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Abstract
Objectives: The current study examined whether informal caregivers performed worse, better, or similar to non-caregivers
on cognitive tests of executive functioning and episodic memory over 10 years.Methods: Data were from waves 2 (2003–04)
and 3 (2013–14) of the Midlife in the United States (MIDUS) study (N = 2086). Multiple linear regression models examined
whether caregiving at both waves 2 and 3 predicted better cognitive functioning at wave 3, than caregiving at only one time point
or no caregiving (reference) while controlling for baseline covariates (i.e., sociodemographic, health, and functional status).
Results: After controlling for covariates, caregiving at both waves was independently associated with better performance in
episodic memory (b = .24, SE = .10, p = .013) but not executive function (b =�.06, SE = .05, p = .246).Discussion:The findings
partially supported both healthy caregiver and stress process models, indicating caregiving may be associated with better
episodic memory but not executive functioning over time among the middle-aged and older adults.
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Introduction

Family caregiving roles bring stress to individuals providing
care (Cheng et al., 2020; Collins & Kishita, 2019; Schulz &
Sherwood, 2008). Progressive stress on caregivers may
negatively affect their physical, psychological, and social
well-being (Allen et al., 2017; Shani et al., 2021). Along with
physical and psychological strain, the unpredictable nature of
caregiving brings secondary stress in other aspects of life,
such as maintaining social relationships (Schulz & Sherwood,
2008). In addition, chronic disease burden not only affects
physical and mental health of care recipients but also impacts
caregivers’ quality of life, resulting in outcomes that include
insomnia, depression, and social isolation (Pinquart &
Sörensen, 2007; Shani et al., 2021). Reciprocally, care-
givers’ reduced quality of life may lead to lower quality of life
for care recipients (Bhattacharyya et al., 2023; Shani et al.,
2021).

Conversely, there are documented benefits of informal
caregiving. In terms of practical outcomes, caring for
a loved one at home helps to avoid higher cost of in-
stitutionalized care (Harris-Kojetin et al., 2016). Compared

to institutionalized care, family caregiving is associated
with higher quality of care and more person-centered care
for the care recipient (Parmar et al., 2022), while promoting
aging in place (Fields et al., 2021). Additionally, care-
giving has noted psychological benefits for the caregiver;
Piercy and colleagues (2013) identified that the prevalence
of dementia caregiver depressive symptoms was signifi-
cantly lower in a population-based sample than in clinical
samples, indicating that the elevated levels of depressive
symptoms reported in caregiver studies may be, in part,
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explained by sampling bias. Some studies identify better
physical and cognitive health in caregivers than non-
caregiver counterparts (Bertrand et al., 2012). Thus,
among family caregivers, while caregiving is challenging
and associated with higher stress and poorer health out-
comes, studies have also shown positive psychosocial and
health benefits through certain psychological character-
istics (Cejalvo et al., 2021) or having broader social
support networks (Chandola et al., 2007).

Whereas family caregiving has been associated with
compromised health and well-being for caregivers, how it
relates to cognitive health is less examined. Despite of
a general trend of cognitive decline in late life (Harada et al.,
2013; Salthouse, 2019; Yang et al., 2023; Zhang et al., 2022),
including concentration, attention and processing speed,
visual and verbal memory, some aspects of language, ex-
ecutive function, and spatial and/or psychomotor ability
(Yang et al., 2020), age-related cognitive decline is not
consistent across cognitive tasks including tasks of attention
and executive function: some older adults decline, but others
improve (Verı́ssimo et al., 2022).

Similarly, earlier research has reported contradictory
findings regarding caregivers’ cognitive functioning over
time. Several studies have found that caregivers’ cognitive
performance became significantly worse than non-caregivers
(Corrêa et al., 2015; Falzarano & Siedlecki, 2021; Mallya &
Fiocco, 2018), supporting the stress process model that
chronic stress has a deleterious impact on cognitive per-
formances (Bertrand et al., 2012). Relatedly, using longitu-
dinal data from the Health and Retirement Study, Dassel and
colleagues (2017) found an accelerated decline in global
cognitive function for dementia caregivers compared with
non-dementia caregivers. Vitaliano and colleagues also found
detrimental effect of caregiving stress on spousal caregivers
of dementia patients compared to demographically similar
non-caregiver spouses (Vitaliano et al., 2011).

However, impaired cognitive performance in caregivers is
not always evident. For instance, a study by Pertl and
colleagues (2015) found no differences in performance
among 179 spousal dementia caregivers on 11 cognitive tasks
compared to their 179 non-caregiving counterparts. Fur-
thermore, O’Sullivan and colleagues (2019) found that the
performance of 252 spousal caregivers and non-caregivers
did not differ on tests examining immediate and delayed
memories; instead, the caregivers performed significantly
better than non-caregivers on tests for reaction time, pro-
cessing speed, and free recall. Although caregiving time and
effort are crucial factors for caregiver burden (Gülke &
Pötter-Nerger, 2022), there are possible positive impacts of
caregiving that may explain better cognitive performances
among caregivers (Jütten et al., 2020). For example, older
women engaged in intense caregiving tasks showed greater
physical functioning than low-intensity caregivers and non-
caregivers (Fredman et al., 2009). Thus, as an alternative to
the stress process model, the healthy caregiver hypothesis

posits that older adult caregivers reflect better physical and
cognitive health outcomes than their non-caregiver coun-
terparts (Bertrand et al., 2012). The healthy caregiver hy-
pothesis focuses on the qualitative differences of caregivers
from non-caregivers, namely, caregivers are healthier because
they must be so to take on the physically and cognitively
demanding caregiving responsibilities. This framework ar-
gues that many healthy older adults who become caregivers
continue to play that role, which helps them maintain good
physical and cognitive health, buffering the adverse effects of
caregiving burdens, such as stress (Fredman et al., 2008).

