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Abstract

The stress of family caregiving may affect many health-related variables, including sleep. We
evaluated differences in self-reported sleep quality between incident caregivers and matched
non-caregiving controls from a national population-based study. Caregivers and controls were
identified in the REasons for Geographic and Racial Differences in Stroke (REGARDS) study
and matched on seven different demographic and health history factors. Caregivers reported
significantly longer sleep onset latency than controls, before and after adjusting for covariates (ps
< 0.05). No differences were found on measures of total sleep time or sleep efficiency. Among
caregivers only, employed persons reported less total sleep time and number of care hours was a
significant predictor of total sleep time. Dementia caregivers did not differ from other caregivers.
This is one of the few population-based studies of sleep quality in family caregivers. Additional
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research is needed to examine whether sleep disturbance contributes to greater health problems
among caregivers.
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Introduction

Most of the day-to-day caregiving for older adults in the United States is provided by
informal/family caregivers, and with the growing size of the older population, the number
of caregivers for older adults is large. In 2016 the Committee on Family Caregiving for
Older Adults of the National Academies of Sciences, Engineering and Medicine estimated
that there are about 18 million caregivers of older adults with limitations in health or
mobility (Schulz & Eden, 2016). A 2020 survey by the AARP and National Alliance for
Caregiving estimated that more than 50 million Americans provide unpaid care for adult
family members or friends (AARP, 2020). The number of Americans who are 80 years or
older is expected to rise from about 13 million in 2015 to about 35 million in 2050 (Redfoot
et al., 2013). Therefore, the importance of studying caregivers, and the impact of caregiving
on their health is unmistakable.

Caregivers can experience high levels of stress, which may affect their physical and
psychological health. Research has found that caregivers have higher rates of depression and
anxiety compared to non-caregivers (Haley et al., 2020; Pinquart & Sérensen, 2003), greater
physical, psychological and financial burdens, have less time for other family members, and
may be less likely to participate in preventive health activities (Collins & Swartz, 2011).
Caregiving has also been associated with poor sleep, which in turn can affect quality of life
and health generally (Groeger et al., 2014; Mather et al., 2020; McCoy & Strecker, 2011;
Narang et al., 2012; Petrov et al., 2018; Spira et al., 2010; Tapp et al., 2017; Tempesta et al.,
2015).

Numerous previous studies have compared the sleep of caregivers to non-caregivers.
Fonareva and colleagues (2011), compared samples of caregivers for persons with dementia,
with non-caregivers who were matched on age and sex and found that the dementia
caregivers spent less time in more restful sleep stages and more time in less restful

sleep stages than the non-caregivers (Fonareva et al., 2011). A small sample of female
veteran caregivers were found to experience higher levels of stress-related sleep disturbances
compared to non-caregivers (Song et al., 2020). Similarly, Rowe et al. (2008) found that

a convenience sample of older dementia caregivers experienced shorter sleep times, took
longer to fall asleep, and reported higher levels of fatigue compared to older non-caregivers,
and Fekih-Romdhane et al. (2020) found that caregivers of patients with psychiatric
disorders exhibited worse overall scores in the Pittsburgh Sleep Quality Index Scale (PSQI)
than age and sex matched non-caregivers. Castro et al. (2009) found no differences between
nine female caregivers and 34 non-caregiving women on multiple sleep characteristics,
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although an association was found between increased levels of depressive symptoms in the
caregivers, and longer sleep latency.

A recent meta-analysis of dementia caregiving studies found that caregivers got significantly
less sleep than non-caregiving controls (Gao et al., 2019). However, all of the studies
included in that meta-analysis and the other previous studies reviewed above consisted of
comparisons of convenience samples of caregivers, usually identified in clinical settings, and
non-caregiving controls, often consisting of healthy volunteers. Such clinical or convenience
samples of caregivers are known to report greater behavioral and psychological problems
than more representative population-based samples of caregivers (Pruchno et al., 2009),

and healthy volunteers recruited through different enrollment methods than caregivers
undoubtedly differ from the caregivers in many different ways (Roth et al., 2015).

The present study examined the relationship between caregiving, multiple self-reported
measures of sleep duration and quality, and demographic covariates, using a national,
population-based sample of Black and White adult incident caregivers and matched controls.
In addition, within the caregiver sample, we investigated potential predictors of sleep,
including depressive symptoms, type of caregiving (e.g., dementia, physical disability,
stroke, mental illness, and disabling sensory impairments), caregiver employment status,
caregiver co-residence with the care-recipient, and caregiver demographics.

