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Identifying pathways to increased
volunteering in older US adults

Julia S. Nakamura'™, Matthew T. Lee?3, Frances S. Chen?, Yeeun Archer Lee?, Linda P. Fried*,
Tyler J. VanderWeele**%8 & Eric S. Kim237:8

While growing evidence documents strong associations between volunteering and improved health
and well-being outcomes, less is known about the health and well-being factors that lead to increased
volunteering. Using data from 13,771 participants in the Health and Retirement Study (HRS)—a
diverse, longitudinal, and national sample of older adults in the United States—we evaluated a

large range of candidate predictors of volunteering. Specifically, using generalized linear regression
models with a lagged exposure-wide approach, we evaluated if changes in 61 predictors spanning
physical health, health behaviors, and psychosocial well-being (over a 4-year follow-up between t;
2006/2008 and t,; 2010/2012) were associated with volunteer activity four years later (t,; 2014/2016).
After adjusting for a rich set of covariates, certain changes in some health behaviors (e.g., physical
activity = 1x/week), physical health conditions (e.g., physical functioning limitations, cognitive
impairment), and psychosocial factors (e.g., purpose in life, constraints, contact with friends, etc.)
were associated with increased volunteering four years later. However, there was little evidence that
other factors were associated with subsequent volunteering. Changes in several indicators of physical
health, health behaviors, and psychosocial well-being may predict increased volunteering, and these
factors may be novel targets for interventions and policies aiming to increase volunteering in older
adults.

In light of decreasing volunteering rates across the nation', and to enhance societal and individual well-being,
researchers are seeking to understand and promote pathways that increase volunteering. There are four key
reasons it is critical to study health and well-being factors that may predict subsequent volunteering. First, vol-
unteers have a substantial impact on our economy. In 2018, approximately 22 million Baby Boomers volunteered
2.2 billion hours in the United States, generating $54.3 billion in value to their communities®. Second, growing
evidence also suggests that volunteers themselves reap health and well-being benefits from their volunteering®.
Third, the COVID-19 pandemic has brought to light substantial and persistent health disparities as the virus
has not affected all sociodemographic groups equally. As inequality grows, there is a need to implement society-
wide policies, health care programs, and prevention/intervention efforts that improve the lives of all members of
society across the sociodemographic spectrum. While formal volunteering may not be accessible to all sociode-
mographic groups, for those who are willing and able to volunteer ~ 2 h per week*®, volunteering offers a unique
route to improved health and well-being. Fourth, populations are rapidly aging in many countries throughout
the world®. In the United States, the population of older adults (aged > 65 years) is projected to increase nearly
50% in the next 15 years’. With rapid population aging, researchers and policymakers are increasingly interested
in health assets that enhance our society’s health and well-being®®. Indeed, the health benefits of volunteering
further benefit society through reduced health care costs, supplements to workforce shortages, and the promotion
of health that facilitate independence and aging in place. Thus, physicians and policymakers are being encour-
aged to consider “prescribing” volunteering as it simultaneously benefits society and individuals*!®!! to promote
health across the age span, with consideration to local, community-based, and culturally relevant volunteering
programs and initiatives'?'4,
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While a fairly large literature exists on how sociodemographic factors (e.g., age, education)''® predict sub-

sequent volunteering (see Discussion), we focused on non-sociodemographic candidate predictors. Growing
evidence documents how health behaviors (e.g. more physical activity)'®, indicators of physical health (e.g.,
enhanced functional- and cognitive-functioning)'”'®¥, psychological factors (e.g., more perceived behavioral
control (i.e., perceived ease or difficulty of performing volunteering))'*-??, and social factors (e.g., larger social
networks, more social capital)!'>!7, have been positively associated with volunteering. However, in other stud-
ies, indicators of physical health (e.g., number of comorbidities)* are not associated with volunteering. Further,
some predictors are linked to conflicting findings (e.g., both increased depression* and decreased depressive
symptoms>>?° are associated with increased volunteering).

These existing studies have given us great insights into potential predictors of increased volunteering, but
they remain limited from a causal inference point of view. First, while an increasing number of studies use lon-
gitudinal designs'’, many prior studies are cross-sectional, making it difficult or impossible to address issues of
potential reverse causation?”’. Second, most studies evaluate predictors of volunteering accumulated across the
life-course, rather than changes in predictors. Thus, in these studies, we are unable to see the dynamic associa-
tions between volunteering and changes in key predictors. Third, many studies do not adequately adjust for key
potential confounders. Fourth, most studies only evaluate a limited range of predictors. Fifth, many studies use
data from small samples or very specific subpopulations, and results may not generalize to broader populations.

In our study, we asked a slightly different question than most past observational studies have asked: how
might change in a predictor lead to change in volunteering behavior over time? To begin addressing this ques-
tion, we used a new lagged exposure-wide analytic approach which is described further in the “Statistical analysis”
section®. This allowed us to prospectively test if changes in 61 predictors spanning physical health, health behav-
iors, and psychosocial well-being factors (over a 4-year period) were associated with subsequent volunteering
(4 years later). Exposure-wide analyses are a hypothesis-generating, data-driven approach aimed at discovering
promising predictors of volunteering, which may then undergo further investigation in future studies. We chose
these 61 predictors for four main reasons. First, because they are frequently included in the conceptualization of
key gerontological models that characterize the antecedents, processes, and outcomes that foster people’s ability
to age well®-*%. Second, most of our candidate predictors have either shown evidence that they can be modi-
fied through intervention, or are likely modifiable with further research. Third was a very practical reason, that
these predictors are available in the Health and Retirement Study (HRS) dataset. Many other factors (e.g., ease
of transportation) may influence individuals ability or motivation to volunteer but are not available in the HRS
dataset. Fourth, prior studies assessing predictors of volunteering have assessed micro-level contributors (incen-
tive factors) and inhibitors (obstructive factors) of volunteering at the individual level in several key domains
(health-related, psychological, etc.), creating a strong foundation for us to now assess how changes in these
individual-level factors are associated with subsequent volunteering®. Future studies should further investigate
other potential predictors (e.g., meso- and macro-level factors, factors available outside of HRS, etc.)*.

