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Abstract

Social connection is important for long-term care (LTC) residents’ quality of life and

care. However, there is a lack of consensus on how to measure it and this limits ability

to findwhat improves and impairs social connection in LTChomes.We therefore aimed

to systematically review and evaluate the measurement properties of existing mea-

sures of social connection for LTC residents, to identify which, if any, measures can be

recommended. We searched eight electronic databases from inception to April 2022

for studies which reported on psychometric properties of a measure of any aspect(s)

of social connection (including social networks, interaction, engagement, support, iso-

lation, connectedness, and loneliness) for LTC residents. We used COnsensus-based

Standards for the selection of healthMeasurement INstruments (COSMIN) guidelines

to evaluate the measurement properties reported for each identified measure and

make recommendations. We identified 62 studies reporting on 38 measures; 21 mea-

sured quality of life, well-being or life satisfaction and included a social connection
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subscale or standalone items and 17 measures specifically targeted social connection.

We found there was little high-quality evidence on psychometric properties such as

sufficient content validity (n=0), structural validity (n=3), internal consistency (n=3),

reliability (n=1),measurement error (n=0), construct validity (n=4), criterion validity

(n= 0) and responsiveness (n= 0). Nomeasures demonstrated satisfactory psychome-

tric properties on all these aspects, so none could be recommended for use. Thirty-four

measureshave thepotential to be recommendedbut require further research to assess

their quality and the remaining four are not recommended for use. Our review there-

fore found that no existing measures have sufficient evidence to be recommended

for assessment of social connection in residents of LTC homes. Further validation and

reliability studies of existing instruments or the development of new measures are

needed to enable accurate measurement of social connection in LTC residents for

future observational and interventional studies.

KEYWORDS

COSMIN, dementia, long-term care home, nursing home, outcome measures, psychometric
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Highlights

∙ Social connection is fundamental to person-centered care in long-term care homes.

∙ There is insufficient evidence for the reliability and validity of existingmeasures.

∙ No current measures can be recommended for use based on existing evidence.

∙ A reliable and valid measure of social connection is needed for future research.

1 INTRODUCTION

Social connection is anumbrella term that encompasses aspects of how

individuals connect to each other,1 and includes the existence, roles,

and qualities of relationships as well as the perceived sense of connec-

tion in these relationships.2 Social connection is a basic human need

which is associated with health outcomes3 and quality of life.4 It is

influencedby context and setting andmaydiffer in long-termcare (LTC)

homes compared to the community as residents, who are mostly older

adults with complex health needs, share space, take part in congregate

activities, and receive daily care from staff.5

In LTC homes, social connection is linked tomental health outcomes

including depression, cognitive decline, and behavioral symptoms of

dementia,5 as well as physical health outcomes,6 including mortality7

and self-rated health.8 Social connection is also an important determi-

nant of quality of life9,10 and a marker of quality of care.11 LTC res-

idents, including those with cognitive impairment,12 can thrive when

the need for social connection is met.7,8,13 Relationships among resi-

dents, staff, and familyhavebeen rankedas themost important concept

for person-centered care.14 However, qualitative evidence suggests

that social isolationand loneliness are common in carehomes15 and the

restrictions implemented during the COVID-19 pandemic worsened

social connection for residents.5,16

Measures of social connection are embedded in some LTC routine

data collection instruments17,18 as unidimensional scales and sub-

scales in tools assessing concepts such as quality of life.19–22 Social

connection measures have been used as outcomes in intervention

studies23–25 and in studies testing the impact of LTC home-level char-

acteristics on social connection,26 but there is no consensus on thebest

approaches tomeasure social connection for LTC residents.

Measuring social connection is challenging due to inconsistent con-

ceptualization and operationalization of the concept and constructs it

represents.27,28 Furthermore, the characteristics of the LTCpopulation

and setting present distinct challenges and opportunities.29 Measures

to assess social connection among people living in LTC homes should

therefore be evaluated in these settings to determine their psycho-

metric properties. A more consistent approach to measuring social

connectionwould advanceunderstanding of howsocial connection can

be targeted to influence the health and well-being of LTC residents

by improving the accuracy of research evaluating the effectiveness of

social connection interventions. Overall, identifying reliable and valid

measures of social connection can help researchers, practitioners, and

policymakers to employ consistent and robust measurement of social

connection.30,31

To our knowledge, there is no systematic review of social connec-

tion measurement tools specific to LTC residents. The purpose of this

study was therefore to identify and systematically evaluate the mea-

surement properties ofmeasures of social connection evaluated in LTC

residents, including dementia-specific measures, and those developed

for broader use.
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2 METHODS

2.1 Design

This review was conducted in accordance with the Preferred Report-

ing Items for Systematic Reviews and Meta-Analyses (PRISMA)

statement32 and COnsensus-based Standards for the selection of

health Measurement INstruments (COSMIN) methodology for sys-

tematic reviews of outcome measures33 and for assessing content

validity.34 The study was registered in PROSPERO (registration num-

ber: CRD42022303526).

