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eFigure1. Flow diagram




Identification of studies via databases and registers


Records removed before screening:
Duplicate records removed  (n = 2082)

Records identified from*:
Databases (n = 12815)
Scopus (n = 7489)
Medline (n = 5326)



Identification







Records screened
(n = 10733)
Records excluded
(n = 9708)





Reports sought for retrieval
(n = 1025)
Reports not retrieved
(n = 2)


Screening




Reports excluded:
Not an RCT (n = 139)
Not testing de-implementation (n = 614)
Not testing intervention to reduce use of clinical practice (n = 5)
No outcomes of interest       (n = 1)
Reports assessed for eligibility
(n = 1023)







Studies included in review
(n = 227)
Reports of included studies
(n = 240)

36 eligible articles idetified from systematic reviews(n=62), protocols and post-hoc analysis
Included






*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers).
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eMethods 1. Search strategies	


Scopus
Search history 26.5.2021
( ( TITLE-ABS-KEY ( "randomized controlled trial" ) )  OR  ( TITLE-ABS-KEY ( "controlled clinical trial" ) )  OR  ( ABS ( randomized  OR  placebo  OR  randomly ) )  OR  ( TITLE ( trial ) ) )  AND  ( ( ( TITLE-ABS-KEY ( abandon*  OR  de-list*  OR  dis-invest*  OR  discontinu*  OR  dis-continu*  OR  decommiss*  OR  de-commiss*  OR  deadopt*  OR  de-adopt*  OR  de-implement*  OR  deimplement*  OR  reduc*  OR  remov*  OR  stop*  OR  relinquish*  OR  disadopt*  OR  disinvest*  OR  de-prescri*  OR  deprescri* ) )  OR  ( TITLE-ABS-KEY ( ( decreas*  W/3  "use" )  OR  ( declin*  W/3  "use" )  OR  ( drop*  W/3  "use" )  OR  ( decreas*  W/3  rate* ) ) )  OR  ( TITLE-ABS-KEY ( withdraw*  OR  replac*  OR  reallocat*  OR  re-allocat* ) )  OR  ( TITLE-ABS-KEY ( "change* in use"  OR  "change* in practice*" ) )  OR  ( TITLE-ABS-KEY ( improv*  W/4  "use" ) )  OR  ( TITLE-ABS-KEY ( reduc*  W/4  "use" ) )  OR  ( TITLE-ABS-KEY ( change*  W/4  "use"  OR  change*  W/3  practice* ) ) )  AND  ( ( TITLE-ABS-KEY ( inappropriate  W/3  prescri* ) )  OR  ( TITLE-ABS-KEY ( "Health Service*"  W/1  misus* ) )  OR  ( TITLE-ABS-KEY ( low-value ) )  OR  ( TITLE-ABS-KEY ( ( overutili*  OR  overus*  OR  overdiagnos*  OR  overtreat*  OR  overmedicat*  OR  overprescrib* ) ) )  OR  ( TITLE-ABS-KEY ( ( unnecessary  OR  ineffective  OR  useless  OR  inefficient  OR  valueless )  W/1  ( care  OR  usage  OR  utilisation  OR  utilization  OR  treatment*  OR  intervention*  OR  practice*  OR  procedure  OR  drug*  OR  therap*  OR  technolog*  OR  device*  OR  surg*  OR  test*  OR  lab*  OR  imaging ) ) )  OR  ( TITLE-ABS-KEY ( "unnecessary use" ) )  OR  ( TITLE-ABS-KEY ( "INAPPROPRIATE use" ) )  OR  ( TITLE-ABS-KEY ( obsolete ) )  OR  ( TITLE-ABS-KEY ( contradict*  OR  refute*  OR  reassess*  OR  re-assess*  OR  re-apprais*  OR  reapprais*  OR  revers ) )  OR  ( TITLE-ABS-KEY ( "Guideline Adherence" ) ) ) )  

