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Abstract:
Introduction:

This systematic review aimed to assess the association between social participation in group activities or associations and the risk of dementia
based on longitudinal cohort studies.

Methods:

We searched the electronic database PubMed for relevant studies in English published up to April 13, 2021. The search strategy included a
combination of terms related to (1) longitudinal cohort studies, (2) assessing the association between social participation in group activities or
associations and the risk of dementia, and (3) the article must be published in English or Japanese.

Results:

Of the 1,881 identified studies, 7 were included in the current systematic review. Five of these seven studies indicated social participation in group
activities or associations to be significantly associated with a decreased risk of dementia. Our search also revealed the following points: 1) four
studies evaluated the association between the specific type of social participation and the risk of dementia; 2) two studies evaluated the association
between the frequency of social participation and the risk of dementia, and 3) one study investigated the effects of changes in the state of social
participation on the risk of dementia.

Conclusion:

To clarify the association between social participation in group activities or associations and the risk of dementia, future studies should: 1) evaluate
the association between the specific type and frequency of social participation and the risk of dementia, and 2) investigate the effects of changes in
the states of social participation on the risk of dementia.
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1. INTRODUCTION
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Social participation is defined as participation in activities

According to the World Health Organization, the number that provide interaction with others in society and the

of people with dementia is increasing worldwide, and has been
estimated to reach over 50 million and almost triple by 2050
[1]. Social isolation is considered an important modifiable risk
factor for the incidence of dementia, and accounts for 3.5% of
cases [1, 2]. Social isolation refers to a state with objectively
low levels of contact with others and connection with the
community [3]. Participation in social activities is an effective
way to prevent social isolation [3].
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community [4]. A prior systematic review, which included
studies published until September 17th, 2012, suggested that
social participation is associated with a decreased risk of
dementia [5]. Recently, a prospective cohort study that
included 48,216 older Japanese participants revealed that
engagement in leisure activities involving group-based
interactions showed the strongest association with reduced
mortality [6]. Therefore, this systematic review of prospective
cohort studies examining the association between participation
in social group activities or associations with the development
of dementia aimed at summarizing the reported results and
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identifying future perspectives.

2. MATERIALS AND METHODS

This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. We searched the PubMed electronic
database on April 13th, 2021. The search strategy included a
combination of terms related to (1) longitudinal cohort studies,
(2) assessing the association between social participation in
group activities or associations with risk of dementia, and (3)
an article published in English or Japanese. The search period
involved articles published up to April 13th, 2021. Medical
Subject Heading (MeSH) and free-text terms used were as
follows:  (“Human  Activities”[Mesh] OR  “Social
Behavior’[Mesh]) AND “Dementia”’[Mesh] AND (“cohort
studies”[MeSH Terms] OR (“cohort”[All Fields] AND
“studies”[All Fields]) OR “cohort studies”[All Fields] OR
“cohort”[All  Fields]) @ AND  Humans[Mesh] AND
(English[lang] OR Japanese[lang]).

The studies identified during the systematic review were
screened by two researchers (RT and SU) for the titles,
abstracts, and full texts for eligibility. Any discrepancies were
resolved through discussion.

3. RESULTS

3.1. Identification of Studies

A total of 1,881 studies were identified in PubMed. We
excluded 1,862 articles after assessing the titles/abstracts.
Nineteen publications were screened in full text, and seven
studies met the inclusion criteria [7 - 13]. A detailed flowchart
of the systematic review is presented in Fig. (1).

Records identified through
database searching (n=1,881)

Excluded based on title and
abstract (n=1,862)

Full-text articles asceses for
inclusion criteria (n=19)

Full-text articles excluded, with
reasons: not participation in
group activity or association

(n=12)

Studies included in systematic
review (n=7)

Fig. (1). Flow chart of systematic review.

3.2. Study Characteristics

Table 1 summarizes the characteristics of the included
studies. Two studies were published each in 2020 [8, 9] and
2017 [10, 11], and one study was published each in the years
2021 [7], 2016 [12], and 1995 [13]. Three studies were
conducted in the United Kingdom [7 - 9]; one study each was
conducted in Sweden [10], Japan [11], the United States [12],
and France [13]. The sample size for each study ranged from
587 [12] to 851,307 [7]. The duration of follow-up varied from
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3 [12, 13] to 18 years [8]. One of the seven studies included a
person with dementia [10], whereas six were excluded [7 - 9,
11 - 13]. In addition, one study excluded people who received
benefits from Japanese long-term care insurance and those who
developed dementia within two years of baseline [11].

3.3. Types of Social Participation

Social participation in group activities or associations was
measured using a self-administered questionnaire among all
reviewed studies. Four studies evaluated the specific types of
social participation [7, 9, 12, 13]. Participation in any activity
was defined as a social group activity in three studies [9 - 11].

