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Abstract

Background Functional social support (FSS) has been shown to be positively associated with better cognitive
function, especially memory, in cross-sectional and longitudinal studies. To better understand this complex
association, researchers should consider the impact of additional factors that affect both FSS and memory. Therefore,
we conducted a systematic review to examine whether one such factor, marital status or related variables (e.g., FSS
from spouses compared to FSS from relatives or friends), affects (e.g., confounds or modifies) the association between
FSS and memory in middle-aged and older adults.

Methods We searched PubMed, PsycINFO, and Scopus from database inception to June 2022. Eligible articles
examined the association between FSS and memory, and included marital status or related variables in the analysis.
Data were synthesized narratively and reported in accordance with the Synthesis without meta-analysis (SWiM)
guidelines; risk of bias was assessed using the Newcastle-Ottawa Scale (NOS).

Results Four articles were included in the narrative synthesis. All four articles had a low risk of bias. Overall findings
suggested some positive associations between FSS from a spouse/partner and memory; however, effect sizes were
small and similar to other sources of support, including children, relatives, and friends.

Conclusions Our review is the first attempt to synthesize the literature on this topic. Despite theoretical support for
examining the impact of marital status or related variables on the association between FSS and memory, published
studies explored this issue secondarily to other research questions.
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Background

Memory, one of the six domains of cognitive function,
is the capacity to encode, store, and retrieve informa-
tion [1]. Changes in the memory domain are commonly
linked to the aging process, with approximately 40 to 47%
of older adults experiencing memory impairment over
the age of 65 years [2]. Age-related declines in memory
present daily challenges for older adults, including dif-
ficulty remembering dates, appointments, and loca-
tions. Declines in memory are also strong markers for
the incidence of minor and major neurocognitive disor-
der. Therefore, investigating potentially modifiable risk
or protective factors for memory is crucial to help offset
future health challenges and promote healthy aging in
middle-aged and older adults [3]. One such modifiable
risk factor is social support.

Social support broadly refers to the availability of a
myriad of social resources that individuals can use to
help with decision making, problem solving, and main-
taining positive experiences in life [4]. Functional social
support (FSS) is one’s perception of whether members of
their social network will be available to provide practical
help and emotional support when needed, and the sat-
isfaction derived from such help and support [5]. Many
researchers believe a focus on FSS is necessary because
it relates to the actual amount of help that one believes
will be available to meet their needs. Structural support,
on the other hand, is an objective count of social relations
and activities; higher levels of structural support do not
necessarily translate into more help with unmet physical
or emotional needs in aging populations.

ESS has been shown to be associated with higher lev-
els of cognitive function, specifically memory, in many
cross-sectional and longitudinal studies [6—10]. However,
a paucity of literature has examined how this association
may differ according to one’s marital status.

Marital status has been associated with differences
in memory performance. Specifically, married people
report better performances in memory compared to both
single and widowed individuals [11-13]. This phenom-
enon may be explained by a concept known as the “use-
it-or-lose-it’ theory [14], which suggests that cognitive
stimulation from a partner strengthens mental processes
like memory, allowing for more efficient use of neural
networks and slowing down age-related declines in mem-
ory. Additionally, single and widowed people often have
reduced access to individuals who can help with unmet
needs (FSS), especially in older age. For widowed indi-
viduals, the death of a spouse often signifies a major loss
of emotional support (a component of FSS), especially in
older adults who may require such support the most. The
loss of a loved one can produce major stress and depres-
sive symptomology, both of which have been linked to
poor memory performance. Overall, married people
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or persons in common-law relationships may derive
greater benefits from positive associations between FSS
and memory, compared to those whose marital status is
something other than married or living in common law
relationships [12].

Earlier systematic reviews have examined the separate
effects of FSS on cognitive functioning or marital sta-
tus on cognitive functioning [3, 15-18]; however, these
reviews did not examine all three variables together.
Additionally, none of these reviews were undertaken
to address whether marital status or a related variable
(e.g., FSS from spouses compared to FSS from relatives
or friends — deemed “marital-related variables”) affected
(e.g., confounded or modified) the association between
FSS and memory in middle-aged or older adults.