( ( TITLE-ABS ( "randomized controlled trial" ) )  OR  ( TITLE-ABS ( "controlled clinical trial" ) )  OR  ( TITLE-ABS ( randomized ) )  OR  ( TITLE-ABS ( placebo ) )  OR  ( TITLE-ABS ( randomly ) )  OR  ( TITLE ( trial ) ) )  AND  ( ( TITLE-ABS-KEY ( "Unnecessary Procedure*" ) )  OR  ( TITLE-ABS-KEY ( "prescription rate*" ) )  OR  ( TITLE-ABS-KEY ( "Guideline adherence" ) )  OR  ( TITLE-ABS-KEY ( "too much medicine" ) )  OR  ( TITLE-ABS-KEY ( "choosing wisely" ) )  OR  ( TITLE-ABS-KEY ( "do not do" ) )  OR  ( TITLE-ABS-KEY ( deprescription* ) )  OR  ( TITLE-ABS-KEY ( guideline*  W/3  implementation* ) )  OR  ( TITLE-ABS-KEY ( reduc*  W/4  prescri* ) )  OR  ( TITLE-ABS-KEY ( unnecessary  W/4  "use" ) )  OR  ( TITLE-ABS-KEY ( unnecessary  W/4  prescri* ) )  OR  ( TITLE-ABS-KEY ( "Inappropriate prescri*" ) )  OR  ( TITLE-ABS-KEY ( decreas*  W/3  referrals ) ) 













Medline
Database: Ovid MEDLINE(R) ALL <1946 to May 24, 2021>
Search Strategy:
--------------------------------------------------------------------------------
1     Unnecessary Procedures/ 
2     prescription rate*.tw. 
3     Guideline adherence.tw. 
4     too much medicine.tw. 
5     choosing wisely.tw. 
6     "do not do".tw. 
7     deprescriptions/ 
8     (guideline* adj3 implementation*).tw. 
9     Practice Patterns, Physicians'/sn, st 
10     Physicians, Family/st, sn [Standards, Statistics & Numerical Data] 
11     exp Drug Utilization/sn [Statistics & Numerical Data] 
12     randomized controlled trial.pt. 
13     controlled clinical trial.pt. 
14     randomized.ab. 
15     placebo.ab. 
16     clinical trials as topic.sh. 
17     randomly.ab. 
18     trial.ti. 
19     12 or 13 or 14 or 15 or 16 or 17 or 18 
20     exp animals/ not humans.sh. 
21     19 not 20 
22     1 or 2 or 3 or 4 or 5 or 6 or 7 or 9 or 10 or 11 
23     21 and 22 
24     (reduc* adj4 prescri*).tw. 
25     (unnecessary adj4 "use").mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] 
26     (unnecessary adj4 prescri*).tw. 
27     Inappropriate Prescribing/ 
28     (decreas* adj3 referrals).tw. 
29     inappropriate prescri*.tw. 
30     24 or 25 or 26 or 27 or 28 or 29 
31     21 and 30 
32     23 or 31 

Database: Ovid MEDLINE(R) ALL <1946 to May 24, 2021>
Search Strategy:
--------------------------------------------------------------------------------
1     exp Health Services Misuse/ 
2     Inappropriate Prescribing/ 
3     low-value.tw. 
4     (overutili* or overus* or overdiagnos* or overtreat* or overmedicat* or overprescrib*).tw. 
5     ((unnecessary or ineffective or useless or inefficient or valueless) adj (care or usage or utilisation or utilization or treatment* or intervention* or practice* or procedure or drug* or therap* or technolog* or device* or surg* or test* or lab* or imaging)).tw. 
6     "unnecessary use".tw. 
7     Inappropriate Prescri*.tw. 
8     "INAPPROPRIATE use".tw. 
9     obsolete.tw. 
10     (contradict* or refute* or reassess* or re-assess* or re-apprais* or reapprais* or revers).tw. 
11     exp Guideline Adherence/ 
12     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 
13     (abandon* or de-list* or dis-invest* or discontinu* or dis-continu* or decommiss* or de-commiss* or deadopt* or de-adopt* or de-implement* or deimplement* or reduc* or remov* or stop* or relinquish* or disadopt* or DISINVEST* or de-prescri* or Deprescri*).tw. 
14     ((decreas* adj3 "use") or (declin* adj3 "use") or (drop* adj3 "use") or (decreas* adj3 rate*)).mp. 
15     (withdraw* or replac* or reallocat* or re-allocat*).tw. 
16     ("change* in use" or "change* in practice*").tw. 
17     (improv* adj4 "use").mp. 
18     ((change adj4 "use") or "change* in practice").mp. 
19     (reduc* adj4 "use").tw. 
20     13 or 14 or 16 or 17 or 18 or 19 
21     12 and 20 
22     randomized controlled trial.pt. 
23     controlled clinical trial.pt. 
24     randomized.ab. 
25     placebo.ab. 
26     clinical trials as topic.sh. 
27     randomly.ab. 
28     trial.ti. 
29     22 or 23 or 24 or 25 or 26 or 27 or 28 
30     exp animals/ not humans.sh. 
31     29 not 30 
32     21 and 31 

eMethods 2. Risk of Bias Tool for RCTs of complex interventions	

1. Randomization/imbalance of prognostic factors

a) Was the allocation sequence adequately generated?