Design and Methods

REGARDS

The REasons for Geographic and Racial Differences in Stroke (REGARDS) Study is a
population-based study of a national sample of adults over age 45 in the US (Howard,

V. J. et al. 2005). The objective of the study is to identify the causes for the high

rate of stroke mortality among Black adults and residents of the Southern United States.
The REGARDS study sample comprises 30,239 non-Hispanic Black and White adult
participants, who were 45 or more years of age when enrolled from 2003 to 2007. The
study deliberately oversampled Black adults and residents of the southern United States. The
study design, sampling, enrollment and follow up procedures have been described in more
detail previously (Howard, V. J. et al. 2005). Potential participants were initially sent a letter
about the study and then contacted by telephone by trained interviewers. Once eligibility
was determined and participants provided verbal consent, a computer-assisted telephone
interview (CATI) was conducted to collect demographic, medical history, measures of
quality of life, and stroke risk factors. About 4 weeks after the telephone interview,
participants were visited in-home to obtain physical measurements (e.g., height, weight)
and blood samples. Ongoing brief CATI interviews are carried out semi-annually to assess
possible stroke events, and a second comprehensive telephone interview and in-home
assessment were carried out between 2013 and 2015, approximately 9 years after the initial
in-home visits (Howard, G. et al. 2017).

Caregiving Transitions Study—The Caregiving Transitions Study (CTS) is ancillary to
the REGARDS study and examines the health effects of caregiving among the REGARDS
participants who have transitioned into a caregiving role between their 1st and 2nd in-home
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visits. A detailed description of the design, sampling, and participant enrollment for the

CTS have been described elsewhere (Roth, Haley, Rhodes, et al., 2020). Briefly, the incident
caregivers enrolled in the CTS were identified by asking REGARDS participants if they
were providing care on an ongoing basis to a family member, friend, or neighbor with a
chronic illness or a disability, including any help with basic activities (e.g., dressing, bathing,
grooming), managing bills, arranging for medical care, watching or supervising a person, or
providing transportation. Participants who answered “yes” were further questioned regarding
their relationship with the person receiving care, whether they lived with that person,

the year and month they began providing care because of that person’s health problem,
whether or not they provided care to a person with dementia, and the number of hours of
care provided per week. REGARDS participants were eligible to be enrolled as incident
caregivers in the CTS if they answered “yes” to the caregiving status question and began
providing care at least six months after the 15t REGARDS in-home assessment and at least
three months before the 2"d REGARDS in-home assessment. The care recipients for whom
the caregivers provided care had to be adults who were not residing in a nursing home,
assisted living facility, or another residential care setting. In addition, the caregivers had to
live either with or within 50 miles of the care recipients and had to be providing at least five
hours of care per week in order to be eligible for enrollment in the CTS.

Enrolled incident caregivers were matched to a non-caregiving randomly selected control
person in the REGARDS study based on up to seven demographic and health history

factors including age, sex, race, education level, marital status, self-rated health at the
REGARDS baseline CATI, and self-reported history of cardiovascular disease at the
REGARDS baseline CATI. All non-caregiving controls reported no extended family
caregiving responsibilities throughout their participation in the REGARDS study. The CTS
was reviewed and approved by the Institutional Review Boards of the institutions conducting
the study.

Sleep Variables—During the second comprehensive telephone interview for the
REGARDS study, participants were asked the following questions about their sleeping
habits: (A) “Thinking about a typical day for you, what time do you usually start trying

to fall asleep?”; (B) “How many minutes does it usually take you to fall asleep, after you
start trying to fall asleep?”; (C) “How much time, in minutes, do you usually spend awake
in between the time you first fall asleep and the time you wake up and start your day?”;

and (D) “Thinking about a typical day, what time do you usually wake up?” From the
participant’s responses to these questions, we calculated sleep onset latency (SOL: Question
B), wake after sleep onset (WASO: Question C), total time in bed (TIB: duration between
response to Question A and Question D), total sleep time (TST: TIB - (SOL + WASO)), and
sleep efficiency (SE: TST/TIB x 100).