Given the divergence between the stress process model
and the healthy caregiver hypothesis, we examined the effect
of caregiving on two validated domains of cognitive func-
tioning assessed via executive function and episodic memory
that are important to caregiving tasks among individuals who
were caregivers versus non-caregivers. Episodic memory
consists of individuals’ recollection of personal experiences
specific to time and place; episodic memory may decline
throughout life (Harada et al., 2013). In comparison, exec-
utive functions consist of cognitive abilities such as planning,
organizing, reasoning, and problem-solving (Smith et al.,
2014); many of these are associated with age-related cog-
nitive decline. We used data from a nationally representative
sample of middle-aged and older adults in the Midlife in the
United States (MIDUS) study while controlling for well-
documented correlates of caregiving outcomes, including
sociodemographic factors, health, and cognitive functions at
baseline.

Based on the stress process theory, the expectation would
be to find poorer cognitive function over time among care-
givers than non-caregivers. Whereas, the healthy caregiver
hypothesis would dictate higher and stable cognitive out-
comes among caregivers in comparison to non-caregivers
over time. However, in all likelihood both dynamics may be
present simultaneously but one may offset or even dominate
over the other such that caregivers’ cognitive outcomes may
be contingent upon the interplay between the two processes
(Veazie, 2006). Empirical findings from our analysis will
therefore clarify which theoretical framework can better
explain aggregate cognitive outcomes among middle-aged
and older adult caregivers using the longitudinal data from
MIDUS.

Methods

Data and Sample

Data were from the MIDUS survey, a large-scale longi-
tudinal study spanning 20 years. MIDUS was initiated in
1995–1996 (wave 1), with 7108 English-speaking par-
ticipants (age range: 24–75 years) recruited through ran-
dom digit dialing of US households in the 48 contiguous
states (Elliot et al., 2018). Wave 2 of this longitudinal study
was conducted during 2004–05 with 4963 participants
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(75% of the original respondents in wave 1), whereas wave
3 was conducted in 2013–14 with 3294 participants (in-
cluding 77% of wave 2 participants) (Hughes et al., 2018).
All waves of MIDUS datasets contain primary data col-
lected directly from participants. Wave 1 is excluded from
our analyses because cognitive performance data was not
collected in this wave. No Institutional Review Board
(IRB) approval was necessary for this study since MIDUS
datasets are publicly available through the Inter-University
Consortium for Political and Social Research (ICPSR).

The current study included data from cognitive exec-
utive function and episodic memory tests from 2086 in-
dividuals who participated in waves 2 and 3 (2004–2014)
of MIDUS. Both waves 2 and 3 were conducted through
the phone and mailed self-administered questionnaire
(SAQ).

Measures and Procedure

Dependent Variables. Both episodic memory and executive
function were assessed at waves 2 and 3 with the Brief Test
of Adult Cognition by Telephone (BTACT) (Lachman &
Tun, 2008). Episodic memory was measured with two tests
(immediate and delayed free recall of 15 words). Exec-
utive function was measured by inductive reasoning
(measured by number series completion), category verbal
fluency (measured by verbal ability and fluency in
60 seconds), working memory span (measured by back-
ward digit span), processing speed (measured by
30-Second and Counting Task, or 30-SACT), and attention
switching and inhibitory control (measured by Stop and
Go Switch Task, or SGST, calculating reaction times)
(Lachman et al., 2014). The 2-factor structure of cognitive
outcomes in MIDUS has been validated by Lachman and
colleagues (2014). The cognitive test scores were stan-
dardized by converting into z-scores (Mean [M] = 0;
Standard Deviation [SD] = 1) using the M and SD of the
wave 2 full sample. Composite scores for both episodic
memory and executive function as the mean of the
z-scored measures were calculated based on recommen-
dation (Lachman et al., 2010).

Key Independent Variable. We used caregiving status as the
key independent variable. Participants answered the
question: “During the last 12 months have you, yourself,
GIVEN personal care for a period of one month or more
to a family member or friend because of a physical or
mental condition, illness, or disability?” The response
was recorded in MIDUS as a binary (0 = no, 1 = yes)
variable. For this study, we constructed the outcome as
a four-level caregiving status variable using caregiving
status across waves 2 and 3: no caregiving either at wave 2
or wave 3 (reference) coded with a [0], caregiving at wave
2 only [ = 1], caregiving at wave 3 only [ = 2], and
consistent caregiving at waves 2 and 3 [ = 3].

Covariates. We considered sociodemographic factors, health
and functional status, and cognitive functions at wave 2 as
covariates. Sociodemographic variables included age (6
categories; 1 = <35, 2 = 35–44, 3 = 45–54, 4 = 55–64, 5 = 65–
74, 6 = ≥75), gender (1 = male, 2 = female), race (1 = White,
2 = Black/African American, 3 = Native American, 4 = Asian,
5 = others), ethnicity (1 = Not Hispanic, 2 = Hispanic),
marital status (1 = married, 2 = separated/divorced, 3 =
widowed, 4 = never married), education (1 = no/some school,
2 = high school graduate/in college, 3 = graduated from
college, 4 = having master’s/professional degree), and em-
ployment (1 = currently working, 2 = self-employed, 3 =
retired, 4 = unemployed, 5 = other).