Methods

Study population. We used data from the Health and Retirement Study (HRS)—a national panel study
of adults aged > 50 in the United States. In 2006, when psychosocial data were first collected, about half of HRS
respondents completed an enhanced face-to-face (EFTF) interview (the other half of respondents were assessed
in 2008). Participants then completed a psychosocial questionnaire (response rates: 88% in 2006, 84% in 2008)**
which they mailed to the University of Michigan upon completion. These sub-cohorts alternate reporting on
psychosocial factors, with each participant reporting psychosocial data every 4 years. To increase sample size
and statistical power, data from the 2006 and 2008 sub-cohorts were combined to create the pre-baseline wave.
Participants were excluded if they did not report psychosocial data in this pre-baseline wave since over half of
the study predictors were psychosocial factors. This resulted in a final sample of 13,771 participants.

We used data from three time points spaced four years apart. Covariates were assessed in the pre-baseline
wave (ty; 2006/2008), candidate predictors were assessed in the baseline wave (t;; 2010/2012), and our outcome
(volunteering) was assessed in the outcome wave (t,; 2014/2016). The HRS (see further study documentation
on the HRS website: http://hrsonline.isr.umich.edu/) is sponsored by the National Institute on Aging (NIA
U01AG009740) and conducted by the University of Michigan®. The HRS has been approved by various eth-
ics committees, including the University of Michigan Institutional Review Board. Informed consent has been
obtained from all participants. The ethics board at the University of British Columbia exempted the present study
from review because it used de-identified and publicly available data. All methods were performed in accordance
with the relevant guidelines and regulations.

Measures. Volunteer activity. Respondents were asked: “Have you spent any time in the past 12 months do-
ing volunteer work for religious, educational, health-related, or other charitable organizations?” If they answered
yes to this question, respondents were asked how many hours they volunteered: 1-49 h, 50-99 h, 100-199 h,
or>200 h. Results for the binary volunteering variable (no volunteering vs. volunteering) are presented in the
main text, while (1) the binary volunteering variable at the 100 h threshold (<100 h vs.>100 h), (2) the 4-cat-
egory ordinal volunteering variable (0 h, 1-49 h, 50-99 h,>100 h), and (3) the 3-category ordinal volunteering
variable (0 h, 1-99 h,>100 h) are available in the supplementary materials. The 100 h threshold was set based
on past findings which suggest that 100 volunteering h/year may be an inflection point for improved health and
well-being*>*”. We also collapsed the top two groups (100-199 h,>200 h) since only ~5% of the sample is in
the =200 h group. The 3-category ordinal volunteering variable was added based on prior work assessing vol-
unteering in older adults that distinguished between 0 h (none), 1-99 h (low), and medium or high (100-199 h
(medium), and >200 h (high))*®.
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Covariates. We adjusted for a large number of covariates in the pre-baseline wave (t;; 2006/2008). Covari-
ates included: sociodemographic factors (age (continuous), gender (male/female), race/ethnicity (White, Afri-
can-American, Hispanic, Other), marital status (married/not married), income (< $50,000, $50,000-$74,999,
$75,000-$99,999, > $100,000), total wealth (based on quintiles of the score distribution for total wealth in this
sample), educational attainment (no degree, GED/high school diploma, > college degree), health insurance (yes/
no), geographic region (Northeast, Midwest, South, West), personality (openness, conscientiousness, extraver-
sion, agreeableness, neuroticism; continuous), and childhood physical abuse (yes/no)). We adjusted for prior
values of all covariates and predictor variables to examine change in each predictor variable. To reduce the
possibility of reverse causation, we also adjusted for pre-baseline volunteering. The Supplementary Information
(Supplementary Methods) and HRS materials provide further details about each of the variables described in the
“Covariates” and “Predictors” sections®>*%.

Predictors. 'We evaluated 61 candidate predictors in the baseline wave (t;; 2010/2012). These included measures
of: physical health (number of chronic conditions, diabetes, hypertension, stroke, cancer, heart disease, lung
disease, arthritis, overweight/obesity, physical functioning limitations, cognitive impairment, chronic pain, self-
rated health, eyesight, hearing), health behaviors (heavy drinking, smoking, physical activity, sleep problems),
psychological well-being (positive affect, life satisfaction, optimism, purpose in life, mastery, health mastery,
financial mastery), psychological distress (depression, depressive symptoms, hopelessness, negative affect, per-
ceived constraints, anxiety, trait anger, state anger, cynical hostility, stressful life events, financial strain, daily dis-
crimination, major discrimination), social factors (loneliness, living with a spouse/partner, frequency of contact
with (1) children, (2) other family, and (3) friends, closeness with spouse, number of close (1) children, (2) other
family, (3) friends, positive social support from: (1) spouse, (2) children, (3) other family, (4) friends, negative
social strain from: (1) spouse, (2) children, (3) other family, (4) friends, religious service attendance, helping
friends, neighbors, and relatives, social status ladder ranking, and change in social status ladder ranking), and
work (in the labor force).

Multiple imputation.  All missing exposures, covariates, and outcome variables were imputed using imputation
by chained equations, and five datasets were created. This method may be more flexible than other methods of
handling missing data*'~** and addresses problems that arise from attrition*-*.

Statistical analysis. We used a lagged exposure-wide analytic approach?® (see Supplementary Equations)
and ran separate models for each exposure. Because volunteering was a binary outcome with a prevalence > 10%,
we used generalized linear models (with a log link and Poisson distribution) to individually regress volunteering
in the outcome wave (t,:2014/2016) on baseline (at t;; 2010/2012) candidate predictors. All continuous predic-
tors were standardized (mean =0, standard deviation = 1) so that their effect sizes could be interpreted as a stand-
ard deviation change in the exposure variable. For categorical exposures, the effect estimate corresponds to asso-
ciations between the exposures at baseline (t;; 2010/2012) and volunteering in the outcome wave (t,:2014/2016),
conditional on the exposures in the pre-baseline wave (t,; 2006/2008). We marked multiple p-value cutoffs
(including Bonferroni-corrected) in our tables as multiple testing practices vary widely and are continuously
evolving and also, perhaps preferably, gave exact confidence intervals®*.

Additional analyses. We conducted several additional analyses. First, we conducted E-value analyses to assess
the minimum strength of unmeasured confounding associations on the risk ratio scale (with both the exposure
and the outcome) needed to explain away the association between the exposure and outcome so as to evalu-
ate the robustness of our results to potential unmeasured confounding®. Second, we repeated these analyses
only including the subpopulation of people who volunteered at baseline (Supplementary Table 3). This identi-
fied what factors predict continued volunteering, four years later, for people who were already volunteering at
baseline. Third, we repeated these analyses only including the subpopulation of people who did not volunteer at
baseline (Supplementary Table 4). This identified what factors predict volunteering, four years later, for people
who did not volunteer at baseline. Fourth, we repeated all analyses using the 100 h threshold binary volunteering
variable (Supplementary Tables 5-7). Fifth, we repeated all analyses using the 4-category ordinal volunteering
variable (Supplementary Tables 8-10). Sixth, we repeated all analyses using the 3-category ordinal volunteering
variable (Supplementary Tables 11-13). Finally, we re-analyzed all models using only complete-cases to assess
the impact of multiple imputation on results (Supplementary Table 14).

