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Abstract

Background: Social connections have a significant impact on health across age groups, 

including older adults. Loneliness and social isolation are known risk factors for Alzheimer’s 

disease and related dementias (ADRD). Yet, we did not find a review focused on meta-analyses 

and systematic reviews of studies that had examined associations of social connections with 

cognitive decline and trials of technology-based and other social interventions to enhance social 

connections in people with ADRD.

Study design: We conducted a scoping review of 11 meta-analyses and systematic reviews of 

social connections as possible determinants of cognitive decline in older adults with or at risk 
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of developing ADRD. We also examined eight systematic reviews of technology-based and other 

social interventions in persons with ADRD.

Study results: The strongest evidence for an association of social connections with lower risk of 

cognitive decline was related to social engagement and social activities. There was also evidence 

linking social network size to cognitive function or cognitive decline, but it was not consistently 

significant. A number of, though not all, studies reported a significant association of marital status 

with risk of ADRD. Surprisingly, evidence showing that social support reduces the risk of ADRD 

was weak. To varying degrees, technology-based and other social interventions designed to reduce 

loneliness in people with ADRD improved social connections and activities as well as quality of 

life but had no significant impact on cognition. We discuss strengths and limitations of the studies 

included.

Conclusions: Social engagement and social activities seem to be the most consistent 

components of social connections for improving cognitive health among individuals with or at 

risk for ADRD. Socially focused technology-based and other social interventions aid in improving 

social activities and connections and deserve more research.

Keywords

aging; digital; robots; loneliness; pets; marital status

Introduction

Social determinants of health (SDoHs) are social and structural factors that affect incidence, 

prevalence, and course of diseases as well as health inequities and reportedly account 

for 30–55% of health outcomes, exceeding the contribution from medical factors (World 

Health Organization, 2008). SDoHs impact physical, mental, and cognitive function and 

longevity among all age groups including older adults (Jeste, 2022; Jester et al., 2023). Over 

recent decades, the construct of social connections has acquired increasing attention as an 

SDoH. Social connection is a broad term that encompasses various structural, functional, 

and quality aspects of interpersonal relationships and interactions (National Academies of 

Sciences, Engineering and Medicine, 2020). Considerable scientific evidence shows that 

being embedded in close relationships and feeling socially connected to the people in one’s 

life is associated with a significantly reduced risk for a range of disease morbidities and 

all-cause mortality (Holt-Lunstad et al., 2017). In a meta-analysis of 148 studies with a 

total of 308,849 participants, the odds ratio (OR) for the strength of social relationships was 

1.50 (95% confidence nterval 1.42–1.59), indicating a 50% [CI95% 42%–59%] increased 

likelihood of survival among participants with stronger social relationships (Holt-Lunstad et 
al., 2010). This finding remained consistent across a range of variables including age, sex, 

initial health status, cause of death, and follow-up period.

There is considerable literature on the relationship of social connections, isolation, and 

health (Jeste et al., 2023a). Social disconnection has become a global behavioral pandemic 

(Na et al., 2023). A National Academies of Sciences, Engineering, and Medicine Report 

highlighted how social isolation and loneliness are serious yet underappreciated public 

health risks that affect more than a quarter of the older adult population (National 
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Academies of Sciences, Engineering and Medicine, 2020). Social isolation is a major risk 

factor for several disabling and life-shortening disorders including dementia. This has led to 

research on interventions to enhance social support. A review (Hogan et al., 2002) of 100 

studies pointed to overall usefulness of social support interventions, although there was not 

enough evidence to conclude which interventions worked best for what problems. A more 

recent systematic review and meta-analysis of psychological interventions for loneliness, 

many of which involved cognitive behavioral therapy, found a significant reduction in 

loneliness compared to control groups, with a small to medium effect size (g = 0.43) (Hickin 

et al., 2021).