3.4. Scale

Participants were asked about the frequency of social
participation in four studies [8, 9, 11, 12], whether they
participated in group activities in two studies [7, 13], and
average hours per week of participation in one study [10]. Of
those, the authors of five studies categorized them into binary
variables such as “participating” or ”no participating” [7, 11 -
13], two studies used the frequency of social participation [8,
9], and one study observed the changes in the state of social
participation during the study period [10].

3.5. Definition of Onset of Dementia

International Diagnostic criteria were used to diagnose
dementia in three studies [7, 8, 13]. Two studies used the
International Classification of Disease 10th revision to assess
dementia [7, 8], and one study used the Diagnostic and
Statistical Manual of Mental Disorders (DSM), 3™ Edition,
Revision criteria [14], to assess dementia [13].

An indirect measure was used to assess the onset of
dementia in two studies [10, 11]. One study [10] used data on
anti-dementia treatments from the Swedish National Prescribed
Drug Register that contains data on dispensed out-patient
prescriptions at all Swedish pharmacies, excluding drugs sold
over-the-counter and inpatient use in hospitals [15]. The type
of anti-dementia treatment involved Donepezil, Rivastigmine,
Galantamine, and Memantine. One study [11] used incident
functional disability with dementia under Japan’s long-term
care insurance program. The degree of independence was
evaluated according to eight levels: 0, I, IIa, IIb, IIIa, IIIb, IV,
and M (0O=Independent, M=individuals with severe mental or
physical diseases and behavioral disorders that require
specialized medical care), and commonly, a level of higher
than Ila was defined as onset dementia [16].

Combinations were used to assess the onset of dementia in
two studies [9, 12]. One study used an algorithm that combines
self-reported or informant-reported physician diagnosis of
dementia or Alzheimer’s disease or an informant-reported
score on the 16-question Informant Questionnaire on Cognitive
Decline in the Elderly [9]. One study [12] used two methods. A
neurological exam and the Mini-Mental State Examination [17]
were used for participants who allowed in-person evaluation. If
participants did not allow a full in-person evaluation, the
authors used the mixed algorithm from the Dementia
Questionnaire (DQ) [18 - 20], the short version of the
Cognitive Abilities Screening Instrument (CASI-short) [21],
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the Dementia Severity Rating Scale (DSRS) [22], the
Functional Activities Questionnaire (FAQ) [23], and the index
of independence in activities of daily living (ADL) [24].

3.6. Confounders

The following variables were adjusted in the multivariable
analysis: age [7 - 13], education [7 - 12], physical activity [7 -
11], sex [8, 9, 11, 12], employment status [7 - 9, 11],
depressive status [7, 9, 11], history of hypertension [7, 8, 11]
and diabetes [7, 8, 11], marital status [7, 8, 11], alcohol

Table 1. The characteristics of the included studies.
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consumption [7, 8, 11], smoking habit [7, 8, 11], history of
cardiovascular conditions [8, 9, 11], residential status [7, 11],
wealth/income [9, 10], self-rated health [7, 10], body mass
index [7, 8], history of stroke [8, 11], cognition [8, 13], the
proportion of deprivation in their residential area [7], history of
menopausal hormones usage [7], ethnicity [7], occupational
position based on grade of last employment [8], eyesight [8],
hearing [9], prolonged sickness or disability [10],
independence of activity of daily living [11], daily caffeine
consumption [12], and/or supplemental vitamin intake [12].

