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Introduction: There is a need for knowledge on activities that can reduce cognitive decline and dementia risk. Volunteering is a productive 
activity that entails social, physical, and cognitive functions. Therefore, volunteering could be a protective factor for cognitive loss. Thus, 
this review aims to examine the associations between volunteering and volunteers’ cognition and to identify influencing variables.
Methods: Six international literature databases were searched for relevant articles published between 2017 and 2021 (ALOIS, 
CENTRAL, CINAL, Embase, PsycINFO, PubMed). Quantitative studies of all study designs were included. The primary outcome was 
the volunteers’ cognition measured by objective, internationally established psychometric function tests. Two authors independently 
assessed the eligibility and quality of the studies. A narrative synthesis was performed using all studies included in this review. The 
methodology was in line with the PRISMA guidelines.
Results: Fourteen studies met the inclusion criteria and were included. Seven of the included studies confirmed that volunteering 
positively affects the volunteers’ cognitive function. Two other studies identified an association between volunteer activity and 
volunteers’ cognition using cross-sectional measurements. In particular, women and people with a low level of education benefit 
from the positive effects and associations. The study quality of the included articles was moderate to weak.
Discussion: Our review suggests that volunteering can improve volunteers’ cognition. Unfortunately, little attention is given to specific 
volunteer activities and the frequency of engagement. Additionally, more attention is needed on various risk factors of cognitive impairment.
Keywords: cognitive health, social engagement, dementia prevention, health promotion

Introduction
Dementia is one of the most significant public health challenges facing today’s and future societies worldwide. Due to 
demographic change, the number of people with dementia more than doubled between 1990 and 2016.1 Currently, over 
55 million people are affected by dementia, and 78 million people are expected to be diagnosed with dementia in 2030.2

Several risk factors contribute to the development of dementia, such as age and gender. Thus, the risk of dementia increases 
significantly with age, and women are more likely to develop dementia than men, especially between the ages of 80 to 99.3 Even 
geographic region has an impact on personal dementia risk, with higher prevalence rates in Europe and North America than in 
Asia, Africa, and South America.3 In addition, there are also modifiable risk factors. In early life, low education negatively affects 
cognitive reserve and can increase the risk of dementia by 7%.4,5 Especially in middle age, hearing loss, traumatic brain injury, 
hypertension, alcohol consumption, and obesity affect the incidence of dementia.4 But even in older age, some factors contribute 
to the cause of dementia. These include depression, social isolation, physical inactivity, smoking, air pollution, and diabetes.4 But 
research also discusses other potential risk factors for dementia, such as previous anesthesia in youth or stressful life events.6,7 If 
the three risk factors social isolation, physical inactivity, and depression are reduced in later life, the prevalence of dementia is 
expected to decrease by 13%.4 Volunteering is a promising approach to reducing these three important risk factors. Therefore 
volunteer work can be associated with better volunteer cognition.8–11
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Based on estimates by the UN Volunteers, the worldwide number of volunteers is thought to be more than 
one billion.12 Cultural, regional, and national differences in volunteering are evident.13,14 They exist due to different 
value orientations and sociodemographic, socioeconomic, and political characteristics.13 The areas of volunteering are 
very heterogeneous. The frequency of volunteering can also vary widely. A systematic review of 40 studies reported from 
30 minutes to 15 hours per week of volunteer frequency.9 It is important to note that volunteering too often can also lead 
to stress, which may lead to impaired cognitive function.15,16 In the context of the increasing prevalence of dementia, 
volunteer work in care and support for people with dementia and their caregivers is essential from a health policy 
perspective.

The first pathways between volunteering and cognition were first described by Fried et al17 This theory was later 
developed and generalized for all types of volunteer work by Anderson et al11 The basic idea is that volunteering affects 
different levels of cognitive, social, and physical activation depending on the characteristics of the volunteer activity. 
These activations stimulate various biological and psychosocial mechanisms, such as neurogenesis, self-efficacy, and 
physical health. This results in better psychosocial, physical, and cognitive functioning. This overall functional improve-
ment should ultimately lead to a lower risk of dementia.11,17

Anderson et al published a critical review of the benefits of volunteering among seniors.11 Three studies identified 
significant effects of volunteer activity on various cognitive outcomes (mental status, memory, executive functioning, frontal 
lobe activity) measured by objective tests. The second review of this topic was made by Guiney & Machado.10 They searched 
for articles that assessed the relationship between volunteering and cognitive functions. Eleven of the fifteen included studies 
found significant associations of volunteering with global cognitive function or domain-specific functions.

