clinical question. An effect was

O Varies A 2022 systematic review and meta-analysis synthesised findings from 20 randomised controlled trials | considered clinically meaningful if the

standardized mean difference (SMD)
was equal to or larger than 0.3 in
absolute value. The magnitude of
effect was categorized as follows,
with more negative values indicating
greater benefit:

- SMD < -0.5: large effect

- SMD > -0.5 and £ -0.3: moderate
effect

- SMD > -0.3 and < -0.2: small effect
- SMD > -0.2: trivial or no effect

In addition to the primary outcome,
potential benefits on secondary
outcomes such as health-related
quality of life or glycaemic levels
were supplementarily considered
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Overall, the evidence indicates that psychological interventions may yield meaningful benefits beyond | based on findings from previously
distress reduction, particularly in enhancing quality of life and supporting glycaemic management published systematic reviews.
among adults with type 1 diabetes. The most consistent effects were observed for interventions based
on cognitive-behavioural principles.

References

- Efthymiadis A, Bourlaki M, Bastounis A. The effectiveness of psychological interventions on mental
health and quality of life in people living with type 1 diabetes: a systematic review and meta-analysis.
Diabetol Int. 2022 Jan 28;13(3):513-521. doi: 10.1007/s13340-021-00564-9.

Undesirable Effects: How substantial are the undesirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
® Trivial A 2022 systematic review and meta-analysis of 20 randomised If the meta-analysis demonstrated a detrimental effect of an
o Small controlled trials evaluating psychological interventions for adults with | intervention on diabetes distress, the primary outcome, this was
O Moderate |type 1 diabetes found no evidence of undesirable effects (Efthymiadis | considered an undesirable effect. A clinically meaningful increase in
O Large 2022). However, adverse events were not prespecified as outcomes in | diabetes distress was defined as a standardized mean difference
o Varies this systematic review. Among the outcomes that were assessed, such | (SMD) > 0.3. The magnitude of undesirable effects was categorized as
o Don't know | as depressive symptoms, anxiety, glycaemic levels, and quality of life, [ follows:
none worsened, and most either improved or remained unchanged - SMD > +0.5: large undesirable effect
following psychological intervention. - SMD 2 +0.3 and < +0.5: moderate undesirable effect
- SMD 2 +0.2 and < +0.3: small undesirable effect
References - SMD < +0.2: trivial or no undesirable effect
- Efthymiadis A, Bourlaki M, Bastounis A. The effectiveness of In addition, previous systematic reviews that examined harms or
psychological interventions on mental health and quality of life in adverse events of relevant interventions were reviewed to
people living with type 1 diabetes: a systematic review and meta- supplement this assessment.
analysis. Diabetol Int. 2022 Jan 28;13(3):513-521. doi: Given that previous systematic reviews did not assess or identify
10.1007/s13340-021-00564-9.A 2022 systematic review and meta- specific adverse events or harms related to the interventions, the
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Undesirable Effects: How substantial are the undesirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

analysis of 20 randomized controlled trials evaluating psychological
interventions for adults with type 1 diabetes found no evidence of
undesirable effects (Efthymiadis et al. 2022). However, no specific
adverse events were not prespecified as outcomes in this systematic
review. Outcomes that were assessed, such as depressive symptoms,
anxiety, glycaemic control, and quality of life either improved or
remained unchanged with psychological intervention.

guideline development panel (GDP) concluded, based on collective
clinical and research experience, that if any undesirable effects do
occur, they are most likely to be minimal or trivial in magnitude. This
judgment reflects both the nature of the interventions and the
consistent absence of documented harms in the evidence base.

Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Low

o Moderate

o High

o No included studies

o Very low Based on GRADE certainty of evidence assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important uncertainty or
variability

O Possibly important
uncertainty or variability

® Probably no important
uncertainty or variability

o No important uncertainty

Various sources support that diabetes distress is consistently regarded as a meaningful and

important outcome by adults with type 1 diabetes, healthcare professionals, and other stakeholders.

A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19
studies, several of which included adults with type 1 diabetes. Although findings were not
disaggregated by diabetes type, central themes, such as perceived helplessness, loss of autonomy,
and the invisibility of emotional burden in healthcare encounters, are highly applicable to people
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

ADDITIONAL CONSIDERATIONS

RESEARCH EVIDENCE

or variability

with type 1 diabetes given the intensive nature of daily self-management. The authors concluded
that diabetes distress should be proactively acknowledged and addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including
40% of participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of
healthcare professionals rated diabetes distress as highly important (27 out of 10) for inclusion in
routine diabetes care. Subgroup analysis showed no meaningful difference in ratings between people
with type 1 diabetes and type 2 diabetes, suggesting broad and consistent valuation across the
diabetes community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core
outcome set through interviews and expert consensus. Diabetes distress was explicitly identified by
people with type 1 diabetes and type 2 diabetes and adopted by a multi-stakeholder working group
as one of the most important outcome domains for routine use in diabetes care.

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017)
identified diabetes-related stress as one of only eight core outcomes achieving consensus (270%
endorsement) among people with diabetes, clinicians, and researchers. The study underscored that
young adults view diabetes distress as a critical emotional experience, closely tied to identity,
autonomy, and developmental transitions.

Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes
experience a high emotional burden associated with long-term disease management and stigma.
While some noted greater acknowledgement of distress by healthcare professionals compared to
those with type 2 diabetes, they emphasised that diabetes distress remained a significant and under-
supported concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by
adults with type 1 diabetes, clinicians, researchers, and health system stakeholders (Hamilton 2023).
These findings support the prioritisation of distress in routine care, outcome measurement, and
intervention development across all stakeholder groups.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects:

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison

o Varies
o Don't know

o Probably favors the comparison
o Does not favor either the
intervention or the comparison

® Probably favors the intervention
o Favors the intervention

Based on judgements for domains 2, 3, 4

Resources required

JUDGEMENT

RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

O Large costs

o Moderate costs

o Negligible costs and sa
0 Moderate savings

O Large savings

O Varies

e Don't know

We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
in the EtD framework because these factors are interconnected and often share common implications in
vings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant
resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,
combining these domains allows for a more efficient approach to evaluating the economic impact of
interventions. This streamlined approach helps facilitate decision-making in the context of limited
evidence for individual domains.

Certainty of eviden

ce of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the
o Low EtD framework because these factors are interconnected and often share common implications in the evaluation
o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,
o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient
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Certainty of evidence of required

resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

e No included studies

making in the context of limited evidence for individual domains.

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

O Probably favors the comparison
o Does not favor either the
intervention or the comparison

o Probably favors the intervention
o Favors the intervention

® Varies

o No included studies

A cross-sectional registry study in Denmark found that adults with high diabetes
distress had significantly more healthcare visits compared to those with lower distress
levels, but no substantial increase in total healthcare costs was observed (Schmidt
2025). Similarly, a German cohort study concluded that depressive symptoms, but not
diabetes distress, were associated with increased healthcare expenditures and lost
productivity (Sommer 2024). These findings suggest that diabetes distress may
contribute to greater healthcare engagement but not necessarily to higher costs.

Only one randomised controlled trial has directly evaluated the cost-effectiveness of
psychological interventions in adults with type 1 diabetes. The UK-based ADaPT study
(Ismail 2010) compared cognitive behavioural therapy (CBT), motivational
enhancement therapy (MET), and their combination against usual care in adults with
persistent hyperglycaemia. Although the combined MET+CBT group demonstrated a
statistically significant reduction in HbAlc compared to usual care, the economic
evaluation was inconclusive. Both interventions were associated with higher healthcare
costs, and cost-effectiveness varied depending on the instrument used to calculate
QALYs (EQ-5D vs SF-36) and the method for imputing missing data.

Two systematic reviews offer supplementary context. A 2013 review of psychological
interventions for co-morbid depression in people with diabetes identified four U.S.-
based economic evaluations of collaborative care models. All were found to be cost-
effective or cost-saving, with ICERs ranging from $267 to $4,317 per QALY gained,
though none reported findings specific to type 1 diabetes (Jeeva 2013).

We have assessed resource use,
certainty for resource evidence,
and cost-effectiveness as a
single domain in the EtD
framework because these
factors are interconnected and
often share common
implications in the evaluation of
healthcare interventions.
Additionally, due to the paucity
of relevant
resources/costs/cost-
effectiveness data, particularly
for interventions targeting
diabetes distress, combining
these domains allows for a
more efficient approach to
evaluating the economic impact
of interventions. This
streamlined approach helps
facilitate decision-making in the
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

In summary, while some psychological interventions show clinical promise for adults
with type 1 diabetes, the existing cost-effectiveness evidence is limited and
inconsistent. More rigorous economic evaluations are needed to support
implementation in routine care.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

O Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

Evidence directly assessing equity-related aspects of diabetes distress in adults with type 1 diabetes
is limited. However, findings from mixed-population studies suggest that diabetes distress may be
influenced by ethnic and socioeconomic factors, with possible implications for people with type 1
diabetes.

In the U.S. subset of the DAWN?2 study (Peyrot et al. 2014), which included 16.3% of participants with
type 1 diabetes, ethnic differences in psychological outcomes were examined among adults with
diabetes. While overall well-being and quality of life were sometimes more favourable in ethnic
minority groups, levels of diabetes distress were consistently higher among African American,
Hispanic, and Chinese American participants compared to White non-Hispanics.

A cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care in U.S.
safety-net clinics. Although only a small proportion of the sample had type 1 diabetes, the study
found that diabetes distress was more common among younger individuals, women, and those with
low income. High distress was independently associated with suboptimalmedication taking and
worse glycaemic levels.

A mixed-methods study (Silver 2025) conducted among Black and Hispanic adults with diabetes in a
large safety-net health system also reported high levels of diabetes distress. Participants described
how financial strain, inadequate nutrition education, and systemic barriers undermined their
capacity to self-manage their condition. Although most participants likely had type 2 diabetes, the
identified themes, such as limited access to support and exacerbation of distress by social
determinants, are relevant to individuals with type 1 diabetes as well.

In summary, while direct evidence for equity impacts in type 1 diabetes is limited, findings from
diverse and underserved populations suggest that socioeconomic and ethnic disparities may
contribute to higher levels of diabetes distress. This highlights the importance of equitable delivery
of interventions to reduce distress, which may help address disparities in emotional burden and self-
management support among people with type 1 diabetes.
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The Guideline Development
Panel (GDP) noted that if
interventions targeting
diabetes distress are delivered
equitably, they are likely to
improve equity by addressing
psychosocial needs across
diverse populations. However,
if access is uneven or limited
to certain groups, these
interventions may
inadvertently exacerbate
existing health inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In a pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. Most included randomised controlled trials reported completion rates between 5% and 20%, suggesting
moderate acceptability, with some trials showing lower attrition. However, real-world acceptability may be lower
due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility. Moreover, the GDP
highlighted that stigma associated with seeking psychological care may undermine real-world acceptability,
particularly for interventions involving referral to mental health professionals. This barrier may not be fully
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reflected in attrition rates from controlled trials. Conversely, when interventions, such as education,
psychoeducation, efforts to reduce treatment complexity, or the introduction of diabetes technologies, are
integrated into routine diabetes care, attrition rates may be lower compared to interventions that require referral
to external providers (e.g., psychotherapists). However, further research is clearly needed to confirm this.
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
O Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies Don't know
Trivial Small Moderate Large Varies Don't know
Trivial Small Moderate Large Varies Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or | uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the ) ) Probably favors the | Favors the ) ,
) , the intervention or . . 4 ) Varies Don't know
comparison comparison ) intervention intervention
the comparison
Negligible costs and ) _ ) .
Large costs Moderate costs ) Moderate savings Large savings | Varies Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) } Probably favors the | Favors the . No included
) ) the intervention or ) ) ) ) Varies )
comparison comparison ) intervention intervention studies
the comparison
Reduced Probably reduced Probably no impact Probably increased | Increased Varies Don't know
No Probably no Probably yes Yes Varies Don't know
No Probably no Probably yes Yes Varies Don't know
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TYPE OF RECOMMENDATION

Strong recommendation against  |Conditional recommendation Conditional recommendation for  [®efglefialelsEINg=Ielelpalaal=laleElale]a Kol @ISt rong recommendation for the

the intervention against the intervention either the intervention or the the intervention intervention
comparison
O O O o O

CONCLUSIONS

Recommendation

We suggest using psychological interventions in addition to usual care, rather than usual care alone, to reduce diabetes distress among adults with type 1
diabetes. (Conditional recommendation based on low certainty of evidence).

Justification

We suggest psychological interventions in addition to usual care due to their moderate beneficial effect on reducing diabetes distress and minimal associated
harms. Although the certainty of evidence is low, the intervention can be acceptable to adults with type 1 diabetes, may support equity, and aligns with
stakeholder values prioritising emotional well-being.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-diabetes or
non-psychology specialists, or digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management
pathways could help expand access to diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs) in questionnaires such as the PAID or DDS scales, or structured interviews, is recommended to
monitor emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Further research should focus on real-world studies evaluating psychological interventions for diabetes distress in diverse clinical settings. Additional cost-
effectiveness analyses specific to type 1 diabetes populations are also needed.

©
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychological interventions vs. educational interventions be used for type 1 diabetes?

type 1 diabetes

psychological interventions

educational interventions

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is highly prevalent among
adults with type 1 diabetes (Dennick 2015).

In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with diabetes across 13 countries, 41% reported
poor psychological well-being, and emotional concerns related to diabetes were common; however, the results
were not stratified by diabetes type. The subsequent DAWN2 study (Nicolucci 2013) included 8,596 adults with
diabetes from 17 countries, of whom 1,368 had type 1 diabetes. In this cohort, 45% of participants reported
elevated diabetes distress. The prevalence varied substantially between countries, with the highest rates found in
Algeria, Russia, and Turkey; and the lowest in the Netherlands, Denmark, and the USA. The DAWN?2 dataset also
showed that young adults (<30 years old) with type 1 diabetes reported higher levels of diabetes-specific distress
than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States, the
prevalence of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54% in a sample of
224 adults (Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1 diabetes found that 36%
had high diabetes-related distress, defined by a PAID score of 240 (Grulovic 2022). In Norway, a nationwide
population-based registry study including over 10,000 adults with type 1 diabetes reported that 22% experienced
high levels of distress. Common concerns included fear of complications and emotional exhaustion related to
self-management demands (Hernar 2024).

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes, suboptimal self-
management behaviours, and deteriorated mental health. In a cross-sectional study using continuous glucose
monitoring (CGM), adults with higher distress spent more time above the target glucose range and less time in
range than those with lower distress (Kelly 2024). Similar findings were observed in a 17-day ecological
momentary assessment study, where daily distress ratings were positively associated with hyperglycaemia and
higher mean glucose levels. Time spent with distress also predicted HbAlc at three-month follow-up (Ehrmann
2022). Longitudinal studies have shown that greater baseline distress is associated with more frequent missed
insulin boluses and higher HbAlc over time, while reductions in distress coincide with improved glycaemic
outcomes (Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been demonstrated in
studies including individuals with both type 1 diabetes and type 2 diabetes. In one study, baseline diabetes
distress was associated with a more than twofold increase in the likelihood of developing or maintaining
depressive symptoms over six months, while depressive symptoms also increased the likelihood of sustained
diabetes distress (Ehrmann 2015). Similarly, in a trial of psychosocial intervention, a clinically meaningful
reduction in diabetes distress was associated with a fourfold increase in the likelihood of improved depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

educational
interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Meta-analysis found | The primary desirable effect is a reduction in diabetes distress, which was the main outcome for each clinical

o Small a non-significant question. An effect was considered clinically meaningful if the standardized mean difference (SMD) was equal to or
O Moderate difference in larger than 0.3 in absolute value. The magnitude of effect was categorized as follows, with more negative values

O Large diabetes distress for | indicating greater benefit:

® Varies psychological versus |- SMD < -0.5: large effect

- SMD > -0.5 and £ -0.3: moderate effect
- SMD > -0.3 and <£-0.2: small effect
- SMD > -0.2: trivial or no effect

Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

educational
interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial Meta-analysis found | If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress—the primary

o Small a non-significant outcome—this was considered an undesirable effect. A clinically meaningful increase in diabetes distress was defined
o0 Moderate difference in as a standardized mean difference (SMD) = 0.3. The magnitude of undesirable effects was categorized as follows:

O Large diabetes distress for | - SMD > +0.5: large undesirable effect

O Varies psychological versus |- SMD = +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of relevant interventions were
reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or harms related to the
interventions, the guideline development panel (GDP) concluded, based on collective clinical and research experience,
that if any undesirable effects do occur, they are most likely to be minimal or trivial in magnitude. This judgment
reflects both the nature of the interventions and the consistent absence of documented harms in the evidence base.
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
e Very low Based on GRADE certainty of evidence assessment

o Low

O Moderate

O High

o No included studies

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
O Important Various sources support that diabetes distress is consistently regarded as a meaningful and important outcome

uncertainty or by adults with type 1 diabetes, healthcare professionals, and other stakeholders.

variability A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19 studies,

O Possibly several of which included adults with type 1 diabetes. Although findings were not disaggregated by diabetes

important type, central themes, such as perceived helplessness, loss of autonomy, and the invisibility of emotional burden

uncertainty or
variability
® Probably no
important
uncertainty or
variability

o No important

uncertainty or
variability

in healthcare encounters, are highly applicable to people with type 1 diabetes given the intensive nature of
daily self-management. The authors concluded that diabetes distress should be proactively acknowledged and
addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including 40% of
participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of healthcare
professionals rated diabetes distress as highly important (>7 out of 10) for inclusion in routine diabetes care.
Subgroup analysis showed no meaningful difference in ratings between people with type 1 diabetes and type 2
diabetes, suggesting broad and consistent valuation across the diabetes community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core outcome set
through interviews and expert consensus. Diabetes distress was explicitly identified by people with type 1
diabetes and type 2 diabetes and adopted by a multi-stakeholder working group as one of the most important
outcome domains for routine use in diabetes care.

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017) identified
diabetes-related stress as one of only eight core outcomes achieving consensus (270% endorsement) among
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

people with diabetes, clinicians, and researchers. The study underscored that young adults view diabetes
distress as a critical emotional experience, closely tied to identity, autonomy, and developmental transitions.
Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes experience a
high emotional burden associated with long-term disease management and stigma. While some noted greater
acknowledgement of distress by healthcare professionals compared to those with type 2 diabetes, they
emphasised that diabetes distress remained a significant and under-supported concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by adults with
type 1 diabetes, clinicians, researchers, and health system stakeholders. These findings support the
prioritisation of distress in routine care, outcome measurement, and intervention development across all
stakeholder groups.
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on judgements for domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single

o Moderate costs domain in the EtD framework because these factors are interconnected and often share common

o Negligible costs and savings implications in the evaluation of healthcare interventions. Additionally, due to the paucity of relevant
o Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

o Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of
o Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the
o Low EtD framework because these factors are interconnected and often share common implications in the evaluation
o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,
o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies
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Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Favors the comparison No evidence on cost-effectiveness | We have assessed resource use, certainty for resource evidence, and cost-

o Probably favors the comparison | comparing psychological to effectiveness as a single domain in the EtD framework because these factors are

o Does not favor either the educational interventions. Data on | interconnected and often share common implications in the evaluation of healthcare
intervention or the comparison the cost-effectiveness of either interventions. Additionally, due to the paucity of relevant resources/costs/cost-

o Probably favors the intervention | type of interventions vs usual care | effectiveness data, particularly for interventions targeting diabetes distress,

o Favors the intervention are also limited and variable combining these domains allows for a more efficient approach to evaluating the

® Varies across different healthcare economic impact of interventions. This streamlined approach helps facilitate

o No included studies settings and countries. decision-making in the context of limited evidence for individual domains.

Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Reduced Psychological interventions have the potential to reduce diabetes distress among adults with type 1

o Probably reduced diabetes, provided they are delivered equitably, particularly in socioeconomically disadvantaged

o Probably no impact | populations where distress is more prevalent. It is uncertain whether psychological interventions could
o Probably increased | offers a greater advantage in reducing disparities compared to educational interventions. As such, no
o Increased conclusions can be drawn regarding their relative impact on health equity.

O Varies

e Don't know
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In a pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g. psychologists, diabetes specialist nurses), disparities in access to diabetes care, and competing
demands on health system budgets. In many settings, the scale of diabetes distress and lack of specialist
workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare systems
already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED
CERTAINTY OF EVIDENCE

OF REQUIRED
RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies Don't know
Trivial Small Moderate Large Varies Don't know
Trivial Small Moderate Large Varies Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or | uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) '
) ) the intervention or the | ) ) ) Varies Don't know
comparison comparison X intervention intervention
comparison
Negligible costs and ) Large ) .
Large costs Moderate costs ) Moderate savings ) Varies Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) } Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know
No Probably no Probably yes Yes Varies Don't know
No Probably no Probably yes Yes Varies Don't know
190
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We do not suggest using psychological interventions instead of educational interventions or vice versa to reduce diabetes distress among adults with type 1
diabetes. (Conditional recommendation based on very low certainty of evidence)

Justification

We issue a conditional recommendation not to prefer one intervention over the other. Meta-analysis of two trials found no difference in effect on diabetes
distress between psychological and educational interventions. No important differences are expected in undesirable effects, acceptability, feasibility, or cost-
effectiveness, which are likely to vary depending on context and implementation.

Subgroup considerations

Subgroup analyses not performed as there were only two studies.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-diabetes or
non-psychology specialists or digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management pathways
could help expand access to diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Future studies, including non-inferiority trials, should directly compare psychological and educational interventions in adults with type 1 diabetes, evaluating
their relative effects on diabetes distress. Such trials would help clarify comparative benefits and inform more targeted recommendations.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychological interventions vs. usual care be used for type 2 diabetes?

type 2 diabetes

psychological interventions

usual care

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the most
consistently endorsed person-reported outcomes in international studies aiming to inform core outcome sets for
type 1 diabetes and type 2 diabetes.

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Diabetes distress reduction: The primary desirable effect is a reduction in

o Small SMD =-0.31 in favour of the intervention, which suggest a moderate effect in reducing diabetes | diabetes distress, which was the main

® Moderate | distress. outcome for each clinical question. An effect

O Large A 2017 Cochrane systematic review of 30 randomised controlled trials (n = 9,177) evaluated was considered clinically meaningful if the

O Varies psychological interventions, including emotion-focused, cognition-focused, and mixed standardized mean difference (SMD) was

o Don't know | approaches, for adults with type 2 diabetes (Chew 2017). The review found small improvements | equal to or larger than 0.3 in absolute value.
in two outcomes. Psychological interventions improved self-efficacy compared to usual care, The magnitude of effect was categorized as
with a standardised mean difference of 0.15 (95% confidence interval: 0.00 to 0.30), based on | follows, with more negative values
six trials (n = 2,675; low-quality evidence). Second, interventions modestly reduced HbA1c indicating greater benefit:

levels, with a mean difference of —0.14% (1 mmol/mol; 95% confidence interval: —0.27 to 0.00 | - SMD < -0.5: large effect
[3 to 0 mmol/mol), based on 11 trials (n = 3,165; low-quality evidence). No clinically meaningful |- SMD >-0.5 and < -0.3: moderate effect

effects were observed on diabetes-related distress, quality of life, blood pressure, or mortality. |- SMD >-0.3 and <-0.2: small effect
The quality of evidence across all outcomes was judged to be low, primarily due to risk of bias, |- SMD >=0.2: trivial or no effect
imprecision, and inconsistency across studies. In addition to the primary outcome,

potential benefits on secondary outcomes

References such as health-related quality of life or

- Chew BH, Vos RC, Metzendorf MI, Scholten RJ, Rutten GE. Psychological interventions for
diabetes-related distress in adults with type 2 diabetes mellitus. Cochrane Database Syst Rev.
2017 Sep 27;9(9):CD011469. doi: 10.1002/14651858.CD011469.pub2.

glycaemic levels were supplementarily
considered based on findings from
previously published systematic reviews.
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Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

evidence. However, the trials did not detail the nature or severity of
the adverse events, and no serious or intervention-related harms
were identified.