Definitely yes		Probably yes		Probably no		Definitely no
(low risk of bias)							(high risk of bias)

The use of a random component should be sufficient for adequate sequence generation. This could be achieved by allocating interventions using methods such as repeated coin-tossing, throwing dice or dealing previously shuffled cards. If the allocation was by telephone or Internet, the randomization was done through a computer system.

Examples of low risk of bias (“definitely yes”): Referring to a random number table; Using a computer random number generator; Coin tossing; Shuffling cards or envelopes; Throwing dice; Drawing of lots; Minimization with or without a random element.

Examples of high risk of bias (“definitely no”): Sequence generated by odd or even date of birth; Sequence generated by some rule based on date (or day) of admission; Sequence generated by some rule based on hospital or clinic record number; Allocation by judgement of the clinician; Allocation by preference of the participant; Allocation based on the results of a laboratory test or a series of tests; Allocation by availability of the intervention.

If they say “randomized” and give no more information regarding sequence generation, the process was probably low risk of bias, so, answer “Probably yes”.

b) Was the allocation adequately concealed? 

Definitely yes		Probably yes		Probably no		Definitely no
(low risk of bias)							(high risk of bias)

In randomized trials, allocation concealment strategies hide the method of sorting trial participants into treatment groups so that this knowledge cannot be exploited. Adequate allocation concealment serves to prevent trial investigators/recruiters from choosing treatment allocations for individuals/patients. Studies with poor allocation concealment (or none at all) are prone to selection bias. Trials where participants are recruited before randomization are low risk of bias. Trials where participants are recruited between randomization and the beginning of the intervention are usually high risk of bias.

If there are multiple levels of recruitment, consider allocation concealment on the lowest level. For instance, educational intervention targeted to physicians: clusters are health care centers, physicians are participants to whom the educational intervention was targeted and patients were participants to whom the medical intervention was targeted. If patients are recruited after the randomisation we will consider the study as high risk of bias. An exception is, however, if all patients from the physician were analysed or otherwise it was impossible for the physician to decide which patients were included. In this case we will consider study as low risk of bias.


Examples of low risk of bias (“definitely yes”): 
1) i) the unit of allocation was by patient or episode of care AND ii) there was some form of centralized randomization scheme and on-site computer system OR sealed opaque envelopes were used.
2) i) the unit of allocation was by institution, team or professional AND ii) less than 5% were recruited  (at the lowest level) after the randomization
3) i) the unit of allocation was by institution, team or professional AND ii) Lowest level of recruitment was conducted after the randomization AND iii) recruiter(s) were blinded to study groups OR all participants were recruited 

Examples of low risk of bias (“probably yes”):
1) i) the unit of allocation was by institution, team or professional AND ii) less than 10% were recruited  (at the lowest level) after the randomization

Examples of high risk of bias (“probably no”):
1) the unit of allocation was by patient or episode of care and there was some form of centralized randomization scheme and allocation concealment was not reported.
2) the unit of allocation was by institution, team or professional and recruitment of study participants and It’s unclear how many participants were recruited after the randomization.

Examples of high risk of bias (“definitely no”): 
1) the unit of allocation was by patient or episode of care AND Using an open random allocation schedule (e.g. a list of random numbers) OR Assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed or non-opaque or not sequentially numbered) OR Alternation or rotation OR Date of birth OR Case record number OR Any other explicitly unconcealed procedure.
2) i) the unit of allocation was by institution, team or professional AND ii) allocation was not performed for all at the start of the study (over 10% recruitment of study participants after the randomization) 
[image: ] 


2. Blinding. Was knowledge of the allocated interventions adequately prevented? 

a. Were data collectors/outcome assessors blinded?

Definitely yes		Probably yes		Probably no		Definitely no
(low risk of bias)							(high risk of bias)


Low risk of bias (“definitely yes”): 
Data were collected from medical records or other database and blinding of data collectors was reported.
In other situations, if data collectors did not know to which group study participants belong.
Low risk of bias (“probably yes”): 
Data were collected from medical records or other database and blinding of data collectors was not reported.
High risk of bias (“probably no”): 
In trials where data were not collected from medical records or other database, if blinding was not reported.
High risk of bias (“definitely no”): 
Data were collected from medical records or other database and it was somehow stated that data collectors were not blinded or non-blinding is obvious other way.
In other situations, if non-blinding was reported.

