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Abstract

Background Intact cognitive function is crucial for healthy aging. Functional social support is thought to protect
against cognitive decline. We conducted a systematic review to investigate the association between functional social
support and cognitive function in middle- and older-aged adults.

Methods Articles were obtained from PubMed, PsycINFO, Sociological Abstracts, CINAHL, and Scopus. Eligible
articles considered any form of functional social support and cognitive outcome. We narratively synthesized extracted
data by following the Synthesis Without Meta-Analysis (SWiM) guidelines and assessed risk of bias using the Newcas-
tle-Ottawa Scale (NOS).

Results Eighty-five articles with mostly low risk-of-bias were included in the review. In general, functional social
support—particularly overall and emotional support—was associated with higher cognitive function in middle- and
older-aged adults. However, these associations were not all statistically significant. Substantial heterogeneity existed
in the types of exposures and outcomes evaluated in the articles, as well as in the specific tools used to measure
exposures and outcomes.

Conclusions Our review highlights the role of functional social support in the preservation of healthy cognition in
aging populations. This finding underscores the importance of maintaining substantive social connections in middle
and later life.

Systematic review registration Rutter EC, Tyas SL, Maxwell CJ, Law J, O'Connell ME, Konnert CA, Oremus M. Asso-
ciation between functional social support and cognitive function in middle-aged and older adults: a protocol for a
systematic review. BMJ Open;10(4):e037301. https://doi.org/10.1136/bmjopen-2020-037301
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Background
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Structural social support is a quantifiable measure
of social relationships, such as the number of people in
one’s social network or the degree of participation in
social events. Functional social support is the extent to
which an individual perceives their needs can be met by
members of their social network, such as the availability
of someone to drive them to the doctor or help with gro-
cery shopping, if required [9, 10].

Multiple reviews reported that large social networks
and frequent engagement with these networks pro-
mote cognitive stimulation and protect against cognitive
decline [11-14]. However, the literature has devoted less
attention to functional social support and cognitive func-
tion, even though functional support more accurately
represents the depth and quality of social support experi-
enced by individuals than structural support [9].

Kelly et al. reviewed the association between functional
social support and cognitive function in nine longitudinal
studies of healthy older adults [15]. They reported vari-
ability in the direction and magnitude of the association,
depending on the measures of functional support and
cognitive function. Since Kelly et al’s review [15], addi-
tional literature [6, 7, 16, 17] has emerged on the topic,
underlining the need for an updated review.

We conducted this systematic review to investigate
the association between functional social support and
cognitive function across multiple cognitive domains
(i.e., memory, executive function) and cognitive disease
states (i.e., mild neurocognitive disorder, major neuro-
cognitive disorder) in middle-aged and older adults. Our
review focused exclusively on functional social support,
reflecting Menec et al’s conceptual distinction between
objective (structural) and subjective (functional) social
relationships: one may report many social contacts yet
believe most will not help in times of need, or vice versa
[18]. Importantly, this review differs from Costa-Cordella
et al’s recently published review [19], which included
articles on structural and functional social support with-
out age restrictions and excluded articles on neurological
conditions characterized by cognitive deficits (e.g., mild
or major neurocognitive disorder).

Methods

Our review followed the 2020 Preferred Reporting Items
for Systematic Reviews and Meta Analyses (PRISMA)
guidelines [20] (Additional file 1). We departed slightly
from our published protocol [4] and did not conduct a
meta-analysis or formally assess publication bias, nor did
we narratively synthesize the extracted data by sex, set-
ting, or risk of bias level. These proposed undertakings
were precluded by heterogeneity in definitions and meas-
ures of functional social support and cognitive function,
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as well as by multiple different means of reporting quan-
titative results in the included articles.

Data sources and searches

We searched PubMed, PsycINFO, Sociological Abstracts,
CINAHL and Scopus from inception to September 2021.
Google Scholar was searched to retrieve grey litera-
ture. A medical librarian generated the syntax for Pub-
Med (Additional file 2), which was adapted for the other
databases.

Eligibility criteria
The review included any study with a comparison group
(e.g., cohort, cross-sectional, case—control) enrolling
adults aged > 40 years, regardless of residential setting
(e.g., community, long-term care facility). Articles had
to be published in English or French and report distinct
results for persons in the age range of interest. The expo-
sure was functional social support, sometimes called
‘perceived social support’ or ‘social support availability,
and the outcome was cognitive function. Included arti-
cles could assess global/overall functional social support
or a subtype, such as emotional/informational support,
tangible support, affectionate support, positive social
interaction, using any tool or questionnaire. Similarly,
the articles could measure cognitive function globally or
by domain (e.g., memory, executive function) with any
instrument or combination of tools (neuropsychological
battery). We also included studies of neurological con-
ditions characterized by cognitive deficits (e.g., mild or
major neurocognitive disorder).