The review noted that adverse events were rarely prespecified or
systematically assessed, limiting the strength of conclusions regarding
potential harms. Despite these limitations, there was no evidence to
suggest that psychological interventions are associated with
substantial undesirable effects in this population.

References
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial A 2017 Cochrane systematic review of 30 randomised controlled trials | If the meta-analysis demonstrated a detrimental effect of an

o Small evaluated the safety of psychological interventions in adults with type | intervention on diabetes distress—the primary outcome—this was

O Moderate |2 diabetes (Chew 2017). Only three of the included trials (n = 438) considered an undesirable effect. A clinically meaningful increase in

O Large reported adverse events. The pooled risk ratio for adverse events was | diabetes distress was defined as a standardized mean difference

O Varies 2.40 (95% confidence interval: 0.78 to 7.39), based on low-quality (SMD) > 0.3. The magnitude of undesirable effects was categorized as

follows:

- SMD 2 +0.5: large undesirable effect

- SMD 2 +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or
adverse events of relevant interventions were reviewed to
supplement this assessment.

Given that previous systematic reviews did not assess or identify
specific adverse events or harms related to the interventions, the
guideline development panel (GDP) concluded, based on collective
clinical and research experience, that if any undesirable effects do
occur, they are most likely to be minimal or trivial in magnitude. This
judgment reflects both the nature of the interventions and the
consistent absence of documented harms in the evidence base.
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

e Very low

o Low

O Moderate

O High

o No included studies

Based on GRADE certainty of evidence assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

O Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a
highly relevant outcome in both clinical care and research. A 2024 systematic review of qualitative
studies (Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved
adults with type 2 diabetes. It found that diabetes distress commonly arose from feelings of
helplessness, loss of autonomy, and negative self-perception, often exacerbated by interactions with
health systems. The authors concluded that acknowledging distress and promoting empowerment
should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with
diabetes (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among
the top three most important psychosocial outcomes (Porth 2024). It surpassed the predefined
threshold for prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent
across diabetes types, underscoring the cross-cutting relevance of distress in psychosocial diabetes
care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress
was explicitly named among the key non-clinical outcomes to be routinely assessed, alongside
psychological well-being and confidence in self-management.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the
most consistently endorsed person-reported outcomes in international studies aiming to inform core
outcome sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes
wanted to discuss their emotional experiences with healthcare professionals. Distress-related topics,
such as the emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with
type 2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to
self-management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus
group study comparing insulin- and non-insulin-treated individuals found that those using insulin
reported greater distress related to glycaemic levels, physical burden, and emotional strain, while
others more often cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2
diabetes but also by healthcare professionals and researchers. This shared recognition reinforces the
importance of systematically assessing and addressing diabetes distress in care pathways, research
outcomes, and policy frameworks.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

o Does not favor either the intervention or the comparison
® Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
0 Moderate costs in the EtD framework because these factors are interconnected and often share common implications in

o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

O Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

O Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

O Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited evidence
e Don't know for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

o Low EtD framework because these factors are interconnected and often share common implications in the evaluation

o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

O Probably favors the
comparison

o Does not favor either the
intervention or the comparison
o Probably favors the
intervention

o Favors the intervention

® Varies

o No included studies

A cross-sectional registry study in Denmark found that adults with high diabetes distress had
significantly more healthcare visits compared to those with lower distress levels, but no
substantial increase in total healthcare costs was observed (Schmidt 2025). Similarly, a German
cohort study concluded that depressive symptoms, but not diabetes distress, were associated
with increased healthcare expenditures and lost productivity (Sommer 2024). These findings
suggest that diabetes distress may contribute to greater healthcare engagement but not
necessarily to higher costs.

A systematic review of economic evaluations of psychological therapies in physical health
conditions (Nicklas 2022) synthesized findings from 46 studies, including a subset focused on
diabetes. The authors found that many psychological interventions across chronic diseases
appeared to be cost-effective, particularly when delivered digitally or remotely. However, only
three studies addressed diabetes, and the review did not distinguish findings for type 1 diabetes
versus type 2 diabetes. Therefore, while the results offer indirect support for the value of
psychological therapies in type 2 diabetes, they do not provide conclusive, diabetes-specific
economic estimates.

A separate systematic review of economic evidence (Jeeva 2013) focused specifically on
psychological interventions for individuals with diabetes and comorbid depression. It included
four U.S.-based studies evaluating collaborative care models incorporating psychological therapy.
All studies involved adults with diabetes (mainly type 2 diabetes) and reported cost-effectiveness
or cost-saving results. ICERs ranged from US$267 to US$4,317 per quality-adjusted life year
(QALY) gained. However, study quality was variable, and no formal subgroup analyses by diabetes
type were provided. The authors concluded that collaborative psychological care in diabetes is
likely to be cost-effective but highlighted the need for stronger evidence tailored to diabetes
subtypes.

Together, these findings suggest that psychological interventions may be economically favourable
in type 2 diabetes, especially when implemented through scalable models such as telehealth or
collaborative primary care. However, direct, high-quality cost-effectiveness data specific to type 2
diabetes populations remain limited and should be a priority for future research.

We have assessed
resource use, certainty
for resource evidence,
and cost-effectiveness as
a single domain in the
EtD framework because
these factors are
interconnected and often
share common
implications in the
evaluation of healthcare
interventions.
Additionally, due to the
paucity of relevant
resources/costs/cost-
effectiveness data,
particularly for
interventions targeting
diabetes distress,
combining these
domains allows for a
more efficient approach
to evaluating the
economic impact of
interventions. This
streamlined approach
helps facilitate decision-
making in the context of
limited evidence for
individual domains.
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Reduced A substantial body of evidence indicates that diabetes distress is more prevalent and more severe among | The Guideline
O Probably reduced adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially and ethnically Development Panel
0 Probably no impact | minoritized groups. These disparities appear to be driven by both structural and psychosocial factors. (GDP) noted that if
® Probably increased | In the U.S. subset of the DAWN?2 study (Peyrot 2014), diabetes distress scores were higher among African | interventions targeting
O Increased American, Hispanic, and Chinese American adults with diabetes compared to White non-Hispanic diabetes distress are
O Varies participants. These differences were associated with modifiable diabetes-specific factors such as delivered equitably, they
o Don't know healthcare access, perceived burden of disease, and social support. Although the sample included both are likely to improve
diabetes types, over 80% of participants had type 2 diabetes, making the findings highly relevant. equity by addressing
A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2 diabetes | psychosocial needs
receiving care in a safety-net clinic. Nearly four out of five participants reported at least moderate distress, | across diverse
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

and 92% experienced barriers in at least one social determinant of health domain. Interviews revealed populations. However, if
that job-related stress, limited provider access, and difficulties navigating the health system contributed to | access is uneven or
emotional burden. limited to certain groups,
A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at U.S. these interventions may
safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more common among | inadvertently exacerbate
younger individuals, women, and those with low income. High distress was independently associated with | existing health

lower medication taking, higher HbAlc, and worse cardiovascular risk profiles, suggesting a link between inequalities.
socioeconomic disadvantage, emotional burden, and suboptimal diabetes outcomes. Another study (Silver
2025) reported high diabetes distress among Black and Hispanic adults with diabetes in a safety-net
setting. Participants described the compounding effects of financial stress, inadequate access to self-
management education, and discrimination on their emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low
physician trust partially explained higher diabetes distress scores among African American participants
compared to their White American counterparts. Among Latino adults with type 2 diabetes, racial or
ethnic discrimination was found to be associated with increased diabetes distress and depressive
symptoms (LeBrdon 2019). In the Dutch Diabetes Pearl cohort, ethnic minority groups had significantly
higher rates of diabetes distress than White participants, even after adjustment for a wide range of
metabolic, cardiovascular, and lifestyle factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially more
harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic inequities.
Addressing diabetes distress in these populations, particularly through equitable access to supportive
interventions, may help reduce disparities in emotional burden and improve diabetes care outcomes.
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No In one pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
O Probably no | support programme delivered via telehealth by trained diabetes health professionals. Most participants found
O Probably yes | the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
o Yes with the intervention, though some noted that the structured format limited the scope of problems that could
® Varies be addressed (Holloway 2023).
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Don't know

Another pilot randomised controlled trial evaluated a five-session programme combining acceptance and
commitment therapy principles with diabetes education for adults with type 2 diabetes and moderate diabetes
distress. The intervention was well accepted, with a high completion rate and positive qualitative feedback (Ngan
2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary

O Probably no | substantially across regions and healthcare contexts. Key limiting factors include the availability of trained

o Probably yes | professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
o Yes competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of

® Varies specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
o Don't know | systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there

are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies Don't know
Trivial Small Moderate Large Varies Don't know
Trivial Small Moderate Large Varies Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important | Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors ) ) Probably favors the | Favors the ) .
) ) the intervention or . . 4 ) Varies Don't know
comparison the comparison ) intervention intervention
the comparison
Negligible costs and ) _ ) ,
Large costs Moderate costs ) Moderate savings Large savings Varies Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors ) ) Probably favors the | Favors the . No included
) ) the intervention or ) ) ) ) Varies )
comparison the comparison ) intervention intervention studies
the comparison
Reduced Probably reduced | Probably no impact Probably increased | Increased Varies Don't know
Probably no Probably yes Yes Varies Don't know
Probably no Probably yes Yes Varies Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  |Conditional recommendation for either [®elsleialelaEINTIelo sl aal=lsTo Ealo g o i =S

trong recommendation for the

intervention the intervention the intervention or the comparison intervention intervention
O O O o O
CONCLUSIONS

Recommendation

We suggest using psychological interventions in addition to usual care, rather than usual care alone, to reduce diabetes distress among adults with type 2
diabetes. (Conditional recommendation based on very low certainty of evidence)

Justification

We suggest psychological interventions in addition to usual care due to their moderate beneficial effect on reducing diabetes distress and minimal associated
harms. Although the certainty of evidence is very low, the intervention can be acceptable to adults with type 2 diabetes, may support equity, and aligns with
stakeholder values prioritising emotional well-being.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-specialists or
digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management pathways could help expand access to
diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Further research should focus on real-world studies evaluating psychological interventions for diabetes distress in diverse clinical settings. Additional cost-
effectiveness analyses specific to type 2 diabetes populations are also needed.

0o
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychological interventions vs. educational interventions be used for type 2 diabetes?

type 2 diabetes

psychological interventions

educational interventions

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial A non-significant The primary desirable effect is a reduction in diabetes distress, which was the main outcome for each clinical

o Small difference in diabetes question. An effect was considered clinically meaningful if the standardized mean difference (SMD) was equal to or
0 Moderate distress for larger than 0.3 in absolute value. The magnitude of effect was categorized as follows, with more negative values

o Large psychological versus indicating greater benefit:
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ADDITIONAL CONSIDERATIONS

JUDGEMENT

RESEARCH EVIDENCE

® Varies
o Don't know

educational
interventions. Both
types of interventions
were effective in
reducing diabetes
distress in respective

analyses vs. usual care. | reviews.

- SMD < -0.5: large effect

- SMD > -0.5 and £ -0.3: moderate effect

- SMD > -0.3 and < -0.2: small effect

- SMD > -0.2: trivial or no effect

In addition to the primary outcome, potential benefits on secondary outcomes such as health-related quality of

life or glycaemic levels were supplementarily considered based on findings from previously published systematic

Undesirable Effects: How substantial are the undesirable anticipated effects?

e Don't know

identified. However, adverse
events were infrequently and
inconsistently assessed, and no
trials directly compared the two
interventions. Therefore, no
conclusions can be drawn about
the relative undesirable effects of
psychological versus educational
interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Available evidence for either If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress—the
o Small psychological or educational primary outcome—this was considered an undesirable effect. A clinically meaningful increase in

o0 Moderate interventions against usual care diabetes distress was defined as a standardized mean difference (SMD) > 0.3. The magnitude of

O Large suggests that no serious or undesirable effects was categorized as follows:

O Varies intervention-related harms were - SMD 2 +0.5: large undesirable effect

- SMD 2 +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of psychological and
psychoeducational interventions were reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or harms
related to the interventions, the guideline development panel (GDP) concluded—based on collective
clinical and research experience—that if any undesirable effects do occur, they are most likely to be
minimal or trivial in magnitude. This judgment reflects both the nature of the interventions and the
consistent absence of documented harms in the evidence base.
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

e Very low

o Low

O Moderate

O High

o No included studies

Based on GRADE certainty of evidence assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

O Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a
highly relevant outcome in both clinical care and research. A 2024 systematic review of qualitative
studies (Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved
adults with type 2 diabetes. It found that diabetes distress commonly arose from feelings of
helplessness, loss of autonomy, and negative self-perception, often exacerbated by interactions with
health systems. The authors concluded that acknowledging distress and promoting empowerment
should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with
diabetes (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among
the top three most important psychosocial outcomes (Porth 2024). It surpassed the predefined
threshold for prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent
across diabetes types, underscoring the cross-cutting relevance of distress in psychosocial diabetes
care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress
was explicitly named among the key non-clinical outcomes to be routinely assessed, alongside
psychological well-being and confidence in self-management.
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JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the
most consistently endorsed person-reported outcomes in international studies aiming to inform core
outcome sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes
wanted to discuss their emotional experiences with healthcare professionals. Distress-related topics,
such as the emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with
type 2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to
self-management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus
group study comparing insulin- and non-insulin-treated individuals found that those using insulin
reported greater distress related to glycaemic levels, physical burden, and emotional strain, while
others more often cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2
diabetes but also by healthcare professionals and researchers. This shared recognition reinforces the
importance of systematically assessing and addressing diabetes distress in care pathways, research
outcomes, and policy frameworks.

References

- Glenn LE, Thurlow CB, Enriquez M. The "Ups and Downs" of Living With Type 2 Diabetes Among
Working Adults in the Rural South. J Prim Care Community Health. 2022 Jan-
Dec;13:21501319221143715. doi: 10.1177/21501319221143715.

- Hamilton K, Forde R, Due-Christensen M, Eeg-Olofson K, Nathanson D, Rossner S, Vikstrom-Greve S,
Porth AK, Seidler Y, Kautzky-Willer A, Delbecque L, Ozdemir Saltik AZ, Hasler Y, Flores V, Stamm T,
Hopkins D, Forbes A. Which diabetes specific patient reported outcomes should be measured in
routine care? A systematic review to inform a core outcome set for adults with Type 1 and 2 diabetes
mellitus: The European Health Outcomes Observatory (H20) programme. Patient Educ Couns. 2023
Nov;116:107933. doi: 10.1016/j.pec.2023.107933.

© EASD 2026, Guideline Report: Diabetes Distress

214



Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

- Hendrieckx C, Halliday JA, Russell-Green S, Cohen N, Colman PG, Jenkins A, O'Neal D, Speight J. Adults
With Diabetes Distress Often Want to Talk With Their Health Professionals About It: Findings From an
Audit of 4 Australian Specialist Diabetes Clinics. Can J Diabetes. 2020 Aug;44(6):473-480. doi:
10.1016/j.jcjd.2020.02.004.

- Hood S, Irby-Shasanmi A, de Groot M, Martin E, LaJoie AS. Understanding Diabetes-Related Distress
Characteristics and Psychosocial Support Preferences of Urban African American Adults Living With
Type 2 Diabetes: A Mixed-Methods Study. Diabetes Educ. 2018 Apr;44(2):144-157. doi:
10.1177/0145721718754325. Epub 2018 Jan 27.

- Morales-Brown LA, Perez Algorta G, Salifu Y. Understanding Experiences of Diabetes Distress: A
Systematic Review and Thematic Synthesis. J Diabetes Res. 2024 Nov 14;2024:3946553. doi:
10.1155/2024/3946553.0rben E, et al. The lived experience of diabetes distress: insights from adults
with type 1 and type 2 diabetes. Diabet Med. 2022;39(10):e14919.

- Porth AK, Seidler Y, Long PA, Stamm T, Huberts AS, Hamilton K, Kautzky-Willer A. Putting person-
centred psychosocial diabetes care into practice: two psychosocial care pathways based on outcome
preferences of people with diabetes and healthcare professionals. BMJ Ment Health. 2024 Aug
25;27(1):e301061. doi: 10.1136/bmjment-2024-301061.

- Skovlund SE, Troelsen LH, Klim L, Jakobsen PE, Ejskjaer N. The participatory development of a national
core set of person-centred diabetes outcome constructs for use in routine diabetes care across
healthcare sectors. Res Involv Engagem. 2021 Sep 10;7(1):62. doi: 10.1186/s40900-021-00309-7.
Tanenbaum ML, Kane NS, Kenowitz J, Gonzalez JS. Diabetes distress from the patient's perspective:
Qualitative themes and treatment regimen differences among adults with type 2 diabetes. J Diabetes
Complications. 2016 Aug;30(6):1060-8. doi: 10.1016/j.jdiacomp.2016.04.023.

© EASD 2026, Guideline Report: Diabetes Distress

215



Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in
o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

o Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

o Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

o Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the
o Low EtD framework because these factors are interconnected and often share common implications in the evaluation
o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,
o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies
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resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

o Probably favors the comparison
o Does not favor either the
intervention or the comparison

o Probably favors the intervention
o Favors the intervention

® Varies

o No included studies

No evidence on cost-effectiveness
comparing psychological to
educational interventions. Data on
the cost-effectiveness of either
type of interventions vs usual care
are also limited and variable
across different healthcare
settings and countries.

We have assessed resource use, certainty for resource evidence, and cost-
effectiveness as a single domain in the EtD framework because these factors are
interconnected and often share common implications in the evaluation of healthcare
interventions. Additionally, due to the paucity of relevant resources/costs/cost-
effectiveness data, particularly for interventions targeting diabetes distress,
combining these domains allows for a more efficient approach to evaluating the
economic impact of interventions. This streamlined approach helps facilitate
decision-making in the context of limited evidence for individual domains.

Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

o Probably reduced
o Probably no impact
O Probably increased
o Increased

O Varies

e Don't know

Both psychological and educational interventions have the potential to reduce diabetes distress
among adults with type 2 diabetes, provided they are delivered equitably, particularly in
socioeconomically disadvantaged populations where distress is more prevalent. However, given
the lack of direct comparative data, it is uncertain whether either intervention offers a greater
advantage in reducing disparities, and no conclusions can be drawn regarding their relative
impact on health equity.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In one pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

Another pilot randomised controlled trial evaluated a five-session programme combining acceptance and
commitment therapy principles with diabetes education for adults with type 2 diabetes and moderate diabetes
distress. The intervention was well accepted, with a high completion rate and positive qualitative feedback (Ngan
2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Feasibility

Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important . ) )
) ) Probably no important No important uncertainty
uncertainty uncertainty or . L o
o o uncertainty or variability | or variability
or variability | variability
Does not favor either the
Favors the Probably favors the | | . Probably favors the Favors the ) .
) ) intervention or the ) ) ) ) Varies | Don't know
comparison comparison X intervention intervention
comparison
Negligible costs and ) ) ) ,
Large costs Moderate costs ) Moderate savings Large savings | Varies | Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either the )
Favors the Probably favors the | . ) Probably favors the Favors the . No included
) ) intervention or the ) ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
220

© EASD 2026, Guideline Report: Diabetes Distress



TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We suggest using either psychological or educational interventions to reduce diabetes distress among adults with type 2 diabetes. (Conditional
recommendation based on very low certainty of evidence)

Justification

Both interventions showed beneficial effects on diabetes distress in separate comparisons with usual care. The relative effects, acceptability, feasibility, and
cost-effectiveness of the two interventions remain uncertain due to limited and indirect evidence. Given this, either intervention may be a suitable option
depending on local context and preferences.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on duration of study, delivery mode of the intervention (individual or group
intervention), or level of diabetes distress at baseline.

Implementation considerations

Implementation may depend on resource availability, service structure, and health professional training. Programmes should be tailored to fit within existing
care pathways and capacities, with appropriate support and supervision. Integrating peer support into care or management pathways could help expand
access to diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities
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Further research should focus on real-world studies evaluating psychological interventions versus educational interventions for diabetes distress in diverse
clinical settings. Additional cost-effectiveness analyses specific to type 2 diabetes populations are also needed. Since the effect size difference between
psychological interventions and psychosocial education is minimal and both are active interventions, it is worth considering whether psychosocial education
may be non-inferior to psychological interventions. This question is particularly relevant given that psychosocial education can be more readily implemented
within routine healthcare settings. Future research should explicitly test this through well-designed non-inferiority studies.
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Psychoeducational interventions for diabetes distress

QUESTION

POPULATION:
INTERVENTION:
COMPARISON:

MAIN OUTCOMES:

ASSESSMENT

JUDGEMENT

Should psychoeducational interventions vs. usual care be used for type 1 diabetes?

type 1 diabetes

psychoeducational interventions

usual care

SMD DDS-PAID

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is highly prevalent among
adults with type 1 diabetes (Dennick 2015).

In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with diabetes across 13 countries, 41% reported
poor psychological well-being, and emotional concerns related to diabetes were common; however, the results
were not stratified by diabetes type. The subsequent DAWN2 study (Nicolucci 2013) included 8,596 adults with
diabetes from 17 countries, of whom 1,368 had type 1 diabetes. In this cohort, 45% of participants reported
elevated diabetes distress. The prevalence varied substantially between countries, with the highest rates found
in Algeria, Russia, and Turkey; and the lowest in the Netherlands, Denmark, and the USA. The DAWN2 dataset
also showed that young adults (<30 years old) with type 1 diabetes reported higher levels of diabetes-specific
distress than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States, the
prevalence of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54% in a sample of
224 adults (Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1 diabetes found that 36%
had high diabetes-related distress, defined by a PAID score of 240 (Grulovic 2022). In Norway, a nationwide
population-based registry study including over 10,000 adults with type 1 diabetes reported that 22%

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

experienced high levels of distress. Common concerns included fear of complications and emotional exhaustion
related to self-management demands (Hernar 2024).

