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Abstract

Objective: To examine the allocation of daily activities over a 24-hour period in caregivers (CG)
with and without a probable affective disorder.

Methods: Participants were 192 older dementia CGs (mean age= 72.9 years, 70% female) who
participated in the National Study of Caregiving. Time diary data were used to measure the
duration and timing that caregivers were doing: hygienic self-care; eating/drinking; household
care; physical caregiving; medical caregiving; socializing; and television viewing. Affective status
was assessed using the two-item Patient Health Questionnaire and the Generalized Anxiety
Disorder screeners.

Results: CGs were more likely to screen positive for depression/anxiety symptoms if they:
started hygienic self-care later in the AM (OR=1.76, 95% CI=1.10-2.83) and started medical
caregiving later in the AM (OR=2.34, 95% Cl=1.24-4.41). Hygienic self-care start times
attenuated the effects of medical caregiving on affective status.

Discussion: Later timing of hygienic self-care may be an important behavioral response that

contributes to affective disorder risk in dementia CGs.
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Caring for a loved one with dementia is one of the most demanding types of family
caregiving (Pinquart & Sdrensen, 2007). Studies show that family dementia caregivers (CG)
experience significant caregiver burden, depression, anxiety compared to their peers
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(Adelman, Tmanova, Delgado, Dion, & Lachs, 2014; Cooper, Balamurali, & Livingston,
2007; Ma, Dorstyn, Ward, & Prentice, 2018; Mausbach, Chattillion, Roepke, Patterson, &
Grant, 2013; Ory, Hoffman, Yee, Tennstedt, & Schulz, 1999; Pinquart & Sorensen, 2003;
Sallim, Sayampanathan, Cuttilan, & Ho, 2015). Not surprisingly, the incidence of affective
disorders is high in dementia CGs: prospective studies have shown that 25-50% of dementia
CGs developed clinically significant affective symptoms in less than two years (Ballard,
Eastwood, Gahir, & Wilcock; Joling et al., 2012; Joling et al., 2015).

The stress-health model is widely used to understand the health effects of dementia
caregiving (Schulz & Martire, 2004). In this model, affective disorders like depression and
anxiety arise from individual differences in CGs emotional and behavioral responses to
caregiving stressors. Primary stressors of caregiving are often uncontrollable and include
care recipient (CR) disability, disruptive CR behaviors, exposure to CR suffering, and
financial difficulties. Secondary stressors are a consequence of primary stressor and include
declines in relationship quality, family conflict, and anticipatory grief, among others.

A substantial literature shows that individual differences in behavioral responses to
caregiving stress (i.e., engaged versus withdrawn/disengaged coping styles) are associated
with depression and anxiety in older CGs (Garcia-Alberca, Cruz, Lara, Garrido, Gris, et al.,
2012; Garcia-Alberca, Cruz, Lara, Garrido, Lara, et al., 2012; Garcia-Alberca et al., 2013;
Huang et al., 2015; Khalaila & Cohen, 2016; Lim, Griva, Goh, Chionh, & Yap, 2011,
Mausbach et al., 2006; Spira et al., 2007; Wright, Lund, Caserta, & Pratt, 1991). For
example, disengaging from caregiving stress via passive reaction and avoidance behaviors is
associated with lower perceived control of the situation that, in turn, reduces psychological
wellbeing. In dementia CGs, the association between disengagement coping and depression/
anxiety are independent of caregiving intensity suggesting that individual differences to
caregiving stress that are disengaged may uniquely shape depression/anxiety risk. (Garcia-
Alberca, Cruz, Lara, Garrido, Gris, et al., 2012; Garcia-Alberca, Cruz, Lara, Garrido, Lara,
et al., 2012; Garcia-Alberca et al., 2013; Mausbach et al., 2006; Spira et al., 2007).

Recent evidence suggests that behavioral disengagement that occurs at specific times,
measured using objective 24-hour actigraphy recording, is related to mood symptoms in
dementia CGs. Slower transitions between resting and active states uniquely correlated with
depression symptoms in one study of dementia CGs (Smagula et al., 2017). Another study
found that lower levels of actigraphy-measured activity from 8AM-10AM, correlated with
depression symptom persistence over time (Smagula et al., 2019). These findings regarding
the timing of behavioral engagement related and depression/anxiety are consistent with
large-scale studies in other populations. In younger adults, advances in sleep-wake timing (a
shift towards “morningness”) correlates with decreased depression severity (Druiven et al.,
2020). In middle aged and older women, compared with those self-reporting being an
“intermediate type,” those considering themselves “evening types” had similar depression
incidence rates, while “morning types” had lower incident rates (Céline Vetter et al., 2018).
These findings suggest that behavioral engagement in the morning may be related to
depression resilience.
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However, evidence is sorely needed from population-based studies of dementia CGs
regarding how individuals with and without depression/anxiety symptoms differentially
engage in daily activities; e.g., what activities they spend more or less time on and at what
time of the day. Daily patterns of behavioral engagement in common activities that are
associated with depression/anxiety symptoms could represent markers of, or contributors to,
a larger context of vulnerability which interventions for dementia caregivers could be
tailored address. The National Study of Caregiving (NSOC) Time Diary Study provides the
opportunity to identify such potential differences in behavioral engagement. In a sample
designed to be nationally representative of CGs in the United States, the NSOC Time Diary
Study gathered detailed information on what CGs were doing, for how long, and at what
time of the day.

