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eTable 1. Search Strategy 

DATABASE SEARCHED & TIME PERIOD COVERED 
Ovid MEDLINE – limited to January 1, 2011 – June 23, 2021 

((exp "Aging"/ or ("older adults" or elder* or senior* or geriatric or aging or ageing or retire* or "old age" or "older people" or "older women" or "older men").ti,ab,kw,bt.) and ("clinical trial".pt. or exp "program evaluation"/ or exp "epidemiologic studies"/ or (intervention* or random* or program* or trial or evaluat* or implement*).ti,bt. or (pilot* or "control group" or "quasi-experimental" or "comparison group").ti,bt,ab.) and (exp "social isolation"/ or "interpersonal relations"/ or "social interaction"/ or "social adjustment"/ or "social participation"/ or exp "social support"/ or (loneliness or lonely or friendship or solitude or aloneness or "social isolation" or "social participation").ti,ab,kw,bt. or (social adj1 (network* or function* or activ* or interact* or support or contact* or environment* or involv* or connect* or engag* or exclud* or exclus* or relationship* or wellbeing or "well being" or "well-being")).ti. or (social adj2 (network* or function* or activ* or interact* or support or contact* or environment* or involv* or connect* or engag* or relationship* or wellbeing or "well being" or "well-being") adj3 (measure* or promot* or increas* or satisf* or influenc* or improv*)).ti,ab,kw.)) or (exp "Aged"/ and (exp *"social isolation"/ or *"interpersonal relations"/ or *"social interaction"/ or *"social adjustment"/ or *"social participation"/ or exp *"social support"/ or (loneliness or lonely or friendship or solitude or aloneness or "social isolation" or "social participation").ti,bt.) and ("clinical trial".pt. or exp "program evaluation"/ or (intervention* or random* or program* or trial or evaluat* or implement*).ti,bt. or (pilot* or "control group" or "quasi-experimental" or "comparison group").ti,bt,ab.)) 

4562 results 

DATABASE SEARCHED & TIME PERIOD COVERED 
Cochrane Library (Trials) – limited to January 1, 2011 – June 23, 2021 

(([mh "Aging"] or ("older adults" or elder* or senior* or geriatric or aging or ageing or retire* or "old age" or "older people" or "older women" or "older men"):ti,ab,kw) and (exp [mh "program evaluation"] or [mh "epidemiologic studies"] or (intervention* or random* or program* or trial or evaluat* or implement*):ti or (pilot* or "control group" or "quasi-experimental" or "comparison group"):ti,ab) and ([mh "social isolation"] or [mh ^"interpersonal relations"] or [mh ^"social interaction"] or [mh ^"social adjustment"] or [mh ^"social participation"] or [mh "social support"] or (loneliness or lonely or friendship or solitude or aloneness or "social isolation" or "social participation"):ti,ab,kw or (social near/1 (network* or function* or activ* or interact* or support or contact* or environment* or involv* or connect* or engag* or exclud* or exclus* or relationship* or wellbeing or "well being" or "well-being")):ti or (social near/2 (network* or function* or activ* or interact* or support or contact* or environment* or involv* or connect* or engag* or relationship* or wellbeing or "well being" or "well-being") near/3 (measure* or promot* or increas* or satisf* or influenc* or improv*)):ti,ab,kw)) or ([mh "Aged"] and ([mh "social isolation"[mj]] or [mh ^"interpersonal relations"[mj]] or [mh ^"social interaction"[mj]] or [mh ^"social adjustment"[mj]] or [mh ^"social participation"[mj]] or [mh "social support"[mj]] or (loneliness or lonely or friendship or solitude or aloneness or "social isolation" or "social participation"):ti) and ([mh "program evaluation"] or (intervention* or random* or program* or trial or evaluat* or implement*):ti or (pilot* or "control group" or "quasi-experimental" or "comparison group"):ti,ab)) 

1798 results

[bookmark: _Hlk137653986]eTable 2. Studies Excluded Due to Data Problems

	Study
	Intervention
	Data Problem

	Bickmore, 200576
	Computer-generated relational agent
	Reported only the statistical test of difference between groups, did not report data

	Davidson, 201432
	Group singing
	Reported only “no differences” in loneliness scores pre- and post-intervention, did not report data

	Fields, 201980
	Internet training
	No quantitative data reported

	Fokkema, 200781
	Various
	Does not report sample sizes at the different outcome measurement time points