A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes, sub-optimal self-
management behaviours, and deteriorated mental health. In a cross-sectional study using continuous glucose
monitoring (CGM), adults with higher distress spent more time above the target glucose range and less time in
range than those with lower distress (Kelly 2024). Similar findings were observed in a 17-day ecological
momentary assessment study, where daily distress ratings were positively associated with hyperglycaemia and
higher mean glucose levels. Time spent with distress also predicted HbA1lc at three-month follow-up (Ehrmann
2022). Longitudinal studies have shown that greater baseline distress is associated with more frequent missed
insulin boluses and higher HbAlc over time, while reductions in distress coincide with improved glycaemic
outcomes (Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been demonstrated
in studies including individuals with both type 1 diabetes and type 2 diabetes. In one study, baseline diabetes
distress was associated with a more than twofold increase in the likelihood of developing or maintaining
depressive symptoms over six months, while depressive symptoms also increased the likelihood of sustained
diabetes distress (Ehrmann 2015). Similarly, in a trial of psychosocial intervention, a clinically meaningful
reduction in diabetes distress was associated with a fourfold increase in the likelihood of improved depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
O Trivial There was no effect of the intervention in reducing diabetes distress compared to usual care, based on data The primary desirable

o Small from two trials. effect is a reduction in

o Moderate diabetes distress, which
o Large was the main outcome

® Varies for each clinical question.
o Don't know An effect was considered

clinically meaningful if
the standardized mean
difference (SMD) was
equal to or larger than
0.3 in absolute value. The
magnitude of effect was
categorized as follows,
with more negative
values indicating greater
benefit:

- SMD < -0.5: large effect
-SMD >-0.5 and £ -0.3:
moderate effect

-SMD >-0.3 and £-0.2:
small effect

- SMD > -0.2: trivial or no
effect
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Undesirable Effects: How substantial are the undesirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS
® Trivial There was no If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress, the primary outcome,
o Small effect of the this was considered an undesirable effect. A clinically meaningful increase in diabetes distress was defined as a
o Moderate intervention in standardized mean difference (SMD) > 0.3. The magnitude of undesirable effects was categorized as follows:
o Large reducing diabetes |- SMD 2 +0.5: large undesirable effect
o Varies distress compared |- SMD 2 +0.3 and < +0.5: moderate undesirable effect
o Don't know to usual care, - SMD 2 +0.2 and < +0.3: small undesirable effect
based on data - SMD < +0.2: trivial or no undesirable effect
from two trials. The single available trial did not identify any specific undesirable effects. Based on collective clinical and research
experience, the guideline development panel concluded that if undesirable effects do occur, they are most likely
minimal or trivial. This judgment reflects the nature of psychoeducational interventions and the consistent absence of
documented harms in the available evidence base.

Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

e Very low Based on GRADE certainty of evidence assessment
O Low

o Moderate

o High

o No included studies

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Important uncertainty or | Various sources support that diabetes distress is consistently regarded as a meaningful and
variability important outcome by adults with type 1 diabetes, healthcare professionals, and other stakeholders.
0 Possibly important
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

uncertainty or variability

® Probably no important
uncertainty or variability

o No important uncertainty
or variability

A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19
studies, several of which included adults with type 1 diabetes. Although findings were not
disaggregated by diabetes type, central themes, such as perceived helplessness, loss of autonomy,
and the invisibility of emotional burden in healthcare encounters, are highly applicable to people
with type 1 diabetes given the intensive nature of daily self-management. The authors concluded
that diabetes distress should be proactively acknowledged and addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including
40% of participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of
healthcare professionals rated diabetes distress as highly important (7 out of 10) for inclusion in
routine diabetes care. Subgroup analysis showed no meaningful difference in ratings between people
with type 1 diabetes and type 2 diabetes, suggesting broad and consistent valuation across the
diabetes community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core
outcome set through interviews and expert consensus. Diabetes distress was explicitly identified by
people with type 1 diabetes and type 2 diabetes and adopted by a multi-stakeholder working group
as one of the most important outcome domains for routine use in diabetes care.

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017)
identified diabetes-related stress as one of only eight core outcomes achieving consensus (270%
endorsement) among people with diabetes, clinicians, and researchers. The study underscored that
young adults view diabetes distress as a critical emotional experience, closely tied to identity,
autonomy, and developmental transitions.

Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes
experience a high emotional burden associated with long-term disease management and stigma.
While some noted greater acknowledgement of distress by healthcare professionals compared to
those with type 2 diabetes, they emphasised that diabetes distress remained a significant and under-
supported concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by
adults with type 1 diabetes, clinicians, researchers, and health system stakeholders. These findings
support the prioritisation of distress in routine care, outcome measurement, and intervention
development across all stakeholder groups.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on judgements for domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in
o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

o Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

o Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

o Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.
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Certainty of evidence of required

resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

O Low EtD framework because these factors are interconnected and often share common implications in the evaluation

O Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

O High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the
comparison

O Probably favors
the comparison
o Does not favor
either the
intervention or the
comparison

o Probably favors
the intervention
o Favors the
intervention

® Varies

o No included
studies

A cross-sectional registry study in Denmark found that adults with high diabetes distress had significantly
more healthcare visits compared to those with lower distress levels, but no substantial increase in total
healthcare costs was observed (Schmidt 2025). Similarly, a German cohort study concluded that depressive
symptoms, but not diabetes distress, were associated with increased healthcare expenditures and lost
productivity (Sommer 2024). These findings suggest that diabetes distress may contribute to greater
healthcare engagement but not necessarily to higher costs.

A Dutch cost-effectiveness study (de Wit 2017) evaluated the HypoAware programme, a psychoeducational
intervention combining group and online components, for adults with type 1 diabetes or insulin-treated type
2 diabetes experiencing problematic hypoglycaemia. From a societal perspective, the intervention had an
incremental cost-effectiveness ratio (ICER) of €2,233 per severe hypoglycaemic event prevented. However, no
gain in quality-adjusted life years (QALYs) was observed, and the probability of cost-effectiveness was modest
(approximately 54-55%) in both societal and healthcare perspectives. A subgroup analysis restricted to
people with type 1 diabetes found similar results, although separate ICERs were not reported.

In the T1-REDEEM trial, a U.S.-based study (Shumway 2019) examined the costs of implementing two group
interventions targeting diabetes distress: OnTrack (psychoeducational) and Knowlt (educational control). Both
reduced distress, with OnTrack showing superior short-term effects. OnTrack was more expensive to deliver
(USD 799 vs USD 497 per participant), and no formal cost-effectiveness analysis was performed. The authors

We have assessed
resource use, certainty
for resource evidence,
and cost-effectiveness
as a single domain in the
EtD framework because
these factors are
interconnected and
often share common
implications in the
evaluation of healthcare
interventions.
Additionally, due to the
paucity of relevant
resources/costs/cost-
effectiveness data,
particularly for
interventions targeting
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

noted that both interventions were within the lower cost range of previously studied self-management
programmes.

A 2020 systematic review (Siegel 2020) assessed the cost-effectiveness of diabetes-related interventions
broadly, including multicomponent programmes integrating behavioural, pharmacological, and educational
strategies. These were generally very cost-effective, with an estimated cost of USD 2,315 per QALY gained.
While these findings provide indirect support for psychoeducational models, they are not stratified by
diabetes type or by the psychological components of the intervention.

In summary, current evidence suggests that psychoeducational interventions in type 1 diabetes may involve
moderate implementation costs and limited cost-effectiveness when assessed via QALYs. More diabetes
distress-specific economic evaluations are needed to inform routine implementation.
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diabetes distress,
combining these
domains allows for a
more efficient approach
to evaluating the
economic impact of
interventions. This
streamlined approach
helps facilitate decision-
making in the context of
limited evidence for
individual domains.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

O Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

Evidence directly assessing equity-related aspects of diabetes distress in adults with type 1 diabetes is
limited. However, findings from mixed-population studies suggest that diabetes distress may be influenced
by ethnic and socioeconomic factors, with possible implications for people with type 1 diabetes.

In the U.S. subset of the DAWN?2 study (Peyrot et al. 2014), which included 16.3% of participants with type
1 diabetes, ethnic differences in psychological outcomes were examined among adults with diabetes.
While overall well-being and quality of life were sometimes more favourable in ethnic minority groups,
levels of diabetes distress were consistently higher among African American, Hispanic, and Chinese
American participants compared to White non-Hispanics.

A cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care in U.S. safety-
net clinics. Although only a small proportion of the sample had type 1 diabetes, the study found that
diabetes distress was more common among younger individuals, women, and those with low income.
High distress was independently associated with suboptimal medication taking and worse glycaemic
levels.

A mixed-methods study (Silver 2025) conducted among Black and Hispanic adults with diabetes in a large
safety-net health system also reported high levels of diabetes distress. Participants described how
financial strain, inadequate nutrition education, and systemic barriers undermined their capacity to self-
manage their condition. Although most participants likely had type 2 diabetes, the identified themes, such
as limited access to support and exacerbation of distress by social determinants, are relevant to
individuals with type 1 diabetes as well.

In summary, while direct evidence for equity impacts in type 1 diabetes is limited, findings from diverse
and underserved populations suggest that socioeconomic and ethnic disparities may contribute to higher
levels of diabetes distress. This highlights the importance of equitable delivery of interventions to reduce
distress, which may help address disparities in emotional burden and self-management support among
people with type 1 diabetes.
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The Guideline
Development Panel
(GDP) noted that if
interventions targeting
diabetes distress are
delivered equitably, they
are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain groups,
these interventions may
inadvertently exacerbate
existing health
inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

In a pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Feasibility

Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) .
) ) the intervention or the | ) ) ) Varies | Don't know
comparison comparison . intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We do not suggest using psychoeducational interventions in addition to usual care, rather than usual care alone, to reduce diabetes distress among adults
with type 1 diabetes. (Conditional recommendation based on very low certainty of evidence)

Justification

We issue a conditional recommendation against routinely using psychoeducational interventions in preference to usual care to reduce diabetes distress in
adults with type 1 diabetes based on very low certainty of evidence. The two available trials showed no benefit on diabetes distress. While undesirable effects
are likely minimal, the overall balance of effects does not favour the intervention.

Subgroup considerations

Not applicable

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-specialists or
digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management pathways could help expand access to
diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Future trials are needed to evaluate the effects of psychoeducational interventions compared with usual care in adults with type 1 diabetes, with a focus on
diabetes distress. Additional evidence would strengthen the certainty of effect estimates and support more definitive recommendations.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychoeducational interventions vs. educational interventions be used for type 1 diabetes?

type 1 diabetes

psychoeducational interventions

educational interventions

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is highly prevalent among
adults with type 1 diabetes (Dennick 2015).

In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with diabetes across 13 countries, 41% reported
poor psychological well-being, and emotional concerns related to diabetes were common; however, the results
were not stratified by diabetes type. The subsequent DAWN2 study (Nicolucci 2013) included 8,596 adults with
diabetes from 17 countries, of whom 1,368 had type 1 diabetes. In this cohort, 45% of participants reported
elevated diabetes distress. The prevalence varied substantially between countries, with the highest rates found in
Algeria, Russia, and Turkey; and the lowest in the Netherlands, Denmark, and the USA. The DAWN?2 dataset also
showed that young adults (<30 years old) with type 1 diabetes reported higher levels of diabetes-specific distress
than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States, the
prevalence of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54% in a sample of
224 adults (Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1 diabetes found that 36%
had high diabetes-related distress, defined by a PAID score of 240 (Grulovic 2022). In Norway, a nationwide
population-based registry study including over 10,000 adults with type 1 diabetes reported that 22% experienced
high levels of distress. Common concerns included fear of complications and emotional exhaustion related to
self-management demands (Hernar 2024).

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes, suboptimal self-
management behaviours, and deteriorated mental health. In a cross-sectional study using continuous glucose
monitoring (CGM), adults with higher distress spent more time above the target glucose range and less time in
range than those with lower distress (Kelly 2024). Similar findings were observed in a 17-day ecological
momentary assessment study, where daily distress ratings were positively associated with hyperglycaemia and
higher mean glucose levels. Time spent with distress also predicted HbAlc at three-month follow-up (Ehrmann
2022). Longitudinal studies have shown that greater baseline distress is associated with more frequent missed
insulin boluses and higher HbAlc over time, while reductions in distress coincide with improved glycaemic
outcomes (Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been demonstrated in
studies including individuals with both type 1 diabetes and type 2 diabetes. In one study, baseline diabetes
distress was associated with a more than twofold increase in the likelihood of developing or maintaining
depressive symptoms over six months, while depressive symptoms also increased the likelihood of sustained
diabetes distress (Ehrmann 2015). Similarly, in a trial of psychosocial intervention, a clinically meaningful
reduction in diabetes distress was associated with a fourfold increase in the likelihood of improved depressive
symptoms (Reimer 2017).

References

- Dennick K, Sturt J, Hessler D, Purssell E, Hunter B, Oliver J, Fisher L. High rates of elevated diabetes distress in
research populations: A systematic review and meta-analysis. International Diabetes Nursing, 2015; 12(3), pp. 93-
107.

- Ehrmann D, Kulzer B, Haak T, Hermanns N. Longitudinal relationship of diabetes-related distress and depressive
symptoms: analysing incidence and persistence. Diabet Med. 2015 Oct;32(10):1264-71. doi: 10.1111/dme.12861.
- Ehrmann D, Schmitt A, Priesterroth L, Kulzer B, Haak T, Hermanns N. Time With Diabetes Distress and Glycemia-
Specific Distress: New Patient-Reported Outcome Measures for the Psychosocial Burden of Diabetes Using
Ecological Momentary Assessment in an Observational Study. Diabetes Care. 2022 Jul 7;45(7):1522-1531.

- Fisher L, Hessler D, Polonsky W, Strycker L, Masharani U, Peters A. Diabetes distress in adults with type 1
diabetes: Prevalence, incidence and change over time. J Diabetes Complications. 2016 Aug;30(6):1123-8. doi:
10.1016/j.jdiacomp.2016.03.032.

- Grulovic N, Rojnic Kuzman M, Baretic M. Prevalence and predictors of diabetes-related distress in adults with
type 1 diabetes. Sci Rep. 2022 Sep 21;12(1):15758. doi: 10.1038/s41598-022-19961-4.

© EASD 2026, Guideline Report: Diabetes Distress 239



Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

- Hernar |, Cooper JG, Nilsen RM, Skinner TC, Strandberg RB, Iversen MM, Graue M, Ernes T, Lgvaas KF, Madsen
TV, Lie SS, Richards DA, Ueland GA, Haugstvedt A. Diabetes Distress and Associations With Demographic and
Clinical Variables: A Nationwide Population-Based Registry Study of 10,186 Adults With Type 1 Diabetes in
Norway. Diabetes Care. 2024 Jan 1;47(1):126-131. doi: 10.2337/dc23-1001.

- Hessler DM, Fisher L, Polonsky WH, Masharani U, Strycker LA, Peters AL, Blumer |, Bowyer V. Diabetes distress is
linked with worsening diabetes management over time in adults with Type 1 diabetes. Diabet Med. 2017
Sep;34(9):1228-1234. doi: 10.1111/dme.13381.

- Kelly CS, Nguyen H, Chapman KS, Wolf WA. The emotional burden of type 1 diabetes: A cross-sectional study to
understand associations between diabetes distress and glucose metrics in adulthood. Diabet Med. 2024
Nov;41(11):e15425. doi: 10.1111/dme.15425.

- Nicolucci A, Kovacs Burns K, Holt RI, Comaschi M, Hermanns N, Ishii H, Kokoszka A, Pouwer F, Skovlund SE,
Stuckey H, Tarkun I, Vallis M, Wens J, Peyrot M; DAWN2 Study Group. Diabetes Attitudes, Wishes and Needs
second study (DAWN2™): cross-national benchmarking of diabetes-related psychosocial outcomes for people
with diabetes. Diabet Med. 2013 Jul;30(7):767-77. doi: 10.1111/dme.12245.

- Peyrot M, Rubin RR, Lauritzen T, Snoek FJ, Matthews DR, Skovlund SE. Psychosocial problems and barriers to
improved diabetes management: results of the Cross-National Diabetes Attitudes, Wishes and Needs (DAWN)
Study. Diabet Med. 2005 Oct;22(10):1379-85. doi: 10.1111/j.1464-5491.2005.01644.x.

- Reimer A, Schmitt A, Ehrmann D, Kulzer B, Hermanns N. Reduction of diabetes-related distress predicts
improved depressive symptoms: A secondary analysis of the DIAMOS study. PLoS One. 2017 Jul
10;12(7):e0181218. doi: 10.1371/journal.pone.0181218.

- Vallis M, Willaing I, Holt RIG. Emerging adulthood and Type 1 diabetes: insights from the DAWN2 Study. Diabet
Med. 2018 Feb;35(2):203-213. doi: 10.1111/dme.13554.

© EASD 2026, Guideline Report: Diabetes Distress 240



Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

versus educational
interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

O Trivial Meta-analysis found | The primary desirable effect is a reduction in diabetes distress, which was the main outcome for each clinical

o Small a non-significant question. An effect was considered clinically meaningful if the standardized mean difference (SMD) was equal to or
o Moderate difference in larger than 0.3 in absolute value. The magnitude of effect was categorized as follows, with more negative values

o Large diabetes distress for | indicating greater benefit:

® Varies psychoeducational - SMD < -0.5: large effect

- SMD > -0.5 and £ -0.3: moderate effect
- SMD >-0.3 and < -0.2: small effect
- SMD > -0.2: trivial or no effect

Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

versus educational
interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial Meta-analysis found | If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress, the primary outcome,
o Small a non-significant this was considered an undesirable effect. A clinically meaningful increase in diabetes distress was defined as a

o0 Moderate difference in standardized mean difference (SMD) = 0.3. The magnitude of undesirable effects was categorized as follows:

O Large diabetes distress for |- SMD 2 +0.5: large undesirable effect

O Varies psychoeducational - SMD > +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

Given the lack of evidence suggesting potential undesirable efects of the intervention or comparator on other
outcomes, the guideline development panel (GDP) concluded—based on collective clinical and research experience—
that if any undesirable effects do occur, they are most likely to be minimal or trivial in magnitude.
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Certainty of evidence

What is the overall certainty of the evidence of effects?

o No included studies

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Very low Based on GRADE certainty of evidence assessment

® Low

o Moderate

o High

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

O Important
uncertainty or
variability

o Possibly
important
uncertainty or
variability

® Probably no
important
uncertainty or
variability

o No important
uncertainty or
variability

Various sources support that diabetes distress is consistently regarded as a meaningful and important outcome
by adults with type 1 diabetes, healthcare professionals, and other stakeholders.

A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19 studies,
several of which included adults with type 1 diabetes. Although findings were not disaggregated by diabetes
type, central themes, such as perceived helplessness, loss of autonomy, and the invisibility of emotional burden
in healthcare encounters, are highly applicable to people with type 1 diabetes given the intensive nature of daily
self-management. The authors concluded that diabetes distress should be proactively acknowledged and
addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including 40% of
participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of healthcare
professionals rated diabetes distress as highly important (7 out of 10) for inclusion in routine diabetes care.
Subgroup analysis showed no meaningful difference in ratings between people with type 1 diabetes and type 2
diabetes, suggesting broad and consistent valuation across the diabetes community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core outcome set
through interviews and expert consensus. Diabetes distress was explicitly identified by people with type 1
diabetes and type 2 diabetes and adopted by a multi-stakeholder working group as one of the most important
outcome domains for routine use in diabetes care.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017) identified
diabetes-related stress as one of only eight core outcomes achieving consensus (270% endorsement) among
people with diabetes, clinicians, and researchers. The study underscored that young adults view diabetes distress
as a critical emotional experience, closely tied to identity, autonomy, and developmental transitions.

Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes experience a high
emotional burden associated with long-term disease management and stigma. While some noted greater
acknowledgement of distress by healthcare professionals compared to those with type 2 diabetes, they
emphasised that diabetes distress remained a significant and under-supported concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by adults with
type 1 diabetes, clinicians, researchers, and health system stakeholders. These findings support the prioritisation
of distress in routine care, outcome measurement, and intervention development across all stakeholder groups.

References

- Byrne M, O'Connell A, Egan AM, Dinneen SF, Hynes L, O'Hara MC, Holt RIG, Willaing I, Vallis M, Hendrieckx C,
Coyne I. A core outcomes set for clinical trials of interventions for young adults with type 1 diabetes: an
international, multi-perspective Delphi consensus study. Trials. 2017 Dec 19;18(1):602. doi: 10.1186/s13063-017-
2364-y.

- Morales-Brown LA, Perez Algorta G, Salifu Y. Understanding Experiences of Diabetes Distress: A Systematic
Review and Thematic Synthesis. J Diabetes Res. 2024 Nov 14;2024:3946553. doi: 10.1155/2024/3946553.

- Orben K, Ritholz MD, McCalla M, Beverly EA. Differences and similarities in the experience of living with
diabetes distress: A qualitative study of adults with type 1 and type 2 diabetes. Diabet Med. 2022
Oct;39(10):€14919. doi: 10.1111/dme.14919.

- Porth AK, Seidler Y, Long PA, Stamm T, Huberts AS, Hamilton K, Kautzky-Willer A. Putting person-centred
psychosocial diabetes care into practice: two psychosocial care pathways based on outcome preferences of
people with diabetes and healthcare professionals. BMJ Ment Health. 2024 Aug 25;27(1):e301061. doi:
10.1136/bmjment-2024-301061.

- Skovlund SE, Troelsen LH, Klim L, Jakobsen PE, Ejskjaer N. The participatory development of a national core set
of person-centred diabetes outcome constructs for use in routine diabetes care across healthcare sectors. Res
Involv Engagem. 2021 Sep 10;7(1):62. doi: 10.1186/s40900-021-00309-7.

© EASD 2026, Guideline Report: Diabetes Distress

243



Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on judgements for domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-

o Moderate costs effectiveness as a single domain in the EtD framework because these factors are

o Negligible costs and savings interconnected and often share common implications in the evaluation of healthcare

o Moderate savings interventions. Additionally, due to the paucity of relevant resources/costs/cost-

o Large savings effectiveness data, particularly for interventions targeting diabetes distress, combining

o Varies these domains allows for a more efficient approach to evaluating the economic

e Don't know impact of interventions. This streamlined approach helps facilitate decision-making in
the context of limited evidence for individual domains.
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Certainty of evidence of required

resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

O Low EtD framework because these factors are interconnected and often share common implications in the evaluation

O Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

O High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

O Probably favors the
comparison

o Does not favor either the
intervention or the comparison
o Probably favors the
intervention

o Favors the intervention

® Varies

o No included studies

A U.S.-based randomized trial (Shumway et al. 2019) compared two manualized group
interventions in adults with type 1 diabetes and elevated diabetes distress: OnTrack (a
psychoeducational intervention targeting emotional coping, led by a psychologist)
versus Knowlt (an educational control condition). While both interventions reduced
diabetes distress, OnTrack showed greater short-term improvements. Implementation
costs were higher for OnTrack (USD 799 per participant vs USD 497 for Knowlt). The
study did not include a formal cost-effectiveness analysis, but did report resource use
by intervention arm, highlighting the higher delivery cost of psychologically oriented
programs. The authors concluded: "This is the first study to examine the costs of
implementing interventions targeting diabetes distress in the context of type 1
diabetes. Both interventions had per participant implementation costs in the lower end
of the range of previously examined diabetes self-management interventions ($219 to
$5,390)." (Shumway et al. 2019). However, the cost-effectiveness of either type of
interventions can vary considerably across different healthcare settings and countries.
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We have assessed resource use,
certainty for resource evidence,
and cost-effectiveness as a single
domain in the EtD framework
because these factors are
interconnected and often share
common implications in the
evaluation of healthcare
interventions. Additionally, due to
the paucity of relevant
resources/costs/cost-
effectiveness data, particularly for
interventions targeting diabetes
distress, combining these
domains allows for a more
efficient approach to evaluating
the economic impact of
interventions. This streamlined
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
and elevated diabetes distress. J Diabetes Complications. 2019;33(10):107419. approach helps facilitate decision-
doi:10.1016/j.jdiacomp.2019.107419 making in the context of limited
evidence for individual domains.

Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Reduced All interventions thar can reduce diabetes distress, if equitably delivered, may contribute to reducing
o Probably reduced disparities in emotional burden and support among people with type 1 diabetes. However, It is uncertain

o Probably no impact | whether psychoeducational interventions could offers a greater advantage in reducing disparities

o Probably increased | compared to educational interventions. As such, no conclusions can be drawn regarding their relative
O Increased impact on health equity.

O Varies

e Don't know

Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No In a pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health

o Probably no | support programme delivered via telehealth by trained diabetes health professionals. Most participants found

o Probably yes | the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction

o Yes with the intervention, though some noted that the structured format limited the scope of problems that could be
® Varies addressed (Holloway 2023).

o Don't know | In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as

acceptable psychological support (Orman 2016).
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary

O Probably no | substantially across regions and healthcare contexts. Key limiting factors include the availability of trained

o Probably yes | professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
o Yes competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of

e Varies specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
o Don't know | systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) .
) ) the intervention or the | ) ) ) Varies | Don't know
comparison comparison . intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
249
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We do not suggest psychoeducational interventions instead of educational interventions or vice versa to reduce diabetes distress among adults with type 1
diabetes. (Conditional recommendation based on low certainty of evidence)

Justification

We issue a conditional recommendation not to prefer one intervention over the other. Meta-analysis of three trials found no difference in effect on diabetes
distress between psychoeducational and educational interventions. No important differences are expected in undesirable effects, acceptability, feasibility, or
cost-effectiveness, which are likely to vary depending on context and implementation.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), baseline
level of diabetes distress, or risk of bias.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-specialists or
digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management pathways could help expand access to
diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

25

o
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Future studies should directly compare psychoeducational and educational interventions in adults with type 1 diabetes, evaluating their relative effects on
diabetes distress. Such trials would help clarify comparative benefits and inform more targeted recommendations. Moreover, the definitional distinction
between psychoeducational and educational interventions is often unclear. This overlap complicates interpretation and comparison of findings and should be
more clearly addressed in future research.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychoeducational interventions vs. usual care be used for type 2 diabetes?

type 2 diabetes

psychoeducational interventions

usual care

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial Diabetes distress reduction: SMD = -0.19 in favour of the intervention, which suggest a The primary desirable effect is a reduction in
o Small trivial effect in reducing diabetes distress. diabetes distress, which was the main

0 Moderate outcome for each clinical question. An effect
O Large was considered clinically meaningful if the
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RESEARCH EVIDENCE
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o Varies
o Don't know

A 2019 systematic review and meta-analysis assessed the effectiveness of
psychoeducational interventions in adults with type 2 diabetes, focusing in part on
glycaemic outcomes (Perrin 2019). Across 23 randomised controlled trials (n = 3,818) that
reported HbA1lc data, psychoeducational interventions were associated with a reduction in
HbAlc compared to control conditions. The pooled weighted mean difference was —0.28%
(3 mmol/mol; 95% confidence interval: —0.48 to —0.08 [-5 to 1 mmol/mol). This finding
suggests a modest improvement in glycaemic levels. However, overall heterogeneity was
high, and most interventions were not specifically designed to target diabetes distress,
which may have influenced the magnitude and consistency of the effect.
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standardized mean difference (SMD) was
equal to or larger than 0.3 in absolute value.
The magnitude of effect was categorized as
follows, with more negative values indicating
greater benefit:

- SMD < -0.5: large effect

- SMD > -0.5 and < -0.3: moderate effect

- SMD > -0.3 and < -0.2: small effect

- SMD > -0.2: trivial or no effect

In addition to the primary outcome, potential
benefits on secondary outcomes such as
health-related quality of life or glycaemic
levels were supplementarily considered based
on findings from previously published
systematic reviews.

Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial A 2019 systematic review and meta-analysis | If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes

o Small of 32 randomized controlled trials evaluated | distress—the primary outcome—this was considered an undesirable effect. A clinically

O Moderate | psychoeducational interventions for adults meaningful increase in diabetes distress was defined as a standardized mean difference (SMD)
O Large with type 2 diabetes (Perrin 2019), but did 2 0.3. The magnitude of undesirable effects was categorized as follows:

O Varies not assess adverse events or harms. - SMD > +0.5: large undesirable effect

References
- Perrin N, Bodicoat DH, Davies MJ,
Robertson N, Snoek FJ, Khunti K.

- SMD < +0.2: trivial or no undesirable effect

- SMD > +0.3 and < +0.5: moderate undesirable effect
- SMD 2 +0.2 and < +0.3: small undesirable effect
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Effectiveness of psychoeducational
interventions for the treatment of diabetes-
specific emotional distress and glycaemic
control in people with type 2 diabetes: a
systematic review and meta-analysis. Prim
Care Diabetes. 2019;13(6):556-567.
doi:10.1016/j.pcd.2019.04.001

interventions were reviewed to supplement this assessment.

In addition, previous systematic reviews that examined harms or adverse events of relevant

Given that previous systematic reviews did not assess or identify specific adverse events or
harms related to the interventions, the guideline development panel (GDP) concluded —based
on collective clinical and research experience—that if any undesirable effects do occur, they are
most likely to be minimal or trivial in magnitude. This judgment reflects both the nature of the
interventions and the consistent absence of documented harms in the evidence base.

Certainty of evidence: What is the overall certainty of the evidence of effects?

o No included studies

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
e Very low Based on GRADE certainty of evidence assessment

o Low

o Moderate

o High

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

O Important
uncertainty or
variability

0 Possibly important
uncertainty or
variability

® Probably no

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a highly
relevant outcome in both clinical care and research. A 2024 systematic review of qualitative studies
(Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved adults with
type 2 diabetes. It found that diabetes distress commonly arose from feelings of helplessness, loss of
autonomy, and negative self-perception, often exacerbated by interactions with health systems. The
authors concluded that acknowledging distress and promoting empowerment should be integral to
diabetes care.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

important uncertainty | In a multinational Delphi consensus study involving over 300 stakeholders, including people with diabetes

or variability (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among the top
o No important three most important psychosocial outcomes (Porth 2024). It surpassed the predefined threshold for
uncertainty or prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent across diabetes
variability types, underscoring the cross-cutting relevance of distress in psychosocial diabetes care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress was
explicitly named among the key non-clinical outcomes to be routinely assessed, alongside psychological
well-being and confidence in self-management.

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the most
consistently endorsed person-reported outcomes in international studies aiming to inform core outcome
sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes wanted
to discuss their emotional experiences with healthcare professionals. Distress-related topics, such as the
emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with type
2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to self-
management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus group
study comparing insulin- and non-insulin-treated individuals found that those using insulin reported
greater distress related to glycaemic levels, physical burden, and emotional strain, while others more often
cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2 diabetes
but also by healthcare professionals and researchers. This shared recognition reinforces the importance of
systematically assessing and addressing diabetes distress in care pathways, research outcomes, and policy
frameworks.
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

o Does not favor either the intervention or the comparison
® Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in the
o Negligible costs and savings evaluation of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-

0 Moderate savings effectiveness data, particularly for interventions targeting diabetes distress, combining these domains

o Large savings allows for a more efficient approach to evaluating the economic impact of interventions. This streamlined

o Varies approach helps facilitate decision-making in the context of limited evidence for individual domains.

e Don't know
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Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

O Low EtD framework because these factors are interconnected and often share common implications in the evaluation

O Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

O High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

O Probably favors the
comparison

o Does not favor either the
intervention or the comparison
o Probably favors the
intervention

o Favors the intervention

® Varies

o No included studies

A cross-sectional registry study in Denmark found that adults with high diabetes distress had
significantly more healthcare visits compared to those with lower distress levels, but no
substantial increase in total healthcare costs was observed (Schmidt 2025). Similarly, a German
cohort study concluded that depressive symptoms, but not diabetes distress, were associated
with increased healthcare expenditures and lost productivity (Sommer 2024). These findings
suggest that diabetes distress may contribute to greater healthcare engagement but not
necessarily to higher costs.

A Spanish cluster randomized trial (Garcia-Pérez 2022) evaluated a patient-targeted intervention
(PTI) in 2,334 adults with type 2 diabetes across 32 primary care practices. The PTl included
group-based educational workshops, tailored motivational SMS messages over 2 years, and
access to an interactive educational website. Although the intervention did not include formal
psychological therapy, its combination of structured education, motivational content, and
behavioural self-management support aligns it conceptually with psychoeducational models.
The economic evaluation, conducted from the Spanish healthcare system perspective, found
that the PTI had an incremental cost-effectiveness ratio (ICER) of €38,486 per quality-adjusted
life year (QALY) gained compared to usual care. In a predefined subgroup of individuals with
suboptimal glycaemic levels, the PTI was dominant—yielding higher QALYs at lower cost than

We have assessed
resource use, certainty
for resource evidence,
and cost-effectiveness as
a single domain in the
EtD framework because
these factors are
interconnected and often
share common
implications in the
evaluation of healthcare
interventions.
Additionally, due to the
paucity of relevant
resources/costs/cost-
effectiveness data,
particularly for
interventions targeting
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

the control arm. The PTI was also less costly and more effective than professional- or combined-
targeted interventions tested in the same trial.

A Dutch cost-effectiveness study (de Wit 2018) evaluated the HypoAware programme, a
psychoeducational blended intervention combining group sessions and an online module, in
137 adults with type 1 diabetes or insulin-treated type 2 diabetes who experienced problematic
hypoglycaemia. From a societal perspective, the ICER was €2,233 per severe hypoglycaemic
event prevented. However, no QALY gains were observed, and the probability of cost-
effectiveness was approximately 54-55% depending on the analytical perspective. Although
results were not stratified separately for type 2 diabetes, a portion of the cohort consisted of
people with insulin-treated type 2 diabetes, making the findings partially relevant.

A systematic review of 122 economic evaluations (Siegel 2020) reported that multicomponent
interventions incorporating behaviour change, structured education, and medication support
were typically cost-effective or cost-saving in adults with type 2 diabetes. Among the subset of
studies reporting ICERs, the median value was USS$2,315 per QALY gained. While the review did
not isolate psychoeducational elements specifically, most included studies were conducted in
type 2 diabetes populations and provide indirect support for the economic value of such
interventions.
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diabetes distress,
combining these
domains allows for a
more efficient approach
to evaluating the
economic impact of
interventions. This
streamlined approach
helps facilitate decision-
making in the context of
limited evidence for
individual domains.
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Reduced A substantial body of evidence indicates that diabetes distress is more prevalent and more severe among | The Guideline

O Probably reduced adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially and ethnically | Development Panel

O Probably no impact | minoritized groups. These disparities appear to be driven by both structural and psychosocial factors. (GDP) noted that if

® Probably increased | In the U.S. subset of the DAWN?2 study (Peyrot 2014), diabetes distress scores were higher among African | interventions targeting

O Increased American, Hispanic, and Chinese American adults with diabetes compared to White non-Hispanic diabetes distress are

o Varies participants. These differences were associated with modifiable diabetes-specific factors such as delivered equitably, they

o Don't know healthcare access, perceived burden of disease, and social support. Although the sample included both are likely to improve
diabetes types, over 80% of participants had type 2 diabetes, making the findings highly relevant. equity by addressing

A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2 diabetes | psychosocial needs
receiving care in a safety-net clinic. Nearly four out of five participants reported at least moderate distress, | across diverse

and 92% experienced barriers in at least one social determinant of health domain. Interviews revealed populations. However, if
that job-related stress, limited provider access, and difficulties navigating the health system contributed to | access is uneven or
emotional burden. limited to certain groups,
A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at U.S. these interventions may
safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more common among | inadvertently exacerbate
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younger individuals, women, and those with low income. High distress was independently associated with
lower medication taking, higher HbAlc, and worse cardiovascular risk profiles, suggesting a link between
socioeconomic disadvantage, emotional burden, and suboptimal diabetes outcomes. Another study (Silver
2025) reported high diabetes distress among Black and Hispanic adults with diabetes in a safety-net
setting. Participants described the compounding effects of financial stress, inadequate access to self-
management education, and discrimination on their emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low
physician trust partially explained higher diabetes distress scores among African American participants
compared to their White counterparts. Among Latino adults with type 2 diabetes, racial or ethnic
discrimination was found to be associated with increased diabetes distress and depressive symptoms
(LeBrén 2019). In the Dutch Diabetes Pearl cohort, ethnic minority groups had significantly higher rates of
diabetes distress than Caucasian participants, even after adjustment for a wide range of metabolic,
cardiovascular, and lifestyle factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially more
harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic inequities.
Addressing diabetes distress in these populations, particularly through equitable access to supportive
interventions, may help reduce disparities in emotional burden and improve diabetes care outcomes.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
O Probably yes
o Yes

® Varies

o Don't know

In one pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

Another pilot randomised controlled trial evaluated a five-session programme combining acceptance and
commitment therapy principles with diabetes education for adults with type 2 diabetes and moderate diabetes
distress. The intervention was well accepted, with a high completion rate and positive qualitative feedback (Ngan
2023).
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In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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Is the intervention feasible to implement?

JUDGEMENT
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ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the ) ) Probably favors the Favors the ) .
) , the intervention or the | . . ) ) Varies | Don't know
comparison comparison ) intervention intervention
comparison
Negligible costs and ) ) ) ,
Large costs Moderate costs ) Moderate savings Large savings | Varies | Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  |Conditional recommendation for either [®elsleialelaEINTIelo sl aal=lsTo Ealo g o i =S

trong recommendation for the

intervention the intervention the intervention or the comparison intervention intervention
O O O o O
CONCLUSIONS

Recommendation

We suggest using psychoeducational interventions in addition to usual care, rather than usual care alone, to reduce diabetes distress among adults with type 2
diabetes. (Conditional recommendation based on very low certainty of evidence)

Justification

We issue a conditional recommendation for psychoeducational interventions based on very low certainty of evidence. The effect on diabetes distress was
trivial, and undesirable effects were judged to be absent or negligible. Although cost-effectiveness varies depending on setting and implementation,
psychoeducational interventions can be acceptable and feasible when integrated into routine care.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-specialists or
digital formats may improve feasibility in varied healthcare settings. Integrating peer support into care or management pathways could help expand access to
diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

[ee]
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Further research should prioritise real-world implementation studies of psychoeducational interventions in diverse health systems. As many of the
intervention studies were primarily powered to detect changes in other outcomes, such as HbAlc, diabetes knowledge, medication taking, or weight loss,
rather than diabetes distress specifically, further research is needed that is specifically powered to detect changes in diabetes distress in order to address this
guestion more conclusively, complemented by economic evaluations to inform cost-effectiveness, especially in resource-constrained settings.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should psychoeducational interventions vs. educational interventions be used for type 2 diabetes?

type 2 diabetes

psychoeducational interventions

educational interventions

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type
2 diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score
of 240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-
analysis of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).
Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012).
In a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of
1,735 adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes
distress and worsening glycaemic levels or the development of complications over two years (Ismail 2017).
Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress
levels are often higher among insulin-treated individuals compared to those treated with oral agents or diet
alone, largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

interventions vs.
educational
interventions.

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

® Trivial Diabetes distress | The primary desirable effect is a reduction in diabetes distress, which was the main outcome for each clinical question. An
o Small reduction: effect was considered clinically meaningful if the standardized mean difference (SMD) was equal to or larger than 0.3 in

O Moderate | marginally non- absolute value. The magnitude of effect was categorized as follows, with more negative values indicating greater benefit:
O Large significant SMD = - | - SMD < -0.5: large effect

O Varies 0.15 in favour of - SMD > -0.5 and < -0.3: moderate effect

o Don't know | psychoeducational |-SMD >-0.3 and < -0.2: small effect

- SMD > -0.2: trivial or no effect
In addition to the primary outcome, potential benefits on secondary outcomes such as health-related quality of life or
glycaemic levels were supplementarily considered based on findings from previously published systematic reviews.

Undesirable Effects: How substantial are the undesirable anticipated effects?

e Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Available evidence for either If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress—the primary
o Small psycheducational or educational | outcome—this was considered an undesirable effect. A clinically meaningful increase in diabetes distress

O Moderate | interventions against usual care | was defined as a standardized mean difference (SMD) > 0.3. The magnitude of undesirable effects was

O Large suggests that no serious or categorized as follows:

O Varies intervention-related harms were |- SMD 2> +0.5: large undesirable effect

identified. However, adverse
events were infrequently and
inconsistently assessed, and no
trials directly compared the two
interventions. Therefore, no
conclusions can be drawn about
the relative undesirable effects
of psychoeducational versus
educational interventions.

- SMD 2 +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of relevant interventions
were reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or harms related to
the interventions, the guideline development panel (GDP) concluded—based on collective clinical and
research experience—that if any undesirable effects do occur, they are most likely to be minimal or trivial in
magnitude. This judgment reflects both the nature of the interventions and the consistent absence of
documented harms in the evidence base.
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
e Very low Based on GRADE certainty of evidence assessment

o Low

O Moderate

O High

o No included studies

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important
uncertainty or
variability

O Possibly important
uncertainty or
variability

® Probably no
important uncertainty
or variability

o No important
uncertainty or
variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a highly
relevant outcome in both clinical care and research. A 2024 systematic review of qualitative studies
(Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved adults with
type 2 diabetes. It found that diabetes distress commonly arose from feelings of helplessness, loss of
autonomy, and negative self-perception, often exacerbated by interactions with health systems. The
authors concluded that acknowledging distress and promoting empowerment should be integral to
diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with diabetes
(58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among the top
three most important psychosocial outcomes (Porth 2024). It surpassed the predefined threshold for
prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent across diabetes
types, underscoring the cross-cutting relevance of distress in psychosocial diabetes care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress was
explicitly named among the key non-clinical outcomes to be routinely assessed, alongside psychological
well-being and confidence in self-management.

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the most
consistently endorsed person-reported outcomes in international studies aiming to inform core outcome
sets for type 1 diabetes and type 2 diabetes.

© EASD 2026, Guideline Report: Diabetes Distress

274




Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes wanted
to discuss their emotional experiences with healthcare professionals. Distress-related topics, such as the
emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with type
2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to self-
management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus group
study comparing insulin- and non-insulin-treated individuals found that those using insulin reported
greater distress related to glycaemic levels, physical burden, and emotional strain, while others more often
cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2 diabetes
but also by healthcare professionals and researchers. This shared recognition reinforces the importance of
systematically assessing and addressing diabetes distress in care pathways, research outcomes, and policy
frameworks.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Varies
o Don't know

o Favors the comparison
o Probably favors the comparison
o Does not favor either the intervention or the comparison
® Probably favors the intervention
o Favors the intervention

Based on domains 2, 3, 4

JUDGEMENT

Resources required

RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

O Large costs
o Moderate costs

o Moderate savings
O Large savings

o Varies

e Don't know

o Negligible costs and savings

We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
in the EtD framework because these factors are interconnected and often share common implications in
the evaluation of healthcare interventions. Additionally, due to the paucity of relevant
resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,
combining these domains allows for a more efficient approach to evaluating the economic impact of
interventions. This streamlined approach helps facilitate decision-making in the context of limited
evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

e No included studies

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

o Low EtD framework because these factors are interconnected and often share common implications in the evaluation of
o Moderate healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient
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Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Data on the cost- We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a

o Probably favors the comparison | effectiveness of either | single domain in the EtD framework because these factors are interconnected and often share

o Does not favor either the type of interventions | common implications in the evaluation of healthcare interventions. Additionally, due to the
intervention or the comparison vs. usual care are paucity of relevant resources/costs/cost-effectiveness data, particularly for interventions

o Probably favors the intervention | limited and variable targeting diabetes distress, combining these domains allows for a more efficient approach to

o Favors the intervention across different evaluating the economic impact of interventions. This streamlined approach helps facilitate

® Varies healthcare settings decision-making in the context of limited evidence for individual domains.

o No included studies and countries.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Reduced Both psychoeducational and educational interventions have the potential to The Guideline Development Panel (GDP) noted that if
o Probably reduced reduce diabetes distress among adults with type 2 diabetes, particularly when | interventions targeting diabetes distress are delivered
o Probably no impact | delivered in socioeconomically disadvantaged populations where distress is equitably, they are likely to improve equity by

® Probably increased | more prevalent. Given that psychoeducational interventions may have a addressing psychosocial needs across diverse

o Increased trivial, favourable effect on diabetes distress compared to educational populations. However, if access is uneven or limited

o Varies interventions, they may offer a slight advantage in addressing disparities, to certain groups, these interventions may

o Don't know particularly if distress reduction is more impactful in underserved groups. inadvertently exacerbate existing health inequalities.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In one pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

Another pilot randomised controlled trial evaluated a five-session programme combining acceptance and
commitment therapy principles with diabetes education for adults with type 2 diabetes and moderate diabetes
distress. The intervention was well accepted, with a high completion rate and positive qualitative feedback (Ngan
2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the ) ) Probably favors the Favors the ) .
) ) the intervention or the | . . ) ) Varies | Don't know
comparison comparison ) intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
281
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We suggest using either psychoeducational or educational interventions to reduce diabetes distress among adults with type 2 diabetes. (Conditional
recommendation based on very low certainty of evidence)

Justification

This conditional recommendation is based on very low certainty evidence showing a small, marginally non-significant difference between psychoeducational
and educational interventions, with substantial uncertainty around the magnitude and clinical importance of any effect. As both intervention types have
demonstrated benefit compared with usual care and no important undesirable effects were identified, the panel did not favour one approach over the other.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on duration of study, delivery mode of the intervention (individual or group
intervention), or level of diabetes distress at baseline.