We conducted a systematic review to examine whether
marital status or marital-related variables affect the
association between FSS and memory in middle-aged
and older adults. We focused on the memory domain of
cognitive function because it is central to healthy aging
[19]. Further, memory is associated with everyday physi-
cal, behavioural, and social functioning; poor memory is
a marker for abnormal aging and major neurocognitive
disorders (e.g., Alzheimer’s disease) [20].

Methods

This review was reported in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines [21]. Our protocol was
registered in the International Prospective Register of
Systematic Reviews (PROSPERO) (registration number:
CRD42022352592).

Eligibility criteria
Articles that met the following eligibility criteria were
included in the review:

Types of studies Cohort, case-control, and cross-sectional
studies of any language, publication date, and setting,
published in scholarly or academic journals. Randomized
controlled trials were not considered for inclusion since
the nature of the exposure variable (FSS) prohibits ran-
domizing interventions.

Types of participants Adults aged 45 years or over,
recruited from any setting (e.g., hospital, community-
dwelling, long-term care facility).

Types of exposure The main exposure variable had to be
ESS, as defined in the Background section above. Specifi-
cally, reviewers included articles that examined the qual-
ity of social relationships, such as the ability to provide
emotional or informational support and companionship
when needed. Included articles needed to examine FSS
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separately from other social engagement variables. There-
fore, studies that examined structural support, defined
as quantitative/objective aspects of social relationships,
such as the size of one’s social network or the frequency
of contact with social network members, were excluded.
Furthermore, studies that combined structural and func-
tional social support into one measure did not qualify for
the current systematic review. In the absence of a gold
standard measure of FSS, we accepted any means of mea-
suring the construct, including validated instruments or
single questions asking about levels of support on a Likert
scale.

Types of outcomes Memory was the main outcome vari-
able. Articles could investigate any form of memory, e.g.,
episodic memory, semantic memory, implicit memory,
or working memory, provided the memory outcome
was reported separately from other cognitive outcomes.
Memory had to be measured using a validated scale
designed specifically to measure memory. Studies com-
bining memory and other cognitive domains into a global
cognitive function index, and only reporting this index,
were excluded from the review.

Included articles must have examined the impact of
marital status or a marital-related variable on the asso-
ciation between FSS and memory. Examples of ‘impact’
included testing a variable as a covariate, confounder, or
effect modifier in regression models examining the rela-
tion between FSS and memory. We also included articles
that compared associations between FSS from differ-
ent sources, such as spouses and children, and memory.
We included marital-related variables in addition to
‘marital status’ to reflect the fact that multiple measures
of one’s marital situation are used in the literature. We
could potentially have omitted relevant articles had we
restricted our operationalization of marital status to one
measure (‘marital status’ alone).

Search strategy

We searched PubMed, PsycINFO (accessed through APA
PsycNET), and Scopus from the inception of each data-
base to June 29th, 2022. A search strategy in PubMed was
created with the help of a medical librarian using Medi-
cal Subject Headings from the National Library of Medi-
cine. The first author modified the PubMed search syntax
to meet the parameters of the other two databases. No
restrictions were applied to any of the searches. Search
strategies for each database are shown in Additional File
1: Appendix A. The reference lists of included articles
were also hand-searched to find potentially relevant arti-
cles that were not captured by the search strategy.
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Study selection

All retrieved articles were transferred into Covidence
[22] for duplicate identification/removal and screen-
ing. The first level of screening was title and abstract.
Articles that passed this initial level of screening under-
went full-text screening. Two independent reviewers
screened each article at both levels using the following
four questions, which were based on the eligibility cri-
teria described above: (1) Does this article examine the
association between FSS and memory specifically?; (2)
Does this article examine a study population of middle-
aged and/or older adults (45 years or over)?; (3) Does this
article describe a primary or secondary analysis of data
and, if so, does the study include a comparison group?;
and (4) Does this article examine the role of a marital-
related variable in the association between FSS and
memory? During title and abstract screening, if reviewers
answered “yes” to all four questions or they had inade-
quate information to assess one or more of the four ques-
tions, but they did not answer “no” to any question, then
the article was promoted to full-text screening. At the
full-text screening level, all four questions required “yes”
responses to be included in the review. Disagreements
between reviewers were settled by consensus.

Data extraction process

A data extraction form was created with the follow-
ing headings: authors, year of publication, nationality of
sample population, study design, sample size, percentage
of female participants in the sample, exposure variables
measured (FSS, marital status), outcome variables mea-
sured (memory), covariates, means of employing mar-
ital-related variables in the analyses, and a summary of
relevant findings. Two reviewers independently extracted
data from each article using the same data extraction
form and compared their responses to create a compre-
hensive spreadsheet with information from all included
studies. Discrepancies were settled by consensus.