Other reviews examined social activities, social contacts, or social leisure activities only in general, not explicitly 
concerning a particular social engagement, such as volunteering.18–20 Hence, this systematic review aims to build more 
robust evidence on the association between volunteering and the volunteers’ cognition.

Methods
This systematic review was conducted using the “Preferred Reporting Items for Systematic reviews and Meta-Analyses” 
(PRISMA) recommendations.21 In addition, the review was registered in PROSPERO (CRD42021246396).

Search Strategy
The following databases were searched to identify relevant articles: ALOIS, CENTRAL, CINAL, Embase, PsycINFO, 
and PubMed. To retrieve studies, the search term ((social engagement OR volunteer* OR voluntary OR productive 
activit* OR social activit*) AND (cognit* OR brain OR dementia)) was used. Qualitative studies, unpublished, or grey 
literature were excluded. Moreover, the search was limited to studies in German or English. The period was limited to 
published articles between January 2017 and April 2021 to provide an update on the existing evidence.

Study Selection
Two independent reviewers (AKE, KST) performed title and abstract screening. Based on this screening, the full 
text was considered if an article could not be excluded with certainty. For discrepancies, a third reviewer was 
consulted (PKR). We included all study designs of quantitative research that examined an association between 
volunteering and cognitive functions or dementia diagnosis. Volunteering was defined as a free, public welfare- 
oriented activity not directed towards material gain.22,23 We excluded research that 1) does not examine volunteer-
ing as a single factor, 2) does not explicitly measure volunteering, instead social activities in general, 3) does not 
examine cognitive functions or does not assess cognition by internationally established psychometric tests, 4) does 
not measure cognition as an outcome, but as a covariate. The age of study participants was not restricted.

Data Extraction
Information was extracted independently by two reviewers (AKE, KST). The following data on the study characteristics 
were collected: 1) author, 2) country, 3) database, 4) study design, 5) follow-up, 6) sample size, 7) percentage of 
volunteers, 8) setting, 9) assessment “volunteering”, 10) assessment “cognition”, and 11) results. The study participants 
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were described with the following characteristics: 1) age, 2) sex, 3) frequency of volunteering, 4) cognitive status, 5) 
education, and 6) depressive symptoms. There was no process for obtaining or confirming data from study investigators.

Study Quality
Study quality was assessed with the “Quality Assessment Tool for Quantitative Studies” as recommended by the 
Cochrane Collaboration.24,25 Two independent reviewers did the study appraisal (AKE, KST).

Results
Included Studies
From an initial 17,040 articles, after removing duplicates and screening for eligibility, fourteen relevant studies were 
included in this systematic review. Figure 1 illustrates the PRISMA Flow Chart, demonstrating the study identification 
and screening process.

Figure 1 PRISMA Flow Chart illustrating the study selection process. 
Notes: PRISMA figure adapted from Moher D, Liberati A, Tetzlaff J, Altman DG, The PG. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA 
Statement. PLOS Medicine. 2009;6(7):e1000097. Creative Commons.21
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Study Characteristics
Table 1 presents a detailed description of the study characteristics. All included studies are written in English. German 
studies could not be included. Most included articles are longitudinal studies,26–35 and only four of the articles are cross- 
sectional studies.36–39 Four studies are based in the USA, and all analyzed data from the US Health and Retirement 
Study. Three studies are based in Korea; two used the Korean National Longitudinal Study of Aging data. Further, one 
study each is based in Taiwan, Brazil, England, England/Scotland, New Zealand, China, and Japan.