	Laron, 202082
	Various
	Did not report data for intervention and comparison groups, only “an average decline of 1.5 points” and then no sample sizes for these data

	Mullins, 202078
	Internet training
	Reported only “not statistically significant (p=0.13) but the mean total score after the technology classes was lower than the mean at baseline, with a standardized effect size of 0.48”

	Myhre, 201679
	Internet training
	Only reports “no significant changes”, did not report data

	Van Rossum, 199375
	Preventive home visits
	Does not report quantitative data, only “no difference with respect to loneliness”
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	Random
	Allocation Concealment
	Blinding Participants
	Blinding Outcome Assessment
	Selective Reporting
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	Kall, 202040
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	Theeke, 201691
	
	
	
	
	
	

	Johnson, 202031
	
	
	
	
	
	

	Moieni, 2021122
	
	
	
	
	
	

	Heller, 199130
	
	
	
	
	
	


 = Low Risk of Bias,  = High Risk of Bias,  = Unclear 





[bookmark: _Hlk137654039]eTable 5. Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I)
	Author, Year
	Confounding
	Selection bias
	Bias in measurement classification of interventions
	Bias due to deviations from intended interventions
	Bias due to missing data
	Bias in measurement of outcomes
	Bias in selection of the reported result

	White, 1999105
	High
	High
	Low
	Low
	Low
	Low
	Low

	Cohen, 200644
	High
	High
	Low
	Low
	Low
	Low
	Low

	Martina, 200636
	High
	High
	Low
	Low
	Low
	Low
	Low

	Shapira, 2007104
	High
	High
	Low
	Low
	Low
	Low
	Low

	Honigh, 2013123
	High
	High
	Low
	Low
	High
	Low
	Low

	Stevens, 200038
	Low
	High
	Low
	Low
	High
	Low
	Low

	Winstead, 2014 124
	High
	High
	Low
	High
	High
	Low
	Low

	Van den Elzen, 2006125
	Low
	High
	Low
	Low
	High
	Low
	Low



[bookmark: _Hlk137654049]eTable 6. Risk of Bias in Pre-Post studies

	Author, Year
	Were eligibility/selection criteria for the study population prespecified and clearly described?
	Was the sample size sufficiently large to provide confidence in the findings?
	Was the test/service/ intervention clearly described and delivered consistently across the study population?
	Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across all study participants?
	Was the loss to follow-up after baseline 20% or less? Were those lost to follow-up accounted for in the analysis?

	Stevens, 200137
	Yes
	No
	Yes
	Yes
	No

	Collins, 200694
	Yes
	Yes
	Yes
	Yes
	Yes

	Fokkema, 2007103
	Yes
	No
	Yes
	Yes
	No

	Bartlett, 2013126
	Yes
	No
	Yes
	Yes
	Yes

	Jones, 2015102
	Yes
	Yes
	Yes
	Yes
	Yes

	Low, 2015127
	Yes
	Yes
	Yes
	Yes
	No

	Van Der Heide, 2012128
	Yes
	Yes
	Yes
	Yes
	No

	Coll-Planas, 201793
	Yes
	No
	Yes
	Yes
	No

	Gonyea, 2013129
	Yes
	No
	Yes
	Yes
	Yes

	Juang, 2020130
	Yes
	No
	Yes
	Yes
	No

	Neil-Sztramko, 2020101
	Yes
	No
	Yes
	Yes
	Yes

	Roberts, 2020131
	Yes
	Yes
	Yes
	Yes
	No

	Levinger, 202047
	Yes
	Yes
	Yes
	Yes
	No

	McKay, 201895
	Yes
	Yes
	Yes
	Yes
	Yes

	McAuley, 200046
	Yes
	Yes
	Yes
	Yes
	Yes

	Vella-Burrows, 2021132
	No
	No
	No
	Yes
	No











[bookmark: _Hlk137654055]eTable 7. Details of Internet-Delivered Intervention Studies

	Study/Country/Study design
	Age of subjects
	Selected for increased loneliness risk?
	Type of therapy
	Duration 

	Baez, 2016108
Italy
RCT
	Mean age = 71
	No
	Online group exercises
	8 weeks of exercises followed by 1 week of post-exercise measurements

	Dodge, 2015109
USA
RCT
	Mean age = 81
	No
	Videochat with trained interviewers using a conversational protocol
	Conversations with trained interviewers 5 days a week for 6 weeks