Growing evidence suggests that SDoHs can help explain heterogeneity in outcomes in 

Alzheimer’s disease and related dementias (ADRD). According to the World Health 

Organization (WHO), the number of individuals with ADRD worldwide is about 55 million 

today and will increase to 78 million by 2030 and 139 million by 2050 (World Health 

Organization, 2021). Recently, the national network of Alzheimer’s Disease Research 

Centers presented a framework for assessing SDoHs in ADRD (Stites et al., 2022). It 

proposed several specific SDoH domains that appear foundational to ADRD, and social 

support and social networks were prominent on that list. However, we found no published 

scholarly review that synthesized the findings of meta-analyses and systematic reviews 

focused on social connections as possible determinants of cognitive health in older adults 

with or at risk of developing ADRD. It will be useful to determine which components 

of social connections are more impactful than others. Similarly, there were no reviews 

synthesizing the findings of meta-analyses or systematic reviews on technology-based and 

other social interventions targeting social connections in people with ADRD. This review 

sought to address both those gaps in the literature and offer suggestions for interventions 

as well as future research. Scoping reviews aim at developing an overview of the published 

evidence when research objectives or review questions involve exploring, identifying, and 

discussing characteristics or concepts across a breadth of domains and sources (Munn et al., 
2018; Peters et al., 2021). Given the heterogeneity of the published literature on SDoHs in 

ADRD, a scoping review was considered to be most appropriate.

Methods

We performed a scoping review of the literature on commonly listed social factors relevant 

to ADRD, as well as technology-based and other social interventions. Meta-analyses and 

systematic reviews were searched for inclusion, using the terms mentioned in Figure 1. 

This list was developed via consensus among the co-authors and was made to highlight 

potentially malleable major factors that could be assessed in a clinical setting (Figure 

1). We used MeSH Trees to inform the specific search terms rather than searching for 

MeSH terms themselves. Many terms came directly from the following MeSH Tree: 

Anthropology, Education, Sociology and Social Phenomena Category -> Social Sciences 

-> Sociology -> Sociological Factors. After consulting this MeSH Tree, we found that many 

common terms were missing from the Nodes. Therefore, we sought additional guidance 

from a recently published review by Holt-Lunstad on how the many different facets of 

social connection may influence health in older age (e.g. social isolation vs. marital status 

vs. neighborhood and built environment) (Holt-Lunstad, 2022). We obtained a total of 
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2,513 articles from PubMED, PsycINFO, EMBASE, and CINAHL. After deleting 609 

duplicates, we screened 1,904 articles based on the criteria of having all three elements 

in their title: (1) systematic review or meta-analysis, (2) Alzheimer’s disease or dementia, 

and (3) one of the following terms: social connection, social isolation, social support, 

social network, socioeconomic, social activities, social engagement or disengagement, social 

skills, neighborhood, social contact, social belonging, social fragmentation, pets, social 

robot, marriage, social environment, couple relationship, social functioning, social behavior, 

loneliness, social participation, social interaction, intergenerational, community, social or 

community resources, social class, social drift, social determinant, social measure, social 

stressor, social disparity, social positioning, social identity, sociocultural factors, and social 

cohesion.

Articles were excluded if they had all three elements but referenced only caregivers or carers 

and not individuals with ADRD. A total of 1,872 records were excluded after title and 

abstract screening and 2 additional records were identified from other search methods and 

assessed for eligibility. Fifteen articles were excluded after full-text review. Nineteen studies 

(11 clinical outcomes studies and 8 intervention studies) were included in the final review 

(see Figure 1).

The data extracted included (1) author/year and study type, (2) number of studies included in 

the meta-analysis or systematic review, (3) sample size, (4) samples with or without ADRD 

at baseline, (5) study outcomes, (6) heterogeneity of findings, quality of study, publication 

bias, and sensitivity analysis, if provided, and (7) results of the meta-analysis with estimates 

and effect sizes when available – for example, OR (with 95% confidence intervals). Several 

articles also examined a few other potential risk factors for ADRD not related to social 

connectedness. These non-social factors are not discussed below.

