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Abstract

Background and Objectives: Previous systemic reviews, predominantly including observational studies, have shown that participation in social
activities is a protective factor against cognitive decline. However, this association is subject to potential reverse causality, creating a knowledge
gap in our understanding of the effect of social interaction interventions on cognitive function. Therefore, this study aims to conduct a systematic
review and meta-analysis of randomized controlled trials to examine the effects of social interaction interventions on cognitive decline among
older adults without dementia.

Research Design and Methods: This systematic review, registered in PROSPERO (CRD42022367828), systematically searched 6 databases
from inception to May 6, 2022, to identify relevant articles on the effects of activities with social interaction components on cognitive function in
community-dwelling older adults without dementia aged above 60. Two independent reviewers conducted study selection, data extraction, and
bias assessment, with RevMan5.3 used for meta-analysis. Subgroup analysis was conducted to assess variation in intervention effects among
subgroups.

Results: We included 11 studies for qualitative analysis and 8 studies for the meta-analysis. The results showed that social interaction interven-
tion had a significant effect on executive function (standardized mean difference [SMD] = 1.60; 95% Cl, 0.50 to 2.70; p = .004), but not attention
and memory. The subgroup analysis showed a greater cognitive benefit for healthy older adults, but not those with mild cognitive impairment.
Moreover, in-person social interaction positively affected global cognition, whereas online interaction did not.

Discussion and Implications: Social interaction interventions have a limited impact on cognitive function in older adults without dementia but
showed potential effects on executive function. This finding offers insights for implementing social intervention in the community.

Keywords: Aging Population, Behavioral intervention, Cognitive decline, Executive function

Translational Significance: This study addresses the challenge of dementia prevention in aging populations through community-based
interventions. Our systematic review and meta-analysis of randomized controlled trials showed that social interaction interventions
significantly improve executive function in older adults without dementia. The findings suggest that enhancing social participation can
promote cognitive health and healthy aging, particularly among those with normal cognitive functioning. These insights are vital for
developing accessible strategies to mitigate the risk of cognitive decline in community settings.

The population is aging globally and according to the World
Health Organization, the number of people aged 60 years and
above is expected to double by 2050 (WHO, 2020), high-
lighting the increasing relevance of age-related issues. Among
these concerns, dementia stands out as a common challenge
for older adults, with its prevalence increasing with age and
doubles every S5 years after age 65 (van der Flier & Scheltens,
2005). Currently, around 55 million people worldwide have
dementia, with nearly 10 million new cases yearly. The WHO
estimates that by 2050, the number of people with dementia
will reach 139 million, accompanied by a staggering projected

cost of over 2.8 trillion dollars by 2030, placing a significant
burden on healthcare systems globally (Shin, 2022). Given
that neurodegeneration is an irreversible without process and
current cure for dementia, the quest for approaches to prevent
onset or slow disease progression has become paramount in
aging societies.

Recently, numerous studies have investigated lifestyle fac-
tors as potential interventions to prevent and slow down the
decline of cognitive function (Eubank et al., 2022; Kivipelto
et al., 2018). Targeting modifiable risk factors, such as smok-
ing cessation, reduced alcohol consumption, increasing
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physical activity, and social engagement, may prove effective
in slowing cognitive decline and reducing the risk of demen-
tia (Livingston et al., 2020). For older adult, social activities
present a relatively simple yet critical avenue for intervention,
contributing to successful aging—an aspiration cherished by
many older adults (Douglas et al., 2017). Observational stud-
ies in recent years have consistently shown the protective role
of social activities against cognitive decline. However, this
association is susceptible to potential reverse causality and
other confounding factors inherent to observational studies.
Furthermore, existing systematic reviews have predominantly
focused on observational studies, leaving a gap in our under-
standing of the effect of social interaction interventions on
cognitive function.

Therefore, this study aims to conduct a systematic review
and meta-analysis of randomized controlled trial (RCT) stud-
ies to examine the effects of social interaction interventions
on cognitive decline among older adults without dementia.

Method

Registration

This systematic review and meta-analysis followed the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis reporting guidelines (Page et al., 2021). The
study was registered in PROSPERO (CRD42022367828),
and the PRISMA checklist is shown in Supplementary
Table 1.

Eligibility Criteria
Participants
The study focused on community-dwelling older adults aged

60 years and above without any significant medical, psychiat-
ric, or neurological conditions.