In total, ten studies are based on large cohort studies,26–31,33,34,36 three studies are observational studies,35,37–39 and 
one is an intervention study.32 The number of study participants varied from 5938 to 851,307.27 The volunteer setting was 
not specified in most cases. Only two studies analyzed specific volunteer settings. The first classified volunteering into six 
classifications (helping at church activities, creating handcrafts and sewing for those in need, helping needy families, 
visiting hospitals, visiting other institutions, and other types of volunteering).37 The second was an intervention study 
investigating reading (picture) books to (pre-) schoolchildren.32

Most studies assessed volunteer activities through a binary yes/no questionnaire,26,27,30,32,33,35 others used 
a combination of binary questionnaire and frequency of volunteering28,29,31,34,39 and others were limited to requesting 
the frequency of volunteer work.36,37,39 One study categorized persons as “volunteers” if they volunteered at least once 
a month. Others were classified as “non-volunteers” (volunteering less often than once a month or not at all).38 All 
studies used standardized psychometric tests to assess global cognition, with one exception that measured cognition 
based on an existing dementia diagnosis.27 Some studies also measured specific cognitive domains, eg working memory 
or verbal fluency.32,37,38 One of the included studies also measured hippocampal volume as a surrogate parameter for 
cognitive function.32

Six out of fourteen studies have moderate study quality,26,27,29,30,33,36 and the remaining studies have weak quality. 
The main reason for the poor study quality is not reporting dropouts/withdrawals. The assessment of study quality is 
presented in Appendix A1.

Synthesis
Table 2 presents a detailed description of the study participants regarding age, sex, frequency of volunteering, 
cognitive status, education, and depressive symptoms. The mean age of the study participants ranged from 61.23 ± 
4.9327 to 74.14 ± 0.4939 years. Although age was not an exclusion criterion, the mean age was relatively high. 
Regarding sex, more women than men participated in all studies except one.26 In three studies, the proportion of 
women was especially high compared to men.27,32,37 Eight studies described the frequency of volunteering based on 
different periods. One study showed a very low frequency because no pre-selection of volunteers and non-volunteers 
was done, but all study participants provided a response.36 Another study reported a frequency of 1.25 ± 2.66 days per 
month, which is also be assumed to be low.37 Almost all studies with a percentage outcome described the largest 
proportion of study participants in the lower frequency range.28,31,34,39 Only one study described the largest proportion 
of study participants in the upper-frequency range of 200 or more hours volunteering per year.29 The participants’ 
cognitive status was measured in a cross-sectional design or at baseline in thirteen studies. One study assessed 
cognitive status only at follow-up.27 Another study collected the MMSE in a cross-sectional design, but the value 
cannot be reported using the published data.39 None of the studies reported a study population with identifiable 
cognitive impairment at baseline. In all studies, the level of education was surveyed. In one study, the education of 
study participants was collected but is not available based on published data.27 The total number of years of education 
ranged from 5.80 ± 2.5137 to 14.5 ± 3.5.38 But many studies collected years of education using other classifications. 
Participants’ depressive symptoms were assessed in eleven of the fourteen included studies. On average, the study 
participants in these studies showed no striking depressive symptoms. Some studies did not address other important 
risk factors for cognitive impairment. For example, five studies did not report the vascular burden in 
analyses.28,30,31,38,39 Also, hearing loss was only reported in three studies.33,35,37 Thus, eleven studies did not consider 
this important risk factor. The included studies did not consider other discussed risk factors, such as prior anesthesia or 
stressful events.
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Table 1 Characteristics of Included Studies

Author, 
Year

Country Study 
Design

Follow- 
Up 

(Years)

N Percentage 
of 

Volunteers

Setting of 
Volunteering

Assessment of 
Volunteering

Assessment of 
Cognition

Relevant Results Study 
Quality

Bae, 
202036

Korea Cross- 
sectional

0 5678 n.a. Unspecified Frequency of 
volunteering  

(10-point scale)

MMSE None Moderate

Chiao, 
201926

Taiwan Longitudinal 14 2944 4.42% Unspecified Volunteer: yes/no Five items from the 