Results

I. Associations of social connections with clinical outcomes

Table 1 lists main findings from 11 articles focused on meta-analyses and systematic 

reviews of the associations of various social connection-related factors, which included 

social engagement, social activities, social network, marital status, and social support, with 

clinical outcomes – primarily, change in cognitive function or risk of ADRD.

Below, we summarize overall results regarding reported associations of social connections 

with cognitive and other outcomes from studies included in Table 1.

Social Engagement and Social Activities: The strongest evidence for an association 

of social connections with lower risk of cognitive decline was related to social engagement 

and social activities. A meta-analysis (Jeste et al., 2023b) found that poor social engagement 

was significantly associated with increased risk of ADRD (risk ratio = 1.41), whereas 

good social engagement was negatively associated with risk of ADRD (RR = 0.81), its 

main individual components being many social contacts (see below), and a high level of 

social activity (RR = 0.62), but not high social satisfaction. Martyr et al. (2018) reported 

that greater social engagement (weighted effect r = 0.31) and better quality of current 
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relationship with caregiver (weighted effect r = 0.38) had moderate associations with better 

quality of life (QoL) of persons with ADRD. Another (Samtani et al., 2022) meta-analysis 

investigated the associations between social connection markers and the rate of annual 

change in cognition (global and domain-specific). It revealed that living with others was 

associated with slower global cognitive decline (b = 0.007). In terms of specific cognitive 

functions, living with others (b = 0.017), weekly interactions with family and friends (b = 

0.016), and weekly community group engagement (b = 0.030) predicted slower decline in 

memory; and living with others also predicted slower decline in language skills (b = 0.008). 

On the other hand, relationship satisfaction and having a confidante were not predictive of 

decline in global cognition or memory, language, or executive function. Lenart-Bugla et al. 
(2022) reported that less participation in social activities, having unsatisfying social ties, 

low social engagement, and social isolation “can contribute to an elevated risk of ADRD” 

and that frequent social contact “may confer some protection against cognitive decline and 

ADRD by reducing the risk or delaying the onset,” but no statistics were given.

A systematic review (Taniguchi and Ukawa, 2022) assessed the association between social 

participation in group activities and the risk of ADRD based on seven longitudinal cohort 

studies, five of which indicated that social participation in group activities was associated 

with slower cognitive decline. The investigators examined the association of the ADRD risk 

with three different types of activities: voluntary work, artistic activities, and participation 

in religious events. Older adults participating in voluntary work had a lower likelihood 

of having ADRD in two studies, with HR = 2.44 at 3-year follow-up and 2.46 at 5-year 

follow-up, while not participating in voluntary work increased the risk of ADRD at follow-

up of <5 years (HR = 1.27), 5–10 years (HR = 1.10), and >10 years (HR: 0.96). Older 

adults participating in artistic activities had a lower likelihood of having ADRD at <10-year 

follow-up, and not participating in artistic activities was associated with an increased risk of 

ADRD at follow-up of <5 years (HR = 1.37) and 5–10 years (HR = 1.19), but not >10 years 

(HR = 1.04). Finally, in older adults without ADRD, those who attended religious events 

daily or almost daily were less likely to have ADRD at follow-up (HR = 0.66), and in adults 

aged 65–74 years, those regularly participating in community organizations/events were less 

likely to have ADRD at follow-up (HR = 0.75) as were those holding a leadership position 

the community (HR = 0.81).

Social Network: There was evidence linking social network to cognitive function or 

cognitive decline, but it was not consistently significant. Penninkilampi et al. (2018) noted 

that having a poor social network was significantly associated with increased risk of ADRD 

(RR = 1.59), and having many social contacts was negatively associated with risk of 

ADRD (RR = 0.85); however, extensive social network was not associated with reduced 

risk of ADRD. Evans et al. (2019) reported that larger social networks were associated with 

marginally better late-life cognitive function (r = 0.054; 95% CI 0.043, 0.065). Lenart-Bugla 

et al. (2022) found that having a small social network “can contribute to an elevated risk 

of ADRD” but no statistics were provided. In studies of Indigenous communities, Walker et 
al. (2020) found that feeling connected to their community was associated with lower risk 

of ADRD (OR = 0.61), though these results were not statistically significant. A systematic 
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review (Plassman et al., 2010) reported no statistically significant associations between 

social network and cognitive decline.