If there were several ways of collecting the data, assess the way that primary outcome(s) was collected. If there was no reported primary outcome(s), primarily assess regarding the outcome of prevalence of low-value care/total volume of care was collected and secondarily assess regarding the outcome of intention/perception to reduce low-value care.

b. Were data analysts blinded?

Definitely yes		Probably yes		Probably no		Definitely no
(low risk of bias)							(high risk of bias)

Answer “Probably no” unless there is some specific indication implying that data analysts were blinded.


3. Missing data (by primary outcome):

Definitely yes		Probably yes		Probably no		Definitely no
(high risk of bias)							(low risk of bias)


Thresholds for risk of bias judgements. Respond:
“Definitely no”:
Less than 5% of the primary outcome data is missing (low risk of bias)

“Probably no”: 
At least 5% but less than 10% of the outcome data is missing (low risk of bias)

“Probably yes”: 
At least 10% but less than 20% of the outcome data is missing (high risk of bias)

“Definitely yes”: 
At least 20% of the outcome data is missing (high risk of Bias)

Preferably use the primary outcome for assessment of missing data/drop outs. If there is no primary outcome, i) primarily use the outcome(s) measuring total volume of care/prevalence of low-value care; and ii) secondarily outcome(s) measuring intention/perception/willingness to reduce low-value care. 

If there is one primary outcomes, use the proportion of missing data for judgment. If there are several primary outcomes (or if there is no primary outcome and other outcome types are used), use median values of missing outcome data for outcome category.

When judging missing data, please, remember to consider all levels of recruitment where missing data/drop outs are possible. If drop outs are highly unlikely in every level, answer “probably no” (in individually randomised trials this means only one level).

Drop outs are considered as highly unlikely when recruitment/allocation, intervention and outcome measurement happens within the same encounter.
For example, i) patient may be recruited, allocated, given the intervention and outcome assessed/measured within the same visit to the health care center or ii) physician may be recruited, allocated, intervention given and outcome measured within the same encounter (e.g. authors use survey to measure willingness to reduce use of low-value care after educational intervention and everything from allocation to measurement is done within the same encounter). In these situations, record as “probably no”.

Drop outs that are included in the analysis (intention to treat principle) are not considered as missing outcome data. Sometimes authors use “intention to treat principle” in the analysis (and include participants that did drop out but could still be followed up to measure the outcomes), but there is still drop outs with missing outcome data that they can’t include in the analysis.


4. Were there baseline imbalances at the start of the trial?

Definitely yes		Probably yes		Probably no		Definitely no
(high risk of bias)							(low risk of bias)

Consider baseline estimates of (primary) outcome and age/work experience between intervention and control groups.

Thresholds for risk of bias judgements. Respond:
“definitely no”: Relative difference (compared to control group) is less than 5% (low risk of bias)
“probably no”: Relative difference (compared to control group) at least 5% but less than 10%
“probably yes”: Relative difference (compared to control group) at least 10% but less than 20%
“definitely yes”: Relative difference (compared to control group) at least 20% (high risk of bias)

Examples of relative difference:
if use of antibiotics 80% in intervention and 60% in control group relative difference here is not 20% but it is 33%
if median age is 68 years in intervention and 60 years in control group, relative difference is here 13%

If not reported, answer “probably yes”. An exception is, however, when cluster unit is team or institution AND the number of clusters is over 20 OR if trial is individually randomized/cluster unit individual professional AND number of clusters/individuals is over 100. In this case answer “probably no”.

If there are more than 1 primary outcome, we will use the median value (of proportion of missing data). If no outcome is clearly reported as primary outcome, we will use the median value (of proportion of missing data) of all outcomes that measure prevalence of low value care use. If there are no outcomes reported measuring prevalence of low value care use, we will use the median value (of proportion of missing data) of outcomes that measure intention/perception to reduce low-value care.

5. Other risk of bias?
a. choose at least one
i. Contamination
ii. Selective reporting
iii. Other
iv. No

eMethods 3. Refined version of intervention taxonomy for de-implementation interventions

With the refined de-implementation intervention taxonomy, we aim to provide categorization in a way that de-implementation interventions are comparable and comprehensively show the spectrum of intervention types that have been studied. To achieve this, we 1) eliminated unnecessary overlaps between intervention categories, 2) separated interventions to several categories if there were clear justifications to do so and 3) made clarifications to existing categories if they were not suitable to describe current de-implementation literature.