	Brodbeck, 2019106
Switzerland
RCT
	Mean age = 51
	Yes
	CBT1 for spousal bereavement
	10 sessions over 10 weeks; 24 week follow-up

	Hill, 200685
USA
RCT
	Ages 35-65
	Yes
	“Women-to-women project” – support group and health teaching units
	22 weeks

	Kall, 202040
Sweden
RCT
	Mean age = 47.2
	Yes
	Internet CBT
	8 modules over 8 weeks

	Kall, 202139
Sweden
RCT
	Mean age = 47.5
	Yes
	Internet CBT 

Internet Interpersonal psychotherapy
	9 modules over 8 weeks; 10 week follow-up

	Larsson, 2016107
Sweden
RCT
	> 60
	Yes
	Social-internet based activities based on the Occupational Therapy Intervention Process Model, individual and group meeting
	Not reported


1Cognitive Behavioral Therapy
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eTable 8. Details of Individual In-Person Contact Interventions

	Study/Country/Study design
	Age of subjects
	Selected for increased loneliness risk?
	Type and content of contact
	Duration 

	de Craen, 2006114
Netherlands
RCT
	Mean age = 85
	Yes
	Home visit by an occupational therapist
	One visit, with 24 month follow-up

	Hall, 1992116
Canada
RCT
	> 65
	Yes
	“Frail Elders Personalized Program” – a series of home visits by a nurse to assess and suggest treatment interventions for health care, substance use, exercise, nutrition, stress management, emotional functioning, social support and participation, housing, finances, and transportation
	Multiple home visits over many months; 36 month follow-up

	Lai, 2020119
Canada
RCT
	> 65
	Yes
	Peer-support services through home visits, phone calls, and activities such as emotional support, referrals, help to establish goals such as self-care and social engagement, problem solving, and mental health and community resources 
	8 week intervention; 10 week follow-up

	Roberts, 2020131
Wales
Pre-post
	> 50
	Yes
	A one-on-one interaction with a volunteer that offered the subject companionship, practical and psychological support, and to increase social networks, confidence, and independence
	Not reported

	van den Elzen, 2006125
Netherlands
Pre-post
	Age = “elderly”
	Yes
	Home visits to contact lonely people and identify needs and wishes regarding welfare services
	6-12 month follow-up

	Weiss, 2020120
Netherlands
RCT
	Median age = 60
	Yes
	“The Happiness Route” – a positive psychology intervention using the principles of self-determination, delivered by a counselor making home visits 
	3 months




[bookmark: _Hlk137654071][bookmark: _Hlk104369035]eTable 9. Details of Telephone-Based Interventions

	Study/Country/Study Design
	Age of subjects
	Selected for increased loneliness risk?

	Type of remote-based contact
	Duration

	Heller, 199130
USA
RCT
	Median age = 74
	Yes
	Periodic telephone contacts from trained interviewers, discussing health, well-being, and events in their lives
	Twice a week for 5 weeks, then once per week for 5 weeks

	Hind, 2014115
England
RCT
	> 75
	Yes
	“Telephone friendship” – one-to-one befriending by telephone, and teleconference groups of up to 6 participants, aimed to enhance social support and increase opportunities for social interaction
	Once per week for 6 weeks, groups every 2 weeks; 6 month follow-up

	Juang, 2020130
USA
Pre-post
	> 65
	No
	RESOLV – a telephone-based socialization program for older Veterans. 
	6 months

	Kahlon, 2021117
USA
RCT
	Mean age = 69
	Yes
	Laypeople engaging regularly with empathetic intention through telephone calls with participants
	1. weeks of phone calls





[bookmark: _Hlk137654077]eTable 10. Details of Miscellaneous Studies

	Study/Country/Study design
	Age of subjects
	Selected for increased loneliness risk?
	Type and content of contact
	Duration 

	Boekhout, 2021118
Netherlands
RCT
	> 65
	Yes
	Active Plus – a computer -tailored intervention designed to stimulate cognitive function and physical activity and decrease loneliness
	12 months

	Cohen-Mansfield, 2018121
Israel
RCT
	> 65
	Yes
	I-SOCIAL – an intervention focused on addressing psychosocial barriers and environmental barriers. Identifying individual barriers, then up to 10 individual meetings with a counselor; up to 7 group sessions to increase social competence. 
	Duration of intervention varies; 3 month follow-up