Social Support: Evidence showing that social support reduces the risk of ADRD was 

weak. Two reviews (Penninkilampi et al., 2018; Plassman et al., 2010) found that strong 

social support was not associated with a reduced risk of ADRD or cognitive decline. 

Samtani et al.’s (2022) meta-analysis too found that the degree of social support was not 

predictive of decline in global cognition or in memory, language, or executive function. 

Lenart-Bugla et al. (2022) reported that greater social support “may confer some protection 

against cognitive decline and ADRD by reducing the risk or delaying the onset,” but the 

findings from individual studies were inconsistent.

Marital status: Several studies reported a significant association of marital status with 

risk of ADRD. A meta-analysis (Samtani et al., 2022) revealed that being married or in a 

relationship was associated with slower global cognitive decline (b = 0.010). Penninkilampi 

et al. (2018) found that being unmarried was significantly associated with increased risk 

of ADRD (RR = 1.41) and being married was associated with a lower risk of ADRD 

(RR = 0.68). Bougea et al. (2022) observed that widowhood and divorce were associated 

with increased risk of overall ADRD but not AD. Wu-Chung et al. (2022) reported that in 

14 of 23 cross-sectional studies and 21 of 30 longitudinal studies examining bereavement 

status, widow(er)s exhibited significantly poorer cognitive function or were more likely 

to be diagnosed with mild cognitive impairment (MCI) ADRD or than non-widowed 

subjects, but no overall statistics were provided. Lenart-Bugla et al. (2022) found that being 

single, divorced, or widowed “can contribute to an elevated risk of ADRD” but did not 

provide statistics. On the other hand, some studies reported no significant relationship of 

marital status to risk of ADRD. Martyr et al. (2018) found that being married had a small 

association with better QoL (weighted effect r = 08). Walker et al. (2020) noted that among 

Indigenous people of East Malaysia never being married was associated with higher risk 

of ADRD (OR = 1.85) but failed to reach statistical significance. Plassman et al. (2010) 

reported no statistically significant association between marital status and cognitive decline 

in older adults.

Other Factors: Bougea et al. (2022) observed that a greater number of psychosocial 

stressors was related to a “progressively higher risk” of AD and other dementias. Wu-Chung 

et al. (2022) found that spousal caregivers had higher incidence of ADRD, higher risk 

for cognitive impairment, poorer cognitive function at follow-up, and more rapid decrease 

in cognitive function over time than non-caregivers in five longitudinal studies. Edwards 

et al. (2018) examined the association of the relationships between patient and caregiver 

and found a significant association between relationship with the family carer and global 

challenging behaviors (most p values <0.02), whereas caregiver relationship was not 

associated with QoL or with risk of institutionalization, hospitalization, or death. Martyr et 
al. (2018) reported that religious beliefs/spirituality (weighted effect r = 0.35) had moderate 

associations with better QoL, while living in the community showed small associations with 

better QoL (weighted effect r = 0.12). In Indigenous communities, Walker et al. (2020) 
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found that noting culture as a source of strength (OR = 0.514) was associated with lower risk 

of ADRD, though these results were not significant statistically.

II. Technology-based and other social interventions to enhance social connections in 
people with (or without) ADRD

Table 2 includes eight systematic reviews of social interventions in persons with ADRD. 

