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1 | INTRODUC TION

Due to population ageing in the United States, cognitive impair-
ment has gained increasing attention in gerontological research. In 

addition to numerous immutable risk factors such as age and ge-
netics, cognitive impairment has been linked to modifiable risk fac-
tors such as health conditions and lifestyle behaviours (Alzheimer's 
Association, 2021). Among the modifiable risk factors for cognitive 
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Abstract
Although volunteering has been shown to benefit cognitive health, there is a paucity 
of evidence on informal volunteering and subjective measures of cognitive impair-
ment. Also, little is known about whether such relationships vary by race/ethnicity. 
This study aimed to examine the associations of both formal and informal volunteer-
ing with older adults' objective and subjective cognition and explore the moderating 
role of race/ethnicity in such associations. Using data from the Health and Retirement 
Study in the United States (2010–2016), 9941 older adults (51+) who were cognitively 
unimpaired in 2010 and alive through 2016 were included. Ordered logistic regression 
models were performed to assess the relationships among volunteering, cognitive im-
pairment and race/ethnicity. Findings showed that more years of formal and informal 
volunteering significantly reduced the odds of objective cognitive impairment; neither 
volunteering type was significant for subjective cognitive impairment. The relation-
ship between informal volunteering and objective cognition varied by race/ethnic-
ity. Compared to non-Hispanic Whites, non-Hispanic Black older adults who engaged 
in more years of informal volunteering had a significantly higher odds of cognitive 
impairment over time. The current study is one of the first to look at the associa-
tions between informal volunteering and cognition. The inclusion of subjective cogni-
tive impairment, paired with objective measures of cognition, also adds value to the 
knowledge body. Our findings indicate any type of volunteering is a viable approach 
to prevent cognitive impairment for older populations. However, more research is 
needed to better understand why racial/ethnic minority, particularly non-Hispanic 
Black older adults, do not benefit from informal volunteering.
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impairment, multiple studies have shown participation in social activi-
ties decreases the risk for cognitive impairment over-and-above other 
risk and protective factors, including physical health, depression, 
socioeconomic status and physical activity (Bourassa et al.,  2017; 
Cai, 2022; Hsu, 2007). A systematic review (Yates et al., 2016) of 19 
studies also concluded that participation in cognitively stimulating 
activities may contribute to a reduction of risk of dementia and cog-
nitive impairment in later life. It is theorised that lifetime engagement 
in such activities may delay cognitive decline by building cognitive re-
serve, which is a property of the brain that allows for sustained cog-
nitive performance in the presence of age-related changes or brain 
insults (Stern, 2012). Another related psychological hypothesis is the 
‘mental-exercise hypothesis’, also known as ‘use it or lost it’, which 
posits that continued engagement in mentally stimulating activities 
could maintain one's cognitive abilities and help one better cope with 
age-related cognitive deterioration (Salthouse, 2006).

The present study focuses on the associations between volunteering 
and cognitive health. Two types of volunteering were examined. Formal 
volunteering is commonly referred to as an activity undertaken by an 
individual that is uncoerced, unpaid (or minimal compensation to offset 
costs), structured by an organisation and directed towards a community 
concern (Cnaan et al., 1996; Shandra, 2017; Shen et al., 2020). Informal 
volunteering, however, is typically considered to be unstructured help-
ing behaviours outside of the auspices of a formal organisation, with the 
beneficiary generally being a known individual (Morrow-Howell, 2010; 
Shandra, 2017). Previous research has documented the cognitive ben-
efits of formal volunteering, and such benefits included better atten-
tional control (Guiney & Machado, 2018), decelerated cognitive decline 
(Gupta, 2018; Proulx et al., 2018) and lower risk of cognitive impairment 
(Guiney & Machado, 2018; Gupta, 2018; Infurna et al., 2016), most of 
which were measured objectively. Formal volunteering might protect 
against cognitive decline because it introduces older adults to complex 
tasks, some of which might be new, that likely require social, intellectual, 
mental and physical engagement (Park et al., 2014; Proulx et al., 2018).

In comparison, there is a paucity of research reporting the asso-
ciation between informal volunteering and cognitive health. As the 
most common type of human helping behaviour, informal volunteer-
ing, however, is one of the least studied (Einolf et al.,  2016). One 
study in China (Luo et al., 2019) found that informal volunteering is 
associated with a reduced risk of cognitive decline over a 2-year pe-
riod, and the association is stronger for older Chinese men in urban 
areas. Up to date, very few studies investigated the health benefits 
of informal volunteering, and the current empirical evidence is not 
yet sufficient to inform programme or policy.

As discussed, there are notable gaps in existing research on this 
topic, particularly limited analysis on informal volunteering experi-
ences and subjective measures of cognitive impairment. Reflecting 
a state of cognitive decline from the perspective of the individual, 
subjective cognitive decline does not require observation using stan-
dardised cognitive tests or by others (Jessen et al., 2020). Although 
not a clinical diagnostic assessment, subjective cognitive decline 
receives increasing attention because of evidence of its association 
with an increased risk of future objective cognitive decline (Mitchell 

et al., 2014; Slot et al., 2019). Furthermore, both national estimates 
and empirical studies have documented racial/ethnic differences in 
volunteering. Among the major race and ethnicity groups, Whites 
generally volunteer at a higher rate than Blacks and Hispanics (Bureau 
of Labor Statistics, 2015; Johnson & Lee, 2017; Morrow-Howell & 
Wang, 2014). Given the different engagement levels of volunteering 
across racial/ethnic groups, investigation on cognitive benefits from 
volunteering across different racial/ethnic groups is warranted.