Several variables informed health and functional status.
First, participants rated their current physical and mental
health status on a five-point scale ranging from 1 (excellent)
to 5 (poor). We tallied responses to the physical and mental
health questions and included the composite scores (sum) as
continuous variables (separately for self-rated physical and
mental health domains) in our analyses. Next, participants
were asked, using a functional status questionnaire, whether
they had difficulty (i.e., functional limitations) in activities of
daily living (ADL) and instrumental activities of daily living
(IADL). We computed the sum using responses in MIDUS on
functional limitations (range: from “a lot” to “no difficulty”)
with higher values indicating greater difficulties. We included
other variables related to health—body mass index (BMI; 1 =
underweight [<18.5], 2 = normal [18.5–24.9], 3 = overweight
[>24.9–29.9], and 4 = obese [>29.9]), tobacco and alcohol
use (1 = regular tobacco/alcohol user, or 0 = not), and
composite score obtained by summing binary responses (1 =
yes, 0 = no) from seven chronic conditions (high blood
pressure, stroke, heart problems, diabetes, cancer, aches/joint
stiffness, and sleep problem within past 12 months). Lastly,
we considered depressive symptoms that lasted more than
two weeks in the past 12 months based on a mean score of a 7-
item DEPCON scale that was administered by telephone
(Cutler & Lleras-Muney, 2010).

Statistical Analysis

Statistical analyses were conducted with Stata 17.0 SE
(College Station, TX) software. Preliminary analyses ex-
amined caregiving characteristics and compared sample
demographics for caregivers versus non-caregivers at base-
line (wave 2). We then conducted multiple linear regression
analyses to examine whether caregiving status over the long-
term across waves 2 and 3 or intermittently in wave 2 or in
wave 3 were associated with levels of executive functioning
and episodic memory at wave 3, compared to non-caregiving
status in both waves. The two cognitive outcome measures,
episodic memory and executive function, were examined in
separate regression models. We first fit zero-order models
without any covariates and then added in all covariates
measured at baseline that included sociodemographic factors,

Bhattacharyya et al. 3



health and functional status, and cognitive executive function
and episodic memory at wave 2. In addition to examining the
main effect of caregiving status, we also explored whether
caregiving status moderated the association between baseline
and wave 3 episodic memory and executive function by
adding the interaction terms in the models. Statistical sig-
nificance was evaluated at p < .05 (two-sided). Un-
standardized regression coefficients (b) and standard errors
(SEs) are reported. We also adjusted the standard errors for
repeated observations over time with bootstrapping.

Results

Table 1 shows the descriptive findings on the dependent and
independent variables, including sociodemographic variables
and health and functional status at wave 2 for the entire
sample and sample stratified by caregiving status. A total of
2086 individuals who completed both wave 2 and wave 3 of
MIDUS were included in the analysis. This participant cohort
was aged 33–83 years (M = 55, SD = 11) in wave 2 (i.e., 42–
92 years [M = 64, SD = 11] in wave 3). Overall, 468 (22.4%)
participants reported that they were an informal caregiver in
the past 12 months in one or both waves, including 10% in
wave 2, 9% in wave 3, and 4% in both. In contrast, 77.6%
never played role as a caregiver over waves 2–3. Women
comprised 56% of the sample, 57% were employed, and 94%
were White. Substantial proportions of participants were
overweight (39%) or obese (26%), and 77% of the sample had
at least one or more chronic health conditions. Further,
a higher proportion of informal caregivers were women
(caregiving at both waves = 81% vs. 56% in the entire
sample) and tobacco users (mean score: caregiving at both
waves = 22% vs. 13% in the entire sample). Those who
engaged in caregiving scored higher in episodic memory
(mean score: caregiving at both waves = .36 vs. .15 in the
entire sample) but lower in executive function (mean score:
caregiving at both waves = .16 vs. .22 in the entire sample).

The zero-order models (Table 2) examining associations
of caregiving status at waves 2 and 3 on wave 3 cognitive
episodic memory and executive function suggested that
consistent caregiving at both waves 2 and 3 was in-
dependently associated with better performance in episodic
memory (b = .26, SE = .09, p = .004). The same effect was
however not found for executive function (b =�.09, SE = .05,
p = .085).

Table 3 shows the parameter estimates from the multiple
linear regression models estimating the effect of caregiving
status at waves 2 and 3 on wave 3 episodic memory and
executive function, respectively, after controlling for co-
variates. Consistent caregiving at waves 2 and 3 was in-
dependently associated with a better performance in episodic
memory only (b = .24, SE = .10, p = .013), than with no
caregiving at all. However, the association was not significant
for executive function (b =�.06, SE = .05, p = .246). Among
covariates, women and participants with the highest levels of

education showed an improved performance in episodic
memory. In contrast, participants who were 65+ years old and
African Americans showed a decline in episodic memory. On
the other hand, participants who were 55+ years old, African
Americans, separated/divorced and widowed, those who
were self-employed, retired or had other (e.g., student) oc-
cupational status (relative to working), underweight, and
tobacco users showed greater decline in executive function.

Further, the moderation analyses yielded similar findings
as our main-effect models that consistent caregiving was
associated with better episodic memory; however, caregiving
did not moderate the association in cognitive functioning
across waves (see Supplementary Table 1). Finally, we
conducted a sensitivity analysis by re-running the sample on
a revised sample (n = 1875). Specifically, we excluded
participants who were caregivers at wave 2 only and found
similar results that consistent caregiving was associated with
better episodic memory (see Supplementary Table 2).