(There were no meta-analyses of such interventions.) Two papers also included persons with 

MCI (Neal et al., 2021; Rai et al., 2022), while one included older people without ADRD 

(Heins et al., 2021). The eight articles are subdivided into (A) five on technology-based 

social interventions (Heins et al., 2021; Hirt et al., 2021; Neal et al., 2021; Pinto-Bruno et 
al., 2017; Rai et al., 2022), (B) two on other social interventions (Marks and McVilly, 2020; 

Scott et al., 2022), and (C) one on mixed technology-based and other social interventions 

(Han et al., 2016).

Impact on Social Connections and Other Outcomes: Five of the included 

systematic reviews found that, to varying degrees, technology-based interventions designed 

to reduce or prevent social isolation or loneliness in people with ADRD improved social 

behavior and QoL, reduced loneliness and social exclusion, and enhanced social interaction. 

Pinto-Bruno et al. (2017) reported that Information and Communication Technology (ICT)-

based interventions produced benefit for people with ADRD in maintaining, facilitating, 

and creating social networks. There were statistically significant improvements in increasing 

positive social activities and behaviors such as making more choices, spending less time 

asking direct questions, initiating conversation, and engaging in more singing. Rai et 
al. (2022) noted some improvements on measures of QoL in individuals with ADRD, 

including outcomes related to social connectedness, with technology-based interventions. A 

systematic review (Heins et al., 2021) of studies of technological interventions targeting 

social participation or social isolation in older adults with and without ADRD found 

that participants with cognitive impairment showed initial improvement at 6 weeks with 

significantly higher social interaction, but it did not persist at 12 weeks. Older adults without 

cognitive impairment largely reported no statistically significant changes. Qualitative studies 

in older adults found that technological interventions promoted development or maintenance 

of social connections, companionship, social interactions, and communication, and decrease 

in loneliness. In mixed-method studies, a minority reported statistically significant positive 

effects on social participation. Hirt et al. (2021) obtained mixed results relating to behavioral 

outcomes, including neuropsychiatric symptoms, disturbing behavior, QoL, and activities of 

daily living in persons with ADRD. Neal et al. (2021) noted significant positive effect of 

technological intervention on social participation in ADRD in only one of the four studies 

reviewed.

Two other reviews (Marks and McVilly, 2020; Scott et al., 2022) reported that other 

social interventions such as horticulture-based activities and pet-based interventions led 

to positive impacts on social engagement, social interactions, and mental and physical 

well-being for individuals with ADRD. Scott et al., (2022) reviewed five studies of 

horticulture-based activities in community-dwelling people with ADRD. Four of those 

studies reported improved social interaction, including promotion of shared communication 
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about experiences living with ADRD, development of new social bonds, creation of a shared 

sense of identity, and development of intimate relationships. Another systematic review 

(Marks and McVilly, 2020) noted that the use of trained assistance dogs resulted in a 

statistically significant increase in social interaction in the experimental group in one study 

and a significant decrease in behavioral pathology in another. Qualitative studies reported 

enhanced communication with “volunteers”, increased trust and self-determination, and the 

ability to reflect. Results were inconsistent regarding irritability and agitation, mood, daily 

activities, and QoL.

One review (Han et al., 2016) of mixed technology-based and other social interventions 

included 32 studies investigating possible benefits of individualized social and leisure 

activities, particularly technology-based simulated presence therapy (SPT) and non-

technology-based individualized reminiscence therapy (IRT), in people with ADRD. The 

SPT, which consists of individually tailored audio or video simulations of social contact with 

a family member, produced reduction in agitation and disruptive or withdrawn behaviors 

and increase in social interactions, compared to alternative interventions or standard care. 

However, one-on-one interactions had superior benefit in decreasing agitation than SPT, and 

audio SPT could be unsuitable for people with ADRD and a history of hallucinations. 

The IRT, consisting of facilitated activity where participants spoke with others about 

memories and life experiences to promote direct social interactions, improved overall QoL 

and depressive symptoms.