To address these gaps in the literature, this study aimed to exam-
ine the associations between both formal and informal volunteering 
engagement and older adults' objective and subjective cognition and 
explore the moderating role of race/ethnicity in such associations. 
Guided by the Cognitive Reserve Hypothesis (Stern,  2002), we hy-
pothesised that both formal and informal volunteering would decrease 
objective and subjective cognitive impairment. As for the significantly 
higher risk for cognitive impairment among racial/ethnic minorities 
documented by previous research (Alzheimer's Association,  2021), 
the Glymour & Manly  (2008) theoretical framework suggests these 
disparities may be partially attributed to social interactions, which can 
have a cascading influence on physical health, health behaviours and 
ultimately cognitive function. We, therefore, hypothesised that for-
mal and informal volunteering experiences may provide insights into 
racial/ethnic disparities in cognitive impairment risk.

2  |  MATERIAL S & METHODS

2.1  |  Data and sample

Four waves of prospective longitudinal cohort data (2010, 2012, 2014 
and 2016) from the Health and Retirement Study (HRS) were used. 
We limited the analyses to community-dwelling self-respondents 

What is known about the topic?

•	 Formal volunteering can protect against cognitive de-
cline with respect to objective global functioning.

•	 The notable gaps in existing research include limited 
analysis on informal volunteering experiences, subjec-
tive measures of cognitive impairment and the racial/
ethnic differences in such associations.

What does this paper adds?

•	 More years of engagement in both formal and informal 
volunteering significantly reduced the odds of objective 
cognitive impairment.

•	 Neither formal nor informal volunteering was significant 
for subjective cognitive impairment.

•	 More years of informal volunteering is associated with a 
significantly higher odds of objective cognitive impair-
ment for non-Hispanic Black older adults over time.
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aged 51 and above who were cognitively unimpaired in 2010, alive 
through 2016, and self-identified as Non-Hispanic White, Non-
Hispanic Black or Hispanic. Individuals with missing on the variables 
in the model were dropped (2.4% of the sample). The final study 
sample was 9941 respondents.

2.2  |  Measures

2.2.1  |  Formal and informal volunteering

The key independent variables were number of years older adults 
volunteered formally and informally within the study window. 
In each wave, the respondents were asked ‘Have you spent any 
time in the past 12 months doing volunteer work for religious, 
educational, health-related or other charitable organisations?’ 
Individuals were considered engaging in formal volunteering that 
year when responding ‘yes’ to this question. Similarly, in each 
wave, the respondents were asked ‘Have you spent any time 
in the past 12 months helping friends, neighbours, or relatives 
who did not live with them and did not pay them for the help’? 
Individuals who answered ‘yes’ to this question were considered 
participating in informal volunteering that year. The number of 
years individuals engaged in formal and informal volunteering (re-
sponded ‘yes’) was counted, ranging between 0 and 4 throughout 
the study window.

2.2.2  |  Objective and subjective 
cognitive impairment

The key dependent variables included objective cognitive impair-
ment and subjective impairment. Objective cognitive impairment 
was assessed using the Telephone Interview for Cognitive Status 
(TICS) (Brandt et al., 1988), a standardised test adapted for use in 
older respondents in the HRS (Langa et al., 2017). The TICS score is 
the sum of the following tests (range = 0–27): episodic memory, the 
serial 7 s test and a backward-counting test that measures mental 
processing speed. The TICS score was further categorised into three 
statuses: ‘No impairment (12–27)’, ‘Cognitive impairment no demen-
tia (CIND) (7–11)’ and ‘Dementia (0–6)’ (Crimmins et al., 2011), and it 
was treated as a nominal variable.

Subjective cognitive impairment was measured with the ques-
tion ‘How would you rate your memory at the present time? Would 
you say it is excellent, very good, good, fair or poor’? This variable 
was treated as ordinal (1–5), with higher scores indicating worse sub-
jective cognitive impairment.

2.2.3  |  Race/ethnicity

Race/ethnicity was self-identified through three mutually exclusive 
categories: non-Hispanic White, non-Hispanic Black or Hispanic.

2.2.4  |  Covariates

We controlled for four categories of variables. Socio-demographic 
characteristics included age (51–64, 65–74, 75–84, 85+), gender 
(male or female), education (range: 0–17 years) and marital status 
(married or not married). Socio-economic status included annual 
household income (log transformed) and total assets (inverse hy-
perbolic sine transformation applied because this variable is right 
skewed with zero or negative values). HRS collects detailed infor-
mation on respondents' income (e.g. annuities, pension, social se-
curity, etc) and assets (e.g. real estate, vehicles, business, Individual 
Retirement Arrangement's [IRA's], stocks, mutual funds, checking 
and savings accounts, etc). In the present study, household income 
in the last calendar year and total assets variables were from the 
RAND Income and Wealth Imputation File. Contextual features and 
social network included neighbourhood safety (poor, fair, good, very 
good or excellent), religious attendance (not at all, one or more times 
a year, two or three times a month, once a week, more than once a 
week) and urbanicity (urban or not urban). Health-related variables 
included presence of ADL limitations (yes or no), depressive symp-
toms (range: 0–8), having any health conditions of the following (yes 
or no): diabetes, cancer, lung disease, heart disease, stroke, arthritis.

2.3  |  Analytical plan

Given the nature of our dependent variables, we performed mul-
tinomial logistic regression for objective cognitive impairment and 
ordered logistic regression for subjective cognitive impairment, 
with complex survey sampling weights applied. Interaction terms 
between each type of volunteering (formal and informal) and race/
ethnicity were added to analyse the moderating effect of race/eth-
nicity. We initially included covariates at both baseline (2010) and 
follow-up (2016), however, the diagnostic analysis for multicollinear-
ity suggested dropping marital status and urbanicity at follow-up. 
Due to the reciprocal relationships between objective and subjec-
tive cognition (Snitz et al., 2008), they were also included as controls. 
Given that the correlation coefficient between subjective (baseline) 
and objective cognition (follow-up) is −0.15, indicating a weak cor-
relation (Tabachnick & Fidell, 2012), we, therefore, decided to keep 
both in the multivariate model. The average variance inflation factor 
(VIF) value for our final model was 1.55, which is below the ‘stand-
ard’ 2.5 threshold (Johnston et al., 2018) and indicates no harmful 
multicollinearity.