Discussion

Caregiving seemed to be positively associated with some
cognitive abilities over a 10-year period in middle-aged and
older adults based on longitudinal data from the MIDUS
study. Although participants showed decline in both of the
tested cognitive domains, in partial support of the healthy
caregiver hypothesis, consistent caregiving across waves was
associated with better absolute episodic memory scores than
non-caregiving at all. Better performance on episodic
memory is particularly important because impaired episodic
memory is a core feature of Alzheimer’s disease and mild
cognitive impairment (Sexton et al., 2010). This finding
conflicts with a body of prior research suggesting that
caregiver’s cognitive performance (e.g., episodic memory
and executive function) is poorer than non-caregivers (Corrêa
et al., 2015; Falzarano & Siedlecki, 2021; Mallya & Fiocco,
2018). Although the current findings revealed no significant
differences in consistent and episodic caregivers compared to
non-caregivers in executive functioning, the findings showed
a higher percentage of depressive symptoms among con-
sistent caregivers in comparison with other caregiving status,
lending partial support for the stress process model in that
caregiving demands may build up over time making care-
givers vulnerable to poorer mental health.

The above finding on caregivers’ better episodic memory
performance contributes to growing literature highlighting
that engagement in caregiving tasks may be associated with
some benefits in cognitive functioning (Jütten et al., 2020;
O’Sullivan et al., 2019; Veal et al., 2022). Possible ex-
planations may include the following: first, caregiving ne-
cessitates engagement in some cognitively demanding
responsibilities, such as managing medications and decision
making; second, it is associated with higher physical activ-
ities and a sense of purpose in life. Research demonstrates
how complicated these issues are and the multiple processes
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Table 1. Comparison of Respondent Characteristics of US Adults in MIDUS Wave 2 (n = 2086).

Variables

Caregiving status

Overall
(n = 2086)

Neither (n = 1618;
77.6%)

W2 only (n = 211;
10.1%)

W3 only (n = 184;
8.8%)

Both (n = 73;
3.5%)

P-
value

Age in year M (SD) 55.1 (10.9) 54.9 (11.2) 55.9 (10.1) 55.3 (10.1) 54.9 (9.6) .755
<35 (%) 1.0 1.0 0.9 0.5 2.7
35–44 (%) 18.0 19.1 14.2 15.2 9.6
45–54 (%) 30.2 29.2 30.3 34.8 37
55–64 (%) 29.4 28.7 33.6 30.4 30.1
65–74 (%) 17.0 17.2 18.0 14.1 17.8
≥75 (%) 4.4 4.6 2.8 4.9 2.7

Women (%) 55.7 52.5 62.6 66.3 80.8 <.001
Race (%) .455
White 93.9 94.5 91.9 92.4 90.4
African American 2.3 2.2 3.3 1.6 2.7
Native American 1.2 1.1 1.4 1.6 2.7
Asian 0.5 0.5 0.0 1.1 0.0
Others 2.1 1.7 3.3 3.3 4.1

Ethnicity .034
Not Hispanic 97.3 97.8 95.3 95.1 98.6
Hispanic 2.7 2.2 4.7 4.9 1.4

Marital status (%) .107
Married 73.6 74.4 66.8 75.5 71.2
Separated/divorced 13.2 13.1 14.2 12.5 15.1
Widowed 5.5 5.4 9.5 2.2 5.5
Unmarried 7.6 7.1 9.5 9.8 8.2

Education (%) .776
No/some school 3.9 3.7 4.3 6.0 2.7
Graduated from
school

44.2 44.3 44.8 42.4 43.8

Graduated from
college

33.4 33.8 31.0 30.4 38.4

Master’s/prof. degree 18.5 18.2 20.0 21.2 15.1
Employment (%) .180
Working 57.4 58.1 53.8 59.6 46.6
Self-employed 12.1 12.0 10.0 11.5 20.6
Retired 2.0 1.6 4.3 2.2 2.7
Unemployed 20.5 20.5 22.4 18.0 21.9
Other 8.0 7.7 9.5 8.7 8.2

Health and functional status
BMI (%) .381
Underweight 0.7 0.7 0.5 0.4 1.4
Normal 30.4 30.5 31.3 31.5 23.3
Overweight 38.7 39.7 33.2 37.0 35.6
Obese 26.4 25.2 33.2 27.7 31.5
Missing 3.7 3.8 1.9 3.3 8.2

Tobacco-user (%) 12.9 12.4 10.4 16.3 21.9 .034
Alcohol-user (%) 37.6 38.9 34.6 34.2 26.0 .067
SR physical health M

(SD)
2.3 (.9) 2.7 (.9) 2.3 (1.0) 2.2 (.9) 2.3 (.8) .541

SR mental health M (SD) 2.0 (.9) 2.0 (.9) 2.1 (.9) 2.0 (.8) 2.3 90.9) .708
Difficulty in ADL M (SD) 1.2 (.5) 1.2 (.5) 1.3 (.5) 1.2 (.4) 1.2 (.4) .002
Difficulty in IADL M

(SD)
1.7 (.8) 1.6 (.8) 1.8 (.8) 1.7 (.8) 1.8 (.8) .254

(continued)
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that undergird different cognitive domains. For example,
Shaw and Hosseini (2021) note that episodic memory is
a particularly sensitive barometer of cognitive changes re-
lated to Alzheimer’s disease, and in accordance with the use/
disuse hypothesis, continued use of this cognitive domain
through practice (especially in the normative aging process)
may be beneficial in staving off age-related decline. The
authors also found that despite executive control processes
being “less adaptable,” those with lower cognitive func-
tioning improved the most with cognitive training indicating
that concerted training may be helpful in improving executive
functioning as well. The authors concluded that there may
need to be diverse skill-specific caregiving training programs
to address impairments in different cognitive domains. Par-
ticular to our findings, we suggest that caregiving functions as
a type of episodic memory cognitive training that enhances
cognitive reserve but perhaps does not yield the concentrated

practice of particular cognitive skills needed to maintain
executive functioning.