In line with the PICOS (population, intervention, com-
parator, outcome, and setting) framework, we present the
inclusion criteria as follows:

+ P=Adults aged 40 years or over from any residential
setting, including those residing in the community
or independent-living older age homes, or persons
residing in institutionalized settings such as long-
term care facilities;

+ I=Any level of exposure to functional social support,
defined broadly as one’s perception of the amount of
help they would expect to receive from members of
their social network in times of need;

+ C=A different level of functional social support rela-
tive to ‘T above, e.g., comparing persons with lower
scores on a social support scale (C) to persons with
higher (better) scores on the scale (I);

+ O=Any measure of differences between I and C,
such as differences in cognition scale score or differ-
ences in the incidence or prevalence of a neurological
condition; and
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+ S=Study conducted anywhere in the world and in
any setting.

We excluded articles that did not assess any form of
functional social support, cognitive function, or neu-
rological condition with cognitive deficits. We also
excluded articles that did not include comparison
groups or articles published in languages other than
English or French.

Study selection, data extraction and risk of bias
assessment

Following removal of duplicates, two reviewers used
the eligibility criteria and Covidence software (Veri-
tas Health Innovation, Melbourne, Australia) to inde-
pendently screen the titles/abstracts and full texts
of identified citations. Two reviewers independently
extracted the following data from included articles into
a prepared Excel spreadsheet: first author, year of pub-
lication, country of data collection, proportion female,
setting, length of follow-up, type and measure of social
support, type and measure of cognitive function, and
outcomes. Reviewers extracted outcome data in the
form reported by authors. Where possible, extracted
data came from fully adjusted regression models. Two
independent reviewers assessed risk of bias using the
Newcastle-Ottawa Scale (NOS) [21]. In all cases, dis-
crepancies between reviewers were resolved by consen-
sus or a third reviewer.

2976 articles imported for screening | —— 682 duplicates removed
v -

2294 articles imported for screening —_—— 2018 articles excluded
\ 4 (

276 articles assessed for eligibility _ >

v

85 articles included in the review

Fig. 1 PRISMA Flow Diagram
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Synthesis methods

The extracted data were narratively synthesized in groups
based on cognitive outcome, study design, and functional
social support subtype. Studies of visuospatial skills or
reasoning were classified under executive function; those
of verbal memory, non-verbal memory, working mem-
ory, or episodic memory were classified under memory;
and those of attention or processing speed were placed
in their own unique category. We followed the Synthesis
Without Meta-Analysis (SWiM) guidelines to conduct a
narrative synthesis [22] and reported the effect measures
contained in the included articles.

Results

Study characteristics

Our search yielded 2,976 articles and 85 of these articles,
published between 1986 and 2021, were included in the
review (Fig. 1). Of these 85 articles, 44 were cross-sec-
tional and 41 were cohort studies, with sample sizes rang-
ing from 20 to 30,029 (Table 1). Most samples included
community-dwelling persons, but four studies exclusively
enrolled persons in institutionalized settings [23-26].
Nineteen articles examined dementia due to Alzheimer’s
disease (AD) or all-cause dementia, 38 examined global
cognitive functioning or general cognitive impairment
or decline, and 20 examined specific cognitive domains.
Sixty-two articles reported multiple subtypes of func-
tional social support. Common control variables were
age, sex, race, education, income, social network, marital
status, activities of daily living (ADLs), depression, and

191 articles excluded

117 did not include functional social support
31 did not include cognitive function

15 review articles

11 did not examine the association of
interest

15 did not include the population of interest
1 did not include a comparison group

1 only had the abstract available
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Table 2 Overall risk of bias ratings

Page 15 of 31

Author, Year

Cross-Sectional Studies
Alpass et al., 2004 [27]
Bourgeois et al,, 2020 [23]
Bourne et al., 2007 [28]
Conroy etal, 2010 [29]
Deng &Liu, 2021 [30]
Ficker et al,, 2002 [24]
Frith & Loprinzi, 2017 [31]
Geetal, 2017 [32]
Gow et al, 2007 [33]
Gow et al, 2013 [34]
Hamalainen et al., 2019 [35]
Harling et al,, 2020 [36]
Henderson et al., 1986 [37]
Holtzman et al.,, 2004 [38]
Jang etal,, 2020 [39]
Keller-Cohen et al., 2006 [40]
Kim et al, 2019 [41]
Kotwal et al,, 2016 [42]
Krueger et al,, 2009 [43]
La Fleur & Salthouse, 2017 [44]
Lee & Waite, 2018 [45]
Mehrabi & Béland, 2021 [46]

Author, Year

Cohort Studies
Amieva et al,, 2010 [67]
Andel et al,, 2012 [68]
Bedard & Taler, 2020 [69]
Bowling et al,, 2016 [70]
Camozzato et al,, 2015 [71]
Chen & Chang, 2016 [72]
Chen & Zhou, 2020 [73]
Crooks et al, 2008 [25]
Dickinson et al,, 2011 [74]
Eisele et al, 2012 [75]
Ellwardt et al,, 2013 [76]
Heser et al,, 2014 [77]
Holtzman et al., 2004 [38]
Howrey et al, 2015 [78]
Hudetz et al., 2010 [26]
Hughes et al., 2008 [79]
Kats et al., 2016 [80]
Khondoker et al,, 2017 [81]
Khoo & Yang, 2020 [82]
Liao & Scholes, 2017 [84]
Liao et al, 2018 [83]

Rating

Medium
Medium
Medium
Medium
Medium
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chronic conditions such as diabetes, cardiovascular dis-
ease, and hypertension. Most articles had low risk of bias
(Table 2; Fig. 2). Overall, functional social support was
protective against cognitive outcomes (Fig. 3).