2.2 Search strategy

Eight computerized bibliographic databases (MEDLINE ALL [Ovid],

Embase Classic and Embase [Ovid], Emcare Nursing [Ovid], APA

PsycInfo [Ovid], Scopus, CINAHL Complete [EBSCOhost], AgeLine

[EBSCOhost], and Sociological Abstracts [ProQuest]) were searched

for published research studies on psychometric properties of a mea-

sure of any aspect of social connection, tested in LTC home residents.

Two searches were conducted (see Appendix A for detailed search

strategies). Search 1 was conducted from inception to November 18,

2021, and consisted of the following:

1. Construct of interest: Broad search terms were used to iden-

tify aspects of social connection highlighted for older adults and

residents of LTC homes, including social networks, engagement,

support, isolation, and connectedness as well as loneliness.1,28

2. Population: Residents of LTC or nursing homes. The underlying

search strategy35,36 was used without modification and intention-

ally broad to account for differences in terminologywhile searching

for studies conducted in settings that overlapwith the international

consensus definition of nursing home.36

3. Measurement properties: The COSMIN filter, which has been

shown to have a sensitivity of 97.4% and precision of 4.4% for

finding studies on properties of measurement instruments,37 was

applied. Non-validated translations for the COSMIN filters were

usedwhen available.38

When possible, limits were applied to focus on human adult studies

and journal articles. No date or language limits were applied.

To avoid missing any relevant studies, we conducted a targeted

second search as recommended by De vet et al.39 for studies from

inception to April 5, 2022 using the following:

1. Construct of interest: The list of measures identified from search

1, supplemented with a list of measures of social connection used

in previous research in this population, identified from systematic

reviews of psychometric measurement of linked concepts in care

homes, or reviews of psychosocial interventions in care homes2,3

(full list in Appendix B).

RESEARCH INCONTEXT

1. Systematic review: We searched eight electronic

databases (MEDLINE ALL, Embase Classic and Embase,

Emcare Nursing, APA PsycInfo, Scopus, CINAHL Com-

plete, AgeLine, and Sociological Abstracts) for studies

reporting psychometric properties of measures of any

aspect of social connection in long-term care (LTC) home

residents. We used COnsensus-based Standards for the

selection of healthMeasurement INstruments (COSMIN)

guidelines to evaluate measures.

2. Interpretation: To our knowledge, this is the first sys-

tematic review of measures of social connection for

LTC residents and the first using COSMIN, a validated

approach, to appraise their quality. These results will

inform researchers and health care settings about the

reliability and validity of measures to test individual-,

home- and system-level interventions to improve social

connection.

3. Future directions: No existing measures have sufficient

evidence to be recommended. Further validation of the

existing measures and/or the development of new mea-

sures is needed to assess social connections among

residents living in LTC homes.

2. Population: Residents of LTC homes.

3. Measurement properties: The COSMIN filter.

Reference lists of pertinent review articles were also scanned to

identify potential additional relevant studies.

2.3 Study selection criteria

2.3.1 Constructs of interest

Studies were included if they reported on the development of a mea-

sure or where the aim was to evaluate one or more psychometric

properties of a measure of any aspect(s) of social connection, including

social networks, social interaction, social engagement, social support,

social isolation, social connectedness, or loneliness (as defined in

Appendix C). Studies of measures with summary scores, subscales, or

standalone items assessing any aspect(s) of social connection were

included if themeasurement properties of the subscales or standalone

items were analyzed and reported separately as a distinct construct.

However, studies of measures that provided only the summary scores

of other concepts (eg, overall quality of life) were excluded. Each

included summary score, subscale, or standalone item (hereafter col-

lectively referred to as “measure”) was considered separately in the

analysis.
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2.3.2 Population

Studies of older adults, with or without cognitive impairment, or

dementia, with a mean age of 65 years or older (or at least two-thirds

of participants were 65 years or older) were included.

2.3.3 Context

Studies that reported that at least two-thirds of participants were LTC

home residents or, if the proportion was lower, presented results for

LTC home residents separately.We used the international definition of

a nursing home to identify if studieswere in LTC homes.36 Our decision

to include studies with at least two-thirds LTC residents rather than

only fromLTCsettings reflectedourpragmatic approach to considering

findings from other relevant congregate settings and thus providing a

comprehensive systematic review. Despite differences in terminology

and systems in which they operate, there are commonalities to the set-

tings and populations who live in them. Studies conducted exclusively

in other congregate settings (eg, assisted living, hospice, independent

living, retirement homes, etc.) were excluded.