All HRS data is publicly available (https://hrs.isr.umich.edu/data-products) and code is available upon request.

Results

In the pre-baseline wave (t;; 2006/2008), participants were on average 69 years old (SD =10), predominantly
women (58%), and married (62%). Table 1 provides the distribution of covariates in the pre-baseline wave. Sup-
plementary Table 1 describes the changes in volunteering from the pre-baseline wave (t,) to the outcome wave
(t,), and Supplementary Table 2 shows the changes in candidate predictors from the pre-baseline wave (t,) to
the baseline wave (t,).

Those who participated in frequent (> 1x/week) physical activity (at baseline t;; 2010/2012) had an 18%
increased likelihood of volunteering (95% CI 1.08, 1.29), and those who reported smoking at baseline had a
21% decreased likelihood of volunteering (95% CI 0.63, 0.98) four years later (Table 2). However, there was
little evidence of associations between other health behaviors (e.g., heavy drinking and sleep problems) and
subsequent volunteering.
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Pre-baseline: non-
volunteer Pre-baseline: volunteer
N=8,928 N=4,827
Participant characteristics No. (%) Mean (SD) | No. (%) Mean (SD)
Sociodemographic factors
Age (years; range: 52-104) 69.7 (9.9) 68.3 (9.0)
Female (%) 5116 (57.3) 2912 (60.3)
Race/ethnicity (%)
White 6680 (74.8) 3950 (81.8)
Black 1158 (13.0) 601 (12.5)
Hispanic 893 (10.0) 194 (4.0)
Other 196 (2.2) 82(1.7)
Married (%) 5234 (58.6) 3346 (69.3)
Annual household income (%)
<$50,000 5939 (66.5) 2411 (50.0)
$50,000-$74,999 1274 (14.3) 844 (17.5)
$75,000-$99,999 632 (7.1) 518 (10.7)
>$100,000 1083 (12.1) 1054 (21.8)
Total wealth (%)
1st Quintile 2167 (24.3) 584 (12.1)
2nd Quintile 1967 (22.0) 788 (16.3)
3rd Quintile 1748 (19.6) 1001 (20.7)
4th Quintile 1589 (17.8) 1160 (24.0)
5th Quintile 1457 (16.3) 1294 (26.8)
Education (%)
<High school 2267 (25.4) 444 (9.2)
High school 4940 (55.4) 2565 (53.3)
> College 1706 (19.1) 1805 (37.5)
Employment (%)
In labor force 2802 (31.4) 1976 (40.9)
Health insurance (%) 8488 (95.1) 4680 (97.0)
Geographic region (%)
Northeast 1421 (16.0) 667 (13.8)
Midwest 2171 (24.4) 1420 (29.4)
South 3643 (40.9) 1848 (38.3)
West 1674 (18.8) 888 (18.4)
Childhood abuse (%) 572 (6.5) 277 (5.8)
Physical health
Number of physical conditions (range: 0-8) 2.7 (1.5) 2.4(1.4)
Diabetes (%) 1947 (21.8) 778 (16.1)
Hypertension (%) 5233 (58.7) 2608 (54.1)
Stroke (%) 853 (9.6) 256 (5.3)
Cancer (%) 1421 (16.0) 666 (13.8)
Heart disease (%) 2346 (26.3) 1008 (20.9)
Lung disease (%) 996 (11.2) 305 (6.3)
Arthritis (%) 5501 (61.7) 2794 (57.9)
Overweight/obesity (%) 6127 (69.6) 3355 (70.1)
Physical functioning limitations (%) 2600 (29.1) 724 (15.0)
Cognitive impairment (%) 2175 (24.9) 524 (10.9)
Chronic pain (%) 3351 (37.5) 1398 (29.0)
Self-rated health (range: 1-5) 3.0 (1.1) 3.5(1.0)
Hearing (range: 1-5) 3.2(1.1) 3.4(1.0)
Eyesight (range: 1-6) 4.1(1.0) 4.4 (0.9)
Health behaviors
Heavy drinking (%) 550 (7.4) 241 (6.1)
Smoking (%) 1413 (15.9) 309 (6.5)
Frequent physical activity (%) 5880 (65.9) 3975 (82.4)
Sleep problems (%) 2042 (44.0) 1008 (38.6)
Continued

Scientific Reports|  (2022) 12:12825 | https://doi.org/10.1038/s41598-022-16912-x nature portfolio