SPMSQ

Volunteering and SPMSQ 

(maximum likelihood estimates 

from the growth curve models): 
Est= 0.14, SE= 0.05; p < 0.01

Moderate

Correa, 
201937

Brazil Cross- 
sectional

0 312 27.2% Five 
specifications

Frequency of 
volunteering in days 

per month

MMSE, clock-drawing, 
verbal fluency, CERAD 

word list, CERAD figure 

recognition

None Weak

Floud, 
202127

England, 

Scotland

Longitudinal 16 851,307 18.98% Unspecified Volunteer: yes/no Dementia diagnosis: yes/ 

no

None Moderate

Guiney, 
202138

New 

Zealand

Cross- 

sectional

0 91 63.74% Unspecified ‘Volunteer’ (at least 

once a month) and 
‘non-volunteer’ 

(less often than 

once a month or 
not at all)

MoCA, inhibitory control, 

switching, selective 
attention, working 

memory

Volunteering and working memory 

(correlations): 
r= 0.26, p= 0.018

Weak

Han, 
202034

USA Longitudinal 16 9697 41.45% Unspecified Volunteer: yes/no, 

annual time spent 

on volunteering

TICS (modified) Volunteer yes/no and TICS 

(multilevel models): 

b= 0.26, SE= 0.05; p < 0.001 
annual time spent on volunteering 

and TICS (multilevel models): 

1–99 hours: b= 0.21, SE= 0.05, 
p < 0.001; 

100–199 hours: b= 0.31, SE= 0.07, 

p < 0.001; 
200+ hours: b= 0.44, SE= 0.08, 

p < 0.001

Weak

(Continued)
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Table 1 (Continued). 

Author, 
Year

Country Study 
Design

Follow- 
Up 

(Years)

N Percentage 
of 

Volunteers

Setting of 
Volunteering

Assessment of 
Volunteering

Assessment of 
Cognition

Relevant Results Study 
Quality

Kail, 
202028

USA Longitudinal 16 27,485 33.9% Unspecified Volunteer: yes/no, 

annual time spent 

on volunteering

TICS (modified) Annual time spent on volunteering 

and TICS (multivariable mixed- 

effects regressions): 
1–99 hours: b= 0.290, p < 0.001; 

100–199 hours: b= 0.502, p < 

0.001; 
200+ hours: b= 0.603, p < 0.001

Weak

Kim, 
201735

Korea Longitudinal 6 2495 1.4% Unspecified Volunteer: yes/no MMSE None Weak

Kim, 
202029

USA Longitudinal 4 12,998 38.85% Unspecified Volunteer: yes/no, 
annual time spent 

on volunteering

TICS (modified) Volunteer yes/no and TICS 
(regression model): 

50‒99 hours/year: 0.83 (0.71, 

0.98)

Moderate

Luo, 
201930

China Longitudinal 4 13,596 1.76% Unspecified Volunteer: yes/no TICS (modified), 

TICS (modified) 
categorised into ‘episodic 

memory’ and ‘mental 

status’

Volunteering and TICS (lagged 

dependent variable regression): 
b= 0.455, SE= 2.553, p < 0.05 

volunteering and ‘episodic 

memory’ in urban woman: 
b= 0.714, SE= 3.000, p < 0.01

Moderate

Park, 
201939

Korea Cross- 
sectional

0 210 19.00% Unspecified Years of 
volunteering over 

the lifespan

MMSE Years of volunteering and MMST in 
participants 1 SD below the mean 

on education (moderating 

analysis): 
b= 0.55, t= 2.10, p= 0.038

Weak
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Proulx, 
201831

USA Longitudinal 16 11,100 31.78% Unspecified Volunteer: yes/no, 

annual time spent 
on volunteering

TICS (modified) Annual time spent on volunteering 

and TICS (multilevel modelling): 
1–99 hours: b= 0.36, p < 0.01; 

100–199 hours: b= 0.46, p < 0.01; 

200+ hours: b= 0.53, p < 0.01 
”female” moderated between 

annual time spent on volunteering 

and TICS (moderating analysis): 
100–199 hours: b= 0.34, p < 0.05; 