Implementation considerations

Implementation may depend on resource availability, service structure, and health professional training. Programmes should be tailored to fit within existing
care pathways and capacities, with appropriate support and supervision. Integrating peer support into care or management pathways could help expand
access to diabetes-specific support.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Further research is needed to evaluate the comparative effectiveness of psychoeducational versus educational interventions in adults with type 2 diabetes,
with a focus on diabetes distress as the primary outcome. Economic evaluations and real-world implementation studies are also warranted to inform scale-up

28

N

© EASD 2026, Guideline Report: Diabetes Distress



in diverse healthcare settings. In addition, the definitional overlap between psychoeducational and educational interventions adds complexity, as distinctions
between these categories are often unclear. Future research should aim to establish clearer classification frameworks for intervention types
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Miscellaneous (non-psychological, non-psychoeducational) interventions for diabetes distress)

QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should Automated insulin delivery systems vs. no use of automated insulin delivery systems be used for type 1 diabetes to reduce diabetes distress?

type 1 diabetes

Automated insulin delivery systems

no use of automated insulin delivery systems

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is highly prevalent among
adults with type 1 diabetes (Dennick 2015). In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with
diabetes across 13 countries, 41% reported poor psychological well-being, and emotional concerns related to
diabetes were common; however, the results were not stratified by diabetes type. The subsequent DAWN?2 study
(Nicolucci 2013) included 8,596 adults with diabetes from 17 countries, of whom 1,368 had type 1 diabetes. In
this cohort, 45% of participants reported elevated diabetes distress. The prevalence varied substantially between
countries, with the highest rates found in Algeria, Russia, and Turkey; and the lowest in the Netherlands,
Denmark, and the USA. The DAWN?2 dataset also showed that young adults (<30 years old) with type 1 diabetes
reported higher levels of diabetes-specific distress than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States, the prevalence
of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54% in a sample of 224 adults
(Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1 diabetes found that 36% had high
diabetes-related distress, defined by a PAID score of 240 (Grulovic 2022). In Norway, a nationwide population-
based registry study including over 10,000 adults with type 1 diabetes reported that 22% experienced high levels
of distress. Common concerns included fear of complications and emotional exhaustion related to self-
management demands (Hernar 2024).

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call
for topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes, suboptimal self-
management behaviours, and deteriorated mental health. In a cross-sectional study using continuous glucose
monitoring (CGM), adults with higher distress spent more time above the target glucose range and less time in
range than those with lower distress (Kelly 2024). Similar findings were observed in a 17-day ecological
momentary assessment study, where daily distress ratings were positively associated with hyperglycaemia and
higher mean glucose levels. Time spent with distress also predicted HbAlc at three-month follow-up (Ehrmann
2022). Longitudinal studies have shown that greater baseline distress is associated with more frequent missed
insulin boluses and higher HbAlc over time, while reductions in distress coincide with improved glycaemic
outcomes (Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been demonstrated in
studies including individuals with both type 1 diabetes and type 2 diabetes. In one study, baseline diabetes
distress was associated with a more than twofold increase in the likelihood of developing or maintaining
depressive symptoms over six months, while depressive symptoms also increased the likelihood of sustained
diabetes distress (Ehrmann 2015). Similarly, in a trial of psychosocial intervention, a clinically meaningful
reduction in diabetes distress was associated with a fourfold increase in the likelihood of improved depressive
symptoms (Reimer 2017).
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Trivial Use of automated insulin delivery (AID) was associated with a small reduction in diabetes distress compared with The primary desirable

e Small no use of AID (pooled SMD -0.15, 95% Cl -0.33 to 0.02), with a consistent direction of effect favouring AID across effect is a reduction in

O Moderate | trials, although statistical significance was not reached. diabetes distress, which
O Large The GDP noted that a subsequent sub-study analysis (Halliday 2024) of one of the trials included in the meta- was the main outcome
O Varies analysis (McAuley 2020) found a reduction in diabetes distress with HCL, after adjusting for multiple covariates, as for each clinical

opposed to the main findings, which were based on unadjusted analysis. While suggestive of benefit, this finding
requires corroboration in future trials.

The GDP also noted that a recent meta-analysis reported a positive impact of automated insulin delivery (AID)
system use on person-reported outcomes (Roos 2024). This analysis included 62 studies (n = 9,253), comprising 27
randomized controlled trials (RCTs), 25 observational studies, and 10 qualitative studies. Meta-analyses of RCTs
showed a significant reduction in diabetes distress (standardized mean difference [SMD] -0.159, 95% CI [-0.309,
-0.010]; I = 23.0%). Observational meta-analyses supported these findings, also showing reduced diabetes distress
(SMD -0.217, 95% CI [-0.403, -0.031]; I* = 68.5%). However, this meta-analysis was broad in scope, including
children and adolescents as well as real-world evidence. Based on this broader dataset, the impact of AID use on
diabetes distress ranged from trivial (in RCTs) to small (in observational studies). Further research is clearly needed
to better understand the effects of AID systems on diabetes distress, particularly in more diverse and inclusive
populations.

A recent systematic review and meta-analysis focused on fully automated systems found that these technologies
significantly increased time in range (TIR) by nearly 10% compared to various insulin delivery methods, including
multiple daily injections, insulin pumps, and even hybrid AID systems (Fan 2025). This improvement was particularly
marked in younger individuals and those with a shorter duration of diabetes. Additionally, users reported greater
treatment satisfaction, suggesting a favourable impact on quality of life. However, fully AID systems performed less
effectively than hybrid AID when directly compared, indicating the current limitations of full automation and the
potential need for algorithm refinement and multi-hormonal integration in future models (Fan 2025).

Another recent large-scale network meta-analysis assessed the efficacy of various AID systems across 46
randomised controlled trials involving over 4,000 participants (Stahl-Pehe 2025). All AID systems—hybrid, advanced
hybrid, and fully closed-loop—outperformed standard pump therapy in terms of increasing TIR. Advanced hybrid
and fully closed-loop systems showed the greatest improvement, with TIR increases of 24.1% and 25.5%,
respectively, supported by moderate to high certainty of evidence. Additionally, time spent in hyperglycaemia was

question. An effect was
considered clinically
meaningful if the
standardized mean
difference (SMD) was
equal to or larger than
0.3 in absolute value.
The magnitude of effect
was categorized as
follows, with more
negative values
indicating greater
benefit:

- SMD £ -0.5: large
effect

-SMD >-0.5 and £ -0.3:
moderate effect

-SMD >-0.3 and £-0.2:
small effect

- SMD > -0.2: trivial or
no effect
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

significantly reduced with these systems. However, the effects on hypoglycaemia (time below 3.9 or 3.0 mmol/I [70
or 54 mg/dL]) and HbA1c were inconclusive due to very low or uncertain certainty of evidence.

Overall, AID systems are associated with clinical desirable effects including improved glycaemic levels and increased
patient satisfaction. Yet, there remain limitations, particularly around hypoglycaemia management, HbAlc
outcomes, and the technological maturity of fully automated systems.
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Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Trivial Automated insulin delivery (AID) systems improve the management of type 1 diabetes by enhancing glycaemic

o Small levels and reducing self-care burden. Users often report improved quality of life, emotional relief, and better

O Moderate | interpersonal relationships (Nefs 2022, Adams 2018, Wang 2021). However, not all experiences are positive.

O Large Discontinuation rates remain significant, with up to one-third of users ceasing algorithm use within six months (Nefs

® Varies 2022): factors include reimbursement barriers, technical frustrations, device discomfort, and unmet expectations.

Physical burdens such as wearing multiple devices, discomfort, and visibility contribute to dissatisfaction
(Tanenbaum 2017), affecting self-image, social interactions, and relationship intimacy (Garza 2020). Dependence on
AID may also result in deskilling, reducing competence in essential management tasks like carbohydrate counting or
problem-solving during system errors (Nefs 2022).

To optimise benefits, psychological support is needed, addressing expectations, emotional responses, and trust.
Current person-reported outcome tools may not fully capture the psychological nuances of AID use and require
updating (Weissberg-Benchell 2019). Healthcare professionals must approach AID candidacy with awareness of bias
and individual needs, using dialogue to support effective and sustained technology use (Kubjak 2020).
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Certainty of evidence: What is the overall certainty of the evidence of effects?

o No included studies

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Very low Based on GRADE certainty assessment

e Low

O Moderate

O High

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

uncertainty or
variability

® Probably no
important
uncertainty or
variability

o No important
uncertainty or
variability

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
O Important Various sources support that diabetes distress is consistently regarded as a meaningful and important outcome

uncertainty or by adults with type 1 diabetes, healthcare professionals, and other stakeholders.

variability A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19 studies,

O Possibly several of which included adults with type 1 diabetes. Although findings were not disaggregated by diabetes

important type, central themes, such as perceived helplessness, loss of autonomy, and the invisibility of emotional burden

in healthcare encounters, are highly applicable to people with type 1 diabetes given the intensive nature of daily
self-management. The authors concluded that diabetes distress should be proactively acknowledged and
addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including 40% of
participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of healthcare
professionals rated diabetes distress as highly important (>7 out of 10) for inclusion in routine diabetes care.
Subgroup analysis showed no meaningful difference in ratings between people with type 1 diabetes and type 2
diabetes, suggesting broad and consistent valuation across the diabetes community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core outcome set
through interviews and expert consensus. Diabetes distress was explicitly identified by people with type 1
diabetes and type 2 diabetes and adopted by a multi-stakeholder working group as one of the most important
outcome domains for routine use in diabetes care.

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017) identified
diabetes-related stress as one of only eight core outcomes achieving consensus (270% endorsement) among
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

people with diabetes, clinicians, and researchers. The study underscored that young adults view diabetes
distress as a critical emotional experience, closely tied to identity, autonomy, and developmental transitions.
Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes experience a high
emotional burden associated with long-term disease management and stigma. While some noted greater
acknowledgement of distress by healthcare professionals compared to those with type 2 diabetes, they
emphasised that diabetes distress remained a significant and under-supported concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by adults with
type 1 diabetes, clinicians, researchers, and health system stakeholders. These findings support the prioritisation
of distress in routine care, outcome measurement, and intervention development across all stakeholder groups.
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in
o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

O Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

O Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

O Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the
o Low EtD framework because these factors are interconnected and often share common implications in the evaluation
o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,
o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies
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Certainty of evidence of required

resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT

RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

making in the context of limited evidence for individual domains.

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-

Cost effectiveness

Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the
comparison

O Probably favors the
comparison

o Does not favor either
the intervention or the
comparison

o Probably favors the
intervention

o Favors the
intervention

® Varies

o No included studies

Cost-effectiveness is likely to vary considerably depending on the healthcare setting,
country, analytical perspective, and the economic model used.

While we did not find specific evidence on the cost-effectiveness of AID in the context of
diabetes distress, in a systematic review including six RCTs in people with type 1 diabetes
who had difficulty in managing their condition despite other technologies (e.g., CGM,
pump), Asgharzadeh et al. found that hybrid closed-loop systems cost about £1,500—
£2,000 more annually than CSIl + CGM (Asgharzadeh 2024). While they reduce HbAlc by
an average of 3 mmol/mol (0.29%), there was no evidence of reduced hypoglycaemia. The
estimated gain is 0.160 QALYs at a net cost of £28,628, resulting in a high cost-
effectiveness ratio of £179,000 per QALY, which is well above the typical UK thresholds.
The cost-effectiveness has been further observed in another review by Mathieu et al.; in
all 18 studies, AID systems were associated with an incremental QALYs gain ranging from
+0.03 to +3.72 (Mathieu 2024).
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We have assessed resource use,
certainty for resource evidence, and
cost-effectiveness as a single domain in
the EtD framework because these
factors are interconnected and often
share common implications in the
evaluation of healthcare interventions.
Additionally, due to the paucity of
relevant resources/costs/cost-
effectiveness data, particularly for
interventions targeting diabetes
distress, combining these domains
allows for a more efficient approach to
evaluating the economic impact of
interventions. This streamlined
approach helps facilitate decision-
making in the context of limited
evidence for individual domains.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

O Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

Evidence directly assessing equity-related aspects of diabetes distress in adults with type 1 diabetes is
limited. However, findings from mixed-population studies suggest that diabetes distress may be influenced
by ethnic and socioeconomic factors, with possible implications for people with type 1 diabetes.

In the U.S. subset of the DAWN?2 study (Peyrot 2014), which included 16.3% of participants with type 1
diabetes, ethnic differences in psychological outcomes were examined among adults with diabetes. While
overall well-being and quality of life were sometimes more favourable in ethnic minority groups, levels of
diabetes distress were consistently higher among African American, Hispanic, and Chinese American
participants compared to White non-Hispanics.

A cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care in U.S. safety-
net clinics. Although only a small proportion of the sample had type 1 diabetes, the study found that
diabetes distress was more common among younger individuals, women, and those with low income.
High distress was independently associated with poorer medication taking and worse glycaemic levels.

A mixed-methods study (Silver 2025) conducted among Black and Hispanic adults with diabetes in a large
safety-net health system also reported high levels of diabetes distress. Participants described how
financial strain, inadequate nutrition education, and systemic barriers undermined their capacity to self-
manage their condition. Although most participants likely had type 2 diabetes, the identified themes, such
as limited access to support and exacerbation of distress by social determinants, are relevant to
individuals with type 1 diabetes as well.

In summary, while direct evidence for equity impacts in type 1 diabetes is limited, findings from diverse
and underserved populations suggest that socioeconomic and ethnic disparities may contribute to higher
levels of diabetes distress. This highlights the importance of equitable delivery of interventions to reduce
distress, which may help address disparities in emotional burden and self-management support among
people with type 1 diabetes.
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The Guideline
Development Panel
(GDP) noted that if
interventions targeting
diabetes distress are
delivered equitably, they
are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain groups,
these interventions may
inadvertently exacerbate
existing health
inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No Several studies report high overall acceptability and satisfaction among adult users. In a prospective study of the
O Probably no | Omnipod 5 system, (Polonsky 2022) authors evaluated 115 adults over three months and found significant

o Probably yes | improvements in diabetes-specific psychosocial outcomes. Participants reported reduced diabetes distress,

o Yes increased hypoglycemia confidence, higher insulin delivery satisfaction, and improved overall treatment

® Varies satisfaction. Notably, general well-being and sleep quality did not show statistically significant changes,

o Don't know | suggesting that automated insulin delivery (AID) systems may primarily alleviate disease-specific burdens rather
than broader quality-of-life factors.

Despite these benefits, some adults discontinue use. A study (Donaldson 2024) found a 13% discontinuation rate
in a real-world study of 94 adult users after a median of 13 months. Common reasons for discontinuation
included CGM-related difficulties, frustration with glucose management, frequent system alarms, and high costs.
These findings suggest that while many users benefit from AID systems, practical and psychological barriers can
hinder long-term use.

Trust in AID technology also plays a critical role in acceptability. A review (Nefs 2022) noted that some users
initially experience anxiety or scepticism about relinquishing control to an automated system. This can result in
“override” behaviours, such as manual bolus or deactivating the system during exercise or mealtimes, until users
develop confidence in its reliability.

To enhance early adoption and sustained engagement, recent implementation studies have emphasised the
value of user support tools, demonstrating the safety and acceptability of a digital onboarding toolkit and

© EASD 2026, Guideline Report: Diabetes Distress 295



Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

clinician decision-support tool designed for individuals starting advanced hybrid closed-loop (AHCL) therapy
(Sehgal 2024). Participants maintained glycemic levels with low hypoglycemia risk, and both users and providers
reported high satisfaction with the intervention.

In summary, while AID systems are generally well accepted among adults with type 1 diabetes, offering
meaningful improvements in treatment satisfaction and diabetes-specific psychosocial outcomes, barriers such as
cost, system trust, and technical challenges remain.
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No Technological advances are making systems more user-friendly and less invasive. The development of low-cost,
o Probably no | open-source AID platforms may increase adoption in resource-constrained settings (Payne 2024). Usability and

o Probably yes | real-world functionality are also central to feasibility. Despite the complex underlying technology, users generally
o Yes report good acceptance once initial setup and training are completed (Rodbard 2016).

® Varies References

o Don't know
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the ) ) Probably favors the Favors the ) .
) , the intervention or the | . ) ) Varies | Don't know
comparison comparison ) intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  |Conditional recommendation for either [®elsleialelaEINTIelo sl aal=lsTo Ealo g o i =S

trong recommendation for the

intervention the intervention the intervention or the comparison intervention intervention
O O O o O
CONCLUSIONS

Recommendation

We suggest using automated insulin delivery (AID) systems, rather than no use of AID, to reduce diabetes distress among adults with type 1 diabetes.
(Conditional recommendation based on moderate certainty of evidence)

Justification

This conditional recommendation is based on moderate certainty evidence showing a small reduction in diabetes distress with AID systems compared with no
AID, with the direction of effect consistently favouring AID across trials. Although the pooled effect did not reach conventional statistical significance, the
overall pattern of evidence supports a modest benefit on diabetes distress, and no important undesirable effects were identified; this recommendation applies
only to diabetes distress and does not reflect other established clinical benefits of AID systems.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress, or risk of bias.

Implementation considerations

Implementation of AID should be guided by person-centred approaches, addressing expectations, training needs, and technological literacy. System access and
support structures (e.g., financial coverage, technical support) may influence success and acceptability.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Future studies with AID systems should pre-specify psychosocial outcomes and conduct adequately powered analyses to assess the impact of AID systems on
diabetes distress, including covariate-adjusted models.

©
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should Continuous glucose monitoring vs. capillary glucose monitoring be used for type 1 diabetes to reduce diabetes distress?

type 1 diabetes

Continuous glucose monitoring

capillary glucose monitoring

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is highly prevalent among
adults with type 1 diabetes (Dennick 2015).

In the DAWN study (Peyrot 2005), which surveyed 5,104 adults with diabetes across 13 countries, 41% reported
poor psychological well-being, and emotional concerns related to diabetes were common; however, the results
were not stratified by diabetes type. The subsequent DAWN2 study (Nicolucci 2013) included 8,596 adults with
diabetes from 17 countries, of whom 1,368 had type 1 diabetes. In this cohort, 45% of participants reported
elevated diabetes distress. The prevalence varied substantially between countries, with the highest rates found in
Algeria, Russia, and Turkey; and the lowest in the Netherlands, Denmark, and the USA. The DAWN?2 dataset also
showed that young adults (<30 years old) with type 1 diabetes reported higher levels of diabetes-specific distress
than older adults (Vallis 2018).

National studies have also provided estimates for adults with type 1 diabetes. In the United States, the prevalence
of elevated diabetes distress was estimated at 42%, with a 9-month incidence of 54% in a sample of 224 adults
(Fisher 2016). In Croatia, a cross-sectional survey of 100 adults with type 1 diabetes found that 36% had high
diabetes-related distress, defined by a PAID score of 240 (Grulovic 2022). In Norway, a nationwide population-
based registry study including over 10,000 adults with type 1 diabetes reported that 22% experienced high levels
of distress. Common concerns included fear of complications and emotional exhaustion related to self-
management demands (Hernar 2024).

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call
for topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

A consistent body of evidence links higher diabetes distress with poorer glycaemic outcomes, suboptimal self-
management behaviours, and deteriorated mental health. In a cross-sectional study using continuous glucose
monitoring (CGM), adults with higher distress spent more time above the target glucose range and less time in
range than those with lower distress (Kelly 2024). Similar findings were observed in a 17-day ecological
momentary assessment study, where daily distress ratings were positively associated with hyperglycaemia and
higher mean glucose levels. Time spent with distress also predicted HbA1lc at three-month follow-up (Ehrmann
2022). Longitudinal studies have shown that greater baseline distress is associated with more frequent missed
insulin boluses and higher HbAlc over time, while reductions in distress coincide with improved glycaemic
outcomes (Hessler 2017).

The bi-directional relationship between diabetes distress and mental health outcomes has been demonstrated in
studies including individuals with both type 1 diabetes and type 2 diabetes. In one study, baseline diabetes
distress was associated with a more than twofold increase in the likelihood of developing or maintaining
depressive symptoms over six months, while depressive symptoms also increased the likelihood of sustained
diabetes distress (Ehrmann 2015). Similarly, in a trial of psychosocial intervention, a clinically meaningful reduction
in diabetes distress was associated with a fourfold increase in the likelihood of improved depressive symptoms
(Reimer 2017).
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Continuous glucose monitoring interventions had a small effect (SMD = -0.26) in reducing diabetes The primary desirable effect is a

o Small distress compared to capillary glucose monitoring. reduction in diabetes distress, which

O Moderate | CGM offers several clinical benefits in adults with type 1 diabetes, particularly in comparison to was the main outcome for each

® Large traditional capillary glucose monitoring. A 2022 systematic review and meta-analysis of 22 randomised | clinical question. An effect was

O Varies controlled trials involving 2,188 individuals demonstrated that CGM use significantly improved considered clinically meaningful if the

o Don't know | glycaemic levels (Teo 2022). Specifically, CGM reduced HbA1c levels by an average of 2.46 mmol/mol standardized mean difference (SMD)
(0.25%) across the overall population, with greater reductions in those individuals with poorly was equal to or larger than 0.3 in
controlled diabetes (HbAlc >64 mmol/mol [>8.0%]), in whom the authors reported an average absolute value. The magnitude of

reduction of 4.67 mmol/mol (0.5%) (1). While CGM did not significantly affect the frequency of severe | effect was categorized as follows,
hypoglycaemia or diabetic ketoacidosis in this analysis, its impact on daily glycaemic stability remains with more negative values indicating

clear, particularly in outpatient settings. Based on the GRADE (Grading of Recommendations, greater benefit:

Assessment, Development and Evaluation) framework, the evidence was deemed to be of moderate - SMD < -0.5: large effect

certainty, with most included trials presenting low risk of bias (Teo 2022). - SMD > -0.5 and £ -0.3: moderate
effect

References: - SMD > -0.3 and £ -0.2: small effect

- Teo E et al. Effectiveness of continuous glucose monitoring in maintaining glycaemic control among - SMD > -0.2: trivial or no effect

people with type 1 diabetes mellitus: a systematic review of randomised controlled trials and meta-
analysis. Diabetologia. 2022 Apr;65(4):604-619.
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Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Trivial Limited research is available examining the psychological and behavioral reactions of CGM use in adults

o Small exclusively, as most studies examined these reactions in samples of youth and adults without reporting stratified

O Moderate results.

O Large In their investigation, Pickup et al. included 50 adult individuals with type 1 diabetes and 50 caregivers of children

® Varies with type 1 diabetes (Pickup 2015): although the overall user or caregiver response to CGM was highly positive,

the study also revealed several undesirable psychological and behavioural effects associated with its routine use. A
notable concern was alarm fatigue as, while alarms were appreciated for signalling hypoglycaemia, they were also
criticised for being disruptive, particularly at night. Additionally, participants reported anxiety and data-related
stress, including an obsession with glucose readings and distress when confronted with poor results. Other
undesirable effects included perceived sensor inaccuracy or unreliability, which, despite being tolerated by many
users, contributed to psychological burden. This was compounded by limited training and support, with
participants citing a lack of understanding and even misinformation about CGM among some healthcare
providers. Psychological impacts also arose from the overload of data, which some users found overwhelming.
Social stigma also remains a significant barrier. The visible presence of a CGM sensor can lead to feelings of
embarrassment or discomfort, particularly in public or professional settings where individuals may fear judgment.
These emotional responses can discourage self-management behaviours in public, further contributing to
suboptimal glycaemic levels (Barnard-Kelly 2024).
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Very low

o Low

e Moderate

O High

o No included studies

Based on GRADE certainty assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Various sources support that diabetes distress is consistently regarded as a meaningful and important
outcome by adults with type 1 diabetes, healthcare professionals, and other stakeholders.

A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised insights from 19
studies, several of which included adults with type 1 diabetes. Although findings were not
disaggregated by diabetes type, central themes—such as perceived helplessness, loss of autonomy, and
the invisibility of emotional burden in healthcare encounters—are highly applicable to people with type
1 diabetes given the intensive nature of daily self-management. The authors concluded that diabetes
distress should be proactively acknowledged and addressed in clinical care.