www.nature.com/scientificreports/

Pre-baseline: non-
volunteer Pre-baseline: volunteer
N=8,928 N=4,827
Participant characteristics No. (%) Mean (SD) | No. (%) Mean (SD)
Psychological well-being
Positive affect (range: 1-5) 3.5(0.8) 3.8(0.7)
Life satisfaction (range: 1-7) 49(1.5) 5.3 (1.4)
Optimism (range: 1-6) 4.3 (1.0) 4.7 (0.9)
Purpose in life (range: 1-6) 4.4 (1.0) 4.8(0.8)
Mastery (range: 1-6) 4.7 (1.1) 4.9 (1.0)
Health mastery (range: 0-10) 7.1(2.5) 7.5(2.1)
Financial mastery (range: 0-10) 7.2(2.8) 7.6 (2.3)
Psychological distress
Depression (%) 1509 (17.3) 369 (7.7)
Depressive symptoms (range: 0-8) 1.7 (2.1) 0.9 (1.6)
Hopelessness (range: 1-6) 2.6 (1.3) 2.0(1.1)
Negative affect (range: 1-5) 1.7 (0.7) 1.6 (0.5)
Perceived constraints (range: 1-6) 2.4(1.3) 1.9 (1.0)
Anxiety (range: 1-4) 1.6 (0.6) 1.5 (0.5)
Trait anger (range: 1-4) 2.2(0.7) 2.1(0.7)
State anger (range: 1-4) 1.5 (0.5) 1.4 (0.4)
Cynical hostility (range: 1-6) 3.1(1.2) 2.7 (1.1)
Stressful life events (range: 0-5) 0.2 (0.6) 0.2 (0.5)
Financial strain (range: 1-5) 2.0 (1.0) 1.8 (0.9)
Daily discrimination (range: 1-6) 1.6 (0.8) 1.6 (0.7)
Major discrimination (range: 0-6) 0.4 (0.9) 0.5(0.9)
Social factors
Living with spouse/partner (%) 5400 (62.6) 3388 (71.6)
Contact children (%)
<Every few months 1312 (15.1) 528 (11.2)
1-2x/month 963 (11.1) 547 (11.6)
1-2x/week 2508 (28.9) 1622 (34.3)
> 3x/week 3884 (44.8) 2028 (42.9)
Contact other family (%)
<Every few months 2184 (25.1) 1089 (23.0)
1-2x/month 1920 (22.1) 1198 (25.3)
1-2x/week 2304 (26.5) 1370 (29.0)
> 3x/week 2278 (26.2) 1076 (22.7)
Contact friends (%)
<Every few months 1889 (21.6) 375(7.9)
1-2x/month 1634 (18.7) 846 (17.8)
1-2x/week 2845 (32.6) 1959 (41.1)
> 3x/week 2363 (27.1) 1584 (33.3)
Loneliness (range: 1-3) 1.5 (0.6) 1.4 (0.5)
Closeness with spouse (range: 1-4) 3.4(0.8) 3.5(0.7)
Number of close children 2.9 (4.1) 2.7(2.9)
Number of close other family 3.9(5.8) 3.9(5.0)
Number of close friends 4.0 (5.6) 5.4 (6.5)
Positive social support from spouse (range: 1-4) 3.4(0.7) 3.5(0.6)
Positive social support from children (range: 1-4) 3.3(0.7) 3.3(0.7)
Positive social support from other family (range: 1-4) 2.9(0.9) 2.9 (0.8)
Positive social support from friends (range: 1-4) 3.0 (0.8) 3.1(0.7)
Social strain from spouse (range: 1-4) 2.0(0.7) 1.9 (0.6)
Social strain from children (range: 1-4) 1.7 (0.7) 1.7 (0.6)
Social strain from other family (range: 1-4) 1.6 (0.6) 1.6 (0.6)
Social strain from friends (range: 1-4) 1.8 (0.4) 1.9 (0.4)
Religious service attendance (%)
Not at all 2994 (33.6) 457 (9.5)
Continued
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Pre-baseline: non-
volunteer Pre-baseline: volunteer
N=8,928 N=4,827
Participant characteristics No. (%) Mean (SD) | No. (%) Mean (SD)
< 1x/week 3136 (35.2) 1159 (24.0)
> 1x/week 2792 (31.3) 3208 (66.5)
Helping friends/neighbors/relatives (%)
0 h/year 5221 (58.6) 1400 (29.1)
1-49 h/year 1806 (20.3) 1412 (29.4)
50-99 h/year 861 (9.7) 974 (20.3)
100-199 h/year 571 (6.4) 618 (12.9)
>200 h/year 450 (5.1) 406 (8.4)
Social status ladder (range: 1-10) 6.3 (1.8) 6.9 (1.6)
Change in social status ladder (%)
Moved down 880 (10.3) 385 (8.2)
No change 6598 (77.3) 3686 (78.7)
Moved up 1056 (12.4) 614 (13.1)
Personality
Openness (range:1-4) 2.9 (0.6) 3.0 (0.5)
Conscientiousness (range: 1-4) 3.3(0.5) 3.4 (0.4)
Extraversion (range: 1-4) 3.1(0.6) 3.3(0.5)
Agreeableness (range: 1-4) 3.5(0.5) 3.6 (0.4)
Neuroticism (range: 1-4) 2.1(0.6) 1.9 (0.6)

Table 1. Characteristics of participants at pre-baseline (N =13,755)*><, 2This table was created based on
non-imputed data. b All variables in Table 1 were used as covariates, and assessed in the pre-baseline wave (t;;
2006/2008). “The percentages in some sections may not add up to 100% due to rounding.

Among physical health factors, those who reported stroke (at baseline t;; 2010/2012) were 22% less likely to
volunteer (95% CI 0.62, 0.99), those with physical functioning limitations were 21% less likely to volunteer (95%
CI 0.70, 0.89), and those with cognitive impairment were 23% less likely to volunteer (95% CI 0.68, 0.86) four
years later. Further, for each standard deviation increase in self-rated health, participants were 7% more likely to
volunteer (95% CI 1.02, 1.13). However, there was little evidence of associations between other physical health
indicators (e.g., arthritis) and subsequent volunteering.

Among psychological factors, participants were more likely to volunteer for each standard deviation increase
in positive affect (RR=1.12, 95% CI 1.06, 1.17), life satisfaction (RR=1.07, 95% CI 1.01, 1.13), purpose in life
(RR=1.10, 95% CI 1.04, 1.16), and mastery (RR=1.05, 95% CI 1.00, 1.10) four years later. Further, participants
were less likely to volunteer for every standard deviation increase in depressive symptoms (RR=0.93, 95% CI
0.88, 0.98), hopelessness (RR=0.94, 95% CI 0.89, 0.99), constraints (RR=0.90, 95% CI 0.85, 0.96), anxiety
(RR=0.94, 95% CI 0.89, 0.99), and state anger (RR=0.94, 95% CI 0.89, 1.00). There was little evidence of associa-
tions between other psychological factors (e.g., financial strain) and subsequent volunteering.

For social factors, participants who were in greater contact with friends (e.g., > 3x/week) were 46% more
likely to volunteer (95% CI 1.27, 1.67) four years later. For every standard deviation increase in positive social
support from friends and negative social strain from friends, participants were 7% (95% CI 1.03, 1.12) and 4%
(95% CI 1.00, 1.09) more likely to volunteer, respectively. Participants who frequently attended religious services
(= 1x/week) were 130% more likely to volunteer (95% CI 1.97, 2.68), and participants who spent time helping
friends, neighbors, and relatives (e.g., =200 h/year) were 30% more likely to volunteer (95% CI 1.12, 1.51). There
was little evidence of associations between other social factors (e.g., loneliness) and subsequent volunteering.
Employment status was also not associated with subsequent volunteering.