Author/Year/ |Sample type| Sample Type of social Scale Dementia criteria Confounders Findings
Location size/Mean participation
age
(S.D)/range
Floud S et al, Person 851,307 Voluntary work | Participating, or no Hospital record Age, education, | Follow up less
2021, UK [7] without 60(5) Group for art, craft participating [ICD-10 codes frequency of than 5 years,
dementia NA or music (F00-03, G30)] strenuous physical [ from 5to 10
activity, paid work, |years, more than
depression, 10 years
hypertension, Not participate
diabetes, currently | in voluntary
married, alcohol work: HR =
consumption, 1.27, 99%CI:
smoking, living |0.99-1.62, 1.10,
with a partner, self- 99%Cl:
rated health, BMI, | 1.00-1.22, 0.96,
area deprivation, 99%Cl:
use of menopausal 0.92-1.00
hormones Not participate
in artistic
activity: HR =
1.37, 99%CI:
1.01-1.85, 1.19,
99%CI:
1.06-1.34, 1.04,
99%CI:
0.99-1.09
Sommerlad A Person 8,280 Involvement in clubs| Never, less often, National Health Age, education, |[No specific type
et al., 2020, without 55.9(6.0) | and organizations, |monthly, or weekly [ Service digital hospital | hours per week of of leisure
UK [8] dementia 44.8-69.2 | voluntary or official episode statistics and moderate or activity was
and who Positions or office; mental health services | vigorous physical | associated with
works in the school governor, data [ICD-10 codes activity, sex, dementia risk
London councilor, efc. (FO0x-F03x, F05.1, [employment status, | (HR per 1 point
office of 20 Religious activity or and G30x-31.0)] hypertension, type 1| increase on
Whitehall observance or 2 diabetes activity scale).
department mellitus, marital
status, weekly
alcohol
consumption,
smoking, coronary
heart disease, BMI,
acute stroke,
cognition, ethnicity,
occupational
position based on
grade of last
employment
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Fancourt D et Person 9,550 Community group | Less than once a Combines self- Age, education, | No significant
al., 2020, without 65.2(9.2) engagement [(1) year, once or two | reported or informant- | physical activity, [association was
UK [9] dementia 50-99 meetings relating to | times per year, or | reported physician sex, employment | found between
a common interest | every few months | diagnosis of dementia | status, depression, community
such as a political or more or Alzheimer disease cardiovascular group
party, trade union or or an informant- conditions, wealth, [engagement and
environmental reported score above | eyesight, hearing dementia.
group, (2) tenants the threshold of 3.38
group, resident on the 16-question
group, or IQCODE
neighborhood watch,
(3) church or other
religious group, (4)
charitable
association, (5)
education class, arts
or music group
evening class, (6)
social club or (7)
any other
organization, club or
society]
GriepY et al., Retired 1,001 Voluntary work (a | Engaged, or not Prescribe for anti- Age, education, Continuously
2017, 67.0(1.68) society, relief engaged in dementia treatment | how much exercise | participated in
Sweden [10] 65+ organization, voluntary work from the Swedish they get in an volunteer work:
religious National Prescribed average week, HR =2.44,
organization, Drug Register income, general 95%CI:
political party or self-rated health, 1.86-3.21 (3
non-profit prolonged sickness | years of follow
organization) or disability up); 2.46,
95%Cl:
1.89-3.24 (5
years)
Nemoto Y ef | Person in 13,850 Organization Participate, or not | Incident functional Age, education, | Among young-
al., 2017, local 79(2.4) (neighborhood participate in any disability with walking time, sex, | older people
Japan [11] | community 65+ association, social activities dementia employment, (65-74 years)
without senior citizen (neighborhood depression, Participants: HR
dementia, club/fire-fighting | association, senior hypertension, =0.75, 95%CI
not received team, religious citizen club/fire- diabetes, marital 1.02-1.46
public long- group, political fighting team, status, alcohol Had leadership
term care, organization or religious group, status, smoking | positions: HR =
and who group, industrial or political status, heart 0.81, 95%CI,
didn’t trade organization or disease, residential 0.65-0.99
developed association, group, industrial or status, stroke, JADL
dementia volunteer group, | trade association, Among old-old
within two citizen or consumer | volunteer group, people (more
years of the group, citizen or consumer than 75 years)
baseline hobby group, and group, hobby No significant
sports group or club)| group, and sports association was
group or club) observed.
Had leadership
positions, regular
members, or non-
member
Paganini-Hill Person 587 Time spent religious | Rarely/never, or | Neuropsychological |Age, education, sex, Going to
Aetal,2016,| without 93(2.6) activity (Going to more frequently | test battery (MMSE, caffeine intake, church,
USA [12] dementia 90-103 church, synagogue, DQ, CASI-short, supplemental synagogue,
religious events) DSRS, FAQ, ADL) | vitamin C intake, [religious events:
reading HR=0.66, p <
0.05
Fabrigoulre C Person 2,040 Golden age clubs Yes or no Screenings according Age, baseline No significant
etal., 1995, without 74.8(6.9) Associations to the DSM-III-R cognition association was
France [13] dementia 65-101 criteria observed.
and live at
home

ICD-10 = International Classification of Disease; MMSE = Mini Mental State Exam; CASI-short = Cognitive Abilities Screening Instrument; DSRS = Dementia Severity

Rating Scale; FAQ = Functional Activities Questionnaire; DQ= Dementia Questionnaire; DSM-III-R= Diagnostic and Statistical Manual of Mental Disorders, Third
Edition, Revision; IQCODE = Informant Questionnaire on Cognitive Decline in the Elderly
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3.7. Synthesis of Results

Five out of the seven studies indicated social participation
in group activities or associations to be significantly associated
with a decreased risk of dementia [7, 9 - 12]. A follow-up of
less than 5 years, and from 5 to 10 years, and participation in
artistic work were associated with dementia risk (HR, 1.37;
99% CI, 1.01-1.85; HR, 1.19; 99% CI: 1.06-1.34). During the
second decade, participation in voluntary and artistic work
showed little or no association with the development of
dementia [7]. After excluding people who developed dementia
within two years of the baseline, no specific type of leisure
activity was associated with dementia risk [8]. Compared with
community group engagement less than once a year, the hazard
risk of dementia was lower once or twice per year (HR, 0.69;
95% CI: 0.53-0.89) [9]. Compared with discontinuous
participants or non-participants, people who continuously
volunteered were less likely to be prescribed an anti-dementia
treatment (2012: HR, 2.44; 95% CI, 1.86-3.21; 2014, HR, 2.46;
95% CI, 1.89-3.24) [10]. Among the younger subgroups of the
elderly, compared with non-participants, regular members and
those with leadership positions had a lower risk of dementia
(HR, 0.75; 95% CI: 0.64-0.88). Non-participants had a higher
risk of dementia (HR, 1.22, 95%CI: 1.02-1.46), and those in
leadership positions had a lower risk of dementia (HR, 0.81;
95% CI: 0.65-0.99). Among the older subgroups of the elderly
(75 years or older), neither participant status nor role in an
organization was significantly associated with the risk of
dementia [11]. Compared with participants who participated in
religious activities rarely or never, daily or almost daily
participation in religious activities was associated with a lower
risk of dementia (HR, 0.66, p<0.05) [12]. Participation in
golden age clubs or associations was not significantly
associated with the risk of dementia [13].