Narrative synthesis
Alzheimer’s disease or all-cause dementia

Cross-sectional studies Four of the five cross-sectional
studies reported on dementia, while the remaining study
reported results for AD and non-AD dementia (Table 3).
Four studies focused on functional social support, two of
which reported no association with dementia. One found
greater functional social support to be significantly asso-
ciated with lower severity of dementia. One reported this
support as being a moderate protective factor against
AD, but a small risk factor for non-AD dementia. One
study found that all-cause dementia was associated with
lower satisfaction with diffuse social relationships, but
not with close social relationships [29, 37, 42, 52, 57].

Cohort studies Nine of 14 cohort studies reported an
outcome of all-cause dementia, four studies reported
outcomes of AD and non-AD dementia independently,
and one study reported an outcome of only AD (Table 3).
Eight studies explored the effects of emotional social
support, six of which found small to moderate protec-
tive effects against dementia (one reached statistical sig-
nificance). One observed a small protective effect in both
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male and female strata. Two studies reported small posi-
tive, but not statistically significant, associations between
emotional support and all-cause dementia. Two of the
eight studies found moderate protective effects for emo-
tional social support against AD [16, 25,71, 77, 81, 85, 87,
92-95].

Four studies assessed instrumental social support, one
of which reported a large positive association with both
AD and non-AD dementia (statistically significant in the
case of AD). Another study found small protective effects
against dementia in both male and female participants.
One study found that individuals identified as having
increasing dementia were more likely to fall within the
low instrumental support group. One study found no
association [16, 77, 92, 93].

Two studies found satisfaction with social support to
have moderate protective effects against dementia, with
one being statistically significant. One of these also
found satisfaction to have a moderate and nonsignificant
protective effect against AD [25, 67]. Khondoker et al.
reported positive social support had small protective
effects against dementia [81]. Andel et al. showed work-
place social support was protective against AD and non-
AD dementia (statistically significant for non-AD) [68].

Global cognitive functioning

Cross-sectional studies Three cross-sectional studies
examined participant satisfaction with functional social
support and global cognitive function (Table 4). Two
reported positive yet statistically non-significant associa-
tions, and one found no association [27, 34, 40].

Twelve cross-sectional studies explored the associa-
tion between perceived or subjective functional social
support and global cognitive function, with 11 report-
ing positive associations (10 statistically significant),
and one reporting a negative association (Table 4). One
study observed significant positive effects among females
only. One reported that support from a wife was posi-
tively associated with a husband’s cognitive function, but
not vice versa. One observed a positive association for
spouse-provided support, but not support from children,
friends, and extended family. One found links between
greater subjective cognitive decline and greater levels of
perceived social support [6, 23, 24, 29, 43, 45, 46, 54, 58,
61, 63, 66].

Eight studies assessed the association between emotional
social support and global cognitive function; authors
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Fig. 3 Count of Reported Associations between Functional Social Support and Cognition-related Outcomes in the Narrative Synthesis

reported positive associations in all eight, with seven
reaching statistical significance. Six studies explored the
effect of instrumental social support on cognitive func-
tion and two found statistically significant positive asso-
ciations, one found a non-significant positive association,
one found no association, one reported a small (non-
significant) negative association, and one found positive
associations in male (significant) and female (non-signif-
icant) strata. Three studies assessed the combined effects
of emotional and instrumental social support on global
cognitive function and found significant positive associa-
tions [30, 32, 33, 36, 38, 41, 47-51, 56].

Rashid et al. assessed general functional social support
and observed that individuals with lower reported levels
of support were at an increased risk of cognitive impair-
ment [53]. Jang et al. used family solidarity as a measure
of functional social support and found no association
between this variable and cognitive function [39].

Cohort studies One study found a positive association
between functional social support and global cogni-
tive function. Nine other studies assessed the associa-
tion between perceived / subjective social support and
global cognitive function, with six reporting positive
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Author (year) Dimension of FSS

Coefficient (Cl or P-value)

Interpretation

Study Design: Cross-Sectional

Conroy etal, 2010 [29] Perceived / Subjective

Kotwal et al,, 2016 [42] Perceived / Subjective

Poey etal, 2017 [52] Perceived / Subjective

Yang et al, 2020 [57] Perceived / Subjective

Henderson et al., 1986 [37] Satisfaction with FSS

Study Design: Cohort

Andel et al,, 2012 [68] Social Support at Work

Amieva et al,, 2010 [67] Satisfaction with FSS

Crooks et al.,, 2008 [25] Satisfaction with FSS

Camozzato et al, 2015 [71] Perceived / Subjective

Riddle et al, 2015 [92] Perceived / Subjective

Heser et al, 2014 [77] Emotional
Liu et al,, 2020 [85] Emotional
Miyaguni et al,, 2021 [87] ~ Emotional
Murata et al,, 2019 [16] Emotional
Rote et al,, 2021 [93] Emotional
Saito et al, 2018 [94] Emotional
Salinas et al,, 2017 [95] Emotional
Sérman et al., 2015 [97] Emotional
Heser et al,, 2014 [77] Instrumental