Additional analyses. We conducted several additional analyses. First, E-values suggested that many of the
observed associations were moderately robust to unmeasured confounding (Table 3). For example, for cognitive
impairment, an unmeasured confounder associated with both volunteering and cognitive impairment by risk
ratios of 1.94 each (above and beyond the covariates already adjusted for) could explain away the association,
but weaker joint confounding associations could not. Further, to shift the CI to include the null, an unmeasured
confounder associated with both volunteering and cognitive impairment by risk ratios of 1.58 could suffice, but
weaker joint confounding associations could not. Second, results were different when comparing candidate pre-
dictors for the subpopulations of people who volunteered at baseline vs. those who did not volunteer at baseline
(Supplementary Tables 3-4). Third, results were also different comparing results when using the 100 h threshold
binary volunteering variable, amongst the entire sample, only people who volunteered regularly at baseline, and
only people who did not volunteer regularly at baseline, (Supplementary Tables 5-7). Fourth, results with the
4-category ordinal coding of the volunteering variable (Supplementary Tables 8-10) and the 3-category ordinal
coding (Supplementary Tables 11-13) show associations between candidate predictors and subsequent volun-
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Candidate predictor Risk ratio | 95% CI
Health behaviors

Frequent physical activity 1.18 1.08, 1.29%**
Smoking 0.79 0.63, 0.98*
Heavy drinking 1.07 0.90, 1.28
Sleep problems 0.95 0.88,1.03
Physical health

Number of physical conditions 0.97 0.90, 1.05
Diabetes 0.92 0.79,1.07
Hypertension 1.04 0.88,1.22
Stroke 0.78 0.62, 0.99*
Cancer 1.02 0.87,1.21
Heart disease 0.96 0.82,1.14
Lung disease 0.84 0.62,1.14
Arthritis 1.05 0.91,1.20
Overweight/obese 1.00 0.90, 1.12
Physical functioning limitations 0.79 0.70, 0.89%**
Cognitive impairment 0.77 0.68, 0.86***
Chronic pain 0.96 0.86, 1.07
Self-rated health 1.07 1.02, 1.13**
Hearing 1.01 0.95, 1.07
Eyesight 1.04 0.99,1.09
Psychological well-being

Positive affect 1.12 1.06, 1.17%**
Life satisfaction 1.07 1.01, 1.13*
Optimism 1.03 0.98, 1.08
Purpose in life 1.10 1.04, 1.16**
Mastery 1.05 1.00, 1.10*
Health mastery 1.04 0.99, 1.09
Financial mastery 1.03 0.98, 1.07
Psychological distress

Depression 0.90 0.77, 1.05
Depressive symptoms 0.93 0.88, 0.98%
Hopelessness 0.94 0.89, 0.99*
Negative affect 0.96 0.91, 1.02
Constraints 0.90 0.85, 0.96**
Anxiety 0.94 0.89, 0.99*
Trait anger 0.98 0.93,1.02
State anger 0.94 0.89, 1.00*
Cynical hostility 0.97 0.92,1.01
Stressful life events 1.01 0.98, 1.05
Financial strain 1.00 0.95, 1.06
Daily discrimination 0.99 0.95, 1.04
Major discrimination 1.04 0.99, 1.08
Social factors

Living with spouse/partner 0.91 0.79, 1.04
Contact children

<Every few months Reference | Reference
1-2x/month 1.07 0.88,1.29
1-2x/week 1.15 0.98, 1.36

> 3x/week 1.08 0.91,1.28
Contact other family

<Every few months Reference | Reference
1-2x/month 1.03 0.92,1.15
1-2x/week 1.01 0.91,1.13
>3x/week 1.03 0.92,1.15

Contact friends
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Candidate predictor Risk ratio | 95% CI
<Every few months Reference | Reference
1-2x/month 1.28 1.11, 1.48**
1-2x/week 1.38 1.22, 1.57%*
>3x/week 1.46 1.27, 1.67***

Loneliness 0.99 0.94, 1.05

Closeness with spouse 0.98 0.88,1.08

Number of close children 0.99 0.95,1.03

Number of close other family 1.01 0.98, 1.05

Number of close friends 1.03 0.99, 1.06

Positive social support from spouse 1.04 0.99, 1.10

Positive social support from children 1.03 0.98,1.08

Positive social support from other family | 0.99 0.95,1.03

Positive social support from friends 1.07 1.03, 1.12%*

Social strain from spouse 0.96 0.91, 1.02

Social strain from children 0.96 0.92,1.01

Social strain from other family 1.01 0.96, 1.06

Social strain from friends 1.04 1.00, 1.09*

Religious service attendance
Not at all Reference | Reference
< 1x/week 1.50 1.30, 1.74%**
> 1x/week 2.30 1.97, 2.68***

Helping friends/neighbors/relatives
0 h/year Reference | Reference
1-49 h/year 1.21 1.11, 1.32%**
50-99 h/year 1.33 1.20, 1.49**
100-199 h/year 1.31 1.14, 1.50***
>200 h/year 1.30 1.12, 1.51%**

Social status ladder 1.04 0.99, 1.10

Change in social statusladder
Moved down Reference | Reference
No change 0.99 0.89,1.10
Moved up 1.00 0.86, 1.16

Work

In labor force 0.93 084,102

Table 2. Candidate predictors of volunteering (volunteering vs. no volunteering) (Health and Retirement
Study [HRS]: N=13,771)*"<, CI, confidence interval; RR, risk ratio. *P<.05 before Bonferroni correction;

**P < .01 before Bonferroni correction; ***P < .05 after Bonferroni correction (the P value cutoff for Bonferroni
correction is P=.05/61 predictors =P <.00081968). *The analytic sample was restricted to those who had
participated in the pre-baseline wave (2006 or 2008). Multiple imputation was performed to impute missing
data on the exposures, covariates, and outcome. Candidate antecedents were assessed, one at a time, in wave
2(2010/2012), and the outcome (volunteering) was assessed in wave 3 (2014/2016). The following covariates
were controlled for at wave 1 (2006/2008): sociodemographic characteristics (age, sex, race/ethnicity, marital
status, income, total wealth, level of education, health insurance, geographic region), childhood abuse,
personality factors (openness, conscientiousness, extraversion, agreeableness, neuroticism), and all of the
predictor variables, including: health behaviors (physical activity, smoking, heavy drinking, sleep problems),
physical health (heart disease, cancer, stroke, arthritis, hypertension, overweight/obese, diabetes, lung disease,
chronic pain, hearing, eyesight, self-rated health, physical functioning limitations, cognitive impairment),
social factors (live with spouse, frequency of contact with children, frequency of contact with other family,
frequency of contact with friends, loneliness, closeness with spouse, number of close children, number of
close other family, number of close friends, positive social support from spouse, positive social support from
children, positive social support from friends, positive social support from other family, social strain from
spouse, social strain from children, social strain from other family, social strain from friends, religious service
attendance, volunteering, helping friends/neighbors/relatives, perceived social status, change in perceived
social status), psychological well-being factors (life satisfaction, positive affect, purpose in life, optimism,
health mastery, financial mastery, mastery), psychological distress (depressive symptoms, hopelessness,
negative affect, constraints, anxiety, trait anger, state anger, daily discrimination, major discrimination, cynical
hostility, stressful life events, financial strain), and work (in labor force). ®All continuous candidate antecedents
were standardized (mean =0; standard deviation=1). “An exposure-wide analytic approach was used, and