2.3.4 Types of sources

Sources were primary research publications with no language restric-

tions; however, consistentwithCOSMIN recommendations, secondary

texts, literature reviews, conference abstracts, editorials, and disserta-

tions were excluded.

2.4 Study selection process

Resultswere exported fromeachdatabase into Endnote andwere then

imported into Covidence for duplicate removal and study selection.

A pilot test screening of 15 papers (titles and abstracts) was con-

ducted to familiarize reviewers with eligibility criteria. Following the

pilot test, titles and abstracts were screened, and full-text review was

conducted independently by two reviewers (J.B., A.S., or M.L.). Non-

English papers were assessed by additional reviewers with relevant

language and research expertise. Reasons for exclusion at full-text

review were recorded. Reviewers met regularly to compare results.

Any disagreements that arose in screening or full-text review were

resolved through discussion.

2.5 Data extraction

Data were extracted independently by two of the three reviewers

listed (J.B., A.S., or M.L.) using the COSMIN data collection template

(available at: www.cosmin.nl) and a data extraction form which con-

tained the following fields: record ID, author(s), study publication year,

study title, population (country, race/ethnicity, inclusion criteria, exclu-

sion criteria, sample size—number of residents and homes, sex, age),

measure name, response options, mode of administration, original

language, and recall period. Measures were classified as dementia-

specific if they were designed exclusively for assessing individuals with

dementia or classified as non-dementia-specific otherwise.

2.6 Assessment of methodological quality and
assessment of measurement properties

The psychometric properties of measures identified in included stud-

ies were examined using the COSMIN taxonomy of measurement

properties: content validity includingmeasure development, structural

validity, internal consistency, cross-cultural validity, reliability, mea-

surement error, criterion validity, hypotheses testing for construct

validity, and responsiveness.40 Following COSMIN guidelines,33 the

evaluation of eachmeasurement property comprised three steps.

2.6.1 Step 1: Evaluating methodological quality of
studies against COSMIN standards

Using the COSMIN risk of bias (ROB) checklist, each study was rated

as very good, adequate, doubtful, or inadequate for each psychome-

tric property that it reported.41,42 To determine the overall rating of

the methodological quality of each study on a specific measurement

property, the lowest rating (ie, “the worst score counts” principle) was

used.41,43

2.6.2 Step 2: Evaluating psychometric properties
of measures against COSMIN criteria of good
measurement properties

Content validity, relevance, comprehensiveness, and comprehensibil-

ity were rated using ten criteria for good content validity.34,44 These

ratings were based on methods and results of the measure develop-

ment study and any content validity studies and then reviewer ratings

of themeasure content; only thosewhereby themeasure development

study and/or one or more content validity studies was located were

included in the assessment of content validity.44 Indirect evidence

from studies performed in other, non-LTC populations was not consid-

ered because of the unique context in LTC homes. For the reviewer

ratings, measures were obtained from the included papers, internet

searches, or contact with authors that developed or used the mea-

sures (authors were emailed up to five times before search efforts

ceased); those that could not be obtained were not rated by review-

ersbutotherwise retained for assessmentof themeasuredevelopment

study or any content validity studies. Acknowledging the diverse and

sometimes ambiguous operationalizations and conceptualizations of

aspects of social connection,27 the reviewer ratings of relevance con-

sidered the construct of interest as the domain of social connection as

defined by the study authors (rather than social connection as awhole)

http://www.cosmin.nl
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and comprehensiveness was assessed in this context. Relevance, com-

prehensiveness, and comprehensibility were then each categorized as

sufficient, insufficient, inconsistent, or indeterminate.

Details for the remaining eight measurement properties were

extracted, assessed against the COSMIN updated criteria for good

measurement properties33,43 and evaluated as sufficient, insufficient,

or indeterminate.

2.6.3 Step 3: Summarizing and grading the quality
of evidence on psychometric properties from multiple
studies of the same measure