3  |  RESULTS

Among the 9941 individuals with no cognitive impairment at base-
line, 86.01% remained unimpaired, 12.49% met study criteria for 
CIND and 1.50% met study criteria for dementia at the end of the 
study window in 2016. Table 1 describes the characteristics of the 
study sample. Results in Table  2 (Model 1) show that more years 
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of formal (Relative Risk Ratio, RRR  =  0.92, p < 0.05) and informal 
(RRR  =  0.94, p < 0.05) volunteering engagement significantly re-
duced the likelihood of CIND. More years of formal volunteering 
engagement (RRR  =  0.81, p < 0.05) also significantly reduced the 
likelihood of dementia (Table 2, Model 3). Results in Table 3 (Model 
1) show that, neither formal nor informal volunteering was signifi-
cantly related to subjective cognitive impairment.

In addition, the relationships between informal volunteering and ob-
jective cognition varied by race/ethnicity (Figure 1). As Table 2 (Model 
2) indicated, compared to non-Hispanic White participants, non-
Hispanic Black participants with more years of informal volunteering 

were significantly more likely to meet study criteria for CIND over time 
(RRR = 1.25, p < 0.01). A similar trend was observed for Hispanic par-
ticipants, although only of marginal significance (RRR = 1.25, p = 0.09). 
No statistically significant interactions were observed between formal 
volunteering and race/ethnicity (Table 2, Models 2 & 4).

4  |  DISCUSSION

Using a sample that was cognitively unimpaired at baseline, this study 
investigated the cognitive effects of volunteering engagement in a 

TA B L E  1  Description of sample and bivariate test results of cognitively unimpaired individuals at baseline (2010)

Variables

Mean (SD)/%

Entire sample 
(N = 9941)

Non-Hispanic 
white(N = 7105)

Non-Hispanic 
black(N = 1686) Hispanic(N = 1150) ANOVA/Chi-Square

Age ***

51–64 55.59% 48.52% 72.36% 74.70%

65–74 29.19% 32.64% 21.35% 19.39%

75–84 13.68% 16.90% 5.81% 5.30%

85+ 1.54% 1.94% 0.47% 0.61%

Education (0–17) 13.33 (2.75) 13.77 (2.31) 13.18 (2.35) 10.80 (4.07) ***

Female 59.62% 58.58% 65.84% 56.96% ***

Race/Ethnicity —

Non-Hispanic White 71.47% — — —

Non-Hispanic Black 16.96% — — —

Hispanic 11.57% — — —

Married 63.27% 68.02% 41.87% 65.30% ***

Neighbourhood safety (1–5) 3.92 (1.02) 4.18 (0.88) 3.23 (1.07) 3.37 (1.09) ***

Religious attendance (1–5) 2.89 (1.43) 2.73 (1.42) 3.40 (1.37) 3.07 (1.33) ***

Urbanicity 53.48% 48.09% 68.27% 65.04% ***

Total household income (log 
transformed)

10.65 (1.43) 10.89 (1.07) 10.19 (1.73) 9.84 (2.22) ***

Total assets (inverse 
hyperbolic sine 
transformation applied)

10.54 (6.69) 11.81 (5.48) 7.36 (8.15) 7.35 (8.27) ***

Self-rated memory ***

Excellent 2.48% 1.96% 3.56% 4.17%

Very good 19.57% 17.45% 21.77% 29.39%

Good 44.19% 45.62% 40.69% 40.52%

Fair 27.28% 29.33% 25.68% 16.96%

Poor 6.48% 5.64% 8.30% 8.96%

Self-rated health (1–5) 3.36 (1.01) 3.51 (0.96) 3.05 (1.02) 2.92 (1.05) ***

Depressive symptoms (0–8) 1.23 (1.86) 1.07 (1.74) 1.58 (1.97) 1.74 (2.22) ***

Presence of co-morbidities 73.75% 76.07% 70.28% 64.43% ***

Having ADL limitations 10.31% 7.80% 15.84% 17.74% ***

Years of formal volunteering 
(0–4)

1.65 (1.64) 1.71 (1.65) 1.74 (1.61) 1.12 (1.48) ***

Years of informal 
volunteering (0–4)

2.29 (1.48) 2.43 (1.45) 2.26 (1.47) 1.54 (1.45) ***

***p < 0.001.
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national older adult sample including multiple racial/ethnic groups. 
Our first hypothesis was partially supported: both formal and infor-
mal volunteering are beneficial for objective cognition over time, 
but no relationship with subjective cognition. Although previous 

studies have documented associations with risk of cognitive decline 
by different types of cognitively stimulating social activities, such as 
one-on-one social activities (e.g. talk to friends or family) and group 
social activities (e.g. attending social clubs) (Bielak et al., 2014; Jopp 

TA B L E  2  Multinomial logistic regression of the Association between different types of volunteering and objective cognitive impairment

Variables

Objective cognitive impairment

Relative risk ratios

CIND vs no impairment Dementia vs no impairment

Model 1 Model 2 Model 3 Model 4

Years of formal volunteering 0.92* 0.92* 0.81* 0.78*

Years of informal volunteering 0.94* 0.90** 0.92 0.88

Race/Ethnicity (ref: White)

Non-Hispanic Black 2.52*** 1.68* 1.95 1.13

Hispanic 0.98 0.74 0.91 0.60

Age (ref: 51–64)