Impact on Cognition: In general, the intervention studies that assessed cognition did not 

find a significant improvement in cognition. Thus, Han et al. (2016) found that a randomized 

controlled trial (RCT) of IRT in people with ADRD showed no significant effect on 

cognition. Hirt et al. (2021) also reported no significant effect of social robots including pet 

robots, humanoid robots, and telepresence (social presence) robots on cognition in people 

with ADRD. While Marks and McVilly (2020) noted that the use of trained assistance dogs 

produced “generally positive results” on “cognitive impairment outcomes” in people with 

ADRD, the form and quality of the studies varied considerably, and no statistical analyses 

were presented.

Discussion

In the US healthcare practice for older adults, healthy lifestyle including physical activity 

and better nutrition is emphasized along with adherence to prescribed medications for 

persons with hypertension, diabetes, heart disease, etc. Yet, little attention is paid to 

the assessment and interventions related to the single most important evidence-based 

determinant of health and longevity – viz., social connections. Countless investigations have 

shown that social relationships are highly significant predictors of mental and physical well-

being and reduce the risk of multiple illnesses including ADRD (Holt-Lunstad et al., 2017). 

Yet, we did not find a review that synthesized the estimates and findings from meta-analyses 

and systematic reviews of studies on the association of social connections with cognitive 

decline, or of trials of technology-based and other social interventions seeking to enhance 

social connections in people with ADRD.
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This scoping review examined the associations between social connections and outcomes 

primarily related to cognitive decline in older adults with or at risk for ADRD, as well 

as technology-based and other social interventions to promote social connections. Social 

connection is a broad construct, and it will be useful to determine which components are 

more impactful than others. The strongest evidence for an association of social connections 

with lower risk of cognitive decline was related to social engagement and social activities. 

There was also evidence linking social network size to cognitive function or cognitive 

decline, but it was not consistently significant. A number of, though not all, studies reported 

a significant association of being married or in a relationship with lower risk of ADRD. 

However, evidence showing that social support reduces the risk of ADRD was weak. 

Social support is known to improve well-being in people with mental and physical illnesses 

but may not delay the progression of cognitive decline because it is not associated with 

increased physical and psychosocial activities. To varying degrees, technology-based and 

other social interventions designed to reduce or prevent social isolation or loneliness in 

people with ADRD were found to improve social behavior and QoL and enhance social 

interaction and social activities; however, they had no significant impact on cognition.

This review has several limitations. Despite our best efforts, we might have missed a few 

relevant meta-analyses or systematic reviews on social connections in ADRD. Also, there 

are other social factors affecting individuals with ADRD that we did not include here 

(e.g. healthcare access, stigma, macroeconomic policies that affect access to resources, 

etc.), but our focus was on social connections as these have been shown to have some of 

the largest effects on health and longevity (Holt-Lunstad et al., 2017). There are also a 

number of noteworthy limitations of the individual studies that were included in the meta-

analyses and systematic reviews. For example, many investigations were cross-sectional 

and, therefore, do not show causality. There was also considerable heterogeneity in the 

measured constructs, some of which had not been validated in persons with ADRD, and in 

study samples of patients and comparison groups, restricting generalizability of the results. 

The definitions of terms such as social engagement were often lacking or variable across 

studies. The assessment of heterogeneity of study findings, scientific quality, publication 

bias, and sensitivity analysis varied across the meta-analyses and was usually not performed 

in systematic reviews, as can be seen from Table 1. A number of studies did not adjust 

for relevant confounders including overlapping SDoHs such as socioeconomic status and 

disadvantaged neighborhoods. Most studies were predominantly conducted in high-income 

countries. Future studies should expand the research to low- and middle-income countries 

and also include immigrants who face additional problems in connecting with their newly 

adopted society.