For content validity, all ratings from the measure development study,

any content validity studies, and the reviewers’ ratings were summa-

rized to determine overall relevance, comprehensiveness, comprehen-

sibility, and content validity of themeasure, based on COSMIN criteria

for good content validity and categorized as sufficient, insufficient, or

inconsistent.34,44

For the remaining eight psychometric properties, ratings were

pooled to summarize the overall rating per measurement prop-

erty for each measure as sufficient, insufficient, inconsistent, or

indeterminate.33,43 If the results were inconsistent, we looked for

explanations and summarized results separately per subgroup (eg,mild

to severe dementia vs very severe dementia) or per subscale (eg, social

relationships and social isolation subscale from the QUALIDEM mea-

sure) for consistent results or based the conclusion on the majority

(>75%) of consistent results, and downgraded for inconsistency.43

The quality of the evidence was graded using a modified Grad-

ing of Recommendations, Assessment, Development, and Evaluation

(GRADE) approach.33,43,45 This approach33,43 considers the ROB (ie,

the methodological quality of the studies), inconsistency (ie, unex-

plained inconsistency of results across studies), imprecision (ie, total

sample size of the available studies), and indirectness (ie, evidence from

different populations than the population of interest in the review) to

provide a rating of the quality of the evidence as follows: high qual-

ity = “We are very confident that the true measurement property lies

close to that of the estimate of the measurement property”; moderate

quality = “We are moderately confident in the measurement prop-

erty estimate: the true measurement property is likely to be close

to the estimate of the measurement property, but there is a possi-

bility that it is substantially different”; low quality = “Our confidence

in the measurement property estimate is limited: the true measure-

ment property may be substantially different from the estimate of the

measurement property”; and very low quality = “We have very little

confidence in the measurement property estimate: the true measure-

ment property is likely to be substantially different from the estimate

of the measurement property.”33,43 The details on overall relevance,

comprehensiveness, and comprehensibility for content validity; over-

all ratings; and grading quality of evidence for psychometric properties

can be found in the COSMINmanuals.43,44

2.7 Recommendation for measures

The overall ratings and quality of evidence for each psychometric prop-

erty per measure were used to formulate recommendations about the

available measures for assessing social connection in LTC residents.33

The recommendations were classified as follows.43 Recommendation

A was for measures “with evidence for sufficient content validity

(any level) AND at least low-quality evidence for sufficient inter-

nal consistency. Measures categorized as ‘A’ can be recommended

for use and results obtained with these measures can be trusted.”

Recommendation B was applied for measures “categorized not in

A or C. Measures categorized as ‘B’ have potential to be recom-

mended for use, but they require further research to assess the

quality of these measures.” Recommendation C was for measures

“with high quality evidence for an insufficient measurement prop-

erty. Measures categorized as ‘C’ should not be recommended for

use.”43(p45)

The assessment of methodological quality of included studies and

the data extraction for all measurement properties (content validity,

structural validity, internal consistency, test-retest reliability, intra-

/inter-rater reliability, measurement error, criterion validity, construct

validity, and responsiveness) was independently completed by two

authors (N.D. and H.C.), who then discussed their results and reached

consensus. When unable to reach a consensus, a third author (J.B. or

A.S.) was consulted for a final decision.

3 RESULTS

3.1 Search results

The searches identified 8753 abstracts (after removing duplicates).

Studies were excluded at the screening and review phases if they did

not meet criteria for each type of source (ie, primary research publi-

cation), construct of interest (ie, study of psychometric properties of

a measure of any aspect[s] of social connection), population (ie, older

adult residents), and context (ie, some residents in LTC home). Ulti-

mately, 59 studies met the inclusion criteria. Three46–48 additional

studies were identified from other sources including a reference list of

included studies. These 62 studies reported and analyzed psychome-

tric properties of 38 measures that were included in this review. The

reference list of included studies and identified measures are listed in

Appendix D. A PRISMA flowchart of the selection process and reasons

for exclusion are presented in Figure 1.

3.2 Characteristics of included studies and
measures

The characteristics of included studies are summarized in Table 1. The

studies were conducted between 1979 and 2021, in North America
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F IGURE 1 Preferred Reporting Items for Systematic Reviews andMeta-Analyses (PRISMA) flow diagram showing identification and selection
of included studies. COSMIN, COnsensus-based Standards for the selection of healthMeasurement INstruments.

(n = 15), Asia (n = 10), Europe (n = 29), Australia (n = 2), Africa (n =
1), South America (n = 1), and multiple countries (n = 4), and the sam-

ple size ranged from 10 to 441,398 LTC residents. Table 2 summarizes

the characteristics of the 38measures included in this review.Of these,

13were originally developed specifically for peoplewith dementia, and

the remaining 25 measures were tested in LTC settings but had not

been developed specifically for peoplewith dementia. Among themea-

sures, 17 were exclusively measures of social connection whereas the

remaining 21weremultidimensionalmeasures (eg, assessing quality of

life) with one or more subscales or standalone items assessing social

connection. Of these 21multidimensional measures, social connection

was assessed with one subscale (in 13 measures), two subscales (in 5

measures), or one to four items (in 3 measures). The measures used a

range of terms to describe the aspects of social connection that they

intended to assess.