Other Variables—Participants reported sex, race, and date of birth at the baseline
REGARDS CATI, and current employment status at the 2" comprehensive interview. Both
caregivers and controls completed the 10-item short form of the Center for Epidemiological
Studies Depression (CES-D) scale (Andresen et al., 1994), which measures depressive
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symptoms, at the second comprehensive interview. Body Mass Index (BMI; kg/m?2) was
obtained from objective height and weight measurements during in-home visits (Howard,
G. etal. 2017; Howard, V. J. et al. 2005). Categorical variables for BMI were used in the
analyses (< 18.5 = underweight; 18.5 — 25 = normal; 25 — 30 = overweight; > 30 = obese).

Participants

A total of 251 incident caregivers and 251 matched controls were enrolled into the CTS.
Among the 251 caregivers, 7 reported that they started providing care after the second
comprehensive telephone interview for the REGARDS study when the sleep questions were
administered, and 8 additional caregivers reported that they started providing care less than
3 months before that telephone interview. These 15 participants were not included in the
present analyses. In addition, 7 caregivers did not complete the sleep questions, and 8 had
missing data on at least one of the covariates (e.g., depressive symptoms, BMI). This left
221 (88%) of the 251 incident caregivers enrolled in the CTS who were included in the
present analyses. For the non-caregiving controls, one participant did not complete the sleep
questions, and 3 had missing data on at least one of the covariates. This left 247 (98%) of the
251 non-caregiving controls in the CTS who were included in the present analyses.

Statistical Analysis—Descriptive analyses were performed on the sleep questions to
examine distributions and the possibility of individual outliers. No extreme outliers

were detected. Linear multiple regression models were used to compare differences in
sleep variables between incident caregivers and non-caregiving controls before and after
adjustment for participant race, sex, age, BMI category (underweight, normal, overweight,
and obese), and the 10-item CES-D score of depressive symptoms. One of these CES-D
items asks about restless sleep, and sensitivity analyses were conducted using a 9-item
CES-D score with this item removed. These analyses did not differ in any substantive ways
from the results using the 10-item CES-D, so only the results with the 10item measure are
further reported.

For analyses of caregivers only, potential predictors of sleep disturbance were examined
including whether the caregiver lives with the care recipient, provides care for a person
with dementia, the number of caregiving hours provided, and employment status. Statistical
significance was set at p < 0.05, and covariate-adjusted means were interpreted for clinical
significance. Statistical analyses were performed using SAS® (version 9.4, SAS Institute
Inc., Cary, NC).

Results

The participants’ demographic characteristics are shown in Table 1. Incident caregivers

and non-caregiving controls were primarily white, female, retired or not employed outside
the home, and in their mid to late 60s. A slightly but not significantly higher percentage

of incident caregivers were obese compared to controls. Because the caregivers and non-
caregiving controls were matched by design on age, sex, and race, there were no differences
on these characteristics.
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Unadjusted differences in sleep characteristics between caregivers and matched non-
caregiving controls are reported in Table 2. On average, total sleep time of incident
caregivers and non-caregiving controls was similar. Incident caregivers took, on average,

4.4 minutes longer to fall asleep compared to non-caregiving controls (p = 0.031) and tended
to spend 13.4 more minutes in bed than non-caregiving controls (p = 0.081). We did not

find any other significant differences in self-reported measures of sleep between incident
caregivers and non-caregiving controls.

The results of the multiple regression analyses examining effects of caregivers versus
controls and the covariates on sleep characteristics are reported in Table 3. Those analyses
showed that incident caregivers took, on average, 4.16 more minutes to fall asleep than
controls after adjusting for covariates (p = 0.038). Among the covariates, there were no
significant predictive effects for race or sex with sleep quality measures. Older age, however,
significantly predicted more total time in bed (p = 0.004) and total sleep time (p = 0.003).
The depressive symptoms measure was statistically significant predictor of more time in bed
(p = 0.003), greater sleep onset latency (p < 0.001), more time wake after sleep onset (p <
0.001) and lower sleep efficiency (p < 0.001). In addition, combined across both caregivers
and controls, the underweight BMI group reported lower sleep efficiency than the normal
weight BMI group (p = 0.030). Model R? statistics indicated that statistically significant but
relatively modest proportions of variance were accounted for by the predictors, collectively,
on each outcome, with higher proportions of variance accounted for, approaching 10%, for
sleep onset latency and sleep efficiency.