Data synthesis

The results of the included articles were narratively
synthesized and reported in accordance with the Syn-
thesis without meta-analysis (SWiM) guidelines [23]
(Additional File 1: Appendix B). SWiM is designed to
encourage transparency in the reporting of system-
atic reviews that employ narrative synthesis and do not
contain meta-analysis [23]. In this systematic review, a
meta-analysis could not be performed due to the sub-
stantial heterogeneity in the methodologies observed in
the included articles, especially regarding the use of mar-
ital-related variables in analyses, differences in the mea-
sures of memory that were employed in these articles,
and differences in statistical approaches used to analyze
the data. All commentary regarding heterogeneity was
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based on informal comparisons of between-article differ-
ences in areas such as definitions/measures of exposure,
measures of marital status or marital-related variables,
measures of outcome, and covariates used in regression
models.

When possible, we summarized quantitative article
results using the regression coefficient ( B ). In the event
authors of included articles did not report B, we sum-
marized results with the outcome measures used in the
articles (e.g., correlation coefficients). For synthesis pur-
poses, we discussed cross-sectional and longitudinal
results separately.

Risk of bias assessment

To evaluate risk of bias in the included articles, we used
the Newcastle-Ottawa Scale (NOS), which involved
assessing articles in three domains and awarding points
to reflect the degree to which each domain was free of
bias [24]. A maximum of 9 points was awarded to each
study. All included articles were categorized as high risk
of bias (3 or fewer points), moderate risk (4—6 points), or
low risk (7-9 points). Two reviewers independently eval-
uated risk of bias for each article and resolved disagree-
ments by consensus.

Results

The literature search produced 465 records. Following
duplicate removal (n=152), 313 articles were screened at
the title and abstract level, and 19 progressed to full-text
screening (Fig. 1). Full-text screening led to the exclusion
of 15 articles primarily because they measured structural
rather than functional aspects of social support. This
left four articles for inclusion in the narrative synthesis
[25-28]. A list of all excluded articles and their reason for
exclusion are available from the authors upon request.

All four articles employed a mix of cross-sectional
and longitudinal secondary analyses from three large
panel studies, namely the Health and Retirement Study
(HRS) from the United States [29], the English Longitu-
dinal Study of Ageing from England (ELSA) [30], and the
PATH Through Life Study from Australia [31]. Sample
sizes ranged from 1618 [28] to 10 390 [27]. A summary
of findings from the included articles can be found in
Table 1.

Three articles had a predominantly female sample.
Windsor et al’s sample [28] was approximately evenly
split between male and female participants. The average
age of participants in these studies ranged from 62.5 [28]
to 68.6 years [27]. The most common covariates adjusted
for in the included articles were age, sex, education, phys-
ical functioning, and depressive symptoms. Scholes and
Liao [25] adjusted for the largest number of covariates
(n=9) and Windsor et al. [28] adjusted for the least num-
ber of covariates (n=5).
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FSS was measured in a similar fashion across three of
the included articles. Liao and Scholes [26], Scholes and
Liao [25], and Zahodne et al. [27] measured FSS with
three items asking participants to indicate the extent
to which members of their social networks understood
their feelings, could be relied upon to help in times of
need, and would be available to serve as good listeners
[32]. Windsor et al. [28] measured FSS as ‘positive social
exchanges, with five items asking about participants’
emotional closeness and dependability on their spouses.

In the panel studies used by Liao and Scholes [26],
Scholes and Liao [25], and Zahodne et al. [27], partici-
pants provided four different sets of answers to the three
ESS items, one set for each of the following sources of
social support: spouses, children, family, and friends.
Zahodne et al. [27] excluded individuals from analyses if
these individuals did not report the presence of spouses,
children, extended family, or friends in their social sup-
port networks. In contrast, Liao and Scholes [26] and
Scholes and Liao [25] included such individuals in their
analyses but assigned them scores of zero on the relevant
measures of social support.