Audit and feedback
A summary of health workers’ performance over a period of time, given to them in a written, electronic or verbal format. The summary may include recommendations for clinical action or comparing individual/unit performance to peers.

Alerts 
Manual or computerized system that alerts healthcare personnel when specific criteria in patients’ care, treatment or clinical outlook fulfill. Including added information in electronic health record systems that is meant to prompt health care workers to certain decisions.

Treatment algorithm
Manual or computerized treatment algorithm that helps health care workers with diagnosis and treatment choices.

Communities of practice
Groups of people with a common interest who deepen their knowledge and expertise in this area by interacting on an ongoing basis.

Continuous quality improvement
An iterative process to review and improve care that includes involvement of healthcare teams, analysis of a process or system, a structured process improvement method or problem-solving approach, and use of data analysis to assess changes.

Educational materials
Distribution to individuals, or groups, of educational materials to support clinical care, i.e., any intervention in which knowledge is distributed. For example, this may be facilitated by the internet, learning critical appraisal skills; skills for electronic retrieval of information, diagnostic formulation; question formulation. 

Educational meetings for individuals
All educational meeting targeted on individuals. Including face-to-face visits and phone calls.

Educational meetings for groups
All educational meetings targeted on groups. Including online and face-to-face meetings, courses, workshops, conferences or other educational meetings, outreach visits and academic detailing. In educational meetings, participants have possibility to interact with the educator.

Developing of Clinical practice guidelines
Clinical guidelines are systematically developed statements to assist healthcare providers and patients to decide on appropriate health care for specific clinical circumstances'(US IOM).

Local consensus process
Formal or informal local consensus processes, for example agreeing a clinical protocol to manage a patient group, adapting a guideline for a local health system or promoting the implementation of guidelines. Including local development of guidelines, care protocols, decision supports and making commitment to follow guidelines/other clinical decision rules.

Local opinion leaders
The identification and use of identifiable local opinion leaders to promote good clinical practice.

Managerial supervision
Supervision visits by health staff. Including consultation.

Patient-mediated interventions
Any intervention aimed at changing the performance of healthcare professionals through interactions with patients, or information provided by patients. Including Shared decision making.

Public release of performance data
Informing the public about healthcare providers by the release of performance data in written or electronic form.

Routine patient-reported outcome measures
Routine administration and reporting of patient-reported outcome measures to providers and/or patients.

Financial incentives for health care workers
Money or financial benefit given to health care workers to prompt certain action.

Financial incentives for patients
Money or other financial benefit given to patients to prompt certain action.

Tailored interventions
Context has been considered in planning and selection of the interventions used. Including assessment of barriers to change and including participants from the intervention target group in planning the intervention.

Educational meetings for patients
Individual or group educational sessions for patients. In educational meetings, participants have possibility to interact with the educator.

Educational material for patients
Educational material distributed/shown to patients. Including web-based and paper-based material.

Public interventions
Interventions targeted to public. Including TV or radio campaigns.


eMethods 4. Rationale for refined intervention taxonomy 
The EPOC taxonomy of health systems interventions have lastly been revised in 2015. The research area of de-implementation has evolved a lot in recent years and the revised taxonomy does not represent well the current de-implementation research literature. All interventions can’t be categorized with the current taxonomy and some interventions unnecessarily overlap in several categories. 

Aim
With the refined de-implementation intervention taxonomy, we aim to provide categorization in a way that de-implementation interventions are comparable and comprehensively show the spectrum of intervention types that have been studied. To achieve this we 1) eliminated unnecessary overlaps between intervention categories, 2) separated interventions to several categories if there were clear justifications to do so and 3)made clarifications to existing categories if they was not suitable to describe current de-implementation literature.

Combined categories
The EPOC taxonomy had 4 categories for educational session interventions for health care staff: educational games, educational meetings, educational outreach visits (or academic detailing), interprofessional education. Although, educational games could also include other types of interventions than educational sessions, it is mostly included in educational sessions. After going assessing intervention types in our sample, major proportion of educational interventions (and components of interventions) could be categorized into both educational meetings and educational outreach visits. We also did not find any reason why specifically educational games or interprofessional education should be the intervention types that are separated from broader group of educational interventions. Educational interventions are very heterogenous group of interventions and separate taxonomy for educational implementation/de-implementation interventions would be justified. 