a separate model for each exposure was run. Because volunteering was a binary outcome with a prevalence
of>10%, we ran a generalized linear model with a log link and Poisson distribution to estimate a RR.
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Effect estimate® | Confidence interval limit®
Health behaviors
Frequent physical activity 1.64 1.37
Smoking 1.86 1.15
Heavy drinking 1.34 1.00
Sleep problems 1.29 1.00
Physical health
Number of physical conditions 1.20 1.00
Diabetes 1.39 1.00
Hypertension 1.23 1.00
Stroke 1.87 1.13
Cancer 1.18 1.00
Heart disease 1.24 1.00
Lung disease 1.67 1.00
Arthritis 1.27 1.00
Overweight/obese 1.07 1.00
Physical functioning limitations 1.85 1.51
Cognitive impairment 1.94 1.58
Chronic pain 1.26 1.00
Self-rated health 1.35 1.15
Hearing 1.10 1.00
Eyesight 1.24 1.00
Psychological well-being
Positive affect 1.48 1.32
Life satisfaction 1.33 1.11
Optimism 1.20 1.00
Purpose in life 1.42 1.24
Mastery 1.27 1.02
Health mastery 1.23 1.00
Financial mastery 1.19 1.00
Psychological distress
Depression 1.47 1.00
Depressive symptoms 1.37 1.15
Hopelessness 1.33 1.12
Negative affect 1.23 1.00
Constraints 1.45 1.25
Anxiety 1.33 1.13
Trait Anger 1.18 1.00
State Anger 1.31 1.05
Cynical hostility 1.22 1.00
Stressful life events 1.14 1.00
Financial strain 1.03 1.00
Daily discrimination 1.11 1.00
Major discrimination 1.23 1.00
Social factors
Living with spouse/partner 1.44 1.00
Contact children
<Every few months Reference Reference
1-2x/month 1.33 1.00
1-2x/week 1.57 1.00
> 3x/week 1.37 1.00
Contact other family
<Every few months Reference Reference
1-2x/month 1.21 1.00
1-2x/week 1.14 1.00
>3x/week 1.20 1.00

Contact friends
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Effect estimate® | Confidence interval limit

<Every few months Reference Reference
1-2x/month 1.88 1.46
1-2x/week 2.11 1.73
>3x/week 2.27 1.86
Loneliness 1.09 1.00
Closeness with spouse 1.19 1.00
Number of close children 1.09 1.00
Number of close other family 1.14 1.00
Number of close friends 1.20 1.00
Positive social support from spouse 1.24 1.00
Positive social support from children 1.20 1.00
Positive social support from other family | 1.11 1.00
Positive social support from friends 1.35 1.19
Social strain from spouse 1.25 1.00
Social strain from children 1.24 1.00
Social strain from other family 1.11 1.00
Social strain from friends 1.26 1.05

Religious service attendance

Not at all Reference Reference
<1x/week 2.37 1.92

> Ix/week 4.02 3.36

Helping friends/neighbors/relatives

0 h/year Reference Reference
1-49 h/year 1.72 1.46
50-99 h/year 2.00 1.69
100-199 h/year 1.95 1.55

>200 h/year 1.93 1.50

Social status ladder 1.26 1.00

Change in social status ladder

Moved down Reference Reference
No change 1.10 1.00
Moved up 1.04 1.00

Work

In labor force [ 136 [ 100

Table 3. Robustness to unmeasured confounding (E-values) for the associations between candidate
antecedents and subsequent volunteering (N=13,771)% *See VanderWeele and Ding™ for the formula for
calculating E-values. ®The E-values for effect estimates are the minimum strength of association on the risk
ratio scale that an unmeasured confounder would need to have with both the exposure and the outcome to
fully explain away the observed association between the exposure and outcome, conditional on the measured
covariates. “The E-values for the limit of the 95% confidence interval (CI) closest to the null denote the
minimum strength of association on the risk ratio scale that an unmeasured confounder would need to have
with both the exposure and the outcome to shift the confidence interval to include the null value, conditional
on the measured covariates.

teering on an ordinal scale. Fifth, complete-case analyses showed similar results to those from the main imputed
analyses (Supplementary Table 14).

Discussion

In a large, longitudinal, and national sample of U.S. adults aged > 50, we examined the associations between
changes in 61 candidate predictors (across physical health, health behaviors, and psychosocial factors) and
subsequent volunteering. Some health behaviors (e.g., frequent physical activity), physical health conditions
(e.g., physical functioning limitations), psychological well-being (e.g., purpose in life), psychological distress
(e.g., constraints), and social factors (e.g., contact with friends) were associated with volunteering four years
later. However, there was little evidence of associations between other health behaviors (e.g., sleep problems),
physical health conditions (e.g., heart disease), psychosocial factors (e.g., loneliness), employment (e.g., work),
and subsequent volunteering. Specifically, the candidate antecedents of greatest predictive importance included
physical activity, smoking, stroke, physical functioning limitations, cognitive impairment, sense of purpose in life,
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positive affect, contact with friends, religious service attendance, and helping friends, neighbors, and relatives,
with religious service attendance and contact with friends having the largest effect sizes. It appears that regardless
of an individual’s psychological distress (e.g., depression), fostering positive psychological factors (purpose in
life) might still increase subsequent volunteering (and vice versa), and likewise regardless of loneliness, fostering
greater social engagement might increase volunteering™.