Intervention

Social interaction is the process by which we act and react
to those around us, encompassing the acts people perform
toward each other and the responses they give in return. Our
study includes interventions that incorporate social interac-
tion components involving elements of communication or
interaction with others. However, we will exclude studies
unable to independently assess the impact of social interac-
tion on cognitive function, such as research involving multi-
domain interventions.

Comparator

We had no restrictions for the controlled group. All studies
evaluating the effect of social interaction interventions on
cognitive function in comparison with various control groups
were considered eligible, including active (i.e., alternative
interventions designed not to affect the targeted aspect) or
passive controls (e.g., no intervention, standard care, or wait-
ing list control).

Outcome

The primary outcome of interest is global cognitive function,
whereas the secondary outcomes include specific cognitive
domains such as memory, attention, executive function, and
language. The included article should include the changes in
neuropsychological test scores from baseline to postinterven-
tion for these outcomes.
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Study design
We included randomized controlled trials aimed to assess the
effects of social intervention on cognitive function among
older adults.

Search Strategy

The selection was conducted with six electronic data-
bases, including PubMed, MEDLINE, PsycINFO, Embase,
CINAHL, and Cochrane Library, from the database inception
to May 6, 2022. The search was restricted to publications
written in English-language. The searched terms included
“social activity,” “social engagement,” “social participation,”
“social interaction,” “social intervention,” “leisure interven-
tion,” “recreation groups,” “volunteering” combined with
“cognitive function,” “cognitive performance,” “cognition,”
“social cognition,” and “aged,” “older adults,” “elderly,” and
“aging” (Supplementary Table 2). Furthermore, we searched
the reference lists of included studies and published system-
atic reviews to increase the retrieval of studies.

» «

Study Selection and Data Extraction

Duplicate studies in six databases were removed using EndNote
version 20. Two reviewers (C.-C. Wei and M.-]. Hsieh) inde-
pendently screened the titles and abstracts of the rest studies and
retrieved those with potential eligibility for a full-text review.
The two reviewers performed data extraction independently,
and if they could not reach a consensus, a majority rule was
made by adding the third reviewer’s (Y.-F. Chuang) opinion.
The following data were extracted from each included study:
publication, participants, intervention, comparison type, out-
come measurement tools, and neuropsychological test scores.
As there was missing data, we contacted the authors via email
in an attempt to obtain any relevant information.

Quality Assessment

Two reviewers (C.-C. Wei and M.-]. Hsieh) independently
evaluated the quality of the studies using the Cochrane risk
of bias tool, which categorizes the risk of various biases into
three grades: low risk (green mark), unclear risk (yellow
mark), and high risk (red mark). The unclear risk of bias,
often due to missing information, can make it difficult to fully
assess the limitations and potential problems in the studies.
The Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) approach categorized the quality
of evidence in the results of the meta-analysis into four levels:
very low, low, moderate, and high certainty.

Statistical Analysis

We conducted a meta-analysis using Review Manager version
5.4 and employed random-effects models to address inherent
heterogeneity among the studies (Borenstein et al., 2010). The
standardized mean difference (SMD) was utilized as the effect
size measure, considering that neuropsychological test scores
were continuous and measured on different scales, and the data
from the last time point of each study were used to estimate the
effect sizes in the presence of multiple measurement time points.

When the mean difference was unavailable, we calcu-
lated from baseline and the postintervention scores for both
groups. Additionally, we calculated the change in SD from
baseline and the postintervention SD using the following for-
mula, where the pre-post correlation was 0.50 (Cumpston et
al., 2019). Chi-square test and I? statistic were used to assess
the existence and degree of heterogeneity.
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Figure 1. PRISMA flowchart of study selection.
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We conducted subgroup analyses to explore potential sources
of heterogeneity and to assess whether the effects varied across
subgroups. We assessed the heterogeneity of social interac-
tion on cognitive function between cognitive status (normal
cognition vs MCI), mode of social interaction intervention
(in-person vs online), and intervention dose (high vs low).

To assess whether various assessment tools in different
cognitive domains would influence the results, we selected
the most widely used assessment tool within each cognitive
domain for primary analysis. Additionally, we conducted sen-
sitivity analyses by replacing the assessment tools with alter-
natives. In cases of high heterogeneity, defined as I* higher
than 75%, a leave-one-out sensitivity analysis using R studio
version 4.2.2 assessed that individual studies did not signifi-
cantly influence our findings.