3.3 Methodological quality of the included
studies

Some studies measured more than one psychometric property and

included more than one measure. These studies were thus rated mul-

tiple times for each psychometric property and measure. For all 62

studies, an overviewof allmethodological quality ratings is displayed in

Table 3. Most studies reported on internal consistency (46/62). Some

studies reported on hypotheses testing for construct validity (22/62),

structural validity (19/62), intra-/inter-rater reliability (19/62), out-

come measure development (15/62), and content validity (12/62).

Only a small number of studies included psychometric data on test-

retest reliability (9/62), measurement error (3/62), responsiveness

(2/62), and criterion validity (1/62). No information was reported on

cross-cultural validity in any study.
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The majority (44/62) of the studies received adequate or very good

ratings for internal consistency. Very few studies were rated as ade-

quate or very good for hypothesis testing (12/62), intra-/inter-rater

reliability (8/62), structural validity (7/62), test-retest reliability (5/62),

or content validity (3/62). None of the studies were rated as adequate

or very good for measure development, measurement error, criterion

validity, and responsiveness.

The quality rating for results of single studies on content valid-

ity (relevance, comprehensiveness, and comprehensibility) and

other measurement properties for each measure are presented in

Appendixes E and F, respectively (from Step 2). Of those studies that

were included in the content validity analysis, only the Nursing Home

Outcomes scale could not be located and thus reviewer ratings were

not given for this measure.

3.4 Overall ratings and quality of evidence

Table 4 presents the overall ratings and the grades for quality of evi-

dence (from Step 3) for content validity evaluated for each measure.

The overall ratings and grades for quality of evidence (from Step 3) for

all other measurement properties and recommendations for use for

eachmeasure are presented in Table 5. The details on overall rating and

quality of evidence for eachmeasure are listed in Appendix G.

Of the 17 measures identified which reported content validity, only

the Laurens Well-Being Inventory for Gerontopsychiatry (LWIG) 30

item version: Social wellbeing subscale received sufficient rating for

all of relevance, comprehensiveness, comprehensibility, and content

validity. However, the quality of evidence for content validity of the

LWIG-30 item version: Social wellbeing subscale was low. The Nursing

Home Outcomes: Social contact was the only measure that received

an indeterminate rating for overall content validity and the remainder

received inconsistent ratings for overall content validity. The Revised

Index of Social Engagement (RISE) achieved high-quality evidence for

sufficient rating on structural validity, internal consistency, and con-

struct validity. Similarly, the Lubben Social Network Scale Revised

(LSNS-R) achieved high-quality evidence for sufficient rating on struc-

tural validity and internal consistency. Other measures achieved

high-quality evidence for sufficient structural validity (Nursing Home

Care-RelatedQoL Scale: social interaction subscale), sufficient internal

consistency (Index of Social Engagement [ISE]), or sufficient construct

validity (ICEpop CAPability measure for Older people [ICECAP-O]:

love and friendship subscale; LWIG-30 item version, Quality of Life

Scale: relationships subscale).

For dementia specific measures/subscales, the social relations and

social isolation subscales of QUALIDEM exhibited high-quality evi-

dence for sufficient intra-/inter-rater reliability. Additionally, the social

relations subscale achieved high-quality evidence for sufficient con-

struct validity for people with dementia irrespective of severity. The

social isolation subscale achieved high-quality evidence for sufficient

construct validity for people withmild to severe dementia.

TABLE 4 Content validity rating of outcomemeasures assessing
social connection in long-term care homes.

Relevance ComprehensivenessComprehensibility C

Measure [Subscale or item]

Overall

rating

Quality of

evidence

Overall

rating

Quality of

evidence

Overall

rating

Quality of

evidence

Overall

rating

Dementia-specific measures/subscales/items

EPWDS [Social

engagement]

+ High ± Very low± Very low±

MEDLO-tool [Social

interaction]

+ High ± Low ± Very low±

QUALID [Item: social

interaction]

± Low + Moderate± Very low±

QUALIDEM [Social

relations; Social isolation]

+ Moderate+ Low ± Very low±

SCI (fromMDS) ± Moderate- Very low± Very low±

SOBRI + Moderate+ Moderate± Very low±

Non-dementia-specific measures/subscales/items

LSNS-R + Moderate± Moderate± Low ±

LWIG-30 item version

[Social wellbeing]

+ Moderate+ Low + Low +

NHAS [Relationship

development]

+ Moderate+ Low ± Very low±

Nursing Home-Care

RelatedQuality of Life

[Social interaction]

+ Moderate± Moderate+ Moderate±

Nursing HomeOutcomes

[Social contact]

± Low ? Very low? Very low?

RISE + Moderate± Very low± Very low±

SyCV-FSAR ± Very low± Very low± Very low±

Satisfactionmeasure for

elderly residents in

Galicia[Social interaction]

+ Moderate+ Moderate+ Moderate±

SSAI + Moderate+ Moderate± Very low±

SSCII-TR ± Moderate± Very low± Very low±

SWON-scale + Moderate+ Moderate± Low ±

Notes: sufficient (+); insufficient (−); inconsistent (±); indeterminate (?).