65–74 2.16*** 2.15*** 3.29*** 3.30***

75–84 5.11*** 4.98*** 10.20*** 9.97***

85+ 9.69*** 9.32*** 22.36*** 21.74***

Education 0.86*** 0.86*** 0.87*** 0.87***

Female 0.79* 0.78** 1.00 0.99

Married baseline 0.91 0.91 1.05 1.04

Neighbourhood safety baseline 1.08 1.07 1.04 1.04

Neighbourhood safety follow-up 0.87** 0.87** 0.82 0.83

Religious attendance baseline 1.02 1.02 1.34** 1.34**

Religious attendance follow-up 0.98 0.97 0.87 0.87

Urbanicity baseline 0.82* 0.82* 0.78 0.77

Total household income baseline 0.99 0.99 0.92 0.92

Total household income follow-up 0.94 0.93* 0.87** 0.86**

Total assets baseline 1.00 1.00 1.01 1.01

Total assets follow-up 0.99 0.99 0.98 0.98

Self-rated memory baseline 1.06 1.07 0.72* 0.73*

Self-rated memory follow-up 1.31*** 1.31*** 2.11*** 2.11***

Self-rated health baseline 0.93 0.93 0.97 0.97

Self-rated health follow-up 1.03 1.03 0.87 0.88

Depressive symptoms baseline 1.07** 1.07** 1.08 1.08

Depressive symptoms follow-up 1.07* 1.07** 0.98 0.98

Having health conditions baseline 1.06 1.06 0.93 0.94

Having health conditions follow-up 0.76 0.75 0.67 0.66

Having ADL limitations baseline 1.01 1.02 1.31 1.32

Having ADL limitations follow-up 0.98 0.99 1.11 1.11

Years of formal volunteering X Race

Non-Hispanic Black 0.95 1.17

Hispanic 0.92 1.06

Years of informal volunteering X Race

Non-Hispanic Black 1.25** 1.19

Hispanic 1.25 1.31

*p < 0.05; **p < 0.01; ***p < 0.001.
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& Hertzog, 2010; Park et al., 2014), the evidence of protective im-
pacts of volunteering was limited to formal volunteering (e.g. Kail & 
Carr, 2020; Proulx et al., 2018). Our findings add important evidence 

to the literature that informal volunteering could be beneficial to the 
cognitive health of older adults as well. While participation in formal 
and informal volunteering is likely to be interrelated, formal volun-
teering may be more selective (i.e. increased human capital) than 
informal volunteering (Lee & Brudney, 2012). Given the significant 
cognitive benefits, promoting informal volunteering in old age may 
be a good alternative for those who are not suitable for formal vol-
unteering or vice versa, although we should be cautious about the 
unequal or even opposite effects of informal volunteering among 
racial/ethnic minority groups.

Contrary to our hypothesis, neither formal nor informal volun-
teering was significantly associated with subjective cognition. This 
finding suggested a discrepancy between objective and subjective 
cognition in older adults. As was implied by previous research (Zlatar 
et al., 2018), subjective measures of cognitive function may not ac-
curately reflect concurrent cognitive performance. Nonetheless, the 
inclusion of subjective cognitive impairment as one of our outcomes 
of interest is worthwhile given that multiple studies have found 
subjective cognitive impairment is associated longitudinal decline 
in objective memory measures, higher levels of Alzheimer's brain 
pathology and increased risk of future cognitive impairment (John 
et al., 2020; Kryscio et al., 2014).

As for our second hypothesis, we found evidence of race/ethnic-
ity moderating the association between informal volunteering and 
cognitive function. For White older adults, more years of engage-
ment in informal volunteering was associated with better cognitive 
function. In contrast, more years of informal volunteering signifi-
cantly increased the risk for CIND among non-Hispanic Black older 
adults. A similar racially differentiated relationship has been docu-
mented by a previous study (Tavares et al.,  2013) using the same 
data source on a different health outcome: engagement in formal 
volunteering significantly decreased hypertension risk and lowered 
blood pressure among White older adults only, but not non-Hispanic 
Black older adults. Aligning with the Tavares study, we believe our 
results could be linked to racial disparities in hypertension, argu-
ably the biggest risk factor following age for cognitive impairment 
(Alzheimer's Association,  2021). Another possibility for this result 
may relate to racial differences in informal volunteering engagement 
and the health burden associated with it. Often unrecognised and 
excluded from official counts (Crittenden, 2019), people of colour, 
including Black older adults, were found significantly more likely 
to provide and to spend more hours on informal care compared to 
Whites by previous research (Cohen et al., 2017). Moreover, informal 
volunteering plays a more significant role in the lives of traditionally 
disadvantaged and socially discriminated against groups (e.g. peo-
ple of colour) than those in hegemonic social groups (Dean, 2021). 
Therefore, as an activity that is easier to access without bureaucracy 
associated or transportation arrangement needed, informal volun-
teering (e.g. neighbouring, mutual aid) for Black older adults may be 
an obligatory form of help given to friends and family in their social 
networks. While other factors may play a role in this unexpected 
finding, one possibility could be that due to the burden associated 
with the high prevalence of informal volunteering, in comparison 

TA B L E  3  Ordered logistic regression of the Association between 
different types of volunteering and subjective cognitive impairment

Variables

Subjective cognitive 
impairment

Odds ratio

Model 1 Model 2

Years of formal volunteering 1.01 1.01

Years of informal volunteering 0.98 0.98

Race/Ethnicity (ref: Non-Hispanic White)

Non-Hispanic Black 1.02 1.03

Hispanic 1.04 1.10

Age (ref: 51–64)