Around 80% of the caregivers in our sample are <65 years
of age. In prior research, Bertrand and colleagues (2012)
found that continuous caregivers (mean age 83 years) had
better memory performance and processing speed than
continuous non-caregivers over time. Therefore, our finding
that consistent caregiving is associated with better episodic
memory functions at least partially corroborates earlier re-
search with a different age cohort. However, Vitaliano and
colleagues (2011) found that continuous exposure to stress
due to caregiving may lead to depression, which over time is
associated with lower executive functioning (mean age
72 years). This latter finding may provide a reason why our
study (even with lower age cohort) did not yield the expected
finding regarding executive function scores, considering that
a much higher number of individuals in the consistent

Table 1. (continued)

Variables

Caregiving status

Overall
(n = 2086)

Neither (n = 1618;
77.6%)

W2 only (n = 211;
10.1%)

W3 only (n = 184;
8.8%)

Both (n = 73;
3.5%)

P-
value

Chronic condition/s M
(SD)

2.2 (2.3) 2.1 (2.2) 2.6 (2.9) 2.3 (2.0) 2.9 (2.6) .008

Had sleep problem (%) 9.6 9.2 11.4 8.7 16.4 .162
Depressed >2 weeks (%) 17.7 15.9 25.1 15.2 42.5 <.001
Episodic memory M

(SD)
.15 (1.0) .14 (.9) .22 (1.0) .17 (1.0) .36 (1.1) .002

Executive function M
(SD)

.22 (.9) .23 (.9) .11 (.9) .26 (.8) .16 (.9) .263

Note. Values are in column percentage or in mean and standard deviation; BMI = body mass index; SR = self-rated; ADL = activities of daily living; IADL =
instrumental activities of daily living;W2 =wave 2;W3 =wave 3. Significance (p) from one-way between-subjects analysis of variance (ANOVA) for age and Chi-
squared tests of independence for all categorical variables. Bold significant p-values.

Table 2. Zero-Order Multiple Linear Regression Model to Estimate the Effect of Caregiving Status (Waves 2 and 3) on the Cognitive
Episodic Memory and Executive Function (wave 3) (n = 2086).

Variable

W3 Executive function W3 Episodic memory

b SE (bt) p-Value b SE (bt) p-Value

Intercept �.23 .01 <.001��� �.07 .02 .002���
Focal predictors
Caregiving history (ref. neither)
W2 only �.03 .03 .427 .04 .06 .507
W3 only .03 .03 .326 .01 .06 .923
Both �.09 .05 .085 .26 .09 .004�

Executive function, W2 .59 .01 <.001��� – – –

Episodic memory, W2 – – – .54 .02 <.001���
R2 .57 .28
Adjusted R2 .57 .28

Note. W2 = wave 2; W3 = wave 3; b = unstandardized regression coefficient; SE (bt) = standard error (bootstrapped). Bold significant p-values.�p < .05. ��p < .01. ���p < .001.
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Table 3. Multiple Linear Regression Models Predicting Episodic Memory and Executive Function in Mid and Later Life, Controlling for
Levels 10 Years Prior, n = 2086.

Variable

W3 Executive function W3 Episodic memory

b SE (bt) p-value b SE (bt) p-Value

Intercept .08 .10 .462 .03 .17 .855
Focal predictors
Caregiving history (ref. neither)
W2 only �.02 .03 .499 .04 .06 .545
W3 only .03 .03 .305 �.04 .06 .533
Both �.06 .05 .246 .24 .10 .013�

Executive function, W2 .50 .01 <.001��� - -
Episodic memory, W2 – – – .42 .02 <.001���
Covariates at W2
Age (ref. <35)
35–44 �.03 .09 .690 .10 .14 .444
45–54 �.10 .09 .225 .02 .13 .883
55–64 �.22 .09 .012� �.15 .14 .266
65–74 �.40 .09 <.001��� �.50 .14 .001��
≥75 �.53 .10 <.001��� �.85 .16 <.001���

Female (ref. male) �.02 .02 .314 .34 .04 <.001���
Race (ref. White)
African American �.17 .06 .008�� �.39 .10 <.001��
Native American .03 .07 .694 �.03 .19 .891
Asian �.09 .14 .516 �.02 .41 .963
Other �.06 .07 .366 �.15 .13 .241

Ethnicity (ref. not Hispanic)
Hispanic .01 .06 .921 �.03 .13 .832

Marital status (ref. married)
Separated/divorced �.04 .03 .226 �.07 .06 .175
Widowed �.08 .07 .227 .16 .09 .069
Never married �.03 .04 .382 .04 .06 .519

Education (ref. no/some school)
Graduated school/in college .02 .04 .669 .08 .08 .305
Graduated from college .07 .05 .116 .14 .08 .108
Master’s/professional degree .10 .05 .034� .21 .09 .019

Employment (ref. working)
Self-employed �.10 .03 .002�� �.07 .06 .203
Retired �.12 .03 <.001��� �.02 .06 .674
Unemployed �.10 .07 .127 �.16 .12 .167
Other �.08 .04 .028� .00 .07 .983

BMI (ref. normal)
Underweight �.28 .12 .021� �.15 .20 .466
Overweight �.01 .02 .638 .03 .04 .456
Obese �.01 .03 .723 .03 .05 .517
Missing �.05 .06 .429 .01 .09 .950