Each included article measured memory differently,
both in terms of the type of memory as well as the instru-
ment used to collect data. Liao and Scholes [26] mea-
sured memory using time orientation, immediate and
delayed recall, and prospective memory tasks. Scholes
and Liao [25] measured verbal memory using immedi-
ate and delayed recall. Windsor et al. [28] used episodic
and working memory as their outcomes of interest and
assessed episodic memory using an immediate recall
task from the California Verbal Learning Test [33]; they
assessed working memory with the digits backward sub-
test of the Wechsler Memory Scale [34]. Zahodne et al.
[27] measured episodic memory with the Consortium to
Establish a Registry for Alzheimer’s Disease (CERAD) list
learning task [35].

Cross-sectional ndings

All four included articles examined the role of source
of support as a modifying variable in the association
between FSS and memory at baseline. More specifically,
authors compared responses on the FSS scale described
above for spouses as the source of support to responses
for children, family members, and friends as the sources
of support.

Windsor et al. [28] reported positive correlations
between spousal support and both episodic (r=0.18) and
working memory (r=0.04). Similarly, positive correla-
tions were also found for support from friends (episodic
memory: r=0.10; working memory: r=0.06) and family
(episodic memory: r=0.03; working memory: r=0.07).
However, only the correlation between support from
friends and episodic memory was statistically significant.
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Citations identified
n =465

A 4

Non-duplicate
citations screened for
title/abstract relevance
n=313

Duplicates removed
n=152

A4

Articles retrieved and
screened for full-text

A 4

Articles excluded after
title/abstract screening
n =294

eligibility
n=19

Articles excluded after full-text

screening
* Wrong exposure - structural vs.
functional support (n = 7)

» Impact of marital status on the
association between FSS and

I memory cannot be measured (n = 6)

Articles included in
the current review
n=4

* Wrong outcome (n = 2)

Fig.1 Study flow

Scholes and Liao [25] reported positive associations
between spousal support and verbal memory in men
(3= 0.065; 95% CI = -0.029, 0.160), but negative asso-
ciations in women (3= -0.043; 95% CI = -0.128, 0.041).
Positive associations were also found for support from
children (men: 3= 0.078; 95% CI=-0.013, 0.169; women:
3= 0.052; 95% CI = -0.028, 0.133), and friends (men: 3
= 0.173; 95% CI=0.048, 0.299; women: 3= 0.291; 95%
CI=0.168, 0.414); only the model including support from
friends was statistically significant. Conversely, negative
associations were found between support from family
and verbal memory (men: 3= -0.096; 95% CI = -0.209,
0.017; women: (3= -0.025; 95% CI = -0.124, 0.075).

Zahodne et al. [27] found spousal support to be posi-
tively associated with episodic memory (3= 0.02; 95%
CI=0.00, 0.05) when compared to support from children
(3= 0.00; 95% CI = -0.02, 0.03), family (3= -0.03; 95%
CI = -0.05, -0.01), and friends (3= 0.00; 95% CI = -0.02,
0.02). However, only the model including support from
family was statistically significant.

Liao and Scholes [26] reported that for women, higher
between-person social support from a spouse/partner
was significantly associated with lower baseline memory
(3= -0.063; 95% CI = -0.094, -0.031). Similar negative
associations were also found for support from children in
women ( B =-0.006; 95% CI = -0.040, 0.027), and support
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Author, Study Sam-  Exposure(s) measured Outcome(s) Covariates Use of Summary of ndings
Year Design, ple measured marital
Country Funding Size; status
%female
Liao & Longitu- 10241 Positive social support: measured  Memory: Age, sex, Modifier  For men, higher between-
Scholes, dinal 533%  with three items asking about ~ measured with socioeconomic persons positive social
2017 Funding: how much members of one’s time orientation,  status (educa- support from a spouse/
England Public social network understand the  verbal learning tion and wealth), partner was associated
way they feel, can be relied on,  (immediate and health factors, with slower memory
and can open up to them. delayed recall), mobility limita- decline. For women,
and prospective  tions, depressive higher between-persons
memory tasks. symptoms positive social support
from a spouse/partner
was associated with lower
baseline memory.
Scholes &  Longitu- 10109  Social support: measured with  Verbal memory: Age, wealth, edu-  Modifier  No significant asso-
Liao, 2022  dinal 53% three items asking how much ~ measured using cation, smoking ciations were found
England Funding: members of one’s social net- immediate and and alcohol con- between spousal support
Public work understand the way they  delayed word sumption, physi- and baseline memory or
feel, can be relied on, and can recall tasks. cal activity, social its rate of change.
open up to them — completed participation,
separately for spouse/partner, physical function-
children, other family, and ing, depressive
friends. symptoms
Windsoret  Longitu- 1618 Positive social exchanges: mea-  Episodic memory:  Age, sex, educa-  Modifier ~ No significant asso-
al, 2014 dinal 493%  sured with five items asking measured using tion, physical ciations were found
Australia Funding: about emotional closeness and  the California functioning, between positive spouse
Public & spouse dependability. Verbal Learning depressive exchanges and episodic
Private Test. symptoms or working memory.
Working memory:
measured using
the digits back-
ward subtest of
the WMS.
Zahodne et  Longitu- 10390  Marital status: dichotomous Episodic memory.  Age, gender, race/ Exposure  Being partnered and
al, 2019 dinal 59.68% (married/partnered vs. not measured with ethnicity, educa-  Modifier  having less social support
USA Funding: married/partnered). a variant of tion, baseline were each independently
Public Social support: measured with ~ the CERAD list assessment wave, associated with higher