	Moieni, 2021122
USA
RCT
	Mean age = 71
	Yes
	Writing alone about sharing their life experiences with the next generation
	6 weekly sessions

	Rook, 2003113
USA
RCT
	Mean age = 70
	No
	Volunteer as a Foster Grandparent to a developmentally-disabled child in residence at a state hospital
	1-2 years

	Low, 2015127
Australia
Pre-post
	Mean age = 83
	Yes
	Lifestyle Engagement Activity Program - training home care workers to help assess the individualized needs of home care clients for the frequency and type of social support needed, which might include teaching computer skills to transport assistance to making traditional foods to going to the library
	12 months

	Gonyea, 2013129
USA
Pre-post
	> 70
	No
	Aging Well at Home – the concept of a Village to help older adults stay at home, which includes a community liaison, safe houses, and community forums. 
	9 months

	Honigh, 2013123
Netherlands
Non-randomized study
	Mean age = 74
	Yes
	Healthy Aging – a complex intervention including a mass media campaign, information meetings, psychosocial group courses, and social activities organized be neighbors
	2 years

	Van der Heide, 2012128
Netherlands
Pre-post
	Median age = 73
	No
	CareTV – 24/7 access to communicate with a nurse via video and voice connection. It can also be used to contact family and friends.
	Not reported precisely, but likely many months
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	Study/Country/Study design
	Age of subjects
	Selected for increased loneliness risk?
	Details of activity
	Duration of activity

	Bartlett, 2013126
Australia
Pre-post
	Mean age = 83
	No
	Various activities such as exercises, arts programs, “leisure activities” plus other potential components like a “buddy system”
	Not reported

	Cohen, 200644
USA
Non-randomized study
	> 64
	No
	Singing in a chorus
	30 weeks; 12 month follow-up

	Winstead, 2014124
USA
Non-randomized study
	Mean age = 80
	No
	Various activities
	90 minutes twice a week for 8 weeks; 3 month followup

	Johnson, 201831
USA
Randomized study
	Mean age = 71
	No
	Singing in a choir
	90 minutes weekly for 44 weeks

	Vella-Burrows, 2021132
England
Pre-post
	Mean age = “older population”
	No
	Dance to Health, which integrates physiotherapy with artistic dance
	90 minute dance sessions twice a week for 6 months



 
[bookmark: _Hlk137654091]eTable 12. Studies Excluded because they did not use the UCLA scale or the deJong Gierveld scale
We excluded 14 studies because they did use the UCLA scale or the deJong Gierveld scale.

8 studies reporting dichotomous outcomes:

Group-based treatments
 Gustafsson 2017
 Rosen 1982
Internet training
 Fields 2021 – note this study actually used the UCLA scale but reported the outcome as dichotomous into “lonely” and “not lonely”
 Blazun 2012 – no odds ratio able to be calculated
Miscellaneous
 GoodMood – Pyonnen 2018
 Social worker and physician visit – Sorenson 1988
 Theunisen – unable to calculate an OR	
Group inpatient rehabilitation in community living frail adults – Ollonqvist 2008


For the studies for which we were able to calculate an odds ratio, they are presented in a Forest plot labeled eTable 12.1

6 studies reporting scales:

Telephone-delivered interventions
 Bruce 2021
 Choi 2020
Group based treatments
 Cox 2007
 Stewart 2001
Miscellaneous
 Group meetings + group exercise – Hopman-Rock, 2002
 LifeCrisis – Morrow-Howell 1998

These 6 studies are presented in a Forest plot labeled eTable 12.2
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[bookmark: _Hlk137654113]eTable 13. GRADE Certainty of Evidence Table

	Intervention
	Study Limitations
	Consistency
	Directness
	Precision
	Certainty of Evidence

	
	
	
	
	
	

	Group-based treatments are associated with less loneliness
	No serious limitations
	Serious inconsistency






	No serious indirectness







	No serious imprecision
	Moderate

	Group-based exercises are associated with less loneliness
	Serious limitations
	No serious inconsistency
	No serious indirectness
	Serious imprecision

	Low

	Internet-training is associated with less loneliness
	No serious limitation
	Serious inconsistency
	No serious indirectness
	No serious imprecision
	Moderate