Abbreviations: EPWDS, Engagement of a Person with Dementia Scale;

LSNS-R, Lubben Social Network Scale Revised; LTC, long-term care; LWIG,

Laurens Well-Being Inventory for Gerontopsychiatry; MEDLO-tool, Maas-

tricht Electronic Daily Life Observation tool; NHAS, Nursing Home Adjust-

ment Scale; QUALID, Quality of Life in Late-Stage Dementia; RISE, Revised

Index of Social Engagement; SyCV-FSAR, SAR Foundation’s Satisfaction

and Quality of Life Scale; SCI, Social Connectedness Index; SOBRI, Social

Observation Behaviors Index; SSAI, Socially Supportive Activity Inventory;

SSCII-TR, Social Support Scale in Chronic Diseases-Turkish; SWON-scale,

SocialWell-being of Nursing home residents-scale.

3.5 Recommendation for measures

None of the measures/subscales reported overall ratings for all psy-

chometric properties. Further, none of the measures were found to be

most suitable (Recommendation A). We found 34 measures/subscales

that have potential to be recommended for use (Recommendation B),
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but they still require further validation studies to assess their qual-

ity. Four measures—Dementia Quality of Life (DQOL), Nursing Home

Care-Related QoL Scale, Nottingham Health Profile (NHP), and Sup-

port Scale in Chronic Diseases-Turkish (SSCII-TR)—were not recom-

mended for use for assessment of social connection (Recommendation

C).

4 DISCUSSION

This study identified 38 measures that have been used to assess

social connection in LTC residents. None of the measures received

sufficient overall rating for content validity (each of relevance, com-

prehensiveness, and comprehensibility) along with sufficient internal

consistency and thus none can be currently recommended for use.

However, 34 measures were categorized as promising but require

further psychometric evaluation.

4.1 Methodological quality of the included
studies

The 15 studies of measure development identified in our review

received either doubtful or inadequate methodological quality rat-

ings; frequently authors did not clearly describe the origin of the

construct to be measured and there was no clear rationale, the-

ory, or conceptual model provided. Also, most measure development

studies used only survey methods for concept elicitation; cognitive

interview or other pilot testing using appropriate qualitative methods

were not conducted to evaluate comprehensibility and comprehen-

siveness. Findings from content validity studies further suggested

that comprehensiveness of the final version of the measures was

assessed only by professionals (not by residents) and similarly rele-

vance and comprehensibility were rarely evaluated by the residents.

For only threemeasures (Engagement of a PersonwithDementia Scale

[EPWDS]: Social engagement subscale, Maastricht Electronic Daily

LifeObservation tool [MEDLO-tool]: Social interaction subscale, Social

Connectedness Index [SCI]), researchers askedprofessionals regarding

the relevance of each item using appropriate methodology33 and thus

could be rated as having adequate content validity.

For structural validity, studies received very good or adequate

methodological quality rating for only five measures (SCI, LSNS-

R, Nursing Home-Care Related Quality of Life: Social interaction

subscale, RISE, Social Well-being Of Nursing home residents-scale

[SWON-scale]). The doubtful or inadequate rating for the studies from

the remaining measures related to not using factor analysis or item

response theory-based analysis for testing the hypothesized factor

structure41 or issues in the design or statisticalmethods of the study.43

None of the measures/subscales reported all three aspects of reli-

ability (ie, internal consistency, reliability, and measurement error).40

Themethodological qualityof studies reportingon internal consistency

was rated as very good for 26 measures but two measures received

doubtful rating due to their methodological and statistical approaches,

such as using item-total correlation instead of Cronbach’s alpha for

internal consistency. For test-retest reliability, the methodological

quality of included studies was rated as very good for four measures

(DQOL: Feelings of belonging; Quality of Life in Late-Stage Dementia

[QUALID]: Social interaction item, LSNS-R, SWON-scale) and doubt-

ful for another four measures. Similarly, studies on five measures

(MEDLO-tool: Social interaction subscale, Quality of Life Alzheimer’s

Disease (QoL-AD) participant, QoL-AD Nursing Home version (QoL-

AD NH) proxy, QUALID: Social interaction item, NHP: Social isolation

subscale) received adequate methodological quality rating and studies

on eight measures received either doubtful or inadequate rating for

intra-/inter-rater reliability. Doubtful or inadequate methodological

quality ratings for reliability reporting were either due to the test-

retest time interval used in the studies not being stated or being out-

side the test-retest interval recommendedbyCOSMINguidelines,33 or

studies not reporting clearly on whether test conditions were similar

and if study participants were stable. Despite the clinical relevance of

measurement error as ameans to sensitively detect theminimal impor-

tant change,39,40 only three studies reported measurement error and

received either doubtful or inadequate rating for the methodological

quality as the time interval between the test-retest assessments was

either not stated or not within the acceptable range.