Our findings converge with previous studies that observed how increased physical activity'¢, less functional
limitations', less cognitive impairment'®, and increased religious service attendance!” were positively associated
with volunteering. The latter finding, given it has the largest effect size and is consistent with a large prior body
of research'’, may be of special interest insofar as religious communities represent an important social setting
for volunteer mobilization and understanding why this is the case would offer many lessons for other social
institutions that might be mobilized to expand volunteering>»**. While religious service attendance does provide
an additional context in which people can volunteer, the correlation between religious service attendance and
volunteering was lower than some might expect. In our study, among people who regularly attended religious
services in the baseline wave (= 1x/week), only 45% engaged in volunteering in the outcome wave, with fewer
than 20% volunteering > 100 h/year. In prior work, there is reciprocity between religiosity and volunteering, but
the association of religious volunteering on religiosity is stronger than the other way around®®. Further, religious
service attendance and secular volunteering are reciprocally related, but the reciprocal relation between them is
weaker than that of religious volunteering and religious service attendance®®.

Our findings further converged with previous research that has observed that number of comorbidities is
not associated with volunteering®. However, our findings diverge from prior work which observed that other
factors (e.g., larger social network size)!” are associated with increased volunteering. There are many potential
reasons for these discrepancies, including differences in: (1) study design (e.g., different follow-up periods),
(2) sample composition, (3) measurement and categorization of exposure (e.g., we assessed changes in predic-
tors) and outcome variables (e.g., measuring intention to volunteer vs. actual volunteering), and (4) covariate
measurement (we used more extensive covariate adjustment than most previous studies). For example, while
previous studies have observed that people with a higher perceived ease of volunteering have increased inten-
tions of Volunteering”’zz, many of these studies are about intention or motivation to volunteer, rather than actual
volunteering, which may explain discrepancies in our findings. Further, prior studies have observed that both
increased depression and decreased depressive symptoms are associated with increased volunteering®*-2%. While
depressive symptoms were associated with a decreased risk of volunteering in our study, depressive symptoms
may both decrease volunteering (due to depressive symptoms acting as a barrier to continued volunteering)
and increase volunteering (as older adults attempt to compensate for an increased risk of depression derived
from role losses and functional decline by volunteering)***®, which may explain our null results for depression.

These diverging results also highlight the importance of several future directions. First, future studies should
consider important social structural moderators of the associations between candidate antecedents and volun-
teering. Prior research has shown that volunteering rates differ across key social structural moderators (e.g., age,
race, gender, country, social class, education)'"'>. Women are slightly more likely to volunteer than men in
North America’®. Given the importance of purpose in life in predicting volunteering in our study, and the social
factors that encourage women in the United States to both develop a stronger sense of purpose and perform
more altruistic service overall (including for family and friends and not limited to formal volunteering), this
finding is not surprising®. However, further research is needed as these findings are often mixed or ambiguous
and variation is apparent across nations (e.g., volunteering rates based on gender may differ based on life stage,
with women volunteering more than men at earlier stages in life, and this pattern reversing among older adults;
women volunteer more than men in some countries and less than men in others)*. Second, there are many other
factors that might predict volunteering that we could not assess in the HRS dataset (e.g., various motivational
factors)'*>%. For instance, there is evidence that altruism can potentially be intervened upon® which is one
potential way we could increase volunteering. Further, there are nuances within our list of predictors (e.g., types
of social contact including virtual methods that may be more relevant during this time of COVID-19)*? which
were not assessed in the HRS dataset. Third, future studies may benefit from assessing predictors of different types
of volunteering (e.g., intergenerational volunteering®*, grandparenting roles®, etc.) since different modes of vol-
unteering may differentially influence well-being on an individual level and have different societal implications®.
Indeed, associations between some predictors (e.g., religious service attendance) and volunteering may differ
based on the type of volunteering (e.g., religious or secular) being done®. Fourth, our volunteering measure
contained broad categories of the number of hours spent volunteering and future studies should investigate more
nuanced volunteering categories. For older and mostly retired adults, the 100 h threshold might not be as relevant
as it is for still-working adults (e.g., older adults may benefit from 4 h per week, rather than 2)°. Fifth, future
studies should consider mechanistic pathways that explain associations between key predictors in our study
(e.g., frequent physical activity) and subsequent volunteering to facilitate increased volunteering. Investigating
these mechanistic pathways may explain why some relationship types (e.g., contact with friends) are associated
with subsequent volunteering while others (e.g., contact with children) are not. Sixth, examining predictors of
volunteering with consideration to relevant life stage transitions and major life events (e.g., changes to caregiver
status®”%® or employment*® (e.g., retirement, part-time work, etc.)) may inform volunteer engagement program
designs by incorporating time-, situational-, or life event-based approaches to increasing volunteering'’.

Although there was some variability in the findings reported in the Supplementary Information, which
included alternative ordinal outcome measures and limiting the sample to either those with previous volunteer
experience or none at all, several variables predicted volunteering across all models. Religious service attendance
was perhaps the most consistent. This variable predicted increased volunteering for both previous volunteers
and non-volunteers alike, a finding that further underscores the importance of religious settings as a potential
site for the study of the social organization of benevolent service to others, and therefore a strategic setting for
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the advancement of the emerging science of well-doing”’. Our supplemental analyses also highlight the role of
friendship networks in predicting volunteering. Serving others is perhaps most satisfying and positively reinforc-
ing when done in the company of friends, even for those with no previous history of volunteering. Notably, some
objective indicators of social contact (e.g., contact with friends) were associated with subsequent volunteering,
while some subjective indicators (loneliness) were not. Loneliness is the subjective perception of feeling socially
disconnected”’, whereas social isolation is the objective lack of social interactions (e.g., smaller social network)”?.
Objective and subjective factors may operate through different mechanisms to influence subsequent volunteer-
ing engagement. While frequent contact with friends might encourage joining in on group activities (such as
volunteering), the experience of loneliness might not directly predict future volunteering. Perhaps, increased
confidence in social skill development may be needed to encourage volunteering in those with high loneliness.
However, prior work has found that volunteering is associated with subsequently decreased loneliness®, sug-
gesting that while increased loneliness might not lead to volunteering engagement, volunteering may decrease
subsequent loneliness. More generally, there is great value in understanding the factors that help shape whether
an individual will shift from not volunteering at all to volunteering at a low level, especially if this indicates
the beginning of a longer-term trajectory that might result in that person eventually crossing the 100 h/year
threshold*®. But any increase in volunteering is potentially beneficial to those being served, regardless of whether
the volunteer experiences greater health or well-being. Supplementary Tables 8-10 reveal a broader range of
predictors, and therefore more opportunities for social policy interventions to increase volunteering, than we
found in our primary analysis. Consideration of these results also permit policy makers to target interventions
towards those who have (or have not) had previous volunteering experience.