We used two-sided p < .05 as a guide for statistical signifi-
cance in the main analysis and p <.1 for the subgroup anal-
yses, considering potential low statistical power (Richardson
etal., 2019).

Results

Study Selection

The study selection process was based on the PRISMA flow dia-
gram as in Figure 1. Initially, 325 articles were retrieved from

6 databases and 2 from citation searching and 21 were poten-
tially eligible for further assessment after removing duplicates
and reviewing titles and abstracts. After assessing the full-text
articles, 11 studies (Brydges et al., 2021; Carlson et al., 2008;
Dodge et al., 2015; lizuka et al., 2019; Kawakami et al., 2019;
Lam et al., 2015; Mortimer et al., 2012; Morton et al., 2018;
Myhre et al., 2017; Park et al., 2014; Pitkala et al., 2011)
were included in the systematic review. Finally, as three studies
(Carlson et al., 2008; Myhre et al., 2017; Park et al., 2014) had
insufficient information for the effect sizes and eight studies
were included in the meta-analysis.

Study Characteristics

The detailed characteristics of the included studies are
described in Table 1.

Participants

Among the 11 studies included in the systemic review, 9
examined the effect of social interaction on cognition in
healthy older adults. In contrast, one study (Lam et al., 2015)
included participants with mild cognitive impairment (MCI),
as defined by subjective cognitive complaints and objective
impairments in cognitive function. In another study (Dodge
et al., 2015), the cognitive status of both normal subjects and
those with MCI was defined by a global clinical dementia rat-
ing (CDR) score of 0 and 0.5, respectively. Participants were
recruited from various settings, including the community
(n = 8), senior social centers (n = 2), daycare centers (17 = 1),
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and care organizations (7 = 1), with one study (Dodge et al.,
2015) recruiting from both the community and senior centers.
Among the 1,430 older adults included in the systemic review,
the mean age was from 66.4 to 80.7.

Interventions

Social interactions can be broadly categorized into group
recreational activities (lizuka et al., 2019; Lam et al., 20135;
Park et al., 2014), group discussions (Mortimer et al., 2012;
Pitkala et al., 2011), online social interactions (Dodge et al.,
2015; Morton et al., 2018; Myhre et al., 2017), watching
sporting events (Kawakami et al., 2019), and volunteering
(Brydges et al., 2021; Carlson et al., 2008). The duration and
frequency of interventions varied, ranging from 30 min to
6 hr per session, conducted five times per week or at least
twice a month. The overall duration of intervention ranged
from 6 weeks to 2 years, with a total dose ranging from 12
to 1565.3 hr. Most studies had high adherence rates, with
the majority exceeding 80%, except for 1 (Lam et al., 2015)
reporting 77%, and 1 (Brydges et al., 2021) not reporting
adherence rates.

Comparators

The control conditions used in the study primarily consisted
of a waitlist (7 = 8) and no intervention (7 = 4). Other com-
parisons included physical activity, health education, or care-
as-usual. On the other hand, two of the studies (lizuka et al.,
2019; Myhre et al., 2017) included multiple control groups
consisting of both active and passive control. When conduct-
ing the meta-analysis, we chose the active control group as
our control group to eliminate intervention components that
were not of interest to us.

Cognitive function

We referred to the classification of different cognitive domains
and corresponding neuropsychological tests used by Smith
et al. (2010), Engeroff et al. (2018), and Reger et al. (2004).
We summarized the tests used in these domains across the 11
studies included in our analysis and presented the results in
Supplementary Table 3.

Among the included studies, five studies (Dodge et al.,
2015; Lam et al., 2015; Mortimer et al., 2012; Morton et
al., 2018; Pitkala et al., 2011) reported outcomes for global
cognitive function, three (Dodge et al., 2015; lizuka et al.,
2019; Mortimer et al., 2012) for memory, five (Brydges et al.,
2021; Dodge et al., 2015; lizuka et al., 2019; Kawakami et
al.,2019; Mortimer et al., 2012) for attention, six (Brydges et
al., 2021; Dodge et al., 2015; Tizuka et al., 2019; Kawakami
et al.,, 2019; Lam et al., 2015; Mortimer et al., 2012) for
executive function, and only one (Mortimer et al., 2012) for
language. The corresponding extracted neuropsychological
test scores for conducting the meta-analysis are shown in
Supplementary Table 4.