4. DISCUSSION

The majority of the studies in this systematic review
indicated social participation with group activities or
associations to be significantly associated with a decreased risk
of dementia. In this study, we conducted a systematic review
by limiting the literature to prospective cohort studies.
Prospective cohort studies have the highest level of evidence
among observational studies that only observe the presence or
absence of exposure without intervention. The advantage of
cohort studies is that the validity of exposure information is
high because observations begin with exposure, and the
temporal relationship between exposure and the occurrence of
the outcome is relatively clear. In addition to cohort studies,
cross-sectional studies are the most common observational
studies. Exposure and outcome are assessed simultaneously in
cross-sectional studies, so that information on exposures that
are simple to conduct and invariant (e.g., sex, race) can be
collected accurately. However, cross-sectional studies do not
address exposures that may change with disease occurrence
because it is difficult to assess the temporal relationship
between exposure and disease occurrence [25].

Two potential mechanisms may be involved in the
decreased risk of dementia through participation in group
activities or associations. First, participation in social activity,
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including physical, cognitive, and social stimulation, helps
build neural pathways and contributes to cognitive reserve [2,
26]. The physical, cognitive, social stimulation generated by
social activities promotes brain and neural development [26].
These stimuli cause an increase in synaptic density [27] and
activate unused areas of the brain, which seems to preserve
cognitive function [26]. Experimental mouse studies have also
shown that new neurons are generated in the hippocampus
when they develop in a stimulating environment [28 - 30].
Differences in levels of baseline cognitive reserve might affect
the subsequent cognitive and clinical trajectories. Although
baseline cognition was controlled in the multivariate analysis in
two studies [8, 13], cognitive reserve, which can be measured
by questionnaires [31], should be taken into account in future
studies as a confounder. Second, participation in social activity
increases social support and helps reduce stress levels
associated with a low risk of dementia incidence [2, 32].
Participation in social activities expands social networks and,
consequently, increases social support [33]. Social support
reduces the stressor itself and buffers the effects of stress on
the body and mind by improving coping ability against
stressors [34]. Buffering stress may reduce the onset of
dementia [35].

One out of three studies [7, 8, 13], which measured
dementia onset using the International Diagnostic criteria, did
not find a statistically significant association between
participation in social group activities and dementia risk [13].
However, unlike the other two studies, dementia was defined
based on criteria provided in the DSM 3" Edition, which is no
longer in use [14]. The DSM 5" Edition, which was published
by the American Psychiatric Association in 2013, is currently
available [36]. The criteria for the diagnosis of dementia in the
DSM 5" Edition are broader compared to the 3 and 4"
Edition. This has resulted in a 40% increase in the number of
patients diagnosed with dementia [37]. Therefore, the
inconsistency of results may have occurred due to the
difference in the criteria for dementia used.

Older people in the United Kingdom, Sweden, Japan, the
United States, and France participated in group activities or
associations. According to the World Values Survey Wave 5
(2005-2009) [38], in these five countries, 37% of people
participated in churches or religious organizations, 29% of
people in sports or recreation organizations, 23% of people in
art, music, or educational organizations, 21% of people in labor
unions, 22% people in a political party, 14% of people in an
environmental organization, 17% people in a professional
organization, 25% of people in charitable/humanitarian
organizations, 15% in consumer organizations, and 16% of
people participated in any other organization. In addition, 56%
of Japanese people older than 65 participated in group
activities or associations in the World Values Survey Wave 7
(2017-2020) [39]. Accordingly, future studies that focus on the
association between the specific type and frequency of social
participation and the risk of dementia are needed. A study
evaluating the effects of changes in social participation on the
risk of dementia is also needed.

This study has some limitations, which reflect our
positionality and differential proximity to relevant studies
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published in several languages (previous works need to be
addressed for epistemological reflections on these issues [40 -
43]). First, potential publication bias was inevitable because of
the unavailability of unpublished data. Second, as we included
published peer-reviewed studies only, a review including grey
literature may have led to different findings. Third, proximity
operators and field codes differ between databases. Thus, to
avoid inaccuracies that may result from translating a search
strategy into different interfaces and search syntaxes, the
studies were identified using a single free database, PubMed.
However, using multiple paid databases such as PsycINFO and
EMBASE for the literature search would make our results
more robust [44 - 46]. Fourth, this review only considered
articles written in English or Japanese.