Tobacco user �.06 .03 .062 �.08 .05 .154
Alcohol user .00 .02 .847 �.03 .04 .464
SR physical health .00 .01 .829 .02 .03 .547
SR mental health �.01 .01 .341 �.06 .03 .030�
Difficulty in ADL �.02 .04 .507 �.06 .06 .255
Difficulty in IADL .01 .03 .631 �.02 .04 .541
Chronic conditions �.01 .01 .260 �.01 .01 .593
Felt sad/depressed .01 .03 .638 �.08 .05 .123
Sleep problem .00 .04 .988 .08 .07 .271
R2 .63 .38
Adjusted R2 .62 .37

Note.W2 = wave 2; W3 = wave 3; b = unstandardized regression coefficient; SE (bt) = standard error (bootstrapped); BMI = body mass index; SR = self-rated;
ADL = activities of daily living; IADL = instrumental activities of daily living. Bold significant p-values. �p < .05. ��p < .01. ���p < .001.
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caregiver category felt depressed than non-caregivers (see
Table 1).

Thus, caregiving status may translate to better episodic
memory by increasing physical activity and engaging in
responsibilities that may reduce stress and increase well-
being (Fredman et al., 2009). One possible mechanism for
this effect is that engagement in meaningful activities may
have a positive effect on the nervous system as a response to
stress (Bhattacharyya et al., 2023; Ross & Thomas, 2010).
Similar to this mechanism, despite exhausting caregiving
responsibilities, caregivers may feel an overall satisfying
relationship with the person for whom they are caring (Gülke
& Pötter-Nerger, 2022); therefore, some caregiving tasks may
also enhance well-being by activating neural circuits that
regulate cognitive functions (Allen et al., 2017).

Additionally, although family caregivers experience
greater stress than non-caregivers as evidenced through self-
reported questionnaires and higher cortisol levels (Allen
et al., 2017), some research suggests that excessive stress
can be detrimental to cognitive functioning (Marin et al.,
2011; Scott et al., 2015), but milder stress may enhance
cognitive performance, especially immediate memory func-
tions (Jütten et al., 2020; O’Sullivan et al., 2019). Therefore,
possibly, the quality, not the quantity of stress, is a more
crucial factor that affects cognitive functioning. In other
words, the meaningfulness of caregiving activities may serve
as a buffer against the stress of caregiving and perhaps as an
avenue for improving episodic memory.

Some demographic differences in our sample should be
noted. We found that African American participants showed
more decline in both domains of cognitive functions. In-
terestingly, earlier research found that African American care-
givers were less likely than White caregivers to provide
continuous care (McCann et al., 2004). Although our sample
was predominantlyWhite, we did not find any racial differences
in continuous caregiving patterns. However, our study found
that the percentage of non-Hispanic participants in consistent
caregiving group was slightly higher than that in each of the
other caregiving groups, indicating non-Hispanics were slightly
more likely to be providing continuous care than non-caregivers,
compared to their Hispanic counterparts. Future studies should
examine these issues in a racially more diverse sample.

Lastly, while for both outcome measures, the strongest
predictor of wave 3 performance was wave 2 performance, the
current findings also revealed that the retest correlation was
higher for executive function than that for episodic memory,
indicating that individual variations in executive function were
stable in this sample over 10 years. This finding corroborates
earlier literature showing higher retest stability for fluid ability
(r = .94) and processing speed (r = .91) than episodic memory
(r = .58) inmiddle-aged adults (Zimprich&Mascherek, 2010).

In the above context, it should also be considered that
family caregivers often select themselves on the basis of their
better physical and cognitive health and their sense that they
can do the job (Roth et al., 2009). Using effective coping

mechanisms for logical analysis, decision making, and
problem solving may be related to their higher self-reported
health; this self-selection bias could be a potential confounder
because it may make them better than non-caregivers in some
cognitive dimensions (Roth et al., 2015). Moreover, many
caregivers, who are more likely to be healthy and active, may
be more likely to volunteer to participate in a research study.
Volunteers often differ from nonparticipants in ways related
to the research question, and this self-selection could affect
the generalizability of our findings.

Limitations

Although the longitudinal nature and the large sample
number are the main strengths of this study, it nonetheless has
several limitations. For instance, MIDUS participants were
not screened initially for cognitive impairment; therefore, we
cannot rule out whether the participants have any neuro-
cognitive disorders in our sample. Another limitation is re-
lated to recall bias because responses were collected
retrospectively. Omitted variable bias related to caregivers’
stress process is also a concern. Furthermore, selection bias is
a large concern in the current study—we acknowledge that
individuals who can and cannot continue caregiving over
a 10-year period likely differ in ways that are systematically
associated with the outcomes across the two cognitive do-
mains we examined. However, using MIDUS data, it is not
possible to extract whether one provided care continually
over the 10-year study-period. Additionally, we could not
capture the exact caregiving tasks nor the intensity of care-
giving (i.e., worked for two/more care recipients simulta-
neously) given the nature of secondary data analysis.
Although in the regression model we controlled for socio-
demographic, health, and some caregiving factors (recipient
relationship type and caregiving hours), there may have been
other sources of stressors or support that could have affected
the outcomes. We did not take into account/control for other
major life changes occurring during this time period. Thus,
future large-scale surveys, similar to MIDUS, should collect
more in-depth information on caregiving tasks.