An international Delphi consensus process involving over 300 stakeholders (Porth 2024), including 40%
of participants living with type 1 diabetes, found that 85% of people with diabetes and 71% of
healthcare professionals rated diabetes distress as highly important (=7 out of 10) for inclusion in
routine diabetes care. Subgroup analysis showed no meaningful difference in ratings between people
with type 1 diabetes and type 2 diabetes, suggesting broad and consistent valuation across the diabetes
community.

In Denmark, a national participatory initiative (Skovlund 2021) developed a person-centred core
outcome set through interviews and expert consensus. Diabetes distress was explicitly identified by
people with type 1 diabetes and type 2 diabetes and adopted by a multi-stakeholder working group as
one of the most important outcome domains for routine use in diabetes care.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

An international Delphi study specifically targeting young adults with type 1 diabetes (Byrne 2017)
identified diabetes-related stress as one of only eight core outcomes achieving consensus (270%
endorsement) among people with diabetes, clinicians, and researchers. The study underscored that
young adults view diabetes distress as a critical emotional experience, closely tied to identity,
autonomy, and developmental transitions.

Finally, a comparative qualitative study (Orben 2022) reported that adults with type 1 diabetes
experience a high emotional burden associated with long-term disease management and stigma. While
some noted greater acknowledgement of distress by healthcare professionals compared to those with
type 2 diabetes, they emphasised that diabetes distress remained a significant and under-supported
concern.

In summary, diabetes distress is consistently recognised as a highly valued and relevant outcome by
adults with type 1 diabetes, clinicians, researchers, and health system stakeholders. These findings
support the prioritisation of distress in routine care, outcome measurement, and intervention
development across all stakeholder groups.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

o Favors the intervention
o Varies
o Don't know

o Probably favors the comparison
o Does not favor either the intervention or the comparison
® Probably favors the intervention

Based on domains 2, 3, 4

Resources required

JUDGEMENT

RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

O Large costs
O Moderate costs

0 Moderate savings
O Large savings

o Varies

e Don't know

o Negligible costs and savings

domains.

We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
in the EtD framework because these factors are interconnected and often share common implications in
the evaluation of healthcare interventions. Additionally, due to the paucity of relevant
resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress, combining
these domains allows for a more efficient approach to evaluating the economic impact of interventions.
This streamlined approach helps facilitate decision-making in the context of limited evidence for individual

© EASD 2026, Guideline Report: Diabetes Distress

307



Certainty of evidence of required

resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

O Low EtD framework because these factors are interconnected and often share common implications in the evaluation

O Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

O High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison
O Probably favors the
comparison

o Does not favor either the
intervention or the
comparison

o Probably favors the
intervention

o Favors the intervention
® Varies

o No included studies

Jiao et al. investigated in a systematic review and meta-analysis the cost-
effectiveness of CGM compared to SMBG in individuals with type 1 diabetes
(Jiao 2022). Nineteen studies were included, most evaluating CGM within
sensor-augmented pump systems. The reported incremental cost-effectiveness
ratios (ICERs) ranged from $18,734 to $99,941, with quality-adjusted life years
(QALY) gains between 0.76 and 2.99; 17 studies reported CGM as a cost-
effective tool. Cost-effectiveness was higher in people with suboptimal
glycaemic levels or high hypoglycaemia risk, and largely driven by the
prevention of both short- and long-term diabetes complications.
Cost-effectiveness is likely to vary considerably depending on the healthcare
setting, country, analytical perspective, and the economic model used.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

O Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

Evidence directly assessing equity-related aspects of diabetes distress in adults with type 1 diabetes
randomised to CGM or SMBG is limited. However, indirect evidence from mixed-population studies
suggests that diabetes distress may be influenced by ethnic and socioeconomic factors, with possible
implications for people with type 1 diabetes.

In the U.S. subset of the DAWN?2 study (Peyrot 2014), which included 16.3% of participants with type 1
diabetes, ethnic differences in psychological outcomes were examined among adults with diabetes. While
overall well-being and quality of life were sometimes more favourable in ethnic minority groups, levels of
diabetes distress were consistently higher among African American, Hispanic, and Chinese American
participants compared to White non-Hispanics.

A cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care in U.S. safety-
net clinics. Although only a small proportion of the sample had type 1 diabetes, the study found that
diabetes distress was more common among younger individuals, women, and those with low income.
High distress was independently associated with poorer medication taking and worse glycaemic levels.

A mixed-methods study (Silver 2025) conducted among Black and Hispanic adults with diabetes in a large
safety-net health system also reported high levels of diabetes distress. Participants described how
financial strain, inadequate nutrition education, and systemic barriers undermined their capacity to self-
manage their condition. Although most participants likely had type 2 diabetes, the identified themes, such
as limited access to support and exacerbation of distress by social determinants, are relevant to
individuals with type 1 diabetes as well.

In summary, while direct evidence for equity impacts in type 1 diabetes is limited, findings from diverse
and underserved populations suggest that socioeconomic and ethnic disparities may contribute to higher
levels of diabetes distress. This highlights the importance of equitable delivery of interventions to reduce
distress, which may help address disparities in emotional burden and self-management support among
people with type 1 diabetes.
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The Guideline
Development Panel
(GDP) noted that if
interventions targeting
diabetes distress are
delivered equitably, they
are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain groups,
these interventions may
inadvertently exacerbate
existing health
inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The acceptability of CGM among adults with type 1 diabetes has been the subject of various studies, highlighting
both its benefits and challenges.

CGM adoption has been associated with improved glycaemic levels, reduced hypoglycaemia, and enhanced
quality of life. However, the acceptability of CGM is influenced by various factors, including user experience and
perceived ease of use. A study found that while participants generally evaluated CGM positively, feelings of
information overload and concerns about device accuracy were notable barriers to sustained use (Rodbard 2016).
Disparities in CGM adoption exist. An evidence-based review by the National Institute for Health and Care
Excellence (NICE) noted that broader access to CGM devices should reduce inequalities. However, uptake may
still be lower in certain groups, such as older adults, people with disabilities, and those from lower socio-
economic backgrounds, due to factors like limited access to technology and the need for additional support (NICE
2022).

Further insights can be drawn from a recent study: the authors found that while many users appreciated the
benefits of CGM, issues such as perceived device visibility negatively impacted sustained use. The study
emphasised the importance of user experience, highlighting as current users were more likely to continue using
CGM compared to former users, suggesting that familiarity and comfort with the technology play crucial roles in
its acceptability (Borges 2016).
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Another study identified several obstacles, including concerns about insurance coverage and patients'
understanding of how to use the technology effectively. The study highlighted the need for targeted education
and support to address these concerns and improve CGM uptake (Lanning 2020).
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

From a usability standpoint, CGM devices have evolved to become more user-friendly, with smaller sensors,
longer wear times, improved accuracy, and minimal calibration (Tauschmann 2018). However, barriers to
consistent CGM use exist, such as alarm fatigue (Pickup 2015). Some users also find constant data monitoring
overwhelming (“data overload”) or anxiety-provoking, which may lead to discontinuation; tailoring CGM use to
patient preferences can improve long-term engagement (Tanenbaum 2022).

Accessibility is also a critical barrier to CGM feasibility. The high cost of devices and sensors often limits insurance
coverage, especially in lower-income populations and some countries: efforts to lower device costs, expand
reimbursement policies, and increase awareness among healthcare providers are essential to enhance broader
adoption (Tanenbaum 2022).

References
- Pickup JC et al. Real-time continuous glucose monitoring in type 1 diabetes: a qualitative framework analysis of
patient narratives. Diabetes Care. 2015;38(4):544-550.

© EASD 2026, Guideline Report: Diabetes Distress

311



Feasibility: Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty uncertainty or uncertainty or uncertainty or
or variability | variability variability variability
Does not favor either
Favors the Probably favors the ) i Probably favors the Favors the ) .
) , the intervention or the | . ) ) Varies | Don't know
comparison comparison ) intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  |Conditional recommendation for either [®elsleialelaEINTIelo sl aal=lsTo Ealo g o i =S

trong recommendation for the

intervention the intervention the intervention or the comparison intervention intervention
O O O o O
CONCLUSIONS

Recommendation

We suggest using continuous glucose monitoring (CGM), rather than capillary glucose monitoring (finger prick), to reduce diabetes distress among adults with
type 1 diabetes. (Conditional recommendation based on moderate certainty of evidence)

Justification

We issue a conditional recommendation for continuous glucose monitoring (CGM) over capillary glucose monitoring based on moderate certainty of evidence.
CGM showed a small effect in reducing diabetes distress. Although undesirable effects vary, such as alarm fatigue or information overload, they are unlikely to
outweigh the benefits. Cost-effectiveness appears favourable in certain populations but remains context-dependent. CGM can be acceptable and feasible,
particularly with appropriate support and access.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Implementation of CGM should consider user training, addressing device-related anxiety, digital literacy, and ensuring availability of technical support. Health
systems should also prepare for infrastructure needs and equitable device allocation

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Further studies should explore the psychological benefits of CGM in adults with type 1 diabetes, with a focus on diabetes distress as an outcome.

N
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QUESTION

Population:
Intervention:

Comparison:

Main outcomes:

Should Continuous Glucose Monitoring vs. capillary glucose monitoring be used for type 2 diabetes to reduce diabetes distress?

type 2 diabetes

Continuous Glucose Monitoring

capillary glucose monitoring

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities

© EASD 2026, Guideline Report: Diabetes Distress

315




Problem: Is the problem a priority?

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Problem: Is the problem a priority?
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Desirable Effects: How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Intervention had no effect in reducing diabetes distress compared to SMBG. The primary desirable effect is a

o Small Recent systematic reviews and meta-analyses indicate that CGM provides significant benefits in reduction in diabetes distress,

o0 Moderate | managing adults living with type 2 diabetes, especially when compared to SMBG or usual care. which was the main outcome for

O Large An umbrella review of 31 systematic reviews, covering over 11,000 patients, found that CGM use led to | each clinical question. An effect was
® Varies greater reductions in HbAlc (mean decrease of 0.40%), increased time in range (TIR) by about 6%, and considered clinically meaningful if
o Don't know | decreased time above range (TAR) by more than 4%. These improvements were consistent across CGM the standardized mean difference
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Desirable Effects: How substantial are the desirable anticipated effects?

modalities, insulin use, and study characteristics, though no significant benefits were seen in patient- (SMD) was equal to or larger than

reported outcome measures (PROMs) (Tan 2024). 0.3 in absolute value. The

A meta-analysis of 12 randomized controlled trials with 1,248 adults reinforced these findings, showing | magnitude of effect was

that CGM use—whether real-time (rtCGM) or intermittently scanned (isCGM), reduced HbAlc by 3 categorized as follows, with more
mmol/mol (0.31%) (Jancey 2024). rtCGM showed a trend toward greater effectiveness than isCGM. CGM [ negative values indicating greater
also improved TIR and reduced time spent above and below target glucose levels, as well as glycaemic benefit:

variability. However, limited data on severe hypoglycaemia and vascular complications prevented firm - SMD < -0.5: large effect
conclusions on long-term clinical outcomes. - SMD > -0.5 and £ -0.3: moderate
Additionally, a systematic review analysing CGM-derived TIR as a predictor of microvascular effect

complications found that increased TIR was associated with lower risks of diabetic retinopathy, - SMD >-0.3 and £ -0.2: small

nephropathy, and peripheral neuropathy. A 10% increase in TIR corresponded with reduced albuminuria, | effect
less severe retinopathy, and lower prevalence of neuropathy, suggesting TIR could serve as a useful - SMD > -0.2: trivial or no effect
predictor of microvascular outcomes in type 2 diabetes (Raj 2022).
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Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

Another concern is information overload (Chen 2025). While the continuous stream of glucose data can
be valuable, it may also feel overwhelming. Some users report heightened anxiety and stress from the
constant need to interpret and respond to glucose trends.

Social stigma also remains a significant barrier. The visible presence of a CGM sensor can lead to feelings
of embarrassment or discomfort, particularly in public or professional settings where individuals may
fear judgment. These emotional responses can discourage self-management behaviours in public,
further contributing to suboptimal glycaemic levels (Barnard-Kelly 2024).

References

- Barnard-Kelly KD et al. Identifying the deficiencies of currently available CGM to improve uptake and
benefit. Diabet Med. 2024 Aug;41(8):e15338.

- Chen H-C et al. Overcoming barriers in continuous glucose monitoring: Challenges and future directions
in diabetes management. J Diabetes Investig. 2025;16(5):769-774.

- Shivers JP et al. “Turn It Off!”: Diabetes Device Alarm Fatigue Considerations for the Present and the
Future. J Diabetes Sci Technol. 2013 May 1;7(3):789-794.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial Intervention had no effect in reducing diabetes distress compared to SMBG. If the meta-analysis demonstrated
o Small One of the most frequently reported challenges with CGM is alarm fatigue (Shivers 2013). Frequent or a detrimental effect of an

O Moderate false alerts, particularly during sleep, can cause significant frustration. Over time, users may begin to intervention on diabetes

O Large ignore these alarms or discontinue use of the device entirely, potentially undermining the clinical distress—the primary outcome—
® Varies benefits of CGM and negatively impacting diabetes self-management. this was considered an

undesirable effect. A clinically
meaningful increase in diabetes
distress was defined as a
standardized mean difference
(SMD) = 0.3. The magnitude of
undesirable effects was
categorized as follows:

- SMD 2= +0.5: large undesirable
effect

-SMD > +0.3 and < +0.5:
moderate undesirable effect

- SMD > +0.2 and < +0.3: small
undesirable effect

- SMD < +0.2: trivial or no
undesirable effect
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

e Very low

O Low

O Moderate

O High

o No included studies

Very low, based on GRADE certainty assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a
highly relevant outcome in both clinical care and research.

A 2024 systematic review of qualitative studies (Morales-Brown 2024) synthesised evidence from 19
studies, many of which primarily involved adults with type 2 diabetes. It found that diabetes distress
commonly arose from feelings of helplessness, loss of autonomy, and negative self-perception, often
exacerbated by interactions with health systems. The authors concluded that acknowledging distress
and promoting empowerment should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with
diabetes (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among
the top three most important psychosocial outcomes (Porth 2024). It surpassed the predefined
threshold for prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent
across diabetes types, underscoring the cross-cutting relevance of distress in psychosocial diabetes
care.

In Denmark, a national participatory project (Skovlund 2021) involving people with type 1 diabetes and
type 2 diabetes and healthcare professionals co-developed a core outcome set for routine diabetes
care. Diabetes distress was explicitly named among the key non-clinical outcomes to be routinely
assessed, alongside psychological well-being and confidence in self-management.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the
most consistently endorsed person-reported outcomes in international studies aiming to inform core
outcome sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes
wanted to discuss their emotional experiences with healthcare professionals. Distress-related topics,
such as the emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with
type 2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to
self-management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus
group study comparing insulin- and non-insulin-treated individuals found that those using insulin
reported greater distress related to glycaemic levels, physical burden, and emotional strain, while
others more often cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2
diabetes but also by healthcare professionals and researchers. This shared recognition reinforces the
importance of systematically assessing and addressing diabetes distress in care pathways, research
outcomes, and policy frameworks.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single
o Moderate costs domain in the EtD framework because these factors are interconnected and often share common
o Negligible costs and savings implications in the evaluation of healthcare interventions.

o Moderate savings
O Large savings

o Varies

e Don't know

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the
o Low EtD framework because these factors are interconnected and often share common implications in the evaluation
o Moderate of healthcare interventions.

o High

e No included studies
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the
comparison

O Probably favors
the comparison
o Does not favor
either the
intervention or the
comparison

o Probably favors
the intervention
o Favors the
intervention

® Varies

o No included
studies

Evidence directly assessing equity-related aspects of diabetes distress in adults with type 2 diabetes
randomised to CGM or SMBG is limited.

Using a large electronic heath record dataset (claims and laboratory data), Sierra et al. investigated the
economic benefits CGM in people with type 2 diabetes in the United States (Sierra 2018). In a propensity-
score matched analysis, 5,677 patients with CGM were 1:1 matched to control users without CGM: the
subgroup of people using CGM more than once per year (n = 1,242) had a -$3,376 difference (i.e., lower for
Pro CGM), as well as patients who used CGM while changing their treatment regimens (n = 3,304; -$3,327).
Combined with the improvement in HbA1c (-0.44% [4 mmol/mol] and -0.27% [3 mmol/mol] in favour of
CGM), these results suggest clinical and economic benefits of using CGM more than once within a 1-year
period or who used it during a change of diabetes therapy.

Garcia-Lorenzo et al. used the results of their meta-analysis of HbAlc outcomes to develop a Markov-based
cost-effectiveness model with end-stage organ complications within a lifetime horizon (Garcia-Lorenzo 2018).
By simulating cohorts of individuals with type 2 diabetes aged 57 years old, they estimated an incremental
ICER of € 180,533 per QALY, which is significantly higher than commonly used willing-to-pay threshold of €
25,000.

Cost-effectiveness is likely to vary considerably depending on the healthcare setting, country, analytical
perspective, and the economic model used.
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interconnected and often
share common
implications in the
evaluation of healthcare
interventions.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

O Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

A substantial body of evidence indicates that diabetes distress is more prevalent and more severe among
adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially and ethnically
minoritized groups. These disparities appear to be driven by both structural and psychosocial factors.

In the U.S. subset of the DAWN?2 study (Peyrot 2014), diabetes distress scores were higher among African
American, Hispanic, and Chinese American adults with diabetes compared to White non-Hispanic
participants. These differences were associated with modifiable diabetes-specific factors such as
healthcare access, perceived burden of disease, and social support. Although the sample included both
diabetes types, over 80% of participants had type 2 diabetes, making the findings highly relevant.

A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2 diabetes
receiving care in a safety-net clinic. Nearly four out of five participants reported at least moderate distress,
and 92% experienced barriers in at least one social determinant of health domain. Interviews revealed
that job-related stress, limited provider access, and difficulties navigating the health system contributed to
emotional burden.

A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at U.S.
safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more common among
younger individuals, women, and those with low income. High distress was independently associated with
lower medication taking, higher HbA1lc, and worse cardiovascular risk profiles, suggesting a link between
socioeconomic disadvantage, emotional burden, and suboptimal diabetes outcomes. Another study (Silver
2025) reported high diabetes distress among Black and Hispanic adults with diabetes in a safety-net
setting. Participants described the compounding effects of financial stress, inadequate access to self-
management education, and discrimination on their emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low
physician trust partially explained higher diabetes distress scores among African American participants
compared to their White counterparts. Among Latino adults with type 2 diabetes, racial or ethnic
discrimination was found to be associated with increased diabetes distress and depressive symptoms
(LeBron 2019). In the Dutch Diabetes Pearl cohort, ethnic minority groups had significantly higher rates of
diabetes distress than Caucasian participants, even after adjustment for a wide range of metabolic,
cardiovascular, and lifestyle factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially more
harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic inequities.

The Guideline
Development Panel
(GDP) noted that if
interventions targeting
diabetes distress are
delivered equitably, they
are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain groups,
these interventions may
inadvertently exacerbate
existing health
inequalities.
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Equity: What would be the impact on health equity?

Addressing diabetes distress in these populations, particularly through equitable access to supportive
interventions, may help reduce disparities in emotional burden and improve diabetes care outcomes.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In a qualitative study involving 12 adults with type 2 diabetes on insulin therapy using semi-structured qualitative
interviews revealed that participants found real-time CGM (rt-CGM) systems more acceptable and easier to
engage with compared to traditional capillary blood glucose monitoring. Users reported that rt-CGM facilitated
improved health behaviours, such as increased dietary awareness and physical activity. However, some
challenges were noted, including technical issues like connectivity problems, sensor longevity, and skin irritation
from adhesives (Sergel-Stringer 2024).

A narrative review encompassing 11 studies with over 5,500 participants demonstrated that CGM use in people
with type 2 diabetes led to greater reductions in HbAlc levels, body weight, and caloric intake compared to
traditional self-monitoring methods. High compliance rates (>90%) with CGM wear-time and calibration were also
observed. The addition of lifestyle and behavioural counselling further enhanced these outcomes, suggesting that
CGM can be a powerful adjunct to comprehensive diabetes management strategies (Taylor 2018). However, the
authors highlighted that the results should be interpreted with caution, given the impossibility to quantitatively
assess in a meta-analysis acceptability and to derive reliable conclusions about acceptability of CGM use in type 2
diabetes.
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Feasibility: Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

o No
o Probably no
o Probably yes
o Yes

Further details about clinical efficacy, desirable and undesirable (including safety) effects, and cost-effectiveness,
all part of feasibility of CGM in individuals with type 2 diabetes, have been reported in the specific sections.
Patient engagement and acceptance also play a key role in CGM feasibility; studies show that patients appreciate
the continuous feedback, which promotes healthier behaviours and better medication taking (Johnston 2022).
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Feasibility: Is the intervention feasible to implement?