This scoping review was conducted to characterize the developing literature on social 

connections and ADRD through the lens of meta-analyses and systematic reviews. We found 

a variety of outcomes through 11 meta-analyses and systematic reviews of longitudinal, 

case–control, and cross-sectional studies (e.g. social engagement, social activities, social 

network, social support, social isolation, and marriage) and eight interventions seeking to 

improve social health and social connections. As a greater number of meta-analyses and 

systematic reviews will be published in the near future on each of these unique topics, 
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umbrella reviews will be needed to synthesize the effect sizes, examine the study quality, 

and determine future directions.

While we present findings in terms of social connections’ impact on ADRD, it may 

also be that persons predisposed to cognitive decline and ADRD may have poorer social 

connections or may socially isolate themselves years before a clinical diagnosis. A majority 

of the studies included in this paper were cross-sectional, and therefore, limited in 

establishing a cause-and-effect relationship. Data from the US Health and Retirement Study 

showed that loneliness at baseline predicted accelerated cognitive decline, and poor baseline 

cognition predicted greater loneliness over time, pointing to the potential bidirectional 

relationship between aspects of social relations and cognitive function (Donovan et al., 
2017). Data from the National Health and Aging Trends Study 2011–2018 surveys showed 

different trajectories of social isolation and dementia risk (Xiang et al., 2021). Two-thirds of 

the low-risk dementia group were in the rarely isolated group. The high-risk dementia group 

had the most overlap with the decreasing social isolation group, followed by the persistently 

isolated group. A study of 5,753 older dementia-free Americans over 8 years reported that 

social isolation was associated with subsequent cognitive functioning and lower cognitive 

functioning was associated with greater subsequent social isolation (Qi et al., 2023). Sleep 

disturbance partially mediated the effect of social isolation on cognitive functioning. Shen 

et al. examined bidirectional relationships between social isolation/social interaction and AD 

using Mendelian randomization method for assessing potential causal inference (Shen et al., 
2021). Of the five types of social engagement examined, only one showed evidence of an 

association with the risk of AD. Attendance at a gym or sports club was inversely associated 

with the risk of AD, suggesting that gym/sports club attendance may lead to a reduced 

risk of AD. Thus, the overall evidence for a direct causal link between social participation 

and dementia is not definitive due to limitations in observational research but is somewhat 

consistent and biologically plausible. Further studies are warranted to elucidate potential 

mechanisms.

Another confounding factor related to the association between social connections and 

cognitive function among persons with ADRD is the well-being and functioning of the 

family caregivers on whom they rely (Jeste et al., 2021). As stressed by Van Orden 

and Heffner, social connection is an understudied target of intervention for the health of 

ADRD patients’ family caregivers, and there is an urgent need for developing mechanism-

informed and principle-driven behavioral interventions to promote social connection in these 

individuals (Van Orden and Heffner, 2022). A systematic review (Jeste et al., 2021) focused 

on social support interventions for caregivers of persons with ADRD concluded that while 

multicomponent social support interventions may improve caregiver well-being, there was 

insufficient evidence to conclude whether a change in social support was the underlying 

mediating factor. Another systematic review reported preliminary evidence to support the 

acceptability of psychosocial interventions by dementia caregivers, although the available 

supporting evidence was limited (Dam et al., 2016). A third systematic review of dementia 

care programs commented on limitations of the literature, although there seemed to be 

some positive effect on providing support and improving outcomes for persons living with 

dementia and their caregivers (Demanes et al., 2021).
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Our review did not include studies of risk for MCI. The reason is the marked heterogeneity 

in the course of cognitive decline in persons with MCI, indicating that that the risk factors 

for MCI may be different from those for ADRD. According to Peterson, the annual rate at 

which MCI progresses to dementia varies between 8 and 15% per year (Petersen, 2016). In 

a study of 739 participants with MCI from the National Alzheimer’s Coordinating Center 

Uniform Data Set, after 3 years, 238 participants (33.6%) progressed to dementia, while 90 

(12.2%) reverted to normal cognition (McGirr et al., 2022). Thus, a majority of the persons 

with MCI do not develop ADRD at least over a period of several years. Nonetheless, future 

studies should examine risk factors for MCI.