	Internet-delivered interventions are associated with less loneliness
	Serious limitation
	No serious inconsistency
	Serious indirectness
	No serious imprecision
	Very Low







eTable 14. Comparison of Included Studies in Hoang Review and this Review

The meta-analysis by Hoang and colleagues[footnoteRef:1] included 27 RCTs of interventions for community living older adults. The 13 RCTs that met our inclusion criteria are included in our analysis.43,45,88,90-92,97,99,107-109,113,121 The remainder were excluded for the following reasons: 6 focused on a specific population (cancer,133 hearing loss,134 caregivers for person with dementia,135,136 caregivers to persons with stroke,137, residential care138), 1 from a LMIC,26 2 follow-up time too short,73,74 2 studies not aimed at loneliness,139,140 1 pilot study,141 2 no useable data.76,142 [1:  Hoang P, King JA, Moore S, Moore K, Reich K, Sidhu H, et al. Interventions Associated With Reduced Loneliness and Social Isolation in Older Adults: A Systematic Review and Meta-analysis. JAMA Netw Open. 2022;5(10):e2236676.] 

The Hoang and colleagues review included in pooled analyses populations we excluded, including persons who all had specific health conditions, such as cancer,133 or caregivers for persons with dementia;135 studies in Low and Middle Income Countries;26 and studies whose primary purpose we judged to not be reducing loneliness. Other differences included their restriction to RCTs only, that our search was more recent and thus includes a dozen newer RCTs, including some pandemic-era studies; and some of the details of the meta-analytic methods. However, perhaps the biggest difference between the two reviews is how studies were grouped for analysis. In the review by Hoang and colleagues the interventions were grouped into broad categories: counseling, therapy, exercise, social interventions, and technological interventions. Our groupings were different, and considered both how the intervention was delivered and its content. 


[bookmark: _Hlk137654122]eFigure 1. Literature Flow
[image: ]




image1.png
Author, Year

OR [95% CI]

Group-based treatments
Gustafsson, 2017 (RCT)
Rosen, 1982

Internet training
Fields, 2021 (RCT)

GoodMood
Pyonnen, 2018 (RCT)

Social worker and physician visit

Sorensen, 1988 (RCT)

Inpatient Rehabilitation program

Ollongvist, 2008 (RCT)*

Favors Intervention

0.74[0.50, 1.10]
0.42[0.20, 0.87]

0.73 [0.06, 8.51]

1.19[0.70, 2.02]

1.01[0.41, 2.53]

0.79[0.55, 1.14]

Favors Comparator

0.05

10

* Rate ratio




image2.png
Author, Year SMD [95% CI]

Telephone-delivered interventions

Bruce, 2021 (RCT) —_— -0.57 [-1.00, -0.15]

Choi, 2020 (RCT) —_— -0.48 [-0.90, -0.06]
.

Group-based treatments :

Cox, 2007 — -0.15[-0.49, 0.20]

Stewart, 2001 —_— -0.26 [-0.91, 0.39]
.

Group meetings + group exercise :

Hopman-Rock, 2002 —a -0.21[-0.54, 0.12]
:
L]

LifeCrisis '

Morrow-Howell, 1998 —_—— 0.24 [-0.26, 0.75]

Favors Intervention

Favors Comparator

Standardized Mean Difference




image3.png
121 OVID and Cochrane
Trials Titles: 5850

Total Titles: 5971 Title Excludes: 5751

Excluded = 149 references
No Relevant Outcomes: 46

v Background: 27
Abstracts reviewed: Population: 23
> Protocol: 23

220

Qualitative Study: 13
Google results No Intervention: 11
included for Not Aimed at Loneliness: 4
detailed review: No Abstract: 2
4

Total Google
searchresults in
initial screening:

350

Referenced mined
Excluded = 174 references
Study Design/Qualitative Study: 26

N studies from 14 reviews:
Reference mined: 175
12 Background/Commentary/Intervention

‘ Development/Not Original
Full-texts

Research/Protocol: 12
reviewed: Population/Setting: 49
262 No Intervention: 14

Study reports loneliness outcomes, but
intervention not aimed at loneliness: 6
Study not aimed at loneliness, no loneliness
outcomes: 60

Duplicate: 4

wavailable: 3

Excluded = 28 references
Does not use UCLA or de Jong
Scale: 14

No Usable Data: 8

Short Follow-up Time: 5

Study Quality: 1

Full-texts included:
88

Full-texts Included in

Quantitative Analysis: 60