200+ hours: b= 0.42, p < 0.05

Weak

Sakurai, 
201832

Japan Longitudinal 6 59 28.81% Reading 

picture books 

to kids

Volunteer: yes/no MMSE, RBMT, TMT 

A & B, verbal fluency, 

subtests of the WAIS-R

None Weak

Williams, 
202033

England Longitudinal 12 2467 30.3% Unspecified Volunteer: yes/no TICS (modified) as 

a binary outcome, 
TICS (modified) as 

a continuous score

Volunteering and TICS as a binary 

outcome (IPTCW models): 
wave 3: 0.63 (0.41, 0.98); 

wave 4: 0.63 (0.40, 0.98); 

wave 5: 0.52 (0.30, 0.88); 
wave 6: 0.56 (0.34, 0.94) 

volunteering and TICS as a binary 

outcome (regression models): 
wave 4: 0.80 (0.66, 0.98); 

wave 5: 0.73 (0.59, 0.91); 

wave 6: 0.68 (0.55, 0.85) 
volunteering and TICS as 

a continuous score (regression 

models): 
wave 3: 0.43 (0.14, 0.73); 

wave 4: 0.35 (0.05, 0.65); 

wave 5: 0.43 (0.12, 0.75); 
wave 6: 0.53 (0.22, 0.84)

Moderate

Abbreviations: IPWCW models, probability of treatment and censoring weight; MMSE, Mini-Mental-State Examination; RBMT, Rivermead Behavioural Memory Test; TICS, Telephone Interview for Cognitive Status; TMT, Trail-Making- 
Test; WAIS-R, Wechsler Adult Intelligence Scale-Revise; CERAD, Consortium to Establish a Registry for Alzheimer’s Disease; MoCA, Montreal-Cognitive-Assessment; SPMSQ, Short Portable Mental Status Questionnaire; TICS, 
Telephone Interview for Cognitive Status; n.a, not available.
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Table 2 Characteristics of Study Participants

Author Age  
(M ± SD)

Sex (%) Frequency of 
Volunteering  
(% or M ± SD)

Cognitive 
Status  

(% or M ± SD)

Education  
(% or M ± SD)

Depressive 
Symptoms  

(% or M ± SD)

Bae36 72.95 ± 8.51 m: 42.4 

f: 57.6

10-Point scale 

(Range 0–10): 
0.02 ± 0.30

MMSE 

(Range 0–30): 
26.43 ± 5.70

Primary school: 49.8 

Middle school: 17.3 
High school: 25.2 

University: 7.7

10-item CES-D 

(Range: 0–30): 
17.04 ± 4.70

Chiao26 71.04 ± 5.64 m: 56.83 

f: 43.14

n.a. 5-Item SPMSQ 

(Range 0–5): 

4.34 ± 1.09

Illiterate: 39.46 

No primary education: 15.79 

primary education: 25.65 
High school graduate:19.15

n.a.

Correa37 69.63 ± 6.37 m: 10.6 

f: 89.4

Days per 

month: 

1.25 ± 2.66

MMSE 

(Range 0–30): 

27.77 ± 2.22

Years of education: 

5.80 ± 2.51

DASS 

(Range 0–21): 

1.86 ± 2.40

Floud27 61.23 ± 4.93 m: 0.0 

f: 100.0

n.a. Was only 

assessed during 
follow-up

n.a. Current treatment for 

depression: 
5–7

Guiney38 69.8 ± 2.9 m: 31.0 
f: 69.0

n.a. MoCA 
(Range 0–30): 

26.8 ± 2.1

Years of education: 
14.5 ± 3.5

CES-D 
(Range 0–60): 

8.3 ± 7.7

Han34 62.12 ± 6.88 m: 45.51 

f: 54.49

Annual hours: 

1–99: 23.17 

100–199: 8.71 
200+: 9.56

TICS modified 

(Range 0–35): 

24.65 ± 3.92

Years of education: 

13.30 ± 2.53

8-item CES-D 8 

(Range 0–8): 

1.22 ± 1.79

Kail28 66.66 ± 9.91 m: 40.2 
f: 59.8

Annual time: 
Low: 20.3 

Moderate: 6.3 

High: 7.3

TICS modified 
(Range 0–27): 

14.959 ± 4.612

Years of education: 
12.482 ± 3.188

8-Item CES-D  
(Range 0–8): 