Quality Assessment

As shown in Figures 2 and 3, all articles were rated as high
risk for participant blinding due to the inherent limitations of
behavioral interventions. Additionally, most of the studies did
not provide specific information on the methods of alloca-
tion concealment and random sequence generation, whereas
one study (Myhre et al., 2017) was not randomized. As for
the “other bias” category, we have assessed these studies as
having a low risk of bias, meaning they appear to be free
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Figure 2. Risk of bias summary. This figure summarizes each risk of bias
item in all included studies. The risk levels are indicated by the following
marks: low risk (green mark), unclear risk (yellow mark), and high risk
(red mark). The unclear risk of bias, often due to missing information, can
make it difficult to fully assess the limitations and potential problems in
the studies.

from other potential sources of bias, such as potential biases
related to the specific study design used. The support for the
judgment was detailed in Supplementary Table 5.

Based on the GRADE rating of evidence, global cognition
has low credit quality due to the heterogeneity across studies.
For specific cognitive domains, memory had moderate quality
that might be related to a small sample size, whereas atten-
tion and executive function had high quality as indicated in
Supplementary Table 6.
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Figure 3. Risk of bias graph. Each risk of bias item is presented as a percentage across all included studies.

Meta-Analysis of Social Interaction and Cognitive
Function Domains

Global cognitive function

Global cognitive function was assessed in five studies (Dodge
etal.,,2015; Lam et al., 2015; Mortimer et al., 2012; Morton
et al., 2018; Pitkala et al., 2011), using the Mini-Mental
State Examination (MMSE; 2/5 studies), Mattis Dementia
Rating Scale (MDRS; 1/5 studies), Addenbrooke’s Cognitive
Examination—Revised (ACE-R; 1/5 studies), and Alzheimer’s
Disease Assessment Scale—Cognitive Subscale (ADAS-Cog;
1/5 studies). The pooled SMD was 0.31 (95% CI, -0.10 to
0.72; p = .14, Figure 4A), for which high heterogeneity was
detected (Q =26.46; I> = 85%; p < .00001).

Memory

Memory was assessed in three studies (Dodge et al., 2015;
lizuka et al., 2019; Mortimer et al., 2012), using the word list
recall (1/3 studies), Logical Memory test II (LMII; 1/3 studies)
and Rey Auditory Verbal Learning Test (RAVLT; 1/3 studies).
The pooled SMD was -0.03 (95% CI, -0.32 to 0.25; p = .81,

Figure 4B), without significant heterogeneity (Q = 0.64;
=0%;p=.72).
Attention

Attention was included in four studies (Brydges et al., 2021;
lizuka et al., 2019; Kawakami et al., 2019; Mortimer et al.,
2012), assessed with the Stroop test neutral (2/4 studies)
and Digit Span Forward (DSF; 2/4 studies). The pooled
SMD was 0.09 (95% CI, -0.09 to 0.26; p = .32, Figure
4C), without significant heterogeneity (O = 2.56; I> = 0%;
p = .46). Additionally, three studies (Dodge et al., 2015;
lizuka et al., 2019; Mortimer et al., 2012) used the Timed
Test—Trail Making Test Part A (TMT-A) for the assess-
ment. The pooled MD was 5.00 (95% CI, -9.48 to -0.51;
p = .03, Figure 4D).

Executive function

Three assessment tools were utilized to evaluate executive
function. Each test was discussed individually due to suffi-
cient articles. Verbal fluency (VF) evaluation was included in
four trials (Dodge et al., 2015; lizuka et al., 2019; Lam et al.,
2015; Mortimer et al., 2012), showing an SMD of 1.60 (95%
CIL, 0.50 to 2.70; p =.004, Figure 4E). However, the four

studies (Brydges et al., 2021; Dodge et al., 2015; Kawakami et
al., 2019; Mortimer et al., 2012) using the Stroop test (incon-
gruent) had varied outcomes, with a pooled SMD of -0.38
(95% CI, -0.92 to 0.16; p = .17, Figure 4F). Three studies
(Dodge et al., 20135; lizuka et al., 2019; Mortimer et al., 2012)
employed Trail Making Test Part B (TMT-B) for evaluation,
yielding a pooled MD of -10.20 (95% CI, -23.36 to 2.96;
p = .13, Figure 4G).