Only onemeasure (DQOL: Feelings of belonging subscale) reported

criterion validity and the study methodological quality was rated inad-

equate. The hypothesis testing studies of construct validity were rated

as very good or adequate. The doubtful to inadequate rating in other

studies was related to either insufficient measurement properties of

comparator instrument or poor description for the subgroups. Only

two measures (SCI, ISE) reported responsiveness, and both studies

were rated as doubtful for study quality due to methodological flaws

in design and statistical methods.

4.2 Overall rating, quality of evidence, and
recommendation for measures

Among all 17 measures evaluated for overall rating for content valid-

ity, the LWIG-30 item version: Social wellbeing subscale was the only

measure with sufficient content validity, and the remaining measures

received either inconsistent or indeterminate overall rating. However,

the quality of evidence for content validity for this subscale was low

as the measure development study received a doubtful rating and

there were no additional content validity studies. The lack of studies

assessing content validity of other measures—a fundamental prop-

erty of goodmeasurement—reflected the uncertainty of which specific
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aspects of social connection these measures actually assess. Further,

this could be related to the large number of measures included in our

review that covered social connection as subscales or items,49 inwhich

case direct assessment of social connection was not the focus of the

measure and thus received less attention in methods and reporting.

While there was scant evidence for content validity, none of the mea-

sures had high-quality evidence of insufficient content validity; with

this absence of evidence, the remaining measurement properties were

evaluated.

Only three measures were found to have high-quality evidence

for each of sufficient structural validity (Nursing Home Care-Related

QoL Scale: Social interaction subscale, LSNS-R, RISE) and internal

consistency (ISE, LSNS-R, RISE). Nursing Home Care-Related QoL

Scale: Social interaction subscale displayed high-quality evidence for

sufficient structural validity but insufficient rating for internal con-

sistency as per the COSMIN quality criterion of Cronbach’s alpha ≥

0.70.50 In comparison, ISE had sufficient structural validity and inter-

nal consistency but the level of evidence (LOE) for structural validity

was downgraded to low due to “very serious” ROB (only one study

of doubtful quality available).18 Further, COSMIN guidelines stated

structural validity or unidimensionality of a measure as a prerequi-

site for interpretation of internal consistency.33 Due to this, many

measures/subscales received an indeterminate rating for internal con-

sistency despite Cronbach’s alpha≥ 0.70 for each unidimensional scale

or subscale, as the condition of having at least low-quality evidence for

sufficient structural validity was not met.

None of the measures/subscales had high-quality evidence for suf-

ficient test-retest reliability (ie, intraclass correlation coefficient or

weighted kappa ≥ 0.70). Two measures (LSNS-R, SWON scale) pre-

sented sufficient test-retest reliability but the LOE was downgraded

to moderate due to “serious” ROB (only one study of adequate qual-

ity was available).51,52 Only QUALIDEM: Social relations and Social

isolation subscales exhibited high-quality evidence for sufficient inter-

rater and intra-rater reliability. With regard to hypothesis testing, five

measures (QUALIDEM: Social relations and Social isolation subscales,

ICECAP-O: Love and friendship subscale, LWIG-30 item version: Social

wellbeing subscale, Quality of Life Scale: Relationships subscale, RISE)

exhibited high-quality evidence for sufficient construct validity (ie,

results were in accordance with the hypothesis). For QUALIDEM, only

the social relations subscale presented high-quality evidence for suffi-

cient construct validity irrespective of severity of dementia. The social

isolation subscale displayed high-quality evidence for sufficient con-

struct validity only for those with mild to severe dementia. For people

with very severe dementia, 75% of the results for the social isolation

subscale could not meet the criteria for either sufficient or insufficient

hypothesis testing, resulting in inconsistency. Prior studies suggested

that factors such as severity of dementia and person rating the mea-

sure (proxy vs self-reported) could also impact the psychometrics of

the measure.53–55 In the future, researchers should evaluate whether

these factorsmight impact construct validity for theQUALIDEMsocial

isolation subscale. None of the measures/subscales presented suffi-

cient overall ratings formeasurement error (no informationon smallest

detectable change orminimal important change), criterion validity (not

all information required for sufficient overall rating reported), and

responsiveness (no hypothesis defined).