Considering reasons above, we decided to divide educational session interventions in 2 groups: one-on-one educational meetings and group educational meetings. This categorization was also used by Mazza et al. in their guideline implementation taxonomy (1) 

Reminders category were also very heterogenous group. It could be separated into 2 different groups: decision supports and alerts(reminders). Interventions in which decision support are once distributed differ fundamentally from intervention types where systematic alerts prompt health care workers to certain decision when prespecified clinical incidents emerge. “clinical incident reporting” was included in alert category. It was rarely used and we considered the idea to be very close to “alert” type of interventions.

“Monitoring the performance of the delivery of healthcare” was combined with audit and feedback because it unnecessarily overlaps with “audit and feedback” category and was not used as separate category in our sample. This could be more useful with more specified definition, but it was not relevant in our sample. 

Updated Definitions
Definition of “patient-mediated interventions” we updated to only include interventions were information were provided by patients or interactions with patients were promoted. 

We updated “managerial supervision” to include any type of consultation interventions.

We updated “Local consensus process” definition by adding “Including local development of guidelines, care protocols, decision supports and making commitment to follow guidelines/other clinical decision rules.”

We updated “tailored interventions” definition to “Intervention context has been considered in planning and selection of the interventions used. Including assessment of barriers to change and including participants from the intervention target group in planning the intervention”. Previous definition definition only included interventions where barriers for change was assessed. We did not consider this to be the only way of considering the context for the intervention and therefore the definition is now broader. 

New categories
We added 2 new categories for interventions where educational content were provider to patients: educational meetings for patients and educational material for patients.
We added 2 new categories for financial incentives: financial incentives for health care professionals and financial incentives for patients.

Limitations
Our categorization represents the spectrum and types of the interventions in de-implementation literature, but it is not well suited to detailed analysis on what works in de-implementations as most categories include heterogenous types of interventions inside them. 



1. Mazza D, Bairstow P, Buchan H, et al. Refining a taxonomy for guideline implementation: results of an exercise in abstract classification. Implement Sci. 2013;8:32. Published 2013 Mar 15. doi:10.1186/1748-5908-8-32




















eMethods 5. Rationale for outcome hierarchy of effectiveness outcomes in de-implementation

We developed outcome hierarchy for effectiveness outcomes in de-implementation research. There is no standard way of doing the categorization. We used Kirkpatrick levels in the development (1). There is one categorization for de-implementation outcomes by Prusaczyk et al. (which divides outcomes to 8 categories: acceptability, adoption, appropriateness, cost, feasibility, fidelity, penetration, sustainability), but does not categorize effectiveness outcomes used in de-implementation literature (2).

Kirkpatrick levels have been developed for educational interventions. As de-implementation interventions also include other types of interventions, we modified it to fit the whole de-implementation literature and to concentrate in effectiveness of the interventions.

We excluded category for modifications of knowledge/skills as it was not related to all types of de-implementation interventions and it is not often measured in RCT setting. Categories 2a and 3 were combined into one category (intention/perception to reduce use of clinical practice).

1. Yardley S, Dornan T. Kirkpatrick's levels and education 'evidence'. Med Educ. 2012 Jan;46(1):97-106. doi: 10.1111/j.1365-2923.2011.04076.x. PMID: 22150201.
2. Prusaczyk, B., Swindle, T. & Curran, G. Defining and conceptualizing outcomes for de-implementation: key distinctions from implementation outcomes. Implement Sci Commun 1, 43 (2020). https://doi.org/10.1186/s43058-020-00035-3
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eFigure 3. Risk of bias per question 
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eFigure 4. Risk of bias inside intervention categories	
[image: ]
High risk of bias if three or under criteria judged as low risk of bias. Low risk of bias if four or more criteria assessed as low risk of bias.



















eFigure 5. Intervention components in single-component interventions
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eTable 1. Quality outcomes until 2010 and after	
	 
	until 2010
	after 2010

	Number of clusters (median)
	20 (IQR 31)
	30 (IQR 42)

	Used ICC in sample size calculation
	19 (28%)
	31 (40%)

	Follow up time (median)
	273 days 
	335 days

	Reported difference between baseline and after the intervention
	79 (71%)
	93 (81%)

	Tailoring
	18 (16%)
	22 (19%)

	Theoretical background
	21 (19%)
	27 (23%)
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