Dementia: OR=1.0 (p=0.934)
Dementia: 0.00 (-0.45, 0.46)

AD:RR=0.567 (p=0.174)
Dementia: RR=1.135 (p=0.701)

Severity of dementia: x>=64.70 (p < 0.001)

Dementia: 0.06 (p=0.002)

AD: OR=0.88 (0.76, 1.0) **
Dementia: OR=0.87 (0.78,0.97) **

AD:RR=0.84(0.3,1.3)
Dementia: RR=0.77 (0.6, 0.9)

Dementia: HR=0.74 (0.78, 1.23)

AD: HR=0.19 (0.07, 0.52)°

Dementia: x*=0.29 (p=0.59)

AD: HR=0.54(0.19, 1.55)
Dementia: HR=1.02 (0.39, 2.66)

Dementia: HR=1.10 (0.88, 1.37)

Dementia: 0.97 (0.94, 0.99)

Dementia — Males: HR=0.95 (0.39, 2.66) ®
Dementia — Females: HR=0.98 (0.82,1.18) @

Low Support

Likely dementia: 40.6%
Increasing dementia: 49.1%
No impairment: 10.3%
High Support

Likely dementia: 43.6%
Increasing dementia: 36.9%
No dementia: 19.5%

Dementia: HR=0.96 (0.89, 1.04) °

Dementia: HR=0.78 (0.56, 1.09)

Dementia: HR=0.82 (0.60, 1.11)
AD: HR=0.72 (048, 1.07)

Dementia: HR=2.34 (0.91, 6.02)
AD:HR=357(1.12,11)

Perceived social support not associated with
dementia

Perceived social support not associated with
dementia

Perceived social support has a protective effect
against AD. Perceived support is associated with a
small increased risk of non-AD dementia

Greater perceived social support significantly
associated with lower severity of dementia

Participants with dementia reported significantly
lower satisfaction with diffuse social relationships
than non-demented participants (value for satis-
faction with close relationships not reported)

Greater overall social support at work has protec-
tive effect against AD and dementia. Significant in
case of dementia

Satisfaction with social support has protective
effect against dementia and AD; significant pro-
tective effect in case of dementia

Satisfaction with social support reduces risk of
dementia

Perceived support based on presence of confi-
dants associated with significantly decreased risk
of developing AD

Perceived support did not predict conversion to
dementia

Small positive association between emotional
support and all-cause dementia. Emotional sup-
port has protective effect against AD

Receiving emotional social support associated
with small (non-significant) increased risk of
dementia

Receiving emotional support significantly associ-
ated with decreased risk of dementia

Emotional support has small protective effect
against dementia in both males and females

Values reported are conditional probabilities.
Higher conditional probability of increasing
dementia risk group belonging to low emotional
support group

Emotional support from family has small protec-
tive effect against dementia; effect even smaller
in case of emotional support from friends. Small
positive association between emotional support
from relatives and dementia

Emotional support has protective effect against
dementia

Emotional support has protective effect against
dementia and AD

Large positive association between instrumental
support and dementia and AD; association is
significant in case of AD
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Interpretation

Author (year) Dimension of FSS Coefficient (Cl or P-value)
Murata et al,, 2019 [16] Instrumental Dementia; Female: 0.98° (0.88, 1.09)
Dementia: Male: 0.95° (0.83, 1.08)
Riddle et al., 2015 [92] Instrumental Dementia: x*=1.99 (p=0.16)
Rote et al,, 2021 [93] Instrumental Low Support

Likely dementia: 40.0%
Increasing dementia: 48.4%
No impairment: 11.6%

High Support

Instrumental support has a small protective effect
against dementia in both males and females

Instrumental support did not predict conversion
to dementia

Values reported are conditional probabilities.
Higher conditional probability of increasing
dementia risk group belonging to low instrumen-
tal support group

Likely dementia: 43.7%
Increasing dementia: 36.8%

No dementia: 19.5%
Dementia: HR=0.87 (0.72, 1.06)

Khondoker et al,, 2017 [81]  Positive social support

Positive social support has a small protective
effect against dementia

AD Alzheimer's Disease, Cl Confidence Interval, FSS Functional Social Support, HR Hazard Ratio, OR Odds Ratio, RR Relative Risk

2 Effects merged using Borenstein: Murata et al. (2019) and Saito et al. (2018) both reported specific sources of functional social support (co-residing family, relatives,
or friends), which were merged using Borenstein’s equation for reporting in the data tables (Borenstein et al., 2009)

™ Inverse of point estimate and confidence limits taken to convert outcome to yes versus no

associations, four of which were significant. One reported
a negative association for Black people and a positive
association for White people, although neither was sig-
nificant. One showed a negative association for support
from the family and a positive association for support
from friends, with neither being statistically significant.
One found perceived social support to be significant
positively associated with cognitive function in persons
whose cognition test scores were rapidly declining but
found no association when scores were slowly declining
or stable [26, 70, 73, 75, 78-80, 86, 88, 91].