Prior reviews56,57 identified QUALIDEM and QUALID as best

quality-of-life measures to use for people with dementia in care homes

due to the comprehensive assessment of their measurement proper-

ties but these findings were not specific to subscales related to social

connection as in our review. Fourmeasures (DQOL: Feelings of belong-

ing subscale, NursingHomeCare-RelatedQoL Scale: Social interaction

subscale, NHP: Social isolation subscale, SSCII-TR) however should not

be recommended for assessing social connection due to high-quality

evidence for insufficient internal consistency.

4.3 Implications for future research

For the 34 measures that have potential to be recommended (Rec-

ommendation B), we suggest that content validity, structural validity,

and internal consistency should be evaluated before testing other

measurement properties. Among these measures/subscales, we found

that ISE, RISE, and LSNS-R were more promising as they displayed

high-quality evidence for sufficient internal consistency. However, ISE

lacked any studies on measure development or content validity (and

has been superseded by RISE), and measure development and content

validity studies for RISE and LSNS-R were rated as inadequate and

doubtful respectively, so further studies should evaluate these mea-

sures’ content validity. Other than these measures, the LWIG-30 item

version: Social wellbeing subscale presented sufficient content valid-

ity but with low-quality evidence due to the doubtful quality rating

for the measure development study and no additional content validity

studies. The scale was also tested in a population of LTC residents with

psychiatric illnesses, and future studies specifically on content validity,

structural validity, and internal consistency are needed to establish the

potential of this measure for assessing social connection in a broader

population of LTC residents.

Fundamental to any measure development is a construct theory

(conceptual model).58 Without an existing unifying conceptual model

for social connection for residents of LTC homes, this review’s search

strategy and inclusion criteria took a broad approach to identifying

measures. The measures/subscales capture distinct constructs which

have been highlighted for research in this population1,28,59; however,

it is unclear if these measures/subscales are consistent in their oper-

ationalization of these constructs or whether they actually assess a

single construct. To address this gap, we have conducted a detailed

evaluation of the content of all the measures which are included in

this review against a unifying conceptual framework developed for this

study; this is described in a linked review.49

Overall, our findings support the need for new measure develop-

ment andmore validation studies for existingmeasures to assess social

connection among residents living in LTC homes. While social connec-

tion is widely recognized as a vital component of overall well-being

and quality of life for people with dementia, there is less emphasis

on measurement tools that specifically target it.49 Of the currently

available measures/subscales identified in our review none can be rec-
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ommended as the best measure to assess social connection for LTC

residents.

4.4 Strengths and limitations

To our knowledge, this is the first systematic review of measures of

social connection assessed in LTC residents and the first to implement

the COSMIN methodology, which is a well-accepted and validated

tool for appraising the quality of evidence. These results will enable

researchers to prioritize the reliability and validity testing of existing

measures or to develop a newmeasure of social connection that can be

used to test the effect of interventions at the individual, home, and sys-

tem levels to improve social connection. Our study used a systematic

approach to identifying, describing, and evaluating measures of social

connection tested in LTC homes. It builds on a previous review which

described measures of social functioning but which did not follow a

systematic approach.60

Our review should be interpreted in light of limitations. First, the

majority of measures identified in our review were developed prior

to the establishment of COSMIN standards which may have impacted

study conduct and reporting, thus affecting the studies’ methodologi-

cal quality ratings. Relatedly, COSMINmethods, while based on expert

opinionobtained throughDelphi studies, prioritize aspectsofmeasure-

ment (such as classical test theory over item response theory) which

other researchers have disputed.58 In addition, we included only those

measures that have undergone formal psychometric analysis in LTC

settings andwere published in research studies; it is possible that some

clinically appropriate measures were thus excluded. Furthermore, our

review included studies published up to April 2022 to allow for the

detailed and time-consuming COSMIN analysis. While it is possible

that our reviewhasmissedmore recent evidence, given theobjectiveof

the review and volume of research identified, it is unlikely that any new

studieswould significantly alter the conclusions presented here. Lastly,

feasibility and interpretability were not evaluated among the psycho-

metric properties, as per the COSMIN taxonomy.40 We recommend

that researchers developing new measures should consider cognitive

interviewing methodology and having the fewest number of items

to ensure that it is acceptable to assess the complex but important

construct of social connection among LTC residents.

5 CONCLUSION

This systematic review identified 38 measures used to assess aspects

of social connection in LTC residents and evaluated evidence for their

psychometric properties. According to COSMIN guidelines used in

our review, no single measure of social connection can currently be

recommended for use due to lack of sufficient evidence for con-

tent validity and internal consistency; however, 34 measures have

potential to be recommended. The research findings indicate the

need for a new measure of social connection that utilizes more rig-

orous methodological approaches, including using adequate sample

size, appropriate statistical analysis, and establishing content valid-

ity and internal consistency prior to evaluating other measurement

properties.
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