1.489 ± 1.965

Kim35 71.27 ± 5.33* m: 46.61 

f: 53.39

n.a. MMSE 

(Range 0–30): 
24.62 ± 3.3*

Years of education: 

<6: 25.13 
6–8: 39.92 

9–11: 13.63 

≥12: 21.32

CES-D 

(Range 0–60): 
7.2 ± 5.1*

Kim29 67.85 ± 9.4 m: 41.0 

f: 59.0

Annual hours: 

1–99: 12.17 
100–199: 8.81 

200+: 17.87

TICS modified: 

13.87% impaired

No high school: 16.78 

High school: 55.23 
College: 27.67

8-item CES-D  

(Range 0–8): 
1.3 ± 1.8*

Luo30 62.32 ± 8.66 m: 49.49 

f: 50.51

n.a. TICS modified 

(Range 0–20): 

14.20 ± 5.51

No education: 31.80 

Primary school: 40.58 

Middle school: 27.62

n.a.

Park39 74.14 ± 0.49 m: 38.6 

f: 61.4

Years over the 

lifespan: 
5–10: 12.4 

15–20: 4.3 

25–70: 2.5

MMSE was 

assessed but the 
value is n.a.

Years of formal education and of 

training courses lasting at least six 
month: 

8.52 ± 5.14

n.a.

(Continued)
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Impact of Volunteering on Global Cognitive Functions
Based on eight studies, volunteering is positively related to global cognitive function.26,28–31,33,34,39 In contrast, six of the 
included studies could not identify any relationship between volunteering and global cognitive ability.26,27,32,35,37,38 An 
influencing factor is the frequency of volunteering. On the one hand, three studies showed that the impact of volunteering 
on global cognitive functioning increases with the number of days volunteering per year.28,31,34 On the other hand, 
another study demonstrates that volunteering only shows a health-promoting effect on cognition at a frequency of 50–99 
hours per year. No effects are seen with more or fewer hours per year.29 Furthermore, it makes a difference whether 
volunteers are female or male. Two studies indicated that women, in particular, benefit from the positive influence of 
volunteer activities on global cognition.30,31 In addition to frequency and sex, education also plays a crucial role. One 
study identified a stronger association between volunteering and cognition for persons with below-average levels of 
education.31 This finding is supported by another study, which found that only people with below-average education 
showed significant results, whereas people with above-average education did not show any positive effect of volunteering 
on the volunteers’ cognition.39

Impact of Volunteering on Domain-Specific Cognitive Functions
Significant associations were also established concerning specific cognitive domains in one study. A cross-sectional study 
assessed four domain-specific functions (inhibitory control, switching, selective attention, and working memory). Only 
one cognitive domain, working memory, was positively related to volunteering. No other cognitive domains showed 
significant associations.38 Another cross-sectional study investigated different cognitive domains using a variety of tests, 
eg, clock-drawing test, verbal fluency test, and word and figure recognition test. In the unadjusted model, there were 
several correlations, but after adjusting for different variables (eg, social support and resilience), no significant results 
were found.37 This study identified that altruistic behavior, rather than volunteering, is related to cognitive health.37 Two 
other studies that assessed different types of domain-specific cognitive functions could not identify any significant 
associations with volunteer activities.32,37

Table 2 (Continued). 

Author Age  
(M ± SD)

Sex (%) Frequency of 
Volunteering  
(% or M ± SD)

Cognitive 
Status  

(% or M ± SD)

Education  
(% or M ± SD)

Depressive 
Symptoms  

(% or M ± SD)

Proulx31 66.42 ± 10.12 m: 46.57 

f: 53.43

Annual hours: 

1–99: 17.29 

100–199: 6.60 
200+: 7.89

TICS modified 

(Range 0–27): 

16.25 ± 0.05

Years of education: 

12.34 ± 3.10

8-item CES-D  

(Range 0–8): 

1.59 ± 1.92

Sakurai32 68.0 ± 4.9 m: 17.6 
f: 82.4

Few times per 
month: 35.3% 

Every week: 

64.7%

MMSE 
(Range 0–30): 

29.66 ± 0.93*

Years of education: 
13.59 ± 2.6*

15-item GDS  
(Range 0–15): 

2.7 ± 2.6*

Williams33 61.7 ± 7.9 m: 43.4 

f: 56.6

n.a. TICS modified 

(Range 0–27): 
15.2 ± 5.2

No formal education: 29.4 

High school: 24.4 
6th Form: 7.4 

Some higher education:14.8 

Degree or higher: 15.6 
Foreign qualification: 8.5

Modified CESD was 

assessed but the value 
is n.a.