CONCLUSION

This systematic review included articles related to
prospective cohort studies that examined the association
between social participation in group activities or associations
and the risk of dementia. The incidence of dementia was
significantly lower in those who participated in group activities
or associations than in those who did not participate in five out
of seven of the articles retrieved. Future studies should
consider the following aspects: 1) the relationship between the
specific type and frequency of social participation and the risk
of dementia, and 2) the effect of changes in social participation
on the risk of dementia.

CONSENT FOR PUBLICATION
Not applicable.

STANDARDS OF REPORTING
PRISMA guidelines and methodology were followed.

FUNDING

This study was funded by the Promotion of Science,
KAKENHI; Grant Number: JP 20K02392 (CoBiA).

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

Declared none.
SUPPLEMENTARY MATERIAL

PRISMA checklist is available as supplementary material on
the publisher’s website along with the published article.

REFERENCES

1 World Health Organization. Global action plan on the public health
response to dementia. 2017.

2] Livingston G, Huntley J, Sommerlad A, ef al. Dementia prevention,
intervention, and care: 2020 report of the Lancet Commission. Lancet
2020; 396(10248): 413-46.
[http://dx.doi.org/10.1016/S0140-6736(20)30367-6]
32738937]

[3] Ejiri M, Kawai H, Fujiwara Y, ef al. Social participation reduces

[PMID:

[4]

[3]

[8]

[10]

(1]

[12]

[13]

[1e]

[17]

(18]

[19]

Taniguchi and Ukawa

isolation among Japanese older people in urban area: A 3-year
longitudinal study. PLoS One 2019; 14(9)e0222887
[http://dx.doi.org/10.1371/journal.pone.0222887] [PMID: 31539403]
Levasseur M, Richard L, Gauvin L, Raymond E. Inventory and
analysis of definitions of social participation found in the aging
literature: Proposed taxonomy of social activities. Soc Sci Med 2010;
71(12): 2141-9.
[http://dx.doi.org/10.1016/j.socscimed.2010.09.041]
21044812]

Kuiper JS, Zuidersma M, Oude Voshaar RC, et al. Social relationships
and risk of dementia: A systematic review and meta-analysis of
longitudinal cohort studies. Ageing Res Rev 2015; 22: 39-57.
[http://dx.doi.org/10.1016/j.arr.2015.04.006] [PMID: 25956016]
Kobayashi T, Tani Y, Kino S, Fujiwara T, Kondo K, Kawachi I.
Prospective study of engagement in leisure activities and all-cause
mortality among older japanese adults. J Epidemiol 2021.
[http://dx.doi.org/10.2188/jea.JE20200427] [PMID: 33551388]

Floud S, Balkwill A, Sweetland S, ef al. Cognitive and social activities
and long-term dementia risk: The prospective UK Million Women
Study. Lancet Public Health 2021; 6(2): e116-23.
[http://dx.doi.org/10.1016/S2468-2667(20)30284-X]
33516288]

Sommerlad A, Sabia S, Livingston G, Kivimédki M, Lewis G, Singh-
Manoux A. Leisure activity participation and risk of dementia: An 18-
year follow-up of the Whitehall II Study. Neurology 2020; 95(20):
€2803-15.
[http://dx.doi.org/10.1212/WNL.0000000000010966]
33115773]

Fancourt D, Steptoe A, Cadar D. Community engagement and
dementia risk: Time-to-event analyses from a national cohort study. J
Epidemiol Community Health 2020; 74(1): 71-7.
[http://dx.doi.org/10.1136/jech-2019-213029] [PMID: 31662344]
Griep Y, Hanson LM, Vantilborgh T, Janssens L, Jones SK, Hyde M.
Can volunteering in later life reduce the risk of dementia? A S-year
longitudinal study among volunteering and non-volunteering retired
seniors. PLoS One 2017; 12(3)e0173885
[http://dx.doi.org/10.1371/journal.pone.0173885] [PMID: 28301554]
Nemoto Y, Saito T, Kanamori S, ef al. An additive effect of leading
role in the organization between social participation and dementia
onset among Japanese older adults: The AGES cohort study. BMC
Geriatr 2017; 17(1): 297.
[http://dx.doi.org/10.1186/512877-017-0688-9] [PMID: 29284406]
Paganini-Hill A, Kawas CH, Corrada MM. Lifestyle factors and
dementia in the oldest-old: The 90+ study. Alzheimer Dis Assoc
Disord 2016; 30(1): 21-6.
[http://dx.doi.org/10.1097/WAD.0000000000000087]
25710250]

Fabrigoule C, Letenneur L, Dartigues JF, Zarrouk M, Commenges D,
Barberger-Gateau P. Social and leisure activities and risk of dementia:
A prospective longitudinal study. J Am Geriatr Soc 1995; 43(5):
485-90.
[http://dx.doi.org/10.1111/j.1532-5415.1995.1606093 x]
7730528]

American Psychiatric Association. Work Group to Revise, D. S. M.,
III; American Psychiatric, A., Diagnostic and statistical manual of
mental disorders : DSM-III-R. 3rd ed, rev ed; American Psychiatric
Association 1987; xxix-567.