65–74 1.06 1.06

75–84 0.99 0.99

85+ 0.96 0.96

Education 0.95*** 0.95***

Female 0.92 0.92

Married baseline 1.02 1.01

Neighbourhood safety baseline 1.02 1.02

Neighbourhood safety follow-up 0.85*** 0.85***

Religious attendance baseline 0.97 0.97

Religious attendance follow-up 1.03 1.03

Urbanicity baseline 0.83*** 0.83***

Total household income baseline 1.07** 1.07**

Total household income follow-up 0.95* 0.95*

Total assets baseline 1.01 1.01

Total assets follow-up 1.01* 1.01*

Self-rated memory baseline 3.94*** 3.95***

Self-rated memory follow-up — —

TICS follow-up 1.50*** 1.50***

Self-rated health baseline 0.97 0.97

Self-rated health follow-up 0.67*** 0.67***

Depressive symptoms baseline 0.94*** 0.94***

Depressive symptoms follow-up 1.13*** 1.13***

Having health conditions baseline 0.90 0.90

Having health conditions follow-up 1.01 1.01

Having ADL limitations baseline 0.87 0.87

Having ADL limitations follow-up 1.06 1.05

Years of formal volunteering X Race

Non-Hispanic Black 1.07

Hispanic 0.87

Years of informal volunteering X Race

Non-Hispanic Black 0.95

Hispanic 1.06

*p < 0.05; **p < 0.01; ***p < 0.001.
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with other racial/ethnic groups, Black older adults with multiple 
informal support roles are significantly more likely to have worse 
self-rated health (Kim et al., 2019), which is linked to a higher risk of 
cognitive impairment (Bond et al., 2006). Future research is urged 
to explore pathways through which informal volunteering influence 
cognitive impairment across racial/ethnic groups.

Several limitations are worth noting. First, we used a sample that 
was cognitively normal at baseline and remained alive throughout 
the study window. Thus, the findings of this study apply to a rela-
tively healthy study sample and cannot be generalised to individuals 
who already have cognitive impairment. Second, the non-Hispanic 
Black participants in our study were comparatively young, predom-
inantly female, and were more likely to be single, implying that ra-
cial/ethnic minority groups were not well sampled in HRS. Third, the 
TICS score was used as our measure for classifying individuals with 
cognitive impairment. Although this has been demonstrated to have 
sufficient psychometric properties, it is not equivalent to a formal 
cognitive impairment diagnosis from a health professional.

5  |  CONCLUSION

Volunteering has been shown to benefit both physical and mental 
health for older adults (Morrow-Howell et al.,  2003). Our findings 
further suggest that volunteering, both formal and informal, could 
be considered to promote cognitive health among older populations. 
This adds evidence to the importance of modifiable lifestyle preventa-
tive measures for cognitive health, especially since there are limited 
options to treat dementia (Alzheimer's Association, 2021). Given the 
broad definitions for both formal and informal volunteering utilised in 
this study, however, future research is needed to explore whether cer-
tain types of volunteering activities, such as in religious, educational 
or non-institutional settings, may particularly benefit cognitive health.

The racial/ethnic differences detected in our study suggest that 
future research should avoid focusing too much on a ‘White model’ 
(Gonzales et al.,  2016) that uses predominantly Caucasian sample 
and race/ethnicity as ‘control’ variables rather than variables of in-
quiry. Researchers are encouraged to extrapolate the potential path-
way of the health and mental health toll from heavy informal helping 
demands on the cognitive health of minority populations. Also, given 
that objective cognition declined among non-Hispanic Black older 
adults with more years of informal volunteering, practitioners are 
urged to monitor cognitive health among older Black adults who are 
long-term informal volunteers.

Despite the limitations, findings from this study advance the 
current knowledge by adding evidence on how both formal and in-
formal volunteering are associated with subjective and objective 
cognition across different racial/ethnic groups. Our findings indicate 
any type of volunteering is a viable approach to prevent cognitive 
impairment. However, more research is needed to better understand 
why racial/ethnic minority older adults do not benefit from informal 
volunteering.

AUTHORS'  CONTRIBUTION
All the authors contributed to the conceptualisation and study de-
sign. Wang did data management, analysis and visualisation. Wang 
and Wong prepared the manuscript. Amano and Shen reviewed, re-
vised and edited the manuscript.

ACKNOWLEDG EMENT
The authors thank Dr. Shenyang Guo for his Generalised Linear 
Models course offered at Washington University in St. Louis.

FUNDING INFORMATION
This research received no specific grant from any funding agency in 
the public, commercial or not-for-profit sectors.

F I G U R E  1  Interactive effects of race/
ethnicity and informal volunteering on 
relative risk ratio of CIND.

.0
5

.1
.1

5
.2

R
el

at
iv

e 
R

is
k 

R
at

io
 o

f C
IN

D

0 1 2 3 4
Years of informal volunteering

Non-Hispanic White Non-Hispanic Black
Hispanic

Interactive effects of race/ethnicity and informal volutneering on relative risk ratio of CIND



e4440  |    WANG et al.

CONFLIC T OF INTERE S T
The authors declare that there is no conflict of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are openly available 
in the Health and Retirement Study (HRS) at https://hrs.isr.umich.
edu. The HRS is supported by the National Institute on Aging (NIA 
U01AG009740) and the Social Security Administration.

ORCID
Yi Wang   https://orcid.org/0000-0003-1359-5712 
Roger Wong   https://orcid.org/0000-0002-2243-1990 

R E FE R E N C E S
Alzheimer's Association. (2021). 2021 Alzheimer's disease facts and 

figures. Alzheimer's & Dementia, 17(3), 327–406. https://doi.
org/10.1002/alz.12328

Bielak, A. A. M., Cherbuin, N., Bunce, D., & Anstey, K. J. (2014). 
Intraindividual variability is a fundamental phenomenon of aging: 
Evidence from an 8-year longitudinal study across young, middle, 
and older adulthood. Developmental Psychology, 50(1), 143–151. 
https://doi.org/10.1037/a0032650

Bond, J., Dickinson, H. O., Matthews, F., Jagger, C., & Brayne, C. (2006). 
Self-rated health status as a predictor of death, functional and cog-
nitive impairment: A longitudinal cohort study. European Journal of 
Ageing, 3(4), 193–206. https://doi.org/10.1007/s1043​3-006-0039-8

Bourassa, K. J., Memel, M., Woolverton, C., & Sbarra, D. A. (2017). Social 
participation predicts cognitive functioning in aging adults over 
time: Comparisons with physical health, depression, and phys-
ical activity. Aging & Mental Health, 21(2), 133–146. https://doi.
org/10.1080/13607​863.2015.1081152

Brandt, J., Spencer, M., & Folstein, M. (1988). The telephone interview 
for cognitive status. Neuropsychiatry, Neuropsychology, & Behavioral 
Neurology, 1(2), 111–117.