three items asking how much
members of one’s social net-
work understand the way they
feel, can be relied on, and can
open up to them — completed
separately for spouse, children,
family, and friends.

learning task that
assesses immedi-
ate and delayed
recall.

depression, physi-
cal health/chronic
health conditions,
and self- rated
health

initial memory. Having a
partner was also associ-
ated with slower memory
decline. Spousal support
was not significantly
associated with initial
memory or subsequent
memory change.

Note. CERAD=Consortium to Establish a Registry for Alzheimer’s Disease; USA=United States of America; WMS=Wechsler Memory Scale

from family members (men: BZ -0.050; 95% CI = -0.090,
-0.010; women: Bz -0.018; 95% CI = -0.054, 0.019); only
the model including support from family in men was sta-
tistically significant. Conversely, support from friends
(men: 3= 0.063; 95% CI = -0.094, -0.031; women: 3
= 0.119; 95% CI=0.073, 0.164), support from children
in men (Bz 0.033; 95% CIA= -0.002, 0.068), and sup-
port from spouses in men (3= 0.015; 95% CI = -0.020,
0.049) were positively associated with baseline memory,
with support from friends in women being statistically
significant.

Longitudinal ndings
All four articles extended the cross-sectional analyses to
include multiple time points for the purpose of exam-
ining changes in memory over time. Upon following
individuals on three occasions over an 8-year interval,
Windsor et al. [28] did not find any significant asso-
ciations between spousal support and changes in both
episodic and working memory. A similar pattern was
also reported for support from family and longitudinal
changes in both episodic and working memory.

Scholes and Liao [25] reported positive associations
between spousal support and change in verbal memory
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during a 16-year follow-up for both _men ( B = 0.016;
95% CI = -0.003, 0.035) and women (3 = 0.003; 95% CI
= -0.014, 0.020). Similarly, positive associations were also
found for support from chi/l\dren (men: 3 = 0.020; 95%
CI=0.002, 0.039; women: 5 = 0.000; 95% CI = -0.017,
0.018), family members (men: B = 0.006; 95% CI =
-0.015, 0.028; women: 3 =0.012; 95% CI=-0.009, 0.033),
and frienAds (men: 5 = 0.006; 95% CI = -0.020, 0.033;
women: /3 =0.003; 95% CI=-0.025, 0.030).

Conversely, Zahodne et al. [27] reported negative asso-
ciations between spousal support and change in episodic
memory during a 6-year follow-up (B =-0.02; 95% CI =
-0.10, 0.07), when compared to support from children ( B
= 0.00; 95% CI = -0.07, 0.07), and family members (3 =
0.03; 95% CI = -0.04, 0.09). Support from friends was also
negatively associated with longitudinal change in mem-
ory (3 =-0.06; 95% CI =-0.12, 0.00).

When stratifying by sex, Liao and Scholes [26] reported
that higher between-person social support from a
spouse/partner was significantly associated with slower
memory decline over an 8-year period for both men and
women (men: ﬁ = 0.006; 95% CI=0.000, 0.012; women:
B =0.009; 95% CI=0.004, 0.015). Similar positive asso-
ciations were also found between memory decline and
support from children (men: 3 = 0.004; 95% CI = -0.002,
0.009; women: 3 = 0.005; 95% CI = -0.001, 0.010), fam-
ily membsrs (men: ﬁ = 0.004; 95% CI = -0.003, 0.011;
women: 3 = 0.007; 95% CI=0.00, 0.013), and frie/r\lds
(men: 3 = 0.001; 95% CI = -0.007, 0.009; women: 3 =
0.006; 95% CI=-0.002, 0.014).