The results of the multivariable models predicting sleep quality among caregivers only
are summarized in Table 4. Those analyses revealed that employed caregivers spent 49.24
fewer minutes in bed (p < 0.001) and had 45.12 less total sleep time (p = 0.002), on
average, compared to non-employed (e.g., unemployed, retired) caregivers. Providing a
greater number of care hours also significantly predicted longer TST (p = 0.037).

Discussion

This study compared the self-reported sleep characteristics of incident caregivers and a
carefully-matched sample of non-caregiving controls using data from a national population-
based study. We found that caregivers took significantly longer to fall asleep (i.e., longer
SOL) than non-caregivers. Depressive symptoms were found to be related to four of our
five sleep measures across both caregivers and controls. Because increased depression is
known to be associated with sleep disturbance (Ypsilanti et al., 2018), these effects (TIB,
SOL, WASO, and SE) support the validity of the self-reported sleep measures used in the
REGARDS study.

To our knowledge, the design of this population-based study is unique compared to previous
studies of the association between family caregiving and sleep quality. In our study, the non-
caregiving control sample was carefully matched to caregivers based on up to seven factors,
whereas other studies utilized convenience samples or matched caregiver/non-caregiver
samples with a small number of criteria (e.g., sex, age, marital status) (Castro et al., 2009;
Fekih-Romdhane et al., 2020; Fonareva et al., 2011; Song et al., 2020). In addition, previous
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studies were focused on caregivers for a specific condition, such as caregivers for dementia
(Castro et al., 2009; Fonareva et al., 2011; Gao et al., 2019; Rowe et al., 2008), patients with
psychotic disorders (Fekih-Romdhane et al., 2020) or to a particular group - female veteran
caregivers (Song et al., 2020) or spousal caregivers (Mills et al., 2009;).

Our findings have some similarities to those of other researchers who also found significant
differences in sleep quality using convenience samples. Fekih-Romdhane et al, (2020),
compared “sleep quality” based on PSQI scores among caregivers, and also found
significant differences related to age, but did not measure the specific sleep parameters
(TIB and TST) that we identified as significant. Rowe et al. (2008) found differences in
objectively and subjectively measured TST, SE, SOL and WASO, their results differ from
ours in subtle but important ways. In our study, we found that subjectively measured SOL
was significantly different between caregivers and controls, whereas Rowe et al. (2008)
found that differences in SOL were only significant when measured objectively.

Fonareva et al. (2011) and Rowe et al. (2008) found, using objective measures, that
caregivers took significantly longer to fall asleep than did noncaregivers, with relatively
small (n = 20 and n = 31, respectively) convenience samples of dementia caregivers. Our
study, using self-reported sleep measures, found similar results (longer SOL), but is unique
in the literature in that we used a larger and more heterogeneous, population-based sample
of caregivers, with both dementia and non-dementia caregivers included in our sample. We
also enrolled individually-matched non-caregiving controls. Our results confirm the earlier
findings with respect to SOL and suggest that they can be extended to other types of
caregivers beyond dementia caregivers.

Conversely, our results are not consistent with the meta-analysis findings of Gao et al.
(2019). We did not find any differences between caregivers and controls on total sleep
time, nor did we find any differences between dementia caregivers and caregivers of other
conditions. Explanations for these differences between our findings and those of other
studies may be based on differences in sample selection. As noted above, in our study

we evaluated incident caregivers from a population-based parent study. The caregivers in
the present analyses became caregivers after they were already enrolled in the REGARDS
study. Caregiving status, therefore, was not a consideration in the initial enrollment

into the REGARDS study, and this may reduce the selection biases that are worrisome
when convenience samples of pre-existing caregivers and non-caregivers are compared.

In addition, the differences in sleep quality identified in prior studies for specific types

of caregivers may generalize to the broader population of caregivers. In our sample, we
include a broad range of caregiver characteristics (e.g., multiple care-recipient conditions,
co-residing and non-co-residing caregivers, working and non-working caregivers).

The observed difference between caregivers and non-caregivers on sleep onset latency was
just over 4 minutes, on average. At first glance, this might appear to be a small difference.
However, additional descriptive analyses indicated that 29.2% of caregivers reported taking
30 or more minutes to fall asleep compared to 21.8% of controls. Thus, caregivers were
34% more likely to have sleep onset latency of a half hour or more compared to controls.
Other important effects on sleep quality appeared in the analysis among the caregivers
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only. We found that caregivers who were employed slept less, and spent less time in bed
compared to non-employed caregivers. These findings may reflect the pressures of the time
commitments of both working and caregiving (employed caregivers versus non-employed
caregivers). Among these caregivers, employment and caregiving demands could reduce the
time available for sleep. We also found that depressive symptoms were predictive of sleep
quality in both caregivers and controls, which is not surprising since depression has been
associated with sleep disturbances (Ypsilanti et al., 2018). Our finding that the underweight
BMI group reported lower sleep efficiency than the normal weight BMI group differs
somewhat from other caregiver studies (Eleuteri et al., 2018) which found that for caregivers
with low depressive symptoms, higher sleep disturbances were associated with higher BMI.