Furu K, Wettermark B, Andersen M, Martikainen JE, Almarsdottir
AB, Serensen HT. The Nordic countries as a cohort for
pharmacoepidemiological research. Basic Clin Pharmacol Toxicol
2010; 106(2): 86-94.
[http://dx.doi.org/10.1111/j.1742-7843.2009.00494.x]
19961477]

Noda H, Yamagishi K, Tkeda A, Asada T, Iso H. Identification of
dementia using standard clinical assessments by primary care
physicians in Japan. Geriatr Gerontol Int 2018; 18(5): 738-44.
[http://dx.doi.org/10.1111/ggi.13243] [PMID: 29336097]

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A
practical method for grading the cognitive state of patients for the
clinician. J Psychiatr Res 1975; 12(3): 189-98.
[http://dx.doi.org/10.1016/0022-3956(75)90026-6] [PMID: 1202204]
Silverman JM, Breitner JC, Mohs RC, Davis KL. Reliability of the
family history method in genetic studies of Alzheimer’s disease and
related dementias. Am J Psychiatry 1986; 143(10): 1279-82.
[http://dx.doi.org/10.1176/ajp.143.10.1279] [PMID: 3766791]
Silverman JM, Keefe RS, Mohs RC, Davis KL. A study of the
reliability of the family history method in genetic studies of Alzheimer

[PMID:

[PMID:

[PMID:

[PMID:

[PMID:

[PMID:


http://dx.doi.org/10.1016/S0140-6736(20)30367-6
http://www.ncbi.nlm.nih.gov/pubmed/32738937
http://dx.doi.org/10.1371/journal.pone.0222887
http://www.ncbi.nlm.nih.gov/pubmed/31539403
http://dx.doi.org/10.1016/j.socscimed.2010.09.041
http://www.ncbi.nlm.nih.gov/pubmed/21044812
http://dx.doi.org/10.1016/j.arr.2015.04.006
http://www.ncbi.nlm.nih.gov/pubmed/25956016
http://dx.doi.org/10.2188/jea.JE20200427
http://www.ncbi.nlm.nih.gov/pubmed/33551388
http://dx.doi.org/10.1016/S2468-2667(20)30284-X
http://www.ncbi.nlm.nih.gov/pubmed/33516288
http://dx.doi.org/10.1212/WNL.0000000000010966
http://www.ncbi.nlm.nih.gov/pubmed/33115773
http://dx.doi.org/10.1136/jech-2019-213029
http://www.ncbi.nlm.nih.gov/pubmed/31662344
http://dx.doi.org/10.1371/journal.pone.0173885
http://www.ncbi.nlm.nih.gov/pubmed/28301554
http://dx.doi.org/10.1186/s12877-017-0688-9
http://www.ncbi.nlm.nih.gov/pubmed/29284406
http://dx.doi.org/10.1097/WAD.0000000000000087
http://www.ncbi.nlm.nih.gov/pubmed/25710250
http://dx.doi.org/10.1111/j.1532-5415.1995.tb06093.x
http://www.ncbi.nlm.nih.gov/pubmed/7730528
http://dx.doi.org/10.1111/j.1742-7843.2009.00494.x
http://www.ncbi.nlm.nih.gov/pubmed/19961477
http://dx.doi.org/10.1111/ggi.13243
http://www.ncbi.nlm.nih.gov/pubmed/29336097
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/pubmed/1202204
http://dx.doi.org/10.1176/ajp.143.10.1279
http://www.ncbi.nlm.nih.gov/pubmed/3766791

Participation in Social Group Activities

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

311

[32]

disease. Alzheimer Dis Assoc Disord 1989; 3(4): 218-23.
[http://dx.doi.org/10.1097/00002093-198900000-00004]
2597424]

Kawas C, Segal J, Stewart WF, Corrada M, Thal LJ. A validation
study of the Dementia Questionnaire. Arch Neurol 1994; 51(9): 901-6.
[http://dx.doi.org/10.1001/archneur.1994.00540210073015] [PMID:
8080390]

Teng EL, Hasegawa K, Homma A, et al. The Cognitive Abilities
Screening Instrument (CASI): A practical test for cross-cultural
epidemiological studies of dementia. Int Psychogeriatr 1994; 6(1):
45-58.

[http://dx.doi.org/10.1017/S1041610294001602] [PMID: 8054493]
Clark CM, Ewbank DC. Performance of the dementia severity rating
scale: A caregiver questionnaire for rating severity in Alzheimer
disease. Alzheimer Dis Assoc Disord 1996; 10(1): 31-9.
[http://dx.doi.org/10.1097/00002093-199603000-00006]
8919494]

Pfeffer RI, Kurosaki TT, Harrah CH Jr, Chance JM, Filos S.
Measurement of functional activities in older adults in the community.
J Gerontol 1982; 37(3): 323-9.
[http://dx.doi.org/10.1093/geron;j/37.3.323] [PMID: 7069156]

Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of
illness in the aged the index of ADL: A standardized measure of
biological and psychosocial function. JAMA 1963; 185: 914-9.