Nine other cohort studies assessed the impact of emo-
tional social support on global cognitive function. Three
reported positive associations, one of which was signifi-
cant. Two studies reported negative associations, nei-
ther of which was significant. In one study, emotional
social support received from participants’ children was
inversely associated with cognitive function. Similarly,
inverse associations were found in male and female
strata, though neither was statistically significant. One
study identified significant protective effects for emo-
tional support in persons whose baseline cognition was
low and declining over time, and non-significant protec-
tive effects in those with high and declining cognition,
compared to individuals with high and stable cognition
[17, 38, 69, 72, 76, 79, 89, 96, 98].

Eight cohort studies explored instrumental social sup-
port and global cognitive function. Six studies reported
positive associations, one of which was statistically signif-
icant. Three found non-significant negative associations.
One study assessed the combined effects of emotional

and instrumental social support, stratified by the source
of support (co-residing family, non-residing family and
relatives, neighbours and friends), and reported signifi-
cant positive associations in the neighbours and friends
stratum; the associations in the other two strata were
inverse and non-significant [17, 69, 74, 76, 79, 89, 96,
100].

Studies reporting outcomes by cognitive domain
Twenty-seven studies examined the effects of functional
social support on one or more specific cognitive domains
(Table 5). Most studies assessed multiple domains, with
17 studies examining memory, 13 executive function, 3
attention and processing speed, 4 language ability, and 3
mild cognitive impairment (MCI).

Memory Cross-Sectional Studies. Ten cross-sectional
studies explored the association between functional
social support and memory. One found a positive, non-
significant association for satisfaction with available sup-
port. Two of five studies reported positive and statisti-
cally significant associations between perceived social
support and memory. Two reported positive associations
between perceived support and verbal memory, with the
only statistically significant association involving memory
measured longitudinally. They also found negative and
non-significant associations between perceived support
and working memory at both time periods, and a positive
and significant association between perceived support
and visual memory measured longitudinally. One found
a significant association between lower perceived social
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Table 5 Studies Reporting other cognitive outcomes
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Author (year)

Dimension of FSS

Coefficient (Cl or P-value)

Interpretation

Study Design: Cross-Sectional, Outcome: Executive Function

Gow et al, 2013 [34]

Bourne et al., 2007) [28]

Frith & Loprinzi, 2017 [31]

La Fleur & Salthouse, 2017 [44]
Zahodne et al,, 2014 [59]

Bourne et al.,, 2007 [28]

La Fleur & Salthouse, 2017 [44]
Zahodne et al,, 2014 [59]

Geetal, 2017 [32]

Hamalainen et al,, 2019 [35]

Krueger et al.,, 2009 [43]

Satisfaction with FSS

Emotional

Emotional

Emotional
Emotional

Instrumental

Instrumental
Instrumental

Emotional + Instrumental

Perceived / Subjective

Perceived / Subjective

Study Design: Cohort, Outcome: Executive Function

Dickinson et al., 2011 [74]

Liao & Scholes, 2017 [84]

Liao et al, 2018 [83]

Hudetz et al,, 2010 [26]

Zahodne et al,, 2021 [102]

Zahodne et al,, 2021[102]

Instrumental
Positive social support
Confiding support

Perceived / Subjective

Emotional

Instrumental

Study Design: Cross-Sectional, Outcome: Memory

Gow et al, 2013 [34]

Geetal, 2017 [32]

Hamalainen et al., 2019 [35]

Krueger et al,, 2009 [43]

Satisfaction with FSS

Emotional + Instrumental

Perceived / Subjective

Perceived / Subjective

positive direction of association; p=0.075

-0.14 (p<0.05)

Any support: B=6.4 (2.9, 10)

0.10 (p<0.001)

0.17 (0.06)

0.09 (0.06)

-0.13 (p<0.05)

0.02 (p>0.01)
DCCS:-0.04 (0.05)
Flanker: 0.00 (0.05)
RA2=1.44 (p<0.001)
B=0.002 (p=0.001)
0.089 (p=0.036)°
0.284 (p=0.0064)
0.578 (p=0.0333)
0.017 (0.009, 0.026)

Y=-0.05(-=0.17,0.07)

z-score=-0.01,p=0.33

0.11 (not significant)

-0.03 (not significant)

positive direction of association
(p=0.275)

Working: R*=0.18 (p < 0.05)
Episodic: R?=0.11 (p < 0.001)

B=0.002 (p<0.001)

Episodic: 0.023 (p=0.444)
Semantic: 0.055 (p=0.056)
Working: 1.07 (p=0.003)

Satisfaction with social support is positively
but not significantly associated with execu-
tive function

Emotional support significantly negatively
associated with executive function

Emotional functional social support signifi-
cantly positively associated with executive
function (of individual support types, only
spousal support significantly associated
with cognition)

Emotional support significantly positively
associated with executive function

Emotional support positively associated
with executive function

Satisfaction with instrumental support
negatively associated with executive func-
tion

Small positive association between instru-
mental support and executive function

Instrumental support not associated with
executive function

Emotional and instrumental support signifi-
cantly positively associated with executive
function

Small positive association between per-
ceived support and executive function

Perceived support significantly positively
associated with executive function

Instrumental support significantly positively
associated with executive function

Positive social support significantly posi-
tively associated with executive function

No association between confiding support
and executive function

Perceived social support does not signifi-
cantly predict post-operative executive
functioning