The lack of significant differences between dementia caregivers and other types of
caregivers is consistent with other findings from the CTS (Roth, Haley, Sheehan, et al.,
2020; Sheehan et al., 2020). Sheehan and colleagues (2020) found that observed differences
between dementia caregivers and non-dementia caregivers on levels of stressors, burden,
and measures of well-being could be accounted for by the greater number of caregiving
hours and total number of care recipient problems encountered by dementia caregivers
compared to non-dementia caregivers; after adjustment, no differences between dementia
and non-dementia caregivers were found on burden and well-being factors. Similarly, Roth
and colleagues (2020) found that dementia caregivers did not exhibit any differences in
specific inflammatory biomarkers compared to matched controls (Roth, Haley, Sheehan, et
al., 2020). This suggests that, to the extent that dementia caregiving is viewed as more
stressful than other types of caregiving, this difference is not reflected in corresponding
differences between most of the behavioral or biological variables for dementia and non-
dementia caregivers measured in the study, including sleep quality.

Our study has some limitations that should be taken into consideration when interpreting

the results. The lack of longitudinal data does not allow observations of changes in sleep
patterns of caregivers and non-caregivers over time. Thus, our study is a “snapshot” in time
comparison of sleep in incident caregivers and non-caregivers. The reliance on self-reported,
subjective sleep parameters also does not provide objective measures of the sleep parameters
evaluated. Future studies could be improved by employing actigraphy and polysomnography
to provide objective measures of sleep quality in population-based samples. Additionally,
our study only included Black and White adult participants and may not be generalizable to
other racial and ethnic groups.

In our population, caregivers took longer to fall asleep than non-caregivers and we know
from prior work (Groeger et al., 2014; Mather et al., 2020; McCoy & Strecker, 2011; Narang
et al., 2012; Petrov et al., 2018; Spira et al., 2010; Tapp et al., 2017; Tempesta et al., 2015)
that poor sleep quality increases the risk of developing physical and mental impairments.

As the population ages the need for caregivers will rise and addressing caregivers’ poor
sleep quality may become a public health imperative, particularly as the physical and mental
consequences of poor sleep quality in caregivers could also impact the care recipients they
care for. Effective interventions to assess and improve caregivers’ sleep quality are needed.
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Table 1:

Demographic characteristics for incident caregivers and non-caregiving controls

Variable Incident Caregivers  Non-caregiving Controls pvalue
N 221 247
Age at 2" REGARDS interview, M (SD) 69.24 (8.13) 68.69 (7.42) 0.443
Sex, female, N (%) 146 (66.06) 163 (65.99) 0.987
Race, Black, NV (%) 80 (36.20) 88 (35.63) 0.898
Employed, N (%) 58 (26.24) 80 (32.39) 0.146
Body mass index, N (%) 0.136
Underweight 2(0.90) 3(1.21)
Normal 37 (16.74) 59 (23.89)
Overweight 84 (38.01) 98 (39.68)
Obese 98 (44.34) 87 (35.22)
CES-D (10-item) 3.99 (4.40) 3.77 (4.10) 0.575

CED-D = Center for Epidemiological Studies Depression scale, M= mean; SD = standard deviation
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Unadjusted comparisons of self-reported sleep characteristics for incident caregivers and non-caregiving

Table 2:

controls.
Variable M (SD) Caregivers  Controls  p-value
Total sleep time (hours) 751(1.41) 7.44(1.43) 0.617
Time in bed (hours) 8.21(1.34) 7.99(141) 0.081
Sleep onset latency (hours) 0.37 (0.41) 0.29 (0.31) 0.031
Wake after sleep onset (hours) 0.36 (0.60)  0.33 (0.53) 0.549
Sleep efficiency (Total sleep time / Time inbed)  1.42(0.23) 1.45(0.20)  0.228

M = mean; SD = standard deviation
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