Mark W. Epidemiology: Study Design and Data Analysis. 3rd ed. New
York: Chapman and Hall/CRC 2013.

Stern Y. Cognitive reserve in ageing and Alzheimer’s disease. Lancet
Neurol 2012; 11(11): 1006-12.
[http://dx.doi.org/10.1016/S1474-4422(12)70191-6]
23079557]

Scarmeas N, Stern Y. Cognitive reserve and lifestyle. J Clin Exp
Neuropsychol 2003; 25(5): 625-33.
[http://dx.doi.org/10.1076/jcen.25.5.625.14576] [PMID: 12815500]
Pham TM, Soderstrom S, Winblad B, Mohammed AH. Effects of
environmental enrichment on cognitive function and hippocampal
NGF in the non-handled rats. Behav Brain Res 1999; 103(1): 63-70.
[http://dx.doi.org/10.1016/S0166-4328(99)00019-4] [PMID:
10475165]

Winocur G. Environmental influences on cognitive decline in aged
rats. Neurobiol Aging 1998; 19(6): 589-97.
[http://dx.doi.org/10.1016/S0197-4580(98)00107-9]
10192219]

Pham TM, Winblad B, Granholm AC, Mohammed AH.
Environmental influences on brain neurotrophins in rats. Pharmacol
Biochem Behav 2002; 73(1): 167-75.
[http://dx.doi.org/10.1016/S0091-3057(02)00783-9]
12076736]

Kartschmit N, Mikolajczyk R, Schubert T, Lacruz ME. Measuring
Cognitive Reserve (CR) - A systematic review of measurement
properties of CR questionnaires for the adult population. PLoS One
2019; 14(8)e0219851
[http://dx.doi.org/10.1371/journal.pone.0219851] [PMID: 31390344]
Arnsten AF. Stress weakens prefrontal networks: Molecular insults to

[PMID:

[PMID:

[PMID:

[PMID:

[PMID:

[33]

[34]

[35]

[36]

[37]

[42]

[43]

[44]

[45]

[46]

The Open Public Health Journal, 2022, Volume 15 7

higher cognition. Nat Neurosci 2015; 18(10): 1376-85.
[http://dx.doi.org/10.1038/nn.4087] [PMID: 26404712]

Taylor SE. Social Support: A Review 2011. Available from: https://
www.oxfordhandbooks.com/view/10.1093/0xfordhb/9780195342819.
001.0001/0xfordhb-9780195342819-¢-009
[http://dx.doi.org/10.1093/0xfordhb/9780195342819.013.0009]

Cohen S, Wills TA. Stress, social support, and the buffering
hypothesis. Psychol Bull 1985; 98(2): 310-57.
[http://dx.doi.org/10.1037/0033-2909.98.2.310] [PMID: 3901065]
Fratiglioni L, Paillard-Borg S, Winblad B. An active and socially
integrated lifestyle in late life might protect against dementia. Lancet
Neurol 2004; 3(6): 343-53.
[http://dx.doi.org/10.1016/S1474-4422(04)00767-7]
15157849]

Sachdev PS, Mohan A, Taylor L, Jeste DV. DSM-5 and mental
disorders in older individuals: An overview. Harv Rev Psychiatry
2015; 23(5): 320-8.
[http://dx.doi.org/10.1097/HRP.0000000000000090]
26332215]

Tay L, Lim WS, Chan M, et al. New DSM-V neurocognitive disorders
criteria and their impact on diagnostic classifications of mild cognitive
impairment and dementia in a memory clinic setting. Am J Geriatr
Psychiatry 2015; 23(8): 768-79.
[http://dx.doi.org/10.1016/j.jagp.2015.01.004] [PMID: 25728011]
Inglehart RC, Haerpfer A, Moreno C. World Values Survey: Round
five - Country-Pooled Datafile Version 2009. Available from: https://
www.worldvaluessurvey.org/WVSDocumentationWV5.jsp

Inglehart RC, Haerpfer A. World Values Survey: Round seven -
Country-Pooled Datafile Version 2021. Available from: https:/www.
worldvaluessurvey.org/WVSDocumentationWV7.jsp

Simandan D. Revisiting positionality and the thesis of situated
knowledge. Dialogues in human geography 2019; 9(2): 129-49.
Simandan D. Being surprised and surprising ourselves: A geography
of personal and social change. Prog Hum Geogr 2020; 44(1): 99-118.
[http://dx.doi.org/10.1177/0309132518810431] [PMID: 32655206]
Simandan D. Proximity, subjectivity, and space: Rethinking distance
in human geography. Geoforum 2016; 75: 249-52.
[http://dx.doi.org/10.1016/j.geoforum.2016.07.018]

Simandan D. Rethinking the health consequences of social class and
social mobility. Soc Sci Med 2018; 200: 258-61.
[http://dx.doi.org/10.1016/j.socscimed.2017.11.037]
29301638]

Torgerson C. Systematic reviews. London: Bloomsbury Publishing
2003.