Risk of bias

A summary of the risk of bias assessments is described
in Additional File 1: Appendix C. Overall, all four articles
had a low risk of bias. Sources of bias were mainly con-
centrated in the outcome section of the NOS because
most studies either did not report the follow-up rate or
did not provide descriptions regarding participants lost
to follow-up. We noted that none of the included articles
provided sample size calculations.

Discussion

This narrative synthesis described the impact of marital-
related variables on the association between FSS and
memory. Across the included articles, the findings sug-
gested some positive associations between FSS from a
spouse/partner and memory, notably when the results
were stratified by sex. However, the effect sizes were small
and similar to other sources of support, including chil-
dren, relatives, and friends. The small effect sizes did not
allow us to ascertain whether spousal support was more
effective than these other sources of support. The matter
was complicated by the lack of statistical significance for
many results, likely due to underpowered analyses, which
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further inhibited our ability to draw conclusions about
the strength and direction of effects. Further, hetero-
geneity in exposure and outcome measurement, as well
as different sets of covariates employed in the analyses,
diminished the comparability of results across articles.
Nonetheless, the small effect sizes observed in our work
were consistent with the findings reported in some pri-
mary studies [9] and in previous systematic reviews of
social relationships and cognitive function [17].

Some of our review’s findings are consistent with a
growing body of literature showing that marital partners
may act as a protective buffer against cognitive decline
[11, 12, 36]. The ‘use it or lose it’ theory emphasizes that
engaging in social interactions with specific members
of one’s social network — especially in the frequent and
regularized fashion of spousal relationships — stimulates
areas of the brain related to cognitive processes such as
memory [14, 37]. These cognitive demands build up a
reserve capacity allowing married or partnered individu-
als to utilize neural networks more efficiently, thus reduc-
ing the effects of cognitive decline [37] relative to single,
widowed, divorced or separated individuals [36].

Previous systematic reviews have also shown that the
relationship between social support and cognitive factors
may vary depending on one’s personal characteristics
[15]. It is possible that, according to the use-it-or-lose-it
theory, marital status may alter the magnitude and direc-
tion of the relationship between FSS and memory. Future
research would benefit from longitudinal comparisons
of FSS and memory across different strata of marital sta-
tus to test this theory. Although many reported results
from the included studies were not statistically signifi-
cant, these null findings did not necessarily suggest the
absence of an association between social support from
a spouse/partner and memory, given the possibility of
underpowered analyses. Furthermore, when stratifying
their findings by sex, Liao and Scholes [26] found that
higher FSS from a spouse/partner was associated with
lower baseline memory specifically in women. This sug-
gests sex is an important variable in this relationship,
as previous research has shown that women exchange
social support with a wider range of social partners and
are more sensitive to appraisals of partnership quality
than men [38, 39]. Therefore, the wider social networks
to which women belong may make marital status appear
stronger for women, compared to men. These findings
further emphasize the importance of context when exam-
ining the association between social variables and cogni-
tive function, and suggest that any understanding of this
relationship should include sex as a variable of interest.

Furthermore, most of the articles included in the cur-
rent review dichotomized marital status into married/
partnered versus unmarried/unpartnered individuals.
In these instances, the unmarried group encompassed
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all individuals who were single, never married, divorced,
separated, or widowed. However, such categorization
may have obscured important inter-group differences
because widowed, divorced, or separated individuals
may share very diverse experiences from those who were
never married due to the grief and stress associated
with losing a loved one or the dissolution of a long-term
relationship.

Overall, some findings suggested spousal support had
a positive impact on memory, while in other results this
impact was no stronger than the effect of social support
from friends, relatives, and children. These mixed find-
ings might be explained by study features that differed
across the articles, such as measures of memory, design
factors (e.g., length of follow-up), sample sizes, and
covariates.