Emotional social support positively associ-
ated with executive function

Instrumental social support negatively asso-
ciated with executive function

Satisfaction with social support is positively
but not significantly associated with
memory

Emotional and instrumental support
significantly positively associated with both
episodic and working memory

Small positive and significant association
between perceived support and memory

Small positive association between per-
ceived support and episodic and semantic
memory. Much larger and statistically
significant positive association between
perceived support and working memory
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Table 5 (continued)

Author (year) Dimension of FSS Coefficient (Cl or P-value) Interpretation
Okely et al, 2021 [90] Perceived / Subjective -0.169 (p<0.05) Lower perceived social support signifi-
cantly associated with increased memory
problems
Zuelsdorff et al., 2013 [64] Perceived / Subjective Immediate: 0.006 (not significant) Small positive association between

Zuelsdorff et al,, 2019 [65] Perceived / Subjective

Kim et al,, 2019 [41] Emotional

La Fleur & Salthouse, 2017 [44] Emotional

Oremus et al.,, 2020 [7] Emotional

Zahodne et al,, 2014 [59] Emotional

La Fleur & Salthouse, 2017 [44] Instrumental

Sims et al., 2014 [55] Instrumental
Zahodne et al,, 2014 [59] Instrumental
Oremus et al.,, 2020 [7] Positive

Oremus et al,, 2020 [7] Affectionate

Study Design: Cohort, Outcome: Memory
Hudetz et al,, 2010 [26]

Zahodne et al,, 2018 [60]

Hughes et al., 2008 [79] Emotional
Zahodne et al,, 2021 [102] Emotional
Hughes et al., 2008 [79] Instrumental
Zahodne et al,, 2021 [102] Instrumental

Hughes et al., 2008 [79]

Liao & Scholes, 2017 [84]

Perceived / Subjective

Perceived / Subjective

Satisfaction with FSS

Positive social support

Verbal:0.037 (not significant)
Working: -0.024 (not significant)

Immediate: 0.07 (p=0.01)
Verbal: 0.04 (not significant)
Working: 0.04 (not significant)
Visual: 0.09 (p<0.001)

1.696 (p=0.003)

0.11 (p<0.001)

Immediate: B=0.06 (0.03, 0.09)
Delayed: B=0.05 (0.02, 0.08)

Working: 0.09
Episodic: 0.09
-0.01 (p>0.01)

-0.17 (p<0.05)

Working: 0.01
Episodic: -0.01

Immediate: B=0.05 (0.02, 0.07)
Delayed: B=0.04 (0.01,0.07)

Immediate: B=0.05 (0.02, 0.08)
Delayed: B=0.05 (0.02, 0.07)

z-score=-0.02, p=0.40

Working: RA2=0.18 (p <0.05)
Episodic: RA2=0.11 (p<0.001)

-0.02 (p=083)

Working: 0.04 (not significant)
Episodic: -0.11 (not significant)

001 (p=0.93)

Working: -0.03 (not significant)
Episodic: 0.00 (not significant)

0.18 (p=0.06)

0.018(0.003, 0.033)

perceived support and immediate and
verbal memory. Small negative association
between perceived support and working
memory

Perceived support significantly positively
associated with immediate and visual
memory. Perceived support positively asso-
ciated with verbal and working memory

Higher emotional support significantly
associated with better verbal memory

Emotional support significantly positively
associated with memory

Emotional support significantly positively
associated with both immediate and
delayed memory

Emotional support positively associated
with both working and episodic memory

No association or small negative associa-
tion between instrumental support and
memory

Significant negative association between
instrumental support and nonverbal recall

Small positive association between instru-
mental support and both working memory.
Small negative association between instru-
mental suport and episodic memory

Positive support significantly positively
associated with both immediate and
delayed recall

Affectionate support significantly positively
associated with both immediate and
delayed recall

Perceived social support does not sig-
nificantly predict post-operative verbal
memory

Significant positive association between
perceived social support and both working
and episodic memory

Small negative association between emo-
tional support and memory

Small positive association between
emotional support and working memory.
Negative association between emotional
support and episodic memory

Small positive association between instru-
mental support and memory

Small negative association between instru-
mental support and working memory. No
association between instrumental support
and episodic memory

Satisfaction with social support positively
associated with memory

Positive social support significantly posi-
tively associated with memory
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Table 5 (continued)

Page 26 of 31

Author (year) Dimension of FSS

Coefficient (Cl or P-value)

Interpretation

Study Design: Cross-Sectional, Outcome: Language

La Fleur & Salthouse, 2017 [44] Emotional

La Fleur & Salthouse, 2017 [44] Instrumental

Study Design: Cohort, Outcome: Language

Hudetz et al,, 2010 [26] Perceived / Subjective

Zahodne et al,, 2018 [60] Perceived / subjective

Zahodne et al,, 2021 [102] Emotional

Zahodne et al,, 2021 [102] Instrumental

Study Design: Cross-Sectional, Outcome: MCI

Kotwal et al.,, 2016 [42] Perceived / Subjective

Poey et al, 2017 [52] Perceived / Subjective
Zhaoyang et al, 2021 [62] General social support

Study Design: Cohort, Outcome: MCI
Wilson et al, 2015 [99]