Bureau of Labor Statistics. (2015). Volunteering in the United States, 2014. 
Government Printing Office.

Cai, S. (2022). Does social participation improve cognitive abilities of the 
elderly? Journal of Population Economics, 35(2), 591–619. https://doi.
org/10.1007/s0014​8-020-00817​-y

Cnaan, R. A., Handy, F., & Wadsworth, M. (1996). Defining who is a 
volunteer: Conceptual and empirical considerations. Nonprofit 
and Voluntary Sector Quarterly, 25(3), 364–383. https://doi.
org/10.1177/08997​64096​253006

Cohen, S. A., Cook, S. K., Sando, T. A., Brown, M. J., & Longo, D. R. (2017). 
Socioeconomic and demographic disparities in caregiving intensity 
and quality of life in informal caregivers: A first look at the National 
Study of caregiving. Journal of Gerontological Nursing, 43(6), 17–24. 
https://doi.org/10.3928/00989​134-20170​224-01

Crimmins, E. M., Kim, J. K., Langa, K. M., & Weir, D. R. (2011). Assessment 
of cognition using surveys and neuropsychological assessment: 
The health and retirement study and the aging, demographics, and 
memory study. The Journals of Gerontology. Series B, Psychological 
Sciences and Social Sciences, 66(Suppl 1), i162–i171. https://doi.
org/10.1093/geron​b/gbr048

Crittenden, J. (2019). Volunteering as a strategy for combatting social isola-
tion. In L. W. Kaye & C. M. Singer (Eds.), Social isolation of older adults: 
Strategies to bolster health and well-being (pp. 119–134). Springer.

Dean, J. (2021). Informal volunteering, inequality, and illegitimacy. 
Nonprofit and Voluntary Sector Quarterly, 089976402110345. 
https://doi.org/10.1177/08997​64021​1034580

Einolf, C. J., Prouteau, L., Nezhina, T., & Ibrayeva, A. R. (2016). Informal, 
unorganized volunteering. In D. H. Smith, R. A. Stebbins, & J. Grotz 

(Eds.), The Palgrave handbook of volunteering, civic participation, and 
nonprofit associations (pp. 223–241). Palgrave Macmillan. https://
doi.org/10.1007/978-1-137-26317​-9_10

Glymour, M. M., & Manly, J. J. (2008). Lifecourse social conditions and 
racial and ethnic patterns of cognitive aging. Neuropsychology 
Review, 18(3), 223–254. https://doi.org/10.1007/s1106​
5-008-9064-z

Gonzales, E., Shen, H.-W., Wang, Y., Martinez, L. S., & Norstrand, 
J. (2016). Race and place: Exploring the intersection of ineq-
uity and volunteerism among older black and white adults. 
Journal of Gerontological Social Work, 59(5), 381–400. https://doi.
org/10.1080/01634​372.2016.1224787

Guiney, H., & Machado, L. (2018). Volunteering in the commu-
nity: Potential benefits for cognitive aging. The Journals of 
Gerontology: Series B, 73(3), 399–408. https://doi.org/10.1093/
geron​b/gbx134

Gupta, S. (2018). Impact of volunteering on cognitive decline of the el-
derly. The Journal of the Economics of Ageing, 12, 46–60. https://doi.
org/10.1016/j.jeoa.2018.01.002

Hsu, H. C. (2007). Does social participation by the elderly reduce mor-
tality and cognitive impairment? Aging & Mental Health, 11(6), 699–
707. https://doi.org/10.1080/13607​86070​1366335

Infurna, F. J., Okun, M. A., & Grimm, K. J. (2016). Volunteering is associ-
ated with lower risk of cognitive impairment. Journal of the American 
Geriatrics Society, 64(11), 2263–2269. https://doi.org/10.1111/
jgs.14398

Jessen, F., Amariglio, R. E., Buckley, R. F., van der Flier, W. M., Han, 
Y., Molinuevo, J. L., Rabin, L., Rentz, D. M., Rodriguez-Gomez, 
O., Saykin, A. J., Sikkes, S. A. M., Smart, C. M., Wolfsgruber, S., 
& Wagner, M. (2020). The characterisation of subjective cog-
nitive decline. The Lancet Neurology, 19(3), 271–278. 10.1016/
S1474-4422(19)30368-0.

John, S. E., Evans, S. A., Hanfelt, J., Loring, D. W., & Goldstein, F. C. 
(2020). Subjective memory complaints in white and African 
American participants. Journal of Geriatric Psychiatry and 
Neurology, 33(3), 135–143. https://doi.org/10.1177/08919​88719​
868305

Johnson, K. J., & Lee, S. H. (2017). Factors associated with volunteer-
ing among racial/ethnic groups: Findings from the California health 
interview survey. Research on Aging, 39(5), 575–596. https://doi.
org/10.1177/01640​27515​618243

Johnston, R., Jones, K., & Manley, D. (2018). Confounding and collinear-
ity in regression analysis: A cautionary tale and an alternative pro-
cedure, illustrated by studies of British voting behaviour. Quality 
& Quantity, 52(4), 1957–1976. https://doi.org/10.1007/s1113​
5-017-0584-6

Jopp, D. S., & Hertzog, C. (2010). Assessing adult leisure activities: An 
extension of a self-report activity questionnaire. Psychological 
Assessment, 22(1), 108–120. https://doi.org/10.1037/a0017662