The MIDUS used only phone and mailed questionnaires,
unlike many of the prior studies that used higher quality lab-
based measures of cognitive function. Although telephone-
based cognitive performance tests have some limitations re-
garding auditory stimuli and tasks, the MIDUS data provide
broader information on health behavior and social engage-
ment, including social support/conflicts (Seeman et al., 2011).
Also, the innovative and stringent criteria of BTACT provided
enhanced data on executive functions and episodic memories
(Lachman et al., 2014). Further, theMIDUS caregiving criteria
combined those who may have been a caregiver for someone
with an acute event with those caring for others with more
chronic illnesses and needs. Future studies should differentiate
individuals engaged in caring for care recipients with different
medical/cognitive impairments and comorbidities.
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Additionally, the racial make-up of the current sample is
largely White, and there need to be studies that include
a representative number of African Americans, Hispanics, and
Asians. The caregiving experience may be different for these
other ethnic groups that may affect their cognitive status in
unique ways. Finally, information in MIDUS is dated and may
not be representative of health and economic conditions facing
informal caregivers in current times.

Conclusions

Overall, our findings expand prior work by examining in-
formal caregivers’ cognitive performances over time and
showing that consistent caregiving status may have some
benefits in maintaining episodic memory among middle-aged
and older adults. Despite its complex and burdensome impact
on many individuals, caregiving may support cognitive
health if individuals practice caregiving tasks as a meaningful
engagement to face the growing demand for caregiving.
Maintaining caregivers’ cognitive functions has important
implications. If caregivers’ cognitive functions decline, they
may become less capable of providing care at home and the
care-recipient may need to be shifted to institutional care
(e.g., nursing facilities). This shifting of care not only in-
creases burden on the formal health care system, but it can
also bring financial and psychosocial burden on the family
itself (Fields et al., 2021). Therefore, a greater focus on the
potential positive aspects of caregiving (e.g., meaningfulness)
could provide guidance regarding how to avoid the negative
consequences of consistent caregiving and to promote quality
of life among community-living caregiving dyads.
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Corrêa, M. S., Vedovelli, K., Giacobbo, B. L., de Souza, C. E.,
Ferrari, P., de Lima Argimon, I. I., Walz, J. C., Kapczinski, F., &
Bromberg, E. (2015). Psychophysiological correlates of cog-
nitive deficits in family caregivers of patients with Alzheimer
Disease.Neuroscience, 286, 371–382. https://doi.org/10.1016/j.
neuroscience.2014.11.052.

Cutler, D. M., & Lleras-Muney, A. (2010). Understanding differ-
ences in health behaviors by education. Journal of Health
Economics, 29(1), 1–28. https://doi.org/10.1016/j.jhealeco.
2009.10.003

Dassel, K. B., Carr, D. C., & Vitaliano, P. (2017). Does caring for
a spouse with dementia accelerate cognitive decline? Findings
from the health and retirement study. The Gerontologist, 57(2),
319–328. https://doi.org/10.1093/geront/gnv148

Elliot, A. J., Turiano, N. A., Infurna, F. J., Lachman, M. E., &
Chapman, B. P. (2018). Lifetime trauma, perceived control, and
all-cause mortality: Results from the Midlife in the United
States study. Health Psychology, 37(3), 262–270. https://doi.
org/10.1037/hea0000585

Falzarano, F., & Siedlecki, K. L. (2021). Differences in cognitive
performance between informal caregivers and non-caregivers.
Aging, Neuropsychology and Cognition, 28(2), 284–307.
https://doi.org/10.1080/13825585.2020.1749228

Fields, B., Rodakowski, J., Jewell, V. D., Arthanat, S., Park, M.,
Piersol, C. V., Schepens Niemiec, S. L., Womack, J., & Mroz,
T. M. (2021). Unpaid caregiving and aging in place in the
United States: Advancing the value of occupational therapy.

Bhattacharyya et al. 9

https://orcid.org/0000-0003-0689-6592
https://orcid.org/0000-0003-0689-6592
https://orcid.org/0000-0003-0689-6592
https://orcid.org/0000-0001-9854-5313
https://orcid.org/0000-0001-9854-5313
https://doi.org/10.1016/j.neubiorev.2016.12.006
https://doi.org/10.1016/j.neubiorev.2016.12.006
https://doi.org/10.1177/0898264311421367
https://doi.org/10.1177/0898264311421367
https://doi.org/10.1177/23337214231185912
https://doi.org/10.1177/23337214231185912
https://doi.org/10.3390/healthcare9121690
https://doi.org/10.3390/healthcare9121690
https://doi.org/10.1016/j.jpsychores.2007.07.012
https://doi.org/10.1037/pag0000401
https://doi.org/10.1037/pag0000401
https://doi.org/10.1093/geront/gny024
https://doi.org/10.1093/geront/gny024
https://doi.org/10.1016/j.neuroscience.2014.11.052
https://doi.org/10.1016/j.neuroscience.2014.11.052
https://doi.org/10.1016/j.jhealeco.2009.10.003
https://doi.org/10.1016/j.jhealeco.2009.10.003
https://doi.org/10.1093/geront/gnv148
https://doi.org/10.1037/hea0000585
https://doi.org/10.1037/hea0000585
https://doi.org/10.1080/13825585.2020.1749228


American Journal of Occupational Therapy, 75(5),
7505347010. https://doi.org/10.5014/ajot.2021.044735

Fredman, L., Cauley, J. A., Satterfield, S., Simonsick, E., Spencer,
S. M., Ayonayon, H. N., & Harris, T. B.Health ABC Study
Group (2008). Caregiving, mortality, and mobility decline: The
health, aging, and body composition (health ABC) study. Ar-
chives of Internal Medicine, 168(19), 2154–2162. https://doi.
org/10.1001/archinte.168.19.2154