Judgement

Research evidence

Additional considerations

e Varies
o Don't know
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Summary of judgements

PROBLEM No

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY No

FEASIBILITY No

JUDGEMENT
Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
_ No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or | uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) .
) ) the intervention or the | ) ) ) Varies | Don't know
comparison comparison . intervention intervention
comparison
Negligible costs and ) ) ) ,
Large costs Moderate costs ) Moderate savings Large savings | Varies | Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) } Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
Probably no Probably yes Yes Varies | Don't know
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Type of recommendation

Strong recommendation  |Conditional recommendation [®efglelfales EINE=Ieeaa[na[l e Elalela o] it @ s IConditional recommendation |Strong recommendation
against the intervention  [against the intervention intervention or the comparison or the intervention for the intervention

o o] ° O o]

Conclusions

Recommendation

We do not suggest using continuous glucose monitoring (CGM), rather than capillary glucose monitoring (finger prick), to reduce diabetes distress among
adults with type 2 diabetes. (Conditional recommendation based on very low certainty of evidence)

Justification

Although continuous glucose monitoring can offer important glycaemic benefits, the available evidence indicates no effect on diabetes distress compared to
SMBG. Therefore, the Guideline Development Panel does not suggest continuous glucose monitoring over SMBG solely for the purpose of reducing diabetes
distress in people with type 2 diabetes.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Continuous glucose monitoring may be beneficial for improving glycaemic levels and offers real-time feedback that can support diabetes self-management.
However, given the absence of evidence for reducing distress, implementation should be tailored to individual needs and preferences, especially for patients
experiencing psychological burden related to frequent monitoring or device use.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities
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Future studies should assess the impact of continuous glucose monitoring interventions on diabetes distress, using adequately powered designs and validated
distress measures. Research should also explore whether specific subgroups (e.g., newly diagnosed patients or those with high baseline distress) may benefit
more in terms of emotional well-being.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should educational interventions vs. usual care be used for type 2 diabetes?

type 2 diabetes

educational interventions

usual care

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults with
type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call
for topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial SMD = -0.34 suggesting a moderate beneficial effect on diabetes distress of educational The primary desirable effect is a reduction in
o Small interventions vs. usual care. diabetes distress, which was the main

e Moderate A 2019 systematic review and meta-analysis assessed the effectiveness of psychoeducational | outcome for each clinical question. An effect
O Large interventions in adults with type 2 diabetes, focusing in part on glycaemic outcomes (Perrin | was considered clinically meaningful if the

O Varies 2019). Across 23 randomised controlled trials (n = 3,818) that reported HbA1lc data, standardized mean difference (SMD) was

psychoeducational interventions were associated with a reduction in HbAlc compared to
control conditions. The pooled weighted mean difference was —0.28% (3 mmol/mol; 95%
confidence interval: —0.48 to —0.08 [-5 to —1 mmol/mol).This finding suggests a modest
improvement in glycaemic levels. However, overall heterogeneity was high, and these
interventions included psychological components beyond education alone, so the findings
may not be directly applicable to purely educational interventions. Moreover, most
interventions were not specifically designed to target diabetes distress, which may have
influenced the magnitude and consistency of the effect.
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equal to or larger than 0.3 in absolute value.
The magnitude of effect was categorized as
follows, with more negative values indicating
greater benefit:

- SMD < -0.5: large effect

- SMD > -0.5 and < -0.3: moderate effect

- SMD > -0.3 and £ -0.2: small effect

- SMD > -0.2: trivial or no effect

In addition to the primary outcome, potential
benefits on secondary outcomes such as
health-related quality of life or glycaemic
levels were supplementarily considered based
on findings from previously published
systematic reviews.
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Undesirable Effects: How substantial are the undesirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial A 2019 systematic review and meta-analysis of | If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes
o Small 32 randomized controlled trials evaluated distress—the primary outcome—this was considered an undesirable effect. A clinically
O Moderate psychoeducational interventions for adults meaningful increase in diabetes distress was defined as a standardized mean difference
O Large with type 2 diabetes (Perrin 2019), but did not | (SMD) = 0.3. The magnitude of undesirable effects was categorized as follows:

O Varies assess adverse events or harms. - SMD 2 +0.5: large undesirable effect
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- SMD 2 +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of relevant
interventions were reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or
harms related to the interventions, the guideline development panel (GDP) concluded—
based on collective clinical and research experience—that if any undesirable effects do
occur, they are most likely to be minimal or trivial in magnitude. This judgment reflects both
the nature of the interventions and the consistent absence of documented harms in the
evidence base.

Certainty of evidence: What is the overall certainty of the evidence of effects?

o No included studies

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Very low Based on GRADE certainty of evidence assessment

® Low

O Moderate

o High
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a
highly relevant outcome in both clinical care and research. A 2024 systematic review of qualitative
studies (Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved
adults with type 2 diabetes. It found that diabetes distress commonly arose from feelings of
helplessness, loss of autonomy, and negative self-perception, often exacerbated by interactions with
health systems. The authors concluded that acknowledging distress and promoting empowerment
should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with
diabetes (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among
the top three most important psychosocial outcomes (Porth 2024). It surpassed the predefined
threshold for prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent
across diabetes types, underscoring the cross-cutting relevance of distress in psychosocial diabetes
care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress
was explicitly named among the key non-clinical outcomes to be routinely assessed, alongside
psychological well-being and confidence in self-management.

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the
most consistently endorsed person-reported outcomes in international studies aiming to inform core
outcome sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes
wanted to discuss their emotional experiences with healthcare professionals. Distress-related topics,
such as the emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with
type 2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to
self-management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus
group study comparing insulin- and non-insulin-treated individuals found that those using insulin
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

reported greater distress related to glycaemic levels, physical burden, and emotional strain, while
others more often cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2
diabetes but also by healthcare professionals and researchers. This shared recognition reinforces the
importance of systematically assessing and addressing diabetes distress in care pathways, research
outcomes, and policy frameworks.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

o Does not favor either the intervention or the comparison
® Probably favors the intervention

o Favors the intervention

o Varies

o Don't know
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Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in
o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

0 Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

o Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

o Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain

o Low in the EtD framework because these factors are interconnected and often share common implications in

o0 Moderate the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

o High resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

e No included studies combining these domains allows for a more efficient approach to evaluating the economic impact of
interventions. This streamlined approach helps facilitate decision-making in the context of limited
evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Favors the A cross-sectional registry study in Denmark found that adults with high diabetes distress had significantly more | We have assessed
comparison healthcare visits compared to those with lower distress levels, but no substantial increase in total healthcare resource use, certainty
o Probably costs was observed (Schmidt 2025). Similarly, a German cohort study concluded that depressive symptoms, but | for resource evidence,
favors the not diabetes distress, were associated with increased healthcare expenditures and lost productivity (Sommer and cost-effectiveness as
comparison a single domain in the
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Does not favor
either the
intervention or
the comparison
O Probably
favors the
intervention

o Favors the
intervention

® Varies

o No included
studies

2024). These findings suggest that diabetes distress may contribute to greater healthcare engagement but not
necessarily to higher costs.

A Spanish cluster randomized trial (Garcia-Pérez 2022) evaluated a patient-targeted intervention (PTIl) in 2,334
adults with type 2 diabetes across 32 primary care practices. The PTl included group-based educational

workshops, tailored motivational SMS messages over 2 years, and access to an interactive educational website.

Although the intervention did not include formal psychological therapy, its combination of structured
education, motivational content, and behavioural self-management support aligns it conceptually with
psychoeducational models. The economic evaluation, conducted from the Spanish healthcare system
perspective, found that the PTI had an incremental cost-effectiveness ratio (ICER) of €38,486 per quality-
adjusted life year (QALY) gained compared to usual care. In a predefined subgroup of individuals with
suboptimal glycaemic levels, the PTI was dominant—yielding higher QALYs at lower cost than the control arm.
The PTI was also less costly and more effective than professional- or combined-targeted interventions tested in
the same trial.

A Dutch cost-effectiveness study (de Wit 2018) evaluated the HypoAware programme, a psychoeducational
blended intervention combining group sessions and an online module, in 137 adults with type 1 diabetes or
insulin-treated type 2 diabetes who experienced problematic hypoglycaemia. From a societal perspective, the
ICER was €2,233 per severe hypoglycaemic event prevented. However, no QALY gains were observed, and the
probability of cost-effectiveness was approximately 54—-55% depending on the analytical perspective. Although
results were not stratified separately for type 2 diabetes, a portion of the cohort consisted of people with
insulin-treated type 2 diabetes, making the findings partially relevant.

A systematic review of 122 economic evaluations (Siegel 2020) reported that multicomponent interventions
incorporating behaviour change, structured education, and medication support were typically cost-effective or
cost-saving in adults with type 2 diabetes. Among the subset of studies reporting ICERs, the median value was
USS$2,315 per QALY gained. While the review did not isolate psychoeducational elements specifically, most
included studies were conducted in type 2 diabetes populations and provide indirect support for the economic
value of such interventions.

EtD framework because
these factors are
interconnected and often
share common
implications in the
evaluation of healthcare
interventions.
Additionally, due to the
paucity of relevant
resources/costs/cost-
effectiveness data,
particularly for
interventions targeting
diabetes distress,
combining these
domains allows for a
more efficient approach
to evaluating the
economic impact of
interventions. This
streamlined approach
helps facilitate decision-
making in the context of
limited evidence for
individual domains.
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Reduced A substantial body of evidence indicates that diabetes distress is more prevalent and more severe among | The Guideline

O Probably reduced adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially and ethnically | Development Panel

O Probably no impact | minoritized groups. These disparities appear to be driven by both structural and psychosocial factors. (GDP) noted that if

® Probably increased | In the U.S. subset of the DAWN2 study (Peyrot 2014), diabetes distress scores were higher among African | interventions targeting
o Increased American, Hispanic, and Chinese American adults with diabetes compared to White non-Hispanic diabetes distress are
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Varies
o Don't know

participants. These differences were associated with modifiable diabetes-specific factors such as
healthcare access, perceived burden of disease, and social support. Although the sample included both
diabetes types, over 80% of participants had type 2 diabetes, making the findings highly relevant.

A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2 diabetes
receiving care in a safety-net clinic. Nearly four out of five participants reported at least moderate distress,
and 92% experienced barriers in at least one social determinant of health domain. Interviews revealed
that job-related stress, limited provider access, and difficulties navigating the health system contributed to
emotional burden.

A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at U.S.
safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more common among
younger individuals, women, and those with low income. High distress was independently associated with
lower medication taking, higher HbAlc, and worse cardiovascular risk profiles, suggesting a link between
socioeconomic disadvantage, emotional burden, and suboptimal diabetes outcomes. Another study (Silver
2025) reported high diabetes distress among Black and Hispanic adults with diabetes in a safety-net
setting. Participants described the compounding effects of financial stress, inadequate access to self-
management education, and discrimination on their emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low
physician trust partially explained higher diabetes distress scores among African American participants
compared to their White counterparts. Among Latino adults with type 2 diabetes, racial or ethnic
discrimination was found to be associated with increased diabetes distress and depressive symptoms
(LeBrén 2019). In the Dutch Diabetes Pearl cohort, ethnic minority groups had significantly higher rates of
diabetes distress than Caucasian participants, even after adjustment for a wide range of metabolic,
cardiovascular, and lifestyle factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially more
harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic inequities.
Addressing diabetes distress in these populations, particularly through equitable access to supportive
interventions, may help reduce disparities in emotional burden and improve diabetes care outcomes.

delivered equitably, they
are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain groups,
these interventions may
inadvertently exacerbate
existing health
inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

In one pilot study, adults with type 1 diabetes or type 2 diabetes participated in a low-intensity mental health
support programme delivered via telehealth by trained diabetes health professionals. Most participants found
the number of sessions appropriate, reported feeling comfortable with the provider, and expressed satisfaction
with the intervention, though some noted that the structured format limited the scope of problems that could be
addressed (Holloway 2023).

Another pilot randomised controlled trial evaluated a five-session programme combining acceptance and
commitment therapy principles with diabetes education for adults with type 2 diabetes and moderate diabetes
distress. The intervention was well accepted, with a high completion rate and positive qualitative feedback (Ngan
2023).

In another feasibility study, a diabetes-specific online module was integrated into an existing e-mental health
programme. Adults with type 1 diabetes and type 2 diabetes reported high satisfaction and perceived the tool as
acceptable psychological support (Orman 2016).

Generally, acceptability of interventions appears moderate to high in controlled trial settings, based on attrition
data. In particular, most included randomised controlled trials reported completion rates between 5% and 20%,
suggesting moderate acceptability, with some trials showing lower attrition. However, real-world acceptability
may be lower due to factors not captured in trials, such as stigma, cultural beliefs, or service accessibility.
Moreover, the GDP highlighted that stigma associated with seeking psychological care may undermine real-world
acceptability, particularly for interventions involving referral to mental health professionals. This barrier may not
be fully reflected in attrition rates from controlled trials.
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JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.

© EASD 2026, Guideline Report: Diabetes Distress

346



SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED
CERTAINTY OF EVIDENCE

OF REQUIRED
RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the ) , Probably favors the Favors the ) .
) ) the intervention or the | . . ) ) Varies | Don't know
comparison comparison ) intervention intervention
comparison
Negligible costs and , ) ) ,
Large costs Moderate costs ) Moderate savings Large savings | Varies | Don't know
savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) } Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  |Conditional recommendation for either [®elsleialelaEINTIelo sl aal=lsTo Ealo g o i =S

trong recommendation for the

intervention the intervention the intervention or the comparison intervention intervention
O O O o O
CONCLUSIONS

Recommendation

We suggest using educational interventions in addition to usual care, rather than usual care alone, to reduce diabetes distress among adults with type 2
diabetes. (Conditional recommendation based on low certainty of evidence)

Justification

We issue a conditional recommendation for educational interventions based on low certainty of evidence. The effect on diabetes distress was moderate, and
undesirable effects were judged to be absent or negligible. Although cost-effectiveness varies depending on setting and implementation, educational
interventions can be acceptable and feasible when integrated into routine care.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Implementation may require additional training for health professionals and integration into routine diabetes care. Delivery through trained non-specialists or
digital formats may improve feasibility in varied healthcare settings.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

Real-world studies evaluating educational interventions in adults with type 2 diabetes are needed, specifically focusing on their effectiveness in reducing
diabetes distress. Further economic evaluations in diverse healthcare systems would also be valuable to understand their cost-effectiveness in routine clinical
practice.

[ee]
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should peer support interventions vs. usual care be used for type 2 diabetes?

type 2 diabetes

peer support interventions

usual care

SMD DDS-PAID;

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes.

In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of participants were
classified as having poor psychological well-being, and emotional concerns related to diabetes were common;
although the results were not stratified by diabetes type, the sample predominantly included people with type 2
diabetes (Peyrot 2005). In the DAWN?2 study, which included 8,596 adults with diabetes from 17 countries, of
whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated with oral agents,
and 34% of those not taking medication reported elevated diabetes-related distress, defined by a PAID-5 score of
240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China a meta-analysis
of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).

Longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes. In a primary care
cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and medication taking, whereas
depressive symptoms were more closely associated with dietary and physical activity behaviours (Aikens 2012). In
a nationwide Korean cohort of 1,862 adults, individuals with high distress (PAID-K 240) showed persistently
elevated HbA1c levels over three years and significantly higher odds of diabetic neuropathy, though no

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

associations were found with retinopathy or nephropathy (Park 2024). However, a prospective UK cohort of 1,735
adults with newly diagnosed type 2 diabetes did not find a significant association between diabetes distress and
worsening glycaemic levels or the development of complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress levels
are often higher among insulin-treated individuals compared to those treated with oral agents or diet alone,
largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

management. These benefits were consistent across diverse populations, age groups,
intervention formats, and durations. Peer support modalities included telephone contact, group
discussions, and in-person meetings, underscoring the flexibility and broad applicability of such
interventions in enhancing behavioural and psychological outcomes in type 2 diabetes. Moreover,
there is strong evidence from meta-analyses that peer support interventions lead to small but
statistically significant improvements in glycaemic levels, as measured by HbAlc (Qi 2016).
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Trivial No effect on diabetes distress of peer support interventions vs. usual care The primary desirable effect is a reduction
o Small A 2021 meta-analysis of 17 randomised controlled trials involving 3,884 adults with type 2 in diabetes distress, which was the main

O Moderate | diabetes found that peer support interventions significantly improved both self-efficacy and self- | outcome for each clinical question. An

O Large management behaviours (Liang 2021). The pooled standardised mean difference was 0.41 (95% effect was considered clinically meaningful
® Varies confidence interval: 0.20 to 0.62) for self-efficacy and 1.21 (95% ClI: 0.58 to 1.84) for self- if the standardized mean difference (SMD)

was equal to or larger than 0.3 in absolute
value. The magnitude of effect was
categorized as follows, with more negative
values indicating greater benefit:

- SMD < -0.5: large effect

- SMD > -0.5 and < -0.3: moderate effect

- SMD > -0.3 and £ -0.2: small effect

- SMD > -0.2: trivial or no effect

In addition to the primary outcome,
potential benefits on secondary outcomes
such as health-related quality of life or
glycaemic levels were supplementarily
considered based on findings from
previously published systematic reviews.
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Undesirable Effects

How substantial are the undesirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial A 2021 meta-analysis of 17 randomized If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress—
o Small controlled trials evaluated the effects of | the primary outcome—this was considered an undesirable effect. A clinically meaningful increase
o Moderate | peer support interventions for adults in diabetes distress was defined as a standardized mean difference (SMD) = 0.3. The magnitude of
o Large with type 2 diabetes (Liang 2021). The undesirable effects was categorized as follows:

o Varies review did not assess or report any - SMD > +0.5: large undesirable effect

adverse events or harms associated with
the interventions.
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- SMD 2 +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of relevant
interventions were reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or harms
related to the interventions, the guideline development panel (GDP) concluded—based on
collective clinical and research experience—that if any undesirable effects do occur, they are most
likely to be minimal or trivial in magnitude. This judgment reflects both the nature of the
interventions and the consistent absence of documented harms in the evidence base.

Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Very low
e Low

o Moderate
o High

o No included studies

Based on GRADE certainty of evidence assessment
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

uncertainty or
variability

® Probably no
important
uncertainty or
variability

o No important
uncertainty or
variability

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
O Important Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a highly

uncertainty or relevant outcome in both clinical care and research. A 2024 systematic review of qualitative studies (Morales-

variability Brown 2024) synthesised evidence from 19 studies, many of which primarily involved adults with type 2

O Possibly diabetes. It found that diabetes distress commonly arose from feelings of helplessness, loss of autonomy, and

important negative self-perception, often exacerbated by interactions with health systems. The authors concluded that

acknowledging distress and promoting empowerment should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with diabetes
(58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among the top three
most important psychosocial outcomes (Porth 2024). It surpassed the predefined threshold for prioritisation
(270% endorsement) in both groups. Importantly, ratings were consistent across diabetes types, underscoring
the cross-cutting relevance of distress in psychosocial diabetes care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and healthcare
professionals co-developed a core outcome set for routine diabetes care. Diabetes distress was explicitly
named among the key non-clinical outcomes to be routinely assessed, alongside psychological well-being and
confidence in self-management.

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the most
consistently endorsed person-reported outcomes in international studies aiming to inform core outcome sets
for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes wanted to
discuss their emotional experiences with healthcare professionals. Distress-related topics, such as the
emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with type 2
diabetes, participants described moderate levels of distress, particularly related to regimen and emotional
burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018). Another study
with rural working adults highlighted the psychological and socioeconomic barriers to self-management,
including distress and insufficient coping strategies (Glenn 2022). Finally, a focus group study comparing
insulin- and non-insulin-treated individuals found that those using insulin reported greater distress related to
glycaemic levels, physical burden, and emotional strain, while others more often cited the burden of
comorbidities (Tanenbaum 2016).
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2 diabetes but
also by healthcare professionals and researchers. This shared recognition reinforces the importance of
systematically assessing and addressing diabetes distress in care pathways, research outcomes, and policy
frameworks.
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Balance of effects

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

e Does not favor either the intervention or the comparison
o Probably favors the intervention

o Favors the intervention

O Varies

o Don't know
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Resources required

JUDGEMENT

RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

O Large costs
o Moderate costs

0 Moderate savings
O Large savings

o Varies

e Don't know

o Negligible costs and savings

We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in
the EtD framework because these factors are interconnected and often share common implications in the
evaluation of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-
effectiveness data, particularly for interventions targeting diabetes distress, combining these domains allows
for a more efficient approach to evaluating the economic impact of interventions. This streamlined approach
helps facilitate decision-making in the context of limited evidence for individual domains.

Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

e No included studies

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

o Low EtD framework because these factors are interconnected and often share common implications in the evaluation of
0 Moderate healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.
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Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Favors the comparison

O Probably favors the
comparison

o Does not favor either the
intervention or the comparison
o Probably favors the
intervention

o Favors the intervention

® Varies

o No included studies

A cross-sectional registry study in Denmark found that adults with high diabetes distress had
significantly more healthcare visits compared to those with lower distress levels, but no
substantial increase in total healthcare costs was observed (Schmidt 2025). Similarly, a German
cohort study concluded that depressive symptoms—but not diabetes distress—were associated
with increased healthcare expenditures and lost productivity (Sommer 2024). These findings
suggest that diabetes distress may contribute to greater healthcare engagement but not
necessarily to higher costs.

Few studies have evaluated diabetes peer support in terms of its cost-effectiveness. Peer
support models, programmes, and interventions vary, as do the healthcare contexts in which
they are implemented, making it difficult to generalise findings across settings. Nevertheless,
evidence from structured peer support interventions in primary care suggests they may be
either cost-neutral or cost-saving, depending on the outcomes considered (Gillespie 2012;
Johansson 2016a; Johansson 2016b).
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We have assessed resource
use, certainty for resource
evidence, and cost-
effectiveness as a single
domain in the EtD
framework because these
factors are interconnected
and often share common
implications in the
evaluation of healthcare
interventions. Additionally,
due to the paucity of
relevant
resources/costs/cost-
effectiveness data,
particularly for
interventions targeting
diabetes distress,
combining these domains
allows for a more efficient
approach to evaluating the
economic impact of
interventions. This
streamlined approach
helps facilitate decision-
making in the context of
limited evidence for
individual domains.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

o Probably reduced
O Probably no impact
® Probably increased
O Increased

o Varies

o Don't know

A substantial body of evidence indicates that diabetes distress is more prevalent and more severe
among adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially
and ethnically minoritized groups. These disparities appear to be driven by both structural and
psychosocial factors.

In the U.S. subset of the DAWN?2 study (Peyrot 2014), diabetes distress scores were higher among
African American, Hispanic, and Chinese American adults with diabetes compared to White non-
Hispanic participants. These differences were associated with modifiable diabetes-specific factors
such as healthcare access, perceived burden of disease, and social support. Although the sample
included both diabetes types, over 80% of participants had type 2 diabetes, making the findings
highly relevant.

A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2
diabetes receiving care in a safety-net clinic. Nearly four out of five participants reported at least
moderate distress, and 92% experienced barriers in at least one social determinant of health domain.
Interviews revealed that job-related stress, limited provider access, and difficulties navigating the
health system contributed to emotional burden.

A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at
U.S. safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more
common among younger individuals, women, and those with low income. High distress was
independently associated with lower medication taking, higher HbAlc, and worse cardiovascular risk
profiles, suggesting a link between socioeconomic disadvantage, emotional burden, and suboptimal
diabetes outcomes. Another study (Silver 2025) reported high diabetes distress among Black and
Hispanic adults with diabetes in a safety-net setting. Participants described the compounding effects
of financial stress, inadequate access to self-management education, and discrimination on their
emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low
physician trust partially explained higher diabetes distress scores among African American
participants compared to their White counterparts. Among Latino adults with type 2 diabetes, racial
or ethnic discrimination was found to be associated with increased diabetes distress and depressive
symptoms (LeBrdon 2019). In the Dutch Diabetes Pearl cohort, ethnic minority groups had significantly

The Guideline Development
Panel (GDP) noted that if
interventions targeting
diabetes distress are delivered
equitably, they are likely to
improve equity by addressing
psychosocial needs across
diverse populations. However,
if access is uneven or limited
to certain groups, these
interventions may
inadvertently exacerbate
existing health inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

higher rates of diabetes distress than Caucasian participants, even after adjustment for a wide range
of metabolic, cardiovascular, and lifestyle factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially
more harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic
inequities. Addressing diabetes distress in these populations—particularly through equitable access
to supportive interventions—may help reduce disparities in emotional burden and improve diabetes
care outcomes.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No Evidence suggests that peer support interventions are particularly effective and acceptable for individuals with

O Probably no | elevated HbA1lc levels, from culturally and linguistically diverse backgrounds, or experiencing social disadvantage.
o Probably yes | Such populations often report greater benefit, likely due to the relatability of peer-led support. Acceptability is

o Yes enhanced when peer support includes regular contact (at least once monthly) and when peer leaders receive

® Varies structured supervision (Qi 2015; Zhang 2016; Patil 2016). Moreover, individuals with lower health literacy, lower
o Don't know | levels of formal education, and poorer engagement in diabetes self-management seem to derive more consistent
value from these interventions, suggesting alignment between peer support models and the needs of
underserved populations (Sokol 2016).