Notwithstanding the limitations, this review supports the critical role of specific types of 

social connections – that is, social engagement and social activities, in reducing the risk 

of cognitive decline in older adults. Furthermore, the availability of efficacious technology-

based and other interventions that enhance social connections suggests that promotion of 

social connections is a feasible and promising strategy to reduce the risk of ADRD. Below, 

we offer a number of suggestions for research and interventions for older people with 

cognitive impairments of different severity.

Methodologically sound research on SDoHs related to cognitive decline in older adults is 

urgently warranted. It should include the development and testing of pragmatic, reliable, and 

valid measures of social connections both at individual and community levels (Sturm et al., 
2023). Other relevant measures and possible confounding factors such as socioeconomic 

characteristics should also be examined. Prospective longitudinal studies in randomly 

selected large and diverse samples are recommended. A further direction for future research 

is examining the neurobiological effects of social connections as well as those of prosocial 

interventions in people with ADRD that might improve brain function and alter biomarkers 

of cognition, aging, and stress (Jeste et al., 2023a). Higher levels of social engagement in 

older adults are reportedly associated with increased total brain and gray matter volumes 

as well as greater gray matter integrity in regions relevant to social cognition (Krivanek 

et al., 2021). Also, some interventions that enhanced social engagement seemed to have 

a potential to boost brain health and cognitive reserve. An RCT of an intergenerational 

social health promotion program labeled Experience Corps showed that, compared to the 

control group, the purposeful activity embedded within the intervention arm of that program 

halted in women, and reversed in men, declines in brain volume in regions vulnerable to 

ADRD (Carlson et al., 2015). Thus, a comprehensive biopsychosocial perspective should be 

employed to carry out meaningful research projects on social connections.

With the rapid growth and dissemination of digital technology as well as artificial 

intelligence, there is an unquestionable need to develop and test new interventions to 

promote social connections in older adults including those with ADRD. Hirt et al. (2021) 

reported on studies evaluating pet robots which resulted in improvement in behavioral 

emotion-related well-being, QoL, and functioning. While the results of the technology-based 

interventions were mixed, they hold promise for robots and digital interventions to improve 

social connectedness in people with ADRD. Rigorous studies with larger sample sizes are 

needed to evaluate the long-term effects of such strategies. While the research on digital 

interventions is nascent, it does show the potential of scalable support. The predominance 
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of robot/animatronic-based interventions is likely related to their low cognitive load and a 

high degree of usability, which stands in contrast to most current smartphone apps, virtual 

reality systems, and wearables. Implementation of technology-based interventions in routine 

healthcare practice is challenging for several reasons including low usability of internet-

based interventions. The System Usability Scale has been increasingly applied to measure 

usability of industrial products (Mol et al., 2020). Similarly, the Technology Acceptance 

Model is the most widely employed theory to explain the user acceptance of a particular 

technology (Feng et al., 2021). It is based on the hypothesis (Davis et al., 1989) that both 

perceived usefulness and perceived ease of use form the users’ beliefs and intent regarding 

technology use. Today very few studies in geriatric neuropsychiatry employ the System 

Usability Scale or the Technology Acceptance Model. New efforts to capture, quantify, and 

design around any barriers to technology-based interventions in older adults, utilizing these 

methods, will help advance the next generation of technology-informed approaches.

In sum, empirical evidence supports the significant contribution of social engagement and 

social activities to reducing the risk of ADRD in older adults. As the number of people 

with ADRD will nearly double within a few decades (Jeste et al., 2023b), innovative and 

scalable strategies are urgently needed to address this serious public health problem. Digital 

and other technology-based social interventions are likely to play an important role in this 

area.
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Figure 1. 
Prisma flow chart.

*Consider, if feasible to do so, reporting the number of records identified from each 

database or register searched (rather than the total number across all databases/registers).

**If automation tools were used, indicate how many records were excluded by a human and 

how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et 

al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 

BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-

statement.org/
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