There is evidence for bidirectional associations between volunteering and health and well-being factors. Many
prior studies have assessed how volunteering is associated with subsequent health and well-being outcomes.
Observational studies show that volunteering is associated with reduced risk of several chronic conditions (e.g.,
cognitive impairment, cardiovascular disease)’>”*, and mortality’”*7>-%, Volunteering has been repeatedly asso-
ciated with well-being?, and several mechanisms are hypothesized to underlie the health benefits of volunteer-
ing, including the cultivation of psychological well-being (e.g., positive affect, purpose in life, self-efficacy, and
reduced depression)*”7>#-84 and social well-being (e.g., reduced loneliness and increased frequency of contact
with friends)?. In turn, these assets might promote healthier behaviors (e.g., increased: use of preventive health-
care services and physical activity)*”*> and better biological functioning (e.g., lower: blood pressure and inflam-
mation)®®%. Results from experimental volunteering studies generally converge with results from observational
studies (e.g., healthier: physical health (physical function, cognitive/neural function)®-*2, biological functioning
(healthier inflammation- and cholesterol-levels)*>*, health behaviors (more physical activity)*>**~*7, and psycho-
social health (higher social integration, lower depression))®%. While these prior studies have been interested
in how volunteering is associated with subsequent health and well-being outcomes, our study assessed how
health and well-being predictors were associated with subsequent volunteering. Prior work in the HRS, using an
outcome-wide analytic approach, assessed how changes in volunteering (between t;: 2006/2008 and t,: 2010/2012)
were associated with 34 indicators of physical-, behavioral-, and psychosocial health and well-being four years
later’”. They observed that volunteering was associated with improved physical- (e.g., reduced risk of physical
functioning limitations), behavioral- (e.g., higher physical activity), and psychosocial- (e.g., lower loneliness)
health and well-being outcomes. Conversely, we assessed how changes in indicators of physical-, behavioral-, and
psychosocial-factors (between t,: 2006/2008 and t;: 2010/2012) were associated with subsequent volunteering.
Some key factors associated with volunteering in the previously mentioned outcome-wide study (e.g., physical
functioning limitations, physical activity) were also predictors of increased subsequent volunteering, suggesting
potential bidirectional associations between some indicators of health and well-being and volunteering. Other
studies have found further evidence of potential bidirectional associations between volunteering and health and
well-being factors. For example, net of cognitive functioning selection into volunteering, volunteering has been
associated with benefits to cognitive function®®. Future research should further investigate these bi-directional
associations.

Our study had several limitations. First, many physical health outcomes, health behaviors, and our measure of
volunteering were self-reported in the HRS and thus these measures are vulnerable to self-report bias. However,
study participants were unaware of this study’s hypothesis at the time of the study. Second, there is potentially
unmeasured confounding. However, we mitigated concerns of unmeasured confounding with robust covariate
adjustment, use of a longitudinal design, and E-value analyses. Third, we were unable to evaluate several other
potential predictors of volunteering because they were not included in the HRS dataset (e.g., type of culture
(independent vs. interdependent), country, the presence of social contacts who volunteer, motivation to volunteer
(e.g., extrinsic motivation from an organization, such as church, work, or school, vs. intrinsic motivation to help
others), social determinants of health (e.g., ease of transportation) that might impact volunteer engagement,
etc.). But our study had several strengths, including the use of a large, diverse, prospective, and national sample
of U.S. adults aged > 50 years.

The age group of our sample (older US adults aged > 50) likely plays an important role in our findings. Some
of our findings might be understood through the lens of role theory and the role accumulation hypothesis®,
which hypothesizes that our roles in society and transitions between them (e.g., retirement) exert a powerful
influence on our lives as they provide an underlying architecture of societal expectations and reciprocal obliga-
tions which elicit new behavioral demands. Certain predictors (e.g., changes to physical health such as physical
functioning limitations), are more salient in older populations, while others (e.g., having children younger than
18 years)® are less important in this age group. Likewise, depending on the life course stage, some social rela-
tionships (e.g., friends) may be more important than family, which is consistent with our findings that contact
with friends was associated with subsequent volunteering, but contact with other family was not. Major life stage
transitions may be more relevant in older populations. For example, the effect of employment on volunteering
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may be influenced by life stage, such that those experiencing work-retirement transitions may be more involved
in volunteering than non-retired populations'®, and other new roles in later life (e.g., caregiving) may influence
later life volunteering“. Future work will need to continue to investigate factors at the micro-, meso-, and macro-
levels that predict volunteering specifically in older populations, predictors of volunteering across the lifespan,
and predictors that may be more or less salient at different points during the life course®.

As our nations pause and reevaluate our priorities in light of the widespread change that COVID-19 has
caused, our public and our policymakers have a rare opportunity to pursue new courageous directions that can
simultaneously alleviate important social problems and also help larger portions of our rapidly aging society
experience healthy aging. One promising direction is the enactment of bold policies and civic structures, as well
as innovative volunteer program designs, that encourage more volunteering among older adults. Many of our
study predictors (e.g., positive psychological well-being factors) may be targeted as potential intervention factors
to increase subsequent volunteering. For example, there is evidence of life satisfaction being increased through
both individual- and population-level interventions and policies'*'-1%. A better understanding of how (and why)
religious service attendance is so effective at motivating and sustaining volunteering might help support the role
of these institutions and also provide clues for the creation of successful non-religious public policies'”**. Our
aging population represents one of our nation’s only “increasing natural resources,” and this group possesses the
skills, experiences, and desire to remain highly productive and contributing members of society®*. The purpose
of our study was to draw attention to specific physical-, behavioral-, and psychosocial-factors that might increase
volunteering in older adults. We aimed to explore a more comprehensive pool of options that future investiga-
tors might consider as determinants of volunteering. Our study highlights key intervention targets that volun-
teering program designers may consider in recruiting older volunteers and designing sustainable volunteering
opportunities for older adults. Likewise, innovators in the volunteering industry may further investigate these
potential intervention targets in predictive models and engagement growth opportunities. As we consider elevat-
ing increased volunteering as an important policy and public health goal, our study highlights key intervention
targets that governments, volunteering organizations, and corporations can aim at to increase volunteering rates
in our nation. Increasing the volunteer workforce may benefit individuals and caregivers (e.g., increasing the
healthspan, promoting aging in place), communities (e.g., increasing social cohesion), and the economy (e.g.,
benefiting communities and reducing health care costs).

Data availability
All HRS data is publicly available (https://hrs.isr.umich.edu/data-products) and we are happy to share syntax
with people who contact us for it.
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