Language
We did not conduct a meta-analysis for language function as

it was only included in one study (with the Boston Naming
Test; Mortimer et al., 2012).

Sensitivity Analysis

There were no substantial changes in the overall pulled effect
size after changing the assessment tool of both global cog-
nition and cognitive domains (Supplementary Figure 1). The
leave-one-out sensitivity analysis was conducted to assess
the influence of individual studies on the overall findings
in light of the high heterogeneity observed in global cogni-
tion (Supplementary Figure 2). A removal of Morton’s study
(Morton et al., 2018) resulted in a significant decrease in het-
erogeneity. Consequently, it was excluded from the subgroup
analysis to ensure higher reliability.

Subgroup Analysis

Statistical analysis of the subgroup differences revealed
significant effects in cognitive status and mode of inter-
vention (p =.08; Supplementary Figure 3A and B), which
showed a greater cognitive benefit for healthy older
adults (SMD =0.27; p=.02) but not those with MCI
(SMD = -0.06; p =.67). Moreover, in-person social inter-
action (SMD =0.27; p =.02) positively affected, whereas
online interaction (SMD = -0.06; p = .67) did not. However,
when considering intervention dose as divided by the mean
total dose of the included studies (>92.5 hr and <92.5 hr), no
statistically significant subgroup effect was found (p =.80;
Supplementary Figure 3C).

Discussion

To our knowledge, this is the first systematic review and
meta-analysis of the randomized controlled trials examining
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(A) Global cognition: MMSE, MDRS, ACE-R, ADAS-Cog

Social interaction Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Dodge 2015 -0.51 1.51 41 -0.07 1.65 42 19.3%  -0.28[-0.71, 0.16] -—=T
Lam 2015 -0.1 2.46 131 -0.2 2.35 147 22.7% 0.04 [-0.19, 0.28] -+
Mortimer 2012 2,15 7.23 30 0 5.98 30 17.8% 0.32 [-0.19, 0.83] T
Morton 2018 3.85 2.02 44 091 2.35 32 17.9% 1.34 [0.84, 1.85] —
Pitkala 2011 2.6 441 117 1.6 3.32 118 22.4% 0.26 [-0.00, 0.51] ™
Total (95% CI) 363 369 100.0% 0.31 [-0.10, 0.72] L
Heterogeneity: Tau® = 0,18; Chi® = 26.46, df = 4 (P < 0.0001); I* = 85% t ¥ +

-4 -2 0 2 4

Test for overall effect: Z = 1.49 (P = 0.14) Favours [control] Favours [social interaction]

(B) Memory: Word list recall, LMII, RAVLT

Social interaction Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dodge 2015 0.3 2.69 41 0.53 3 42 43.0% -0.08 [-0.51, 0.35]
lizuka 2019 2.5 6.29 25 3.5 6.13 25 25.9% -0.16 [-0.71, 0.40]
Mortimer 2012 3.69 3.26 30 3.26 3.22 30 31.1% 0.13 [-0.38, 0.64]
Total (95% CI) 96 97 100.0% -0.03 [-0.32, 0.25]

Heterogeneity: Tau? = 0.00; Chi? = 0.64, df = 2 (P = 0.72); I’ = 0% t + 1 +

,
}
S _ -4 -2 0 2 4
Test for overall effect: Z = 0.24 (P = 0.81) Favours [control] Favours [social interaction]

(C) Attention: Stroop test (Neutral; Word), DSF

Social interaction Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Brydges 2021 0.24 269 181 -0.26 2.83 155 66.5% 0.18 [-0.03, 0.40]

lizuka 2019 -0.3 2 25 01 175 25 9.9%  -0.21[-0.77,0.35]

Kawakami 2019 4 14.86 29 3.3 12.92 29 11.6% 0.05 [-0.47, 0.56]

Mortimer 2012 0.33 1.18 30 0.48 1.08 30 12.0%  -0.13 [-0.64, 0.38]

Total (95% CI) 265 239 100.0% 0.09 [-0.09, 0.26]

Heterogeneity: Tau? = 0.00; Chi® = 2.56, df = 3 (P = 0.46); I> = 0% _54 _52 ) .") “‘