Study Design: Cross-Sectional, Outcome: Attention / Processing Speed
0.084 (p<0.05)

Zuelsdorff et al,, 2013 [64] Perceived / Subjective

Zuelsdorff et al., 2019 [65] Perceived / Subjective

reported)
Study Design: Cohort, Outcome: Attention / Processing Speed
Hughes et al., 2008 [79] Emotional 0.07 (p=0.95)
Hughes et al, 2008 [79] Instrumental -0.004 (p=0.99)

Hughes et al, 2008 [79] Satisfaction with FSS

0.13 (p<0.001)

001 (p>0.01)

z-score=0.01 (p=0.69)

Initial cognitive level: 0.022 (-0.010, 0.054)
Annual rate of cognitive change: 0.029
(-0.035,0.092)

-0.05 (not significant)

-0.07 (not significant)

0.02(-0.33,0.37)

RRR=0.962 (p=0.259) (reference group
no social support available)

-0.13 (-0.34,0.07)

Negative social interaction HR=1.09 (0.81, 1.495)°

0.05 (not significant - specific p value not

124 (p=0.30)

Emotional support significantly positively
associated with language ability

No association or small positive associa-
tion between instrumental support and
language ability

Perceived social support does not signifi-
cantly predict verbal memory

Reported childhood social support posi-
tively but not significantly associated with
initial verbal fluency and rate of decline in
verbal fluency

Negative association between emotional
support and language ability

Negative association between instrumental
support and language ability

Perceived social support positively associ-
ated with better outcome on MoCA-SA

Social support has a slightly protective
effect on the onset of MCI

Negative association between general
social support and MCI

Negative social interaction positively associ-
ated with MCl

Perceived social support significantly posi-
tively associated with processing speed

Perceived social support positively associ-
ated with processing speed

Small positive association between emo-
tional support and attention / processing
speed

Instrumental support not associated with
attention / processing speed

Satisfaction with social support positively
associated with attention / processing
speed

Cl Confidence Interval, FSS Functional Social Support, HR Hazard Ratio, MCI Minor Neurocognitive Disorder, MoCA-SA Montreal Cognitive Assessment Survey

Adaptation, RR Relative Risk
2 Effects merged using Borenstein (Borenstein et al., 2009)

support and greater problems with memory or forgetful-
ness [34, 35, 43, 64, 65, 90].

Four studies examining emotional social support and
memory reported positive associations, with results
in three achieving statistical significance. One found
the association between emotional support and verbal
memory to be mediated by hippocampal volume, one

reported similar strengths of association for immediate
and delayed recall memory, and one found positive asso-
ciations of the same magnitude for working and episodic
memory [7, 41, 44, 59].

Three studies assessed the effects of instrumental social
support on memory: one reported a statistically signifi-
cant negative association with general memory [55]; one
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found a small and non-significant negative association
with overall memory [44]; and one identified a small pos-
itive and non-significant association with working mem-
ory and a small negative and non-significant association
with episodic memory [59]. Finally, Oremus et al. found
positive social interactions and affectionate support to be
independently and positively associated with immediate
and delayed recall memory (statistically significant for
affectionate support) [7].

Cohort Studies. Two studies of perceived support and
memory found either no association [26] or statistically
significant and positive associations with both working
and episodic memory [60]. Liao and Scholes found a pos-
itive and statistically significant association between pos-
itive social support and global memory [84]. Hughes et al.
found a negative association in the case of emotional sup-
port, and positive associations for instrumental support
and satisfaction with social support [79]. Zahodne et al.
found positive and negative associations, respectively,
between emotional and instrumental support, and work-
ing memory; they also observed negative associations
between emotional support and episodic memory, and
no association between instrumental support and epi-
sodic memory [102].

Executive function Cross-Sectional Studies. Gow et al.
reported a positive and non-statistically significant asso-
ciation between participant satisfaction with functional
social support and executive function, although they did
not provide any numerical findings [34]. Hamalainen
et al. and Krueger et al. reported positive and statistically
significant associations between perceived social support
and executive function [35, 43].

Three of four cross-sectional studies found positive asso-
ciations between emotional social support and executive
function, two of which were statistically significant. One
study stratified by individual sources of emotional sup-
port and only spousal support remained statistically sig-
nificantly associated with executive function. One study
observed a statistically significant negative association
[28, 31, 44, 59].

Three cross-sectional studies assessed the independent
effect of instrumental social support on executive func-
tion: La Fleur and Salthouse found a small yet non-sig-
nificant positive association, Zahodne et al. observed no
association, and Bourne et al. reported a statistically sig-
nificant negative association [28, 44, 59]. Ge et al. evalu-
ated combined emotional and instrumental support on
executive function and reported a statistically significant
positive association [32].
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Cohort Studies. Five cohort studies evaluated the effect of
functional social support on executive function. Dickin-
son et al. and Liao & Scholes found positive and statis-
tically significant associations for instrumental and posi-
tive support [74, 84]. Zahodne et al. showed a positive,
but non-significant, association for emotional support
and a negative, non-significant association for instru-
mental support [102]. Liao found no association for con-
fiding support, and Hudetz et al. showed no significant
association between perceived social support and post-
operative executive function [26, 83].