Note: *Weighted mean. 
Abbreviations: f, female; m, male; n.a, not available; CES-D, Center for Epidemiologic Studies Depression Scale; DASS, Depression Anxiety Stress Scale; GDS, Geriatric 
Depression Scale; MMSE, Mini-Mental-State Examination; SPMSQ, Short Portable Mental Status Questionnaire; MoCA, Montreal-Cognitive-Assessment TICS, Telephone 
Interview for Cognitive Status.
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Discussion
This review examined associations between volunteer work and volunteers’ cognition. In total, nine out of fourteen 
studies identified a relationship between volunteering and cognition. The results suggest that volunteering can improve 
volunteers’ cognition, but the data are too heterogeneous for a clear statement. To our knowledge, this is the first 
systematic review focusing on objective, internationally accepted psychometric instruments for measuring cognitive 
performance.

The majority of our included studies are longitudinal studies, which have the potential to assess the impact of 
volunteering on cognition. In one longitudinal study that showed no significant effect, the survey of cognition might be 
the reason.27 In this study, the (non-) presence of a dementia diagnosis, not cognitive abilities, was assessed. Therefore, 
comparing this study with the other included studies is more difficult.

In our review, we identified four cross-sectional studies, with two describing an association between volunteering and 
cognition. One of the cross-sectional studies without relevant results surveyed volunteer activity on a scale, so how many 
study participants volunteered is not apparent.36 As the total sample in this study reported a low frequency of 
volunteering, an insufficient sample of volunteers could be the reason for missing results. A previous systematic review 
reported that most cross-sectional studies showed significant associations.10 This could indicate that the cross-sectional 
correlation between cognition and volunteering is lower than previously thought. The positive association might be more 
noticeable after a few years of volunteering. Of course, cross-sectional studies cannot determine the causality of the 
relationship. Accordingly, there could be a positive correlation, as people with a higher cognitive level are likelier to 
choose voluntary work than those cognitively impaired.

The included studies were conducted in eight different countries. Despite the significant differences in value 
orientations and socio-demographic, socio-economic, and political characteristics, no country-specific differences in 
the association between volunteering and cognition can be identified. More detailed information from the study 
participants is lacking to conclude statements about cultural differences.

Impact of Frequency
Concerning the frequency of volunteering, the studies are showing inconsistent results. It remains unclear whether “the 
more, the better” has an important influence on volunteer cognition. More frequent volunteering appears to have more 
positive effects on cognition, but other results suggest that volunteering, regardless of the frequency, has positive effects. 
Even Guiney & Machado suggest that it might be more important to do any volunteering than the amount of time spent 
doing it.10 They included in their review a study that only found a relationship in the binary assessment of volunteering 
(yes/no), while no relationship was found in the continuous assessment.10,40 We included a study in our review that 
confirms this theory.33 Based on the regression model, an association was only found in the binary assessment of 
volunteer activity (yes/no). In contrast, no connection was found in the continuous assessment. Our results also suggest 
that if the frequency of volunteering is too high, the positive effects on cognition may stop.29 Various stress mechanisms 
might be responsible for this.

Impact of Sex
Additionally, the results indicate that women, in particular, benefit from volunteering in terms of cognitive health. Large 
community-based studies support this finding that this review could not include.41,42 In both studies, the proportion of men and 
women was not balanced, with more women involved. The studies in our review that support this hypothesis included men and 
women in almost equal proportions (male= 49.49%, female= 50.51%;30 male= 46.57%, female= 53.43%31). Thus, the risk of 
selection bias is low due to a larger proportion of women in one of the groups. In general, the prevalence of dementia is higher 
in women than men. Therefore volunteering for dementia prevention has a great need and potential, especially among women.