Kail, B. L., & Carr, D. C. (2020). More than selection effects: Volunteering 
is associated with benefits in cognitive functioning. The Journals of 
Gerontology: Series B, 75(8), 1741–1746. https://doi.org/10.1093/
geron​b/gbaa101

Kim, G., Allen, R. S., Wang, S. Y., Park, S., Perkins, E. A., & Parmelee, P. 
(2019). The relation between multiple informal caregiving roles and 
subjective physical and mental health status among older adults: 
Do racial/ethnic differences exist? The Gerontologist, 59(3), 499–
508. https://doi.org/10.1093/geron​t/gnx196

Kryscio, R. J., Abner, E. L., Cooper, G. E., Fardo, D. W., Jicha, G. A., Nelson, 
P. T., Smith, C. D., Van Eldik, L. J., Wan, L., & Schmitt, F. A. (2014). 
Self-reported memory complaints: Implications from a longitudinal 
cohort with autopsies. Neurology, 83(15), 1359–1365. https://doi.
org/10.1212/WNL.00000​00000​000856

Langa, K. M., Larson, E. B., Crimmins, E. M., Faul, J. D., Levine, D. A., 
Kabeto, M. U., & Weir, D. R. (2017). A comparison of the preva-
lence of dementia in the United States in 2000 and 2012. JAMA 

https://hrs.isr.umich.edu
https://hrs.isr.umich.edu
https://orcid.org/0000-0003-1359-5712
https://orcid.org/0000-0003-1359-5712
https://orcid.org/0000-0002-2243-1990
https://orcid.org/0000-0002-2243-1990
https://doi.org/10.1002/alz.12328
https://doi.org/10.1002/alz.12328
https://doi.org/10.1037/a0032650
https://doi.org/10.1007/s10433-006-0039-8
https://doi.org/10.1080/13607863.2015.1081152
https://doi.org/10.1080/13607863.2015.1081152
https://doi.org/10.1007/s00148-020-00817-y
https://doi.org/10.1007/s00148-020-00817-y
https://doi.org/10.1177/0899764096253006
https://doi.org/10.1177/0899764096253006
https://doi.org/10.3928/00989134-20170224-01
https://doi.org/10.1093/geronb/gbr048
https://doi.org/10.1093/geronb/gbr048
https://doi.org/10.1177/08997640211034580
https://doi.org/10.1007/978-1-137-26317-9_10
https://doi.org/10.1007/978-1-137-26317-9_10
https://doi.org/10.1007/s11065-008-9064-z
https://doi.org/10.1007/s11065-008-9064-z
https://doi.org/10.1080/01634372.2016.1224787
https://doi.org/10.1080/01634372.2016.1224787
https://doi.org/10.1093/geronb/gbx134
https://doi.org/10.1093/geronb/gbx134
https://doi.org/10.1016/j.jeoa.2018.01.002
https://doi.org/10.1016/j.jeoa.2018.01.002
https://doi.org/10.1080/13607860701366335
https://doi.org/10.1111/jgs.14398
https://doi.org/10.1111/jgs.14398
https://doi.org//10.1016/S1474-4422
https://doi.org//10.1016/S1474-4422
https://doi.org/10.1177/0891988719868305
https://doi.org/10.1177/0891988719868305
https://doi.org/10.1177/0164027515618243
https://doi.org/10.1177/0164027515618243
https://doi.org/10.1007/s11135-017-0584-6
https://doi.org/10.1007/s11135-017-0584-6
https://doi.org/10.1037/a0017662
https://doi.org/10.1093/geronb/gbaa101
https://doi.org/10.1093/geronb/gbaa101
https://doi.org/10.1093/geront/gnx196
https://doi.org/10.1212/WNL.0000000000000856
https://doi.org/10.1212/WNL.0000000000000856


    |  e4441WANG et al.

Internal Medicine, 177(1), 51. https://doi.org/10.1001/jamai​ntern​
med.2016.6807

Lee, Y., & Brudney, J. L. (2012). Participation in formal and informal 
volunteering: Implications for volunteer recruitment. Nonprofit 
Management and Leadership, 23(2), 159–180. https://doi.
org/10.1002/nml.21060

Luo, Y., Pan, X., & Zhang, Z. (2019). Productive activities and cognitive 
decline among older adults in China: Evidence from the China 
health and retirement longitudinal study. Social Science & Medicine, 
229, 96–105. https://doi.org/10.1016/j.socsc​imed.2018.09.052

Mitchell, A. J., Beaumont, H., Ferguson, D., Yadegarfar, M., & Stubbs, 
B. (2014). Risk of dementia and mild cognitive impairment in 
older people with subjective memory complaints: Meta-analysis. 
Acta Psychiatrica Scandinavica, 130(6), 439–451. https://doi.
org/10.1111/acps.12336

Morrow-Howell, N. (2010). Volunteering in later life: Research Frontiers. 
The Journals of Gerontology Series B: Psychological Sciences and 
Social Sciences, 65B(4), 461–469. https://doi.org/10.1093/geron​b/
gbq024

Morrow-Howell, N., Hinterlong, J., Rozario, P. A., & Tang, F. (2003). 
Effects of volunteering on the well-being of older adults. The 
Journals of Gerontology: Series B, 58(3), S137–S145. https://doi.
org/10.1093/geron​b/58.3.S137

Morrow-Howell, N., & Wang, Y. (2014). The productive engagement of 
older African. Americans, Hispanics, Asians, and native Americans. 
In K. E. Whitfield & T. A. Baker (Eds.), Handbook of minority aging 
(pp. 351–365). Springer Publishing Company.