In addition, the informal nature of peer support—typically delivered by individuals with lived experience of
diabetes rather than healthcare professionals—may reduce barriers associated with stigma and cost. This format
offers a less hierarchical, more relatable setting, which was viewed favourably by the GDP as likely to facilitate
engagement, particularly for those reluctant to access formal mental health or medical services.
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JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Feasibility

Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance
frameworks or public funding models that support such interventions. Moreover, eHealth and telehealth models
offer promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the
GDP concluded that while feasibility is context-dependent and often constrained outside research settings, there
are viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED
CERTAINTY OF EVIDENCE

OF REQUIRED
RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
Trivial Small Moderate Large Varies | Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or | uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) .
) ) the intervention or the | ) ) ) Varies | Don't know
comparison comparison . intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies | Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) ) Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
No Probably no Probably yes Yes Varies | Don't know
363

© EASD 2026, Guideline Report: Diabetes Distress



TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aled EINE=Ilelaalnal=las EXalela Ko M=Iid (I Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention
O O [ O @

Recommendation

We do not suggest using peer support interventions in addition to usual care, rather than usual care alone to reduce diabetes distress among adults with type
2 diabetes. (Conditional recommendation based on low certainty of evidence)

Justification

We issue a conditional recommendation not to prefer peer support interventions over usual care for reducing diabetes distress in adults with type 2 diabetes.
This recommendation is based on low certainty of evidence and a neutral effect on the primary outcome of diabetes distress. While peer support may offer
secondary benefits, such as enhanced self-efficacy or diabetes self-management, these do not substantiate a clear advantage over usual care in terms of
distress. Undesirable effects were judged to be negligible, and although cost-effectiveness varies by setting, peer support interventions may still be acceptable
and feasible under certain conditions.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on study duration, mode of intervention delivery (individual vs group), or
baseline level of diabetes distress.

Implementation considerations

Feasibility may be enhanced when peer support is embedded within existing diabetes education or self-management programmes. Ensuring training and
supervision of peer leaders, culturally appropriate materials, and regular contact are critical components for successful implementation.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

36
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Future research should focus on real-world evaluations of peer support interventions for adults with type 2 diabetes, with diabetes distress as the primary
outcome. Studies should also assess cost-effectiveness in diverse healthcare settings.
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QUESTION

POPULATION:

INTERVENTION:

COMPARISON:

MAIN OUTCOMES:

Should educational interventions vs. peer support interventions be used for type 2 diabetes?

type 2 diabetes

educational interventions

peer support interventions

SMD DDS-PAID

ASSESSMENT

JUDGEMENT

RESEARCH EVIDENCE

Problem: Is the problem a priority?

ADDITIONAL CONSIDERATIONS

o No

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

International and national studies have demonstrated that diabetes-related distress is prevalent among adults
with type 2 diabetes. In the DAWN study, which surveyed 5,104 adults with diabetes across 13 countries, 41% of
participants were classified as having poor psychological well-being, and emotional concerns related to diabetes
were common; although the results were not stratified by diabetes type, the sample predominantly included
people with type 2 diabetes (Peyrot 2005). In the DAWN2 study, which included 8,596 adults with diabetes from
17 countries, of whom 7,140 had type 2 diabetes, 48% of individuals treated with insulin, 38% of those treated
with oral agents, and 34% of those not taking medication reported elevated diabetes-related distress, defined
by a PAID-5 score of 240 (Nicolucci 2013).

Global prevalence estimates are supported by meta-analyses. A systematic review of 55 studies including 36,998
individuals reported a pooled prevalence of 36% (Perrin 2017). In India, a meta-analysis of 10 studies involving
2,107 adults with type 2 diabetes found a pooled prevalence of 33% (Sinha 2024), while in China, a meta-
analysis of 55 studies with 13,160 individuals found a higher pooled prevalence of 53% (Tang 2023).
Observational and longitudinal studies consistently link diabetes distress in type 2 diabetes to poorer outcomes.
In a primary care cohort of 253 adults, diabetes-related distress predicted future glycaemic levels and
medication taking, whereas depressive symptoms were more closely associated with dietary and physical
activity behaviours (Aikens 2012). In a nationwide Korean cohort of 1,862 adults, individuals with high distress
(PAID-K 240) showed persistently elevated HbAlc levels over three years and significantly higher odds of
diabetic neuropathy (adjusted OR 1.63), though no associations were found with retinopathy or nephropathy

The topic of diabetes
distress was prioritised
for guideline
development by the
EASD Guidelines
Oversight Committee
following an open call for
topic suggestions
launched by EASD. This
reflects a recognised
need for guidance in this
area from both clinical
and academic
communities.
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

(Park 2024). However, a prospective UK cohort of 1,735 adults with newly diagnosed type 2 diabetes did not
find a significant association between diabetes distress and worsening glycaemic levels or the development of
complications over two years (Ismail 2017).

Diabetes distress is also associated with reduced quality of life. It has been independently linked with poorer
functioning in achievement-related domains, distinct from the effects of depression (Carper 2014). Distress
levels are often higher among insulin-treated individuals compared to those treated with oral agents or diet
alone, largely due to greater disease severity and self-management burden (Delahanty 2007).

The emotional burden of diabetes distress has mental health implications. In a mixed cohort of 509 adults with
type 1 diabetes and type 2 diabetes, diabetes distress was a significant predictor of the onset and persistence of
depressive symptoms over six months (Ehrmann 2015). In the DIAMOS trial, participants who experienced a
clinically meaningful reduction in distress were four times more likely to show improvements in depressive
symptoms (Reimer 2017).
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Problem: Is the problem a priority?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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Desirable Effects: How substantial are the desirable anticipated effects?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

® Trivial Diabetes distress: no The primary desirable effect is a reduction in diabetes distress, which was the main outcome for each clinical

o Small significant difference question. An effect was considered clinically meaningful if the standardized mean difference (SMD) was equal to or
O Moderate | between the two types [ larger than 0.3 in absolute value. The magnitude of effect was categorized as follows, with more negative values

O Large of interventions. indicating greater benefit:

O Varies - SMD < -0.5: large effect

- SMD > -0.5 and £ -0.3: moderate effect
- SMD > -0.3 and <£-0.2: small effect
- SMD > -0.2: trivial or no effect

Undesirable Effects: How substantial are the undesirable anticipated effects?

e Don't know

However, adverse events were
infrequently and inconsistently
assessed, and no trials directly
compared the two
interventions. Therefore, no
conclusions can be drawn
about the relative undesirable
effects between the two types
of interventions.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

O Trivial Available evidence for either If the meta-analysis demonstrated a detrimental effect of an intervention on diabetes distress—the primary
o Small educational or peer support outcome—this was considered an undesirable effect. A clinically meaningful increase in diabetes distress was
o0 Moderate | against usual care suggests defined as a standardized mean difference (SMD) > 0.3. The magnitude of undesirable effects was

O Large that no serious or intervention- | categorized as follows:

O Varies related harms were identified. |- SMD >+0.5: large undesirable effect

- SMD > +0.3 and < +0.5: moderate undesirable effect

- SMD 2 +0.2 and < +0.3: small undesirable effect

- SMD < +0.2: trivial or no undesirable effect

In addition, previous systematic reviews that examined harms or adverse events of relevant interventions
were reviewed to supplement this assessment.

Given that previous systematic reviews did not assess or identify specific adverse events or harms related to
the interventions, the guideline development panel (GDP) concluded—based on collective clinical and
research experience—that if any undesirable effects do occur, they are most likely to be minimal or trivial in
magnitude. This judgment reflects both the nature of the interventions and the consistent absence of
documented harms in the evidence base.
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Certainty of evidence: What is the overall certainty of the evidence of effects?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Very low

e Low

O Moderate

O High

o No included studies

Based on GRADE certainty of evidence assessment

Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Important uncertainty
or variability

O Possibly important
uncertainty or variability
® Probably no important
uncertainty or variability
o No important
uncertainty or variability

Adults with type 2 diabetes and healthcare stakeholders consistently identify diabetes distress as a
highly relevant outcome in both clinical care and research. A 2024 systematic review of qualitative
studies (Morales-Brown 2024) synthesised evidence from 19 studies, many of which primarily involved
adults with type 2 diabetes. It found that diabetes distress commonly arose from feelings of
helplessness, loss of autonomy, and negative self-perception, often exacerbated by interactions with
health systems. The authors concluded that acknowledging distress and promoting empowerment
should be integral to diabetes care.

In a multinational Delphi consensus study involving over 300 stakeholders, including people with
diabetes (58% with type 2 diabetes) and healthcare professionals, diabetes distress was ranked among
the top three most important psychosocial outcomes (Porth 2024). It surpassed the predefined
threshold for prioritisation (270% endorsement) in both groups. Importantly, ratings were consistent
across diabetes types, underscoring the cross-cutting relevance of distress in psychosocial diabetes
care.

In Denmark, a national participatory project (Skovlund 2021) involving people with diabetes and
healthcare professionals co-developed a core outcome set for routine diabetes care. Diabetes distress
was explicitly named among the key non-clinical outcomes to be routinely assessed, alongside
psychological well-being and confidence in self-management.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

A 2023 systematic review (Hamilton 2023) further confirmed that diabetes distress was among the
most consistently endorsed person-reported outcomes in international studies aiming to inform core
outcome sets for type 1 diabetes and type 2 diabetes.

Routine care audits also reflect the salience of distress for people with type 2 diabetes. An audit in four
Australian specialist clinics (Hendrieckx 2020) found that nearly half of adults with type 2 diabetes
wanted to discuss their emotional experiences with healthcare professionals. Distress-related topics,
such as the emotional impact of diabetes and mood, were the most frequently selected.

Qualitative studies offer additional depth. In a mixed-methods study of African American adults with
type 2 diabetes, participants described moderate levels of distress, particularly related to regimen and
emotional burden, and expressed a desire for culturally appropriate psychosocial support (Hood 2018).
Another study with rural working adults highlighted the psychological and socioeconomic barriers to
self-management, including distress and insufficient coping strategies (Glenn 2022). Finally, a focus
group study comparing insulin- and non-insulin-treated individuals found that those using insulin
reported greater distress related to glycaemic levels, physical burden, and emotional strain, while
others more often cited the burden of comorbidities (Tanenbaum 2016).

Collectively, these findings affirm that diabetes distress is valued not only by people with type 2
diabetes but also by healthcare professionals and researchers. This shared recognition reinforces the
importance of systematically assessing and addressing diabetes distress in care pathways, research
outcomes, and policy frameworks.
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Values: Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects: Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Based on domains 2, 3, 4
o Probably favors the comparison

o Does not favor either the intervention or the comparison
® Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Large costs We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain
o Moderate costs in the EtD framework because these factors are interconnected and often share common implications in
o Negligible costs and savings the evaluation of healthcare interventions. Additionally, due to the paucity of relevant

o Moderate savings resources/costs/cost-effectiveness data, particularly for interventions targeting diabetes distress,

o Large savings combining these domains allows for a more efficient approach to evaluating the economic impact of

o Varies interventions. This streamlined approach helps facilitate decision-making in the context of limited

e Don't know evidence for individual domains.
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Certainty of evidence of required resources: What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE | ADDITIONAL CONSIDERATIONS

o Very low We have assessed resource use, certainty for resource evidence, and cost-effectiveness as a single domain in the

o Low EtD framework because these factors are interconnected and often share common implications in the evaluation

o Moderate of healthcare interventions. Additionally, due to the paucity of relevant resources/costs/cost-effectiveness data,

o High particularly for interventions targeting diabetes distress, combining these domains allows for a more efficient

e No included studies approach to evaluating the economic impact of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Cost effectiveness: Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o Favors the comparison Data on the cost- We have assessed resource use, certainty for resource evidence, and

o Probably favors the comparison effectiveness of either | cost-effectiveness as a single domain in the EtD framework because

o Does not favor either the intervention or the comparison | type of interventions | these factors are interconnected and often share common implications
o Probably favors the intervention vs. usual care are in the evaluation of healthcare interventions. Additionally, due to the

o Favors the intervention limited and can vary paucity of relevant resources/costs/cost-effectiveness data, particularly
® Varies considerably across for interventions targeting diabetes distress, combining these domains
o No included studies different healthcare allows for a more efficient approach to evaluating the economic impact

settings and countries. | of interventions. This streamlined approach helps facilitate decision-
making in the context of limited evidence for individual domains.

Equity: What would be the impact on health equity?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Reduced Given that educational interventions may have a trivial, favourable effect on diabetes distress compared to | The Guideline

o Probably reduced peer support interventions, they may offer a slight advantage in addressing disparities, particularly if Development Panel

o Probably no impact | distress reduction is more impactful in underserved groups. (GDP) noted that if

® Probably increased interventions targeting
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Equity: What would be the impact on health equity?

o Don't know

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
O Increased A substantial body of evidence indicates that diabetes distress is more prevalent and more severe among diabetes distress are
O Varies adults with type 2 diabetes who are socioeconomically disadvantaged or belong to racially and ethnically delivered equitably, they

minoritized groups. These disparities appear to be driven by both structural and psychosocial factors.

In the U.S. subset of the DAWN?2 study (Peyrot 2014), diabetes distress scores were higher among African
American, Hispanic, and Chinese American adults with diabetes compared to White non-Hispanic
participants. These differences were associated with modifiable diabetes-specific factors such as healthcare
access, perceived burden of disease, and social support. Although the sample included both diabetes types,
over 80% of participants had type 2 diabetes, making the findings highly relevant.

A mixed-methods study (Levy 2022) focused exclusively on people with insulin-dependent type 2 diabetes
receiving care in a safety-net clinic. Nearly four out of five participants reported at least moderate distress,
and 92% experienced barriers in at least one social determinant of health domain. Interviews revealed that
job-related stress, limited provider access, and difficulties navigating the health system contributed to
emotional burden.

A large cross-sectional study (Pandit 2014) analysed data from adults with diabetes receiving care at U.S.
safety-net clinics, the majority of whom had type 2 diabetes. Diabetes distress was more common among
younger individuals, women, and those with low income. High distress was independently associated with
lower medication taking, higher HbA1lc, and worse cardiovascular risk profiles, suggesting a link between
socioeconomic disadvantage, emotional burden, and suboptimal diabetes outcomes. Another study (Silver
2025) reported high diabetes distress among Black and Hispanic adults with diabetes in a safety-net setting.
Participants described the compounding effects of financial stress, inadequate access to self-management
education, and discrimination on their emotional well-being.

In a survey of older adults with type 2 diabetes (Williams 2020), perceived discrimination and low physician
trust partially explained higher diabetes distress scores among African American participants compared to
their White counterparts. Among Latino adults with type 2 diabetes, racial or ethnic discrimination was
found to be associated with increased diabetes distress and depressive symptoms (LeBrén 2019). In the
Dutch Diabetes Pearl cohort, ethnic minority groups had significantly higher rates of diabetes distress than
Caucasian participants, even after adjustment for a wide range of metabolic, cardiovascular, and lifestyle
factors (Ozcan 2018).

Taken together, the evidence indicates that diabetes distress is both more common and potentially more
harmful among people with type 2 diabetes who face socioeconomic disadvantage or systemic inequities.

are likely to improve
equity by addressing
psychosocial needs
across diverse
populations. However, if
access is uneven or
limited to certain
groups, these
interventions may
inadvertently
exacerbate existing
health inequalities.
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Equity: What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Addressing diabetes distress in these populations—particularly through equitable access to supportive
interventions—may help reduce disparities in emotional burden and improve diabetes care outcomes.
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Acceptability: Is the intervention acceptable to key interest-holders?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

Acceptability appears to vary for both educational and peer support interventions. Educational interventions are
generally well accepted in trial settings, though real-world acceptability may be lower due to barriers like stigma
or service accessibility. Peer support interventions may be more acceptable among adults from underserved or
socially disadvantaged backgrounds, particularly when led by trained peers with regular contact, suggesting
differential acceptability across populations and delivery formats.

References

- Holloway EE, Gray S, Halliday J, Harrap B, Hines C, Skinner TC, Speight J, Hendrieckx C. Feasibility and
acceptability of 'low-intensity mental health support via a telehealth-enabled network' for adults with type 1 and
type 2 diabetes: the LISTEN pilot study. Pilot Feasibility Stud. 2023 Jul 27;9(1):133. doi: 10.1186/s40814-023-
01367-2.

- Ngan HY, Chong YY, Loo KM, Chien WT. Preliminary efficacy of an acceptance-based diabetes education (ACT-DE)
programme for people with type 2 diabetes on diabetes distress and self-care behaviours: A pilot randomised

controlled trial. J Contextual Behav Sci. Volume 30. 2023. Pages 50-60. https://doi.org/10.1016/].jcbs.2023.09.002.

-QiL, LiuQ, Zeng, Li T, Li Y, Wang H. Effectiveness of peer support for improving glycaemic control in patients
with type 2 diabetes: a meta-analysis of randomized controlled trials. BMC Public Health. 2015;15:471.

-Zhang X, Yang S, Sun K, Wang C, Yang Z, Han Y. How to achieve better effect of peer support among adults with
type 2 diabetes: A meta-analysis of randomized clinical trials. Patient Education and Counseling. 2016;99(2):186—
197.

- Patil S, Ruppar T, Koopman RJ, Lindley R, Gannon M, Dobbels F. Peer Support Interventions for Adults With
Diabetes: A Meta-Analysis of Hemoglobin Alc Outcomes. Annals of Family Medicine. 2016;14(6):540-551.

- Sokol R, Fisher E. Peer Support for the Hardly Reached: A Systematic Review. American Journal of Public Health.
2016;106(7):e1-e8.

© EASD 2026, Guideline Report: Diabetes Distress

377



Feasibility: Is the intervention feasible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
O Probably yes
o Yes

® Varies

o Don't know

The GDP collectively considered that the feasibility of implementing diabetes distress interventions can vary
substantially across regions and healthcare contexts. Key limiting factors include the availability of trained
professionals (e.g., psychologists, diabetes specialist nurses, clinicians), disparities in access to diabetes care, and
competing demands on health system budgets. In many settings, the scale of diabetes distress and lack of
specialist workforce pose practical barriers to implementation. However, feasibility is enhanced where healthcare
systems already support structured diabetes education programmes or where training of non-specialist health
professionals has proven effective in delivering psychological support. Some countries have insurance frameworks
or public funding models that support such interventions. Moreover, eHealth and telehealth models offer
promising opportunities to increase feasibility and scalability, particularly in underserved areas. Overall, the GDP
concluded that while feasibility is context-dependent and often constrained outside research settings, there are
viable pathways to broader implementation in systems with supportive infrastructure.
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SUMMARY OF JUDGEMENTS

PROBLEM
DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE
OF REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

JUDGEMENT
No Probably no Probably yes Yes Varies Don't know
Trivial Small Moderate Large Varies Don't know
Trivial Small Moderate Large Varies Don't know
) No included
Very low Low Moderate High )
studies
Important Possibly important Probably no important | No important
uncertainty or | uncertainty or uncertainty or uncertainty or
variability variability variability variability
Does not favor either
Favors the Probably favors the . . Probably favors the Favors the ) .
) ) the intervention or the | ) ) ) Varies Don't know
comparison comparison X intervention intervention
comparison
Negligible costs and ) Large ) ,
Large costs Moderate costs ) Moderate savings ) Varies Don't know
savings savings
) No included
Very low Low Moderate High .
studies
Does not favor either )
Favors the Probably favors the ) } Probably favors the Favors the . No included
) ) the intervention or the | . ) ) ) Varies )
comparison comparison ) intervention intervention studies
comparison
Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know
No Probably no Probably yes Yes Varies Don't know
No Probably no Probably yes Yes Varies Don't know
379
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TYPE OF RECOMMENDATION

IStrong recommendation against the Conditional recommendation against  [®elale[{aleiEINE=Ilelaalnal=las ERalelaRo] M=Iids (A Conditional recommendation for the  |Strong recommendation for the
intervention the intervention the intervention or the comparison intervention intervention

O O L O O

CONCLUSIONS

Recommendation

We do not suggest using educational interventions instead of peer support interventions, or vice versa, to reduce diabetes distress among adults with type 2
diabetes. (Conditional recommendation based on low certainty of evidence)

Justification

This conditional recommendation is based on low certainty evidence showing no clear or clinically meaningful difference between educational and peer
support interventions in reducing diabetes distress. Although educational interventions have demonstrated benefit compared with usual care while peer
support interventions have not, the available head-to-head evidence is limited and does not support a confident preference for one intervention over the
other, and no important undesirable effects were identified for either approach.

Subgroup considerations

Subgroup analyses suggested that there is likely no effect modification based on duration of study, delivery mode of the intervention (individual or group
intervention), or level of diabetes distress at baseline.

Implementation considerations

Educational interventions may be implemented within existing diabetes education programmes, particularly in settings that already deliver structured
diabetes education. Peer support interventions may be more acceptable among adults from underserved or socially disadvantaged backgrounds, especially
when peer-led support is regular and relatable.

Monitoring and evaluation

Use of validated patient-reported outcome measures (PROMs), such as the PAID or DDS scales, or structured interviews, is recommended to monitor
emotional well-being and evaluate intervention effectiveness over time.

Research priorities

o
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Further research is needed to evaluate the comparative effectiveness of educational versus peer support interventions in adults with type 2 diabetes, with a
focus on diabetes distress as the primary outcome. Economic evaluations and real-world implementation studies are also warranted to inform scale-up in
diverse healthcare settings.
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Karagiannis Methodologist medicine, internal  Clinical Research and Evidence-Based
medicine Medicine Unit, Second Medical Department,
Aristotle University of Thessaloniki,
Thessaloniki, Greece
Michelle Law GDP member Expert by lived Honorary Professor, Faculty of Health and Life
experience Sciences, University of Exeter, Exeter, UK
Andreia GDP member Clinical Executive Committee member, PsychoSocial
Mocan psychology, Aspects of Diabetes (PSAD) Study Group;
psychotherapy Center for Diabetes, Nutrition and Metabolic
Diseases, Emergency Clinical County
Hospital Cluj-Napoca, Romania
Jane Speight GDP Co-Chair Health psychology, Chair, PsychoSocial Aspects of Diabetes
behavioural (PSAD) Study Group; Foundation Director,
science The Australian Centre for Behavioural
Research in Diabetes, Diabetes Victoria and
Deakin University, Melbourne, Australia
Jackie Sturt GDP member Nursing, Vice Chair (until Feb 2026) and member,

PsychoSocial Aspects of Diabetes (PSAD)
Study Group; Professor of Behavioural
Medicine in Nursing and Head of Research
Division, Care in Long-term Conditions,
Florence Nightingale Faculty of Nursing,
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Midwifery and Palliative Care, King’s College
London, UK
Francesco GDP member, Evidence-based Associate Professor Clinical Epidemiology
Zaccardi Methodologist medicine, internal and Health Data Science, Diabetes Research
medicine Centre, University of Leicester, Leicester, UK

GDP, Guideline Development Panel; GOC, Guidelines Oversight Committee
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