Test for overall effect: Z = 1.00 (P = 0.32) Favours [control] Favours [social interaction]

(D) Attention: TMT-A (timed test)

Social interation Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Dodge 2015 -2.8 15.25 41 -0.85 9.51 42 52.2% -1.95[-7.43,3.53]
lizuka 2019 -6.7 15.82 25 1.6 14.96 25  24.7% -8.30[-16.83,0.23]
Mortimer 2012 -4.11 1837 30 4.24 16.63 30 23.1% -8.35[-17.22, 0.52]
Total (95% CI) 96 97 100.0% -5.00 [-9.48, -0.51] &
Heterogeneity: Tau? = 2.21; Chi® = 2.30, df = 2 (P = 0.32); I = 13% I + T J
-100 -50 0 50 100
Test for overall effect: Z = 2.18 (P = 0.03) Favours [social interation] Favours [control]
(E) Executive function: VF (category)
Social interaction Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dodge 2015 1.75 4.21 41 -0.38 4.08 42 28.1% 2.13 [0.35, 3.91] — &
lizuka 2019 0.5 3.65 25 0.9 4.48 25 19.3% -0.40[-2.67, 1.87] -
Lam 2015 2.8 761 131 1 7.67 147 27.7% 1.80 [0.00, 3.60] -
Mortimer 2012 -0.59 3.14 30 -2.91 4.4 30 24.9%  2.32[0.39,4.25] —_—
Total (95% CI) 227 244 100.0% 1.60 [0.50, 2.70] e
Heterogeneity: Tau? = 0.29; Chi® = 3.91, df = 3 (P = 0.27); I* = 23% 754 752 ) i :'3

Test for overall effect: Z = 2.84 (P = 0.004) Favours [control] Favours [sacial interaction]

(F) Executive function: Stroop (incongruent)

Social interation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Brydges 2021 -0.47 272 181 -0.22 2.75 155 84.4% -0.25[-0.84,0.34)
Dodge 2015 0.34 3.88 41 1.14 429 42 9.4% -0.80 [-2.56, 0.96) —
Kawakami 2019 1.4 125 29 0.6 11.78 29 0.7%  0.80 [-5.45, 7.05]
Mortimer 2012 0.96 2.62 30 2.74 5.87 30 5.5% -1.78[-4.08, 0.52] —

Total (95% CI) 281 256 100.0% -0.38 [-0.92, 0.16]
Heterogeneity: Tau® = 0.00; Chi* = 1,97, df = 3 (P = 0.58); I° = 0% 1_10 _!5 t
Favours [control] Favours [social interation]

T + J
Test for overall effect: Z = 1.37 (P = 0.17) 0 10

(G) Executive function: TMT-B (timed test)

Social interation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dodge 2015 -10.18 29.32 41 -4.65 46.85 42  61.5% -5.53[-22.30,11.24] —i—
lizuka 2019 -19.6 59.31 25 1.2 42.95 25 21.0% -20.80[-49.50, 7.90] —
Mortimer 2012 3 61.96 30 16.9 62.4 30 17.5% -13.90 [-45.37, 17.57] S
Total (95% CI) 96 97 100.0% -10.20 [-23.36, 2.96] i
Heterogeneity: Tau® = 0.00; Chi® = 0.87, df = 2 (P = 0.65); I> = 0% - 100 _ég ) S:D 1[}0:

Test for overall effect: Z = 1.52 (P = 0.13) Favours [social interation] Favours [contol]

Figure 4. Forest plots of the effect of social interaction intervention on cognitive function. ACE-R = Addenbrooke’s Cognitive Examination Revised;
ADAS-Cog = Alzheimer’s Disease Assessment Scale—Cognitive Subscale; Cl = Confidence Interval; DSF = Digit Span Forward; IV = Inverse

Variance; LMII = Logical Memory test Il; MDRS = Mattis Dementia Rating Scale; MMSE = Mini-Mental State Examination; RAVLT = Rey Auditory Verbal
Learning Test; SD = Standard Deviation; TMT-A & TMT-B =Trail Making Test Parts A and B; VF test = Verbal Fluency test.
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the effect of social interaction interventions on cognitive func-
tions among older adults without dementia. The findings sug-
gest that these interventions demonstrate a discernible effect
on cognitive function, particularly in executive function, but
the overall impact appears modest.