Other cognitive domains (Table 5). La Fleur and Salt-
house’s cross-sectional study found a positive association
between instrumental support and language ability, and a
stronger and statistically significant association between
emotional support and language ability [44]. Three
cohort studies reported mixed results of no [26], positive
[60], or negative associations (the latter being non-statis-
tically significant) with language ability [102].

Two cross-sectional studies and one cohort study meas-
ured attention or processing speed. The cross-sectional
studies reported positive associations for perceived social
support [64, 65], with the former reporting a statistically
significant result. The cohort study found no association
for instrumental support, a positive association for emo-
tional support, and a larger positive association with sat-
isfaction with social support [79].

Three cross-sectional studies found slight protective
effects between perceived/overall support and conver-
sion to MCI [42, 52, 62]. One cohort study observed that
negative social interaction was a risk for MCI [99].

Discussion

Overall, functional social support was positively associ-
ated with cognitive function in middle- and older-aged
adults (Fig. 3). However, the results were not uniform
across the 85 included studies.

Overall functional social support

Individual perceptions of functional social support did
not appear to be associated with a diagnosis of AD or
all-cause dementia. Conversely, perceived support was
most often positively associated with improved cogni-
tive function, although these associations did not always
reach statistical significance. Negative associations, or a
lack of association, were sometimes observed in the con-
text of male participants or family members as the only
sources of perceived social support [45, 70]. The negative
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association observed for male participants could suggest
that males and females experience social support differ-
ently and emphasizes distinct aspects of the quality of
social relationships. Social support from family mem-
bers may be inversely associated with cognition because
tumultuous intra-family relations could lead to psychoso-
cial stress.

Emotional social support

Most studies involving a clinical diagnosis of AD or all-
cause dementia reported non-significant negative asso-
ciations between emotional social support and these
outcomes. Most of these studies also found significant
and positive associations with both global and domain-
specific cognitive function. However, negative asso-
ciations or absence of any association were sometimes
observed when considering emotional support provided
by family members [79, 89]. Individuals in need of strong
emotional support from their co-residing family mem-
bers might concomitantly be experiencing some form of
family-based physical or psychological stressors that neg-
atively affect cognition.

Instrumental social support

In contrast to the findings with perceived or emotional
support, an equal number of studies observed positive and
negative associations between instrumental support and
AD or all-cause dementia. Most studies reported non-sig-
nificant positive associations between instrumental sup-
port and domain-specific cognitive outcomes, although
several studies in this group found an inverse association.
For global cognitive function, an approximately equal
number of studies reported positive and negative asso-
ciations. The number of studies with negative associations
was larger in the case of instrumental support compared
to perceived and emotional support. Perhaps these find-
ings merely reflect the increased need for functional sup-
port in day-to-day life among people with dementia, which
can be partially provided by instrumental social support.

Emotional-instrumental social support, satisfaction

with social support

Most studies that assessed the combined effects of
emotional and instrumental support reported positive
associations with global and domain-specific cognitive
function. All studies that assessed participant satisfaction
with functional social support found protective effects
against both AD and global dementia. All articles that
measured domain-specific cognitive outcomes found sat-
isfaction with social support to be non-significantly posi-
tively associated with cognition. Reported satisfaction
with social support was also positively associated with
global cognition in most cases.
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Positive, affectionate, confiding social support

Five studies examined positive, affectionate or confid-
ing types of support [7, 51, 81, 83, 84]. Receiving posi-
tive social support was associated with a decreased risk
of dementia, as well as improved global cognition and
memory. Similarly, affectionate social support was asso-
ciated with decreased risk of dementia and improved
memory. One study explored the effects of confiding sup-
port on executive function and reported no association
between the two variables.

Domain-specific cognitive outcomes

Memory was the most frequently assessed, domain-spe-
cific cognitive outcome. In most cases, functional social
support was positively associated with memory. The
same results were found with executive function. Turn-
ing to the domains of language and attention/processing
speed, all studies reported either no association or a posi-
tive association. Some studies used a clinical diagnosis
of MCI as the cognitive outcome and found functional
social support acted as a protective factor, whereas nega-
tive social interaction served as a risk factor.

Strengths and limitations

A self-assessment with AMSTAR2 (Additional file 3)
showed the quality of our systematic review was strong
[103]. Our comprehensive search strategy captured many
articles across a spectrum of functional social support
exposures and cognitive outcomes. The nature of the
exposure prevented us from looking at randomized con-
trolled trials. One of the included articles was at high risk
of bias and the narrative synthesis was facilitated by the
similarity of covariate sets in the included articles.

Our review is unique from Kelly et al. [15] and Costa-
Cordella et al. [19] because it focused exclusively on
functional social support. Further, our review contained
the most up-to-date synthesis of the literature on the
topic. The adverse impact of the COVID-19 pandemic on
social engagement, especially among older adults, pro-
vides a renewed impetus to understand how functional
social support affects the cognitive health and well-being
of aging populations.

Conclusions

The findings of this review show that functional social
support may act as a protective factor against dementia
and cognitive decline. This association appears to be
stronger in the case of overall and emotional support,
relative to instrumental support. Policy makers may
wish to allocate public funds for community-based
programs centered on fostering quality social relation-
ships high in emotional support among middle-aged
and older adults.
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