Impact of Education
Two of the included studies show that people with a low level of education especially benefit from the positive effect of 
volunteering on cognition. This finding might be due to a low level of initial cognitive skills. As individuals with low 
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education are at increased risk for dementia, volunteering could prevent or delay the risk of developing cognitive deficits 
and dementia, especially for this highly vulnerable group. The previous reviews on this topic have not yet been able to 
establish such a connection.10,11 Therefore, volunteering for better cognitive functioning can be particularly promoted in 
countries with lower levels of education.

Limitations
Due to the inclusion and exclusion criteria, some studies were not included in the analyses because they did not meet the 
criteria. Nevertheless, these could complement the existing evidence and provide further information. For example, one 
included study showed that hippocampal volume declines more slowly in volunteers than in non-volunteers. As the 
measurement of hippocampal volume is not an internationally established psychometric function test of cognition, this 
exciting result could not be included in our review.

The overall study quality measured by the Quality Assessment Tool for Quantitative Studies can be classified as 
moderate to weak. The relevance of the individual studies could therefore be limited due to methodological weaknesses. 
Moreover, in four studies, the US Health and Retirement Study was used for various research questions. Significant 
effects were identified in all four studies. Two other studies refer to the same database. Both studies were based on the 
Korean Longitudinal Study of Aging and cannot show significant results. There is a risk of selection bias in both cases 
because the samples were exposed to specific cultural or even socio-economic parameters.

Since almost all studies did not define volunteering precisely, it is impossible to guarantee our definition. For 
example, it cannot be ruled out with certainty whether there is no intention aimed at a material gain by volunteering 
in our included studies.

Furthermore, the included studies did not assess the volunteering setting detailed enough. Only two of the included 
studies describe the specific type of volunteering. Therefore, it is not known which volunteering setting is related to 
better cognitive functions. In addition, the frequency of volunteering is only sometimes requested. Moreover, it is poorly 
comparable because the frequency data were collected differently. Therefore, no recommendations can be made on the 
frequency of volunteering.

Positive associations between volunteering and cognition were only analyzed in study participants with an average 
age between 61 and 74 years. The results are therefore limited to this age group only.

Most included studies controlled outcomes for important risk factors such as age, sex, depressive symptoms, or 
education. However, many other risk factors for the development of cognitive impairment were not comprehensively 
considered in the analyses. Therefore, the results may be biased regarding unobserved risk factors, such as vascular 
burden or hearing loss. Independent of volunteer activity, these factors can affect cognitive abilities.

Conclusion
The fourteen included studies show very different characteristics and a moderate to weak study quality. Study 
participants are older, tend to volunteer less frequently, have different levels of education, and show no striking signs 
of depressive symptoms or cognitive impairment at baseline.

Our review supports and adds to current research that volunteer work relates to volunteers’ cognition. Therefore, 
volunteering should be strengthened more, not only as a benefit for society itself but also can provide cognitive abilities. 
On the one hand, people who already have dementia are supported in their everyday lives so that they can stay at home 
for longer. In addition, the burden on caregivers can be reduced. On the other hand, the volunteers’ cognition can be 
improved, which might lead to a lower cognitive decline.

The benefits of volunteering seem to be higher in women and people with a low level of education. In these 
population groups, volunteering can be promoted more intensively with the benefits for cognition. However, others 
should also know that volunteering is associated with better cognitive skills, making performing volunteer work even 
more attractive.

Since previous research has hardly examined the volunteer setting, future research should also examine this aspect. 
There is a wide range of volunteer activities, for example, in social, cultural, political, or ecological areas. The different 
volunteering settings have varying effects on cognitive, social, and physical activation. Thus, it can be assumed that 
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certain volunteer activities influence cognition more than others. In addition, research has not focused on the frequency of 
volunteering. Therefore, the frequency of volunteering should be considered in future studies so that a minimum and 
a maximum number of volunteer hours per week/month/year can be recommended.

Some important risk factors are already considered in studies on this topic. However, more risk factors should be 
analyzed in future studies to ensure that the results are not affected by unobserved influencing factors.
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