Fredman, L., Doros, G., Ensrud, K. E., Hochberg, M. C., & Cauley,
J. A. (2009). Caregiving intensity and change in physical
functioning over a 2-year period: Results of the caregiver-study
of osteoporotic fractures. American Journal of Epidemiology,
170(2), 203–210. https://doi.org/10.1093/aje/kwp102

Gülke, E., & Pötter-Nerger, M. (2022). Caregiver burden in partners
of Parkinsonian patients with deep brain stimulation. Brain
Sciences, 12(2), 238. https://doi.org/10.3390/brainsci12020238

Harada, C. N., Natelson Love, M. C., & Triebel, K. L. (2013).
Normal cognitive aging. Clinics in Geriatric Medicine, 29(4),
737–752. https://doi.org/10.1016/j.cger.2013.07.002

Harris-Kojetin, L., Sengupta, M., Park-Lee, E., Valverde, R., Caf-
frey, C., Rome, V., & Lendon, J. (2016). Long-term care
providers and services users in the United States: Data from the
national study of long-term care providers, 2013-2014. Vital &
Health Statistics. Series 3, Analytical and Epidemiological
Studies, (38), x–105.

Hughes, M. L., Agrigoroaei, S., Jeon, M., Bruzzese, M., & Lach-
man, M. E. (2018). Change in cognitive performance from
midlife into old age: Findings from the Midlife in the United
States (MIDUS) study. Journal of the International Neuro-
psychological Society, 24(8), 805–820. https://doi.org/10.1017/
S1355617718000425

Jütten, L. H., Mark, R. E., & Sitskoorn, M. M. (2020). Episodic
memory and executive functioning in informal dementia
caregivers. Aging and Mental Health, 24(10), 1681–1689.
https://doi.org/10.1080/13607863.2019.1617242

Lachman, M. E., Agrigoroaei, S., Murphy, C., & Tun, P. A. (2010).
Frequent cognitive activity compensates for education differences
in episodic memory. American Journal of Geriatric Psychiatry,
18(1), 4–10. https://doi.org/10.1097/JGP.0b013e3181ab8b62

Lachman, M. E., Agrigoroaei, S., Tun, P. A., &Weaver, S. L. (2014).
Monitoring cognitive functioning: Psychometric properties of
the brief test of adult cognition by telephone. Assessment, 21(4),
404–417. https://doi.org/10.1177/1073191113508807

Lachman, M. E., & Tun, P. A. (2008). Cognitive testing in large-
scale surveys: Assessment by telephone. In S. Hofer &D. Alwin
(Eds.), Handbook on cognitive aging: Interdisciplinary per-
spectives (pp. 506–522). Sage Publishers.

Mallya, S., & Fiocco, A. J. (2018). Impact of informal caregiving on
cognitive function and well-being in Canada. International
Psychogeriatrics, 30(7), 1049–1055. https://doi.org/10.1017/
S1041610217002605

Marin, M. F., Lord, C., Andrews, J., Juster, R. P., Sindi, S., Ar-
senault-Lapierre, G., Fiocco, A. J., & Lupien, S. J. (2011).
Chronic stress, cognitive functioning and mental health. Neu-
robiology of Learning and Memory, 96(4), 583–595. https://doi.
org/10.1016/j.nlm.2011.02.016

McCann, J. J., Hebert, L. E., Bienias, J. L., Morris, M. C., & Evans,
D. A. (2004). Predictors of beginning and ending caregiving
during a 3-year period in a biracial community population of

older adults. American Journal of Public Health, 94(10),
1800–1806. https://doi.org/10.2105/ajph.94.10.1800

O’Sullivan, M., Brennan, S., Lawlor, B. A., Hannigan, C., Rob-
ertson, I. H., & Pertl, M. M. (2019). Cognitive functioning
among cognitively intact dementia caregivers compared to
matched self-selected and population controls. Aging and
Mental Health, 23(5), 566–573. https://doi.org/10.1080/
13607863.2018.1428937

Parmar, J. K., L’Heureux, T., Anderson, S., Duggleby, W., Pollard,
C., Poole, L., Charles, L., Sonnenberg, L. K., Leslie, M.,
McGhan, G., Huhn, A., Sereda, S., Marion, C., Tarnowski, G.,
Mah, J., Melenberg, D., Weir, C., Pooler, C., MacLachlan, N.,
Bremault-Phillips, S., Tian, P., & Sacrey, L. R. (2022). Opti-
mizing the integration of family caregivers in the delivery of
person-centered care: Evaluation of an educational program for
the healthcare workforce. BMC Health Services Research,
22(1), 364. https://doi.org/10.1186/s12913-022-07689-w.

Pertl, M. M., Lawlor, B. A., Robertson, I. H., Walsh, C., &
Brennan, S. (2015). Risk of cognitive and functional im-
pairment in spouses of people with dementia: Evidence from
the health and retirement study. Journal of Geriatric Psy-
chiatry and Neurology, 28(4), 260–271. https://doi.org/10.
1177/0891988715588834

Piercy, K.W., Fauth, E. B., Norton, M. C., Pfister, R., Corcoran, C. D.,
Rabins, P. V., Lyketsos, C., & Tschanz, J. T. (2013). Predictors of
dementia caregiver depressive symptoms in a population: The
cache county dementia progression study. Journals of Geron-
tology Series B: Psychological Sciences and Social Sciences,
68(6), 921–926. https://doi.org/10.1093/geronb/gbs116
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