In contrast to the stronger relationships identified in previ-
ous systematic reviews and meta-analyses (Evans et al., 2019;
Kelly et al., 2017; Kuiper et al., 2016; Piolatto et al., 2022),
we found a smaller effect of social interaction on cognitive
function for several reasons. First, previous SRMAs primarily
included observational studies, which may face the challenge
of reverse causation, that is, older adults with better cognitive
function are more likely to maintain social engagement, and
the inherent confounding effects such as healthier lifestyles,
greater social support, and higher socioeconomic status among
more socially active individuals might also lead to overesti-
mating the association. Furthermore, the shorter follow-up
periods in RCTs make it challenging to observe changes in
cognitive function, as these changes typically require longer
periods to become detectable. Consequently, RCTs often
focus on observing changes in cognitive functions rather than
incidences of dementia. Another difference is generalizability,
as observational studies often include larger cohorts, mak-
ing their results more representative. In contrast, the results
of RCTs are more susceptible to the characteristics of the
selected groups in the trial due to their smaller sample size,
which leads to heterogeneity in the results across RCTs and
a weaker overall association, as shown in this meta-analysis.
These factors (Breitner et al., 2022; Peters et al., 2022) high-
light the differences between observational studies and RCTs
and explain why our findings are more conservative.

In response to substantial heterogeneity in global cogni-
tion, we performed a leave-one-out analysis and found that
Morton et al’s (2018) study contributed to the high het-
erogeneity of global cognition, which may be related to its
differences in intervention when compared to other studies.
Morton’s study used online social interactions, involving basic
computer skills and operating specific social apps, which may
have enhanced cognitive function. Dodge et al.’s (2015) study,
on the other hand, focuses on simpler platform conversations
that require no prior computer skills or application-specific
operational learning. This may explain why Morton’s study
found a greater improvement in global cognition.

In the subgroup analysis, the results showed a greater cog-
nitive benefit among normal older adults but not the older
adults with MCIL. This could be related to the poor base-
line cognitive function in older adults with MCI, making it
more challenging for them to experience changes through
social interaction. Additionally, most studies done in MCI
participants involved intervention with online social interac-
tion, which was known to have a weaker effect on cognitive
improvement.

We found that social interaction intervention had a stron-
ger effect on executive function than attention and memory.
Executive function is a higher mental function involving
self-regulation, planning, and inhibition. Participation in
social interaction may facilitate the individuals’ ability to
adopt different perspectives, mentally engage with others,
and actively construct a nuanced understanding of each oth-
er’s minds. This process involves alternating between self and
other perspectives, emphasizing the importance of effective
communication and contributing to important components
of executive function (Vygotsky, 1978; Ybarra et al., 2011).

This study is the first to explore the impact of social inter-
action interventions on cognitive function in older adults,
covering various cognitive domains. We provided a more
precise definition of social interaction and included a more
comprehensive range of terms in our search strategy to cover
multiple types of social interaction.

However, due to the limited number of articles, the study
did not extensively investigate intervention types for specific
cognitive domains and did not present a funnel plot to assess
the presence of publication bias, considering insufficient sta-
tistical power (Egger et al., 1997). Despite the fact our study
included a limited number of articles in the meta-analysis
and may have had insufficient statistical power, we effectively
tackled the challenges associated with observational studies
and reached different conclusions.

Conclusion

The present study showed that social interaction interven-
tions significantly improved executive function but had
limited effects on global cognition, memory, and atten-
tion. Some of the included studies lacked rigorous research
designs and clear reporting in terms of literature quality. For
example, there was a need for explicit mention of random
assignment methods or specific explanations of how allo-
cation concealment was conducted. Thorough explanations
of subject attrition rates and the use of intention-to-treat
analysis to avoid bias were also lacking in several reviewed
studies. Therefore, it is recommended that future research
focus more strictly on these aspects and emphasize them in
their reporting.

Future research is expected to examine and investigate the
impact of different types of social interaction interventions
on specific cognitive domains. As our meta-analysis is lim-
ited to studies up to May 2022, it is important to recognize
that as more evidence from RCTs in this area accumulates,
the overall conclusions could change. Periodic updates of the
meta-analyses are encouraged. This ongoing research would
enable public health and long-term care providers to offer
more targeted interventions based on the specific needs or
weaknesses in the cognitive domains of older adults, thereby
slowing the cognitive decline.
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