Dickersin K, Scherer R, Lefebvre C. Identifying relevant studies for
systematic reviews. BMJ 1994; 309(6964): 1286-91.
[http://dx.doi.org/10.1136/bmj.309.6964.1286] [PMID: 7718048]
Cumpston M, Li T, Page MJ, et al. Updated guidance for trusted
systematic reviews: A new edition of the Cochrane Handbook for
Systematic Reviews of Interventions. Cochrane Database Syst Rev
2019; 10(10)ED000142
[http://dx.doi.org/10.1002/14651858. ED000142] [PMID: 31643080]

[PMID:

[PMID:

[PMID:

© 2022 Taniguchi and Ukawa.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.


http://dx.doi.org/10.1097/00002093-198900000-00004
http://www.ncbi.nlm.nih.gov/pubmed/2597424
http://dx.doi.org/10.1001/archneur.1994.00540210073015
http://www.ncbi.nlm.nih.gov/pubmed/8080390
http://dx.doi.org/10.1017/S1041610294001602
http://www.ncbi.nlm.nih.gov/pubmed/8054493
http://dx.doi.org/10.1097/00002093-199603000-00006
http://www.ncbi.nlm.nih.gov/pubmed/8919494
http://dx.doi.org/10.1093/geronj/37.3.323
http://www.ncbi.nlm.nih.gov/pubmed/7069156
http://dx.doi.org/10.1016/S1474-4422(12)70191-6
http://www.ncbi.nlm.nih.gov/pubmed/23079557
http://dx.doi.org/10.1076/jcen.25.5.625.14576
http://www.ncbi.nlm.nih.gov/pubmed/12815500
http://dx.doi.org/10.1016/S0166-4328(99)00019-4
http://www.ncbi.nlm.nih.gov/pubmed/10475165
http://dx.doi.org/10.1016/S0197-4580(98)00107-9
http://www.ncbi.nlm.nih.gov/pubmed/10192219
http://dx.doi.org/10.1016/S0091-3057(02)00783-9
http://www.ncbi.nlm.nih.gov/pubmed/12076736
http://dx.doi.org/10.1371/journal.pone.0219851
http://www.ncbi.nlm.nih.gov/pubmed/31390344
http://dx.doi.org/10.1038/nn.4087
http://www.ncbi.nlm.nih.gov/pubmed/26404712
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780195342819.001.0001/oxfordhb-9780195342819-e-009
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780195342819.001.0001/oxfordhb-9780195342819-e-009
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780195342819.001.0001/oxfordhb-9780195342819-e-009
http://dx.doi.org/10.1093/oxfordhb/9780195342819.013.0009
http://dx.doi.org/10.1037/0033-2909.98.2.310
http://www.ncbi.nlm.nih.gov/pubmed/3901065
http://dx.doi.org/10.1016/S1474-4422(04)00767-7
http://www.ncbi.nlm.nih.gov/pubmed/15157849
http://dx.doi.org/10.1097/HRP.0000000000000090
http://www.ncbi.nlm.nih.gov/pubmed/26332215
http://dx.doi.org/10.1016/j.jagp.2015.01.004
http://www.ncbi.nlm.nih.gov/pubmed/25728011
https://www.worldvaluessurvey.org/WVSDocumentationWV5.jsp
https://www.worldvaluessurvey.org/WVSDocumentationWV5.jsp
https://www.worldvaluessurvey.org/WVSDocumentationWV7.jsp
https://www.worldvaluessurvey.org/WVSDocumentationWV7.jsp
http://dx.doi.org/10.1177/0309132518810431
http://www.ncbi.nlm.nih.gov/pubmed/32655206
http://dx.doi.org/10.1016/j.geoforum.2016.07.018
http://dx.doi.org/10.1016/j.socscimed.2017.11.037
http://www.ncbi.nlm.nih.gov/pubmed/29301638
http://dx.doi.org/10.1136/bmj.309.6964.1286
http://www.ncbi.nlm.nih.gov/pubmed/7718048
http://dx.doi.org/10.1002/14651858.ED000142
http://www.ncbi.nlm.nih.gov/pubmed/31643080
https://creativecommons.org/licenses/by/4.0/legalcode

	Participation in Social Group Activities and Risk of Dementia: A Systematic Review 
	[Introduction:]
	Introduction:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	3.1. Identification of Studies
	3.2. Study Characteristics
	3.3. Types of Social Participation
	3.4. Scale
	3.5. Definition of Onset of Dementia
	3.6. Confounders
	3.7. Synthesis of Results

	4. DISCUSSION
	CONCLUSION
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	SUPPLEMENTARY MATERIAL
	REFERENCES