Several other factors detracted from our ability to draw
consistent conclusions across the reported results. Firstly,
many findings were statistically nonsignificant and we
could not ascertain whether this reflected low power or
no actual associations between the variables of interest.
Secondly, we could not assess whether effect modifica-
tion based on marital status or marital-related variables
existed because none of the articles explored this ques-
tion. Thirdly, the pool of included articles was not suf-
ficiently large enough to investigate whether FSS and
marital status or marital-related variables had different
impacts on various types of memory.

Strengths and limitations
The current systematic review is the first to summa-
rize and appraise research about the effect of marital
status or related variables on the association between
ESS and memory. Previous reviews focused on associa-
tions between either social support or marital relation-
ships and the outcomes of global cognitive function or
dementia. These reviews did not include articles explor-
ing associations between FSS, marital status or a related
variable, and memory within the same analyses. Unlike
these earlier reviews, we sought articles that examined
the effect of marital-related variables on the association
between FSS and memory. In addition, we performed a
comprehensive literature search and thorough narrative
assessment using the SWiM guidelines. We also searched
the reference lists/bibliographies of included studies to
identify articles that met our eligibility criteria but were
not detected in the literature search. Last, we used the
AMSTAR 2 checklist [40] to appraise our review and
scored 13 out of 13 points (omitting three questions per-
taining to meta-analysis) (see Additional File 1: Appendix
D).

To promote consistency between reviewers in terms of
screening, risk of bias assessment, and data extraction, a
guidance document on the eligibility criteria, including
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formal definitions of FSS and memory, was provided to
all reviewers. Regular meetings were also held through-
out the review process to answer any questions and make
sure reviewers had a good understanding of the study
objectives.

Although this review had many strengths, we could
not perform a meta-analysis due to the substantial clini-
cal heterogeneity in the methodologies observed in the
included articles, especially regarding the definition
and use of marital status in analyses. The heterogeneity
in definitions and measures of memory also precluded
meta-analysis. Memory measures included the Wechsler
Memory Scale [34], California Verbal Learning Test [33],
and the CERAD list learning task [35].

Future implications

The current review identified several gaps in the lit-
erature. For instance, among the 465 citations identified
through our search, only the four included publications
assessed a martial-related variable that was intertwined
with FSS and memory. We came across other articles that
included marital status, FSS and memory in the same
analyses [5, 7, 8], but these articles were not included in
the current review because the authors utilized FSS and
marital status as separate independent variables in differ-
ent multivariable regression models, rather than exam-
ining whether marital status impacted the association
between FSS and memory as an effect modifier (perhaps
through stratification) or confounder (by running models
with and without marital status and comparing Aj3 for
FSS across models).

Of the included articles, two studies examined mar-
ried/partnered and single individuals simultaneously
within their analyses of FSS and memory [25, 26]. How-
ever, relationship type (i.e., spouse, children, other fam-
ily, and friends) rather than marital status acted as the
modifier within the analyses of these studies. Within
these analyses, individuals who were unmarried (i.e., sin-
gle, divorced, separated, or widowed) were often given a
score of zero on indices of social support. However, it is
possible that, in some cases, single individuals may derive
a greater quality of support from close friends or family
than married individuals from their spouse or partners.
Thus, future studies should examine how marital status,
specifically, may act as an effect modifier of the associa-
tion between FSS and memory, rather than relationship
type.

Furthermore, the included articles did not examine
the possibility of a bidirectional relationship between
FSS and memory. Lower quality of social support within
close relationships may deprive individuals of cognitive
stimuli and subsequently lead to poor late-life mem-
ory; however, memory impairment may also lead to a
low quality of social support. To examine this potential
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bi-directionality, future studies should employ longitudi-
nal study designs with longer follow-up periods. More-
over, informed by the findings of Liao and Scholes [26],
future studies may benefit from exploring the associa-
tions between marital status, FSS, and memory stratified
by sex, or other biopsychosocial determinants of health
such as age.

Conclusions

The current systematic review suggests that marital-
related variables may affect the association between
social support and memory in middle-aged and older
adults, although the evidence is equivocal. Also, a large
number of factors are intertwined with marital status
and social support, such as marital quality and length of
relationship, which were not considered in the included
studies. Future research undertaken to examine the effect
of marital status or marital-related variables on the asso-
ciation between FSS and memory should consider these
additional contextual factors. Researchers also need to be
consistent in definitions and operationalizations of social
support and memory to permit the creation of a uniform
evidence base.
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