Park, D. C., Lodi-Smith, J., Drew, L., Haber, S., Hebrank, A., Bischof, G. N., 
& Aamodt, W. (2014). The impact of sustained engagement on cog-
nitive function in older adults: The synapse project. Psychological 
Science, 25(1), 103–112. https://doi.org/10.1177/09567​97613​
499592

Proulx, C. M., Curl, A. L., & Ermer, A. E. (2018). Longitudinal associ-
ations between formal volunteering and cognitive functioning. 
The Journals of Gerontology: Series B, 73(3), 522–531. https://doi.
org/10.1093/geron​b/gbx110

Salthouse, T. A. (2006). Mental exercise and mental aging: Evaluating the va-
lidity of the “use it or lose it” hypothesis. Perspectives on Psychological 
Science, 1(1), 68–87. https://doi.org/10.1111/j.1745-6916.2006.00005.x

Shandra, C. L. (2017). Disability and social participation: The case of for-
mal and informal volunteering. Social Science Research, 68, 195–213. 
https://doi.org/10.1016/j.ssres​earch.2017.02.006

Shen, H.-W., Wang, Y., & Wong, R. (2020). Resource and network pre-
dictors of multiple volunteering cessations: Implications for social 
policy and practice. Clinical Social Work Journal, 48, 189–195.

Slot, R. E. R., Sikkes, S. A. M., Berkhof, J., Brodaty, H., Buckley, R., 
Cavedo, E., Dardiotis, E., Guillo-Benarous, F., Hampel, H., Kochan, 
N. A., Lista, S., Luck, T., Maruff, P., Molinuevo, J. L., Kornhuber, J., 
Reisberg, B., Riedel-Heller, S. G., Risacher, S. L., Roehr, S., … van 
der Flier, W. M. (2019). Subjective cognitive decline and rates of in-
cident Alzheimer's disease and non-Alzheimer's disease dementia. 
Alzheimer's & Dementia: The Journal of the Alzheimer's Association, 
15(3), 465–476. https://doi.org/10.1016/j.jalz.2018.10.003

Snitz, B. E., Morrow, L. A., Rodriguez, E. G., Huber, K. A., & Saxton, J. 
A. (2008). Subjective memory complaints and concurrent memory 
performance in older patients of primary care providers. Journal 
of the International Neuropsychological Society, 14(6), 1004–1013. 
https://doi.org/10.1017/S1355​61770​8081332

Stern, Y. (2002). What is cognitive reserve? Theory and research ap-
plication of the reserve concept. Journal of the International 
Neuropsychological Society, 8(3), 448–460.

Stern, Y. (2012). Cognitive reserve in ageing and Alzheimer's disease. 
The Lancet Neurology, 11(11), 1006–1012. https://doi.org/10.1016/
S1474​-4422(12)70191​-6

Tabachnick, B. G., & Fidell, L. S. (2012). Using multivariate statistics (6th 
ed.). Person Education.

Tavares, J. L., Burr, J. A., & Mutchler, J. E. (2013). Race differences in the 
relationship between formal volunteering and hypertension. The 
Journals of Gerontology Series B: Psychological Sciences and Social 
Sciences, 68(2), 310–319. https://doi.org/10.1093/geron​b/gbs162

Yates, L. A., Ziser, S., Spector, A., & Orrell, M. (2016). Cognitive lei-
sure activities and future risk of cognitive impairment and de-
mentia: Systematic review and meta-analysis. International 
Psychogeriatrics, 28(11), 1791–1806. https://doi.org/10.1017/
S1041​61021​6001137

Zlatar, Z. Z., Muniz, M., Galasko, D., & Salmon, D. P. (2018). Subjective 
cognitive decline correlates with depression symptoms and not 
with concurrent objective cognition in a clinic-based sample of 
older adults. The Journals of Gerontology: Series B, 73(7), 1198–1202. 
https://doi.org/10.1093/geron​b/gbw207

How to cite this article: Wang, Y., Wong, R., Amano, T., & Shen, 
H-W (2022). Associations between volunteering and cognitive 
impairment: The moderating role of race/ethnicity. Health & 
Social Care in the Community, 30, e4433–e4441. https://doi.

org/10.1111/hsc.13847

https://doi.org/10.1001/jamainternmed.2016.6807
https://doi.org/10.1001/jamainternmed.2016.6807
https://doi.org/10.1002/nml.21060
https://doi.org/10.1002/nml.21060
https://doi.org/10.1016/j.socscimed.2018.09.052
https://doi.org/10.1111/acps.12336
https://doi.org/10.1111/acps.12336
https://doi.org/10.1093/geronb/gbq024
https://doi.org/10.1093/geronb/gbq024
https://doi.org/10.1093/geronb/58.3.S137
https://doi.org/10.1093/geronb/58.3.S137
https://doi.org/10.1177/0956797613499592
https://doi.org/10.1177/0956797613499592
https://doi.org/10.1093/geronb/gbx110
https://doi.org/10.1093/geronb/gbx110
https://doi.org/10.1111/j.1745-6916.2006.00005.x
https://doi.org/10.1016/j.ssresearch.2017.02.006
https://doi.org/10.1016/j.jalz.2018.10.003
https://doi.org/10.1017/S1355617708081332
https://doi.org/10.1016/S1474-4422(12)70191-6
https://doi.org/10.1016/S1474-4422(12)70191-6
https://doi.org/10.1093/geronb/gbs162
https://doi.org/10.1017/S1041610216001137
https://doi.org/10.1017/S1041610216001137
https://doi.org/10.1093/geronb/gbw207
https://doi.org/10.1111/hsc.13847
https://doi.org/10.1111/hsc.13847

	Associations between volunteering and cognitive impairment: The moderating role of race/ethnicity
	Abstract
	1|INTRODUCTION
	2|MATERIALS & METHODS
	2.1|Data and sample
	2.2|Measures
	2.2.1|Formal and informal volunteering
	2.2.2|Objective and subjective cognitive impairment
	2.2.3|Race/ethnicity
	2.2.4|Covariates

	2.3|Analytical plan

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSION
	AUTHORS' CONTRIBUTION
	ACKNOWLEDGEMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