Here, we characterize the duration and timing of seven common daily activities that are
plausibly affected by and/or contribute to depression/anxiety symptoms in older adults (e.g.,
see Fiske, Wetherell, and Gatz (2009)): bathing and grooming, food preparation and eating,
household care and financial management, socializing and personal communication, viewing
television, physical care and assistance to others, and medical care for others. We
hypothesized that dementia CGs with depression/anxiety symptoms would spend less time
participating in self-care and recreational type activities and would initiate these activities
later (reflecting greater behavioral disengagement/withdrawal as reviewed above).

Data for this study were drawn from the National Study of Caregiving (NSOC), a large
nationally representative study of family CGs in the United States (Freedman & Cornman,
2019). The NSOC was conducted in tandem with the National Health and Aging Trends
Study (NHATYS), a longitudinal study of Medicare beneficiaries ages 65 and older. Starting
in 2011 (NSOC 1) and again in 2015 (NSOC II) and 2017 (NSOC I1I1), caregivers to NHATS
participants were invited to participate in the NSOC via in-person assessments with trained
interviewers. A total of 3,210 individuals participated in the NSOC I, of whom 2,605 were
eligible for the time diary study. Of these, 2,136 (82%) completed the time diary. To limit
the impact of contextual differences on our study, we created a relatively homogeneous
sample by restricting analyses to caregivers who were: (a) providing care for a CR with
possible or probable dementia (n=963) (see NHATS technical paper #5 for dementia
diagnosis testing and as in Wolff, Spillman, Freedman, and Kasper (2016); (b) at least 60
years of age (n=351); (c) the spouse or adult child CG to the CR (n=317); and (d) living in
the same household as the CR (n=220). The final analytic sample was further restricted to
192 CGs who completed the outcome measures and models were further restricted based on
covariate data availability (see Table 2).

NSOC Il participants who reported providing care to an older adult in the last month were
asked to complete a 24-hour time diary over the phone. The instrument was designed as a
30-40 minute diary and modeled after the Panel Study of Income Dynamic’s Disability and
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Use of Time supplement (Freedman & Cornman, 2019). Eighty percent of the time diary
interviews took place within two weeks of the NSOC interview, with almost half occurring
within a week. The diary captured all activities, beginning at 4 AM the previous day, and
continuing until 4AM of the interview. Respondents were asked what they were doing
starting at 4:00AM; then they were asked follow-up questions about the activity including 1)
how long it took; 2) where they were; 3) who was doing the activity with them; and 4) who
else was there. In the NSOC time diary, an attempt was made to distinguish sequential
activities from simultaneous activities (i.e., separating main activities from secondary
activities). After recording main and secondary activities and confirming the duration of
main activities (start and end times in HH:MM), trained interviewers assigned codes to each
activity (work, household chores, and travel, among others) to help probe additional
reporting details to allow CGs to make corrections and/or adjust their end times. Days of the
week were randomly assigned to CGs so that time diaries represented all days of the week
and the weekend.

Time Diary.—We processed time diary data by coding activities that are plausibly related
to and/or affected by depression/anxiety (e.g., see Fiske et al. (2009)): (1) hygienic self-care
(including washing, dressing, and grooming; activities 121-129 from time diary supplement
user guide); (2) eating and drinking (activities 131, 137, and 139); (3) household care and
financial management (activities 421-479); (4) physical care and assistance to others
(activities 511-519); (5) health and medical care to others (activities 521-529); (6)
socializing and personal communication (activities 611-619); and (7) viewing television
(activities 621-629). Five domains were considered personal activities (hygienic self-care,
eating/drinking, household care, socializing, and television viewing); and two domains were
considered caregiving activities (physical care/assistance to others and health/medical care to
others). For each activity, we calculated the total number of minutes spent, the time the first
instance of the activity began (start time), and the time the last instance began (end time).

Affective status.—Our primary outcome was probable affective status, based on the 2-
item Patient Health Questionnaire (PHQ-2), (Kroenke, Spitzer, & Williams, 2003) and the 2-
item Generalized Anxiety Disorder scale (Kroenke, Spitzer, Williams, Monahan, & Lowe,
2007). These measures were obtained at NSOC I11. The PHQ-2 questions were “Over the
last month, how often have you: 1) had little interest or pleasure in doing things; 2) felt
down, depressed, or hopeless.” The GAD-2 questions were “Over the last month, how often
have you: 1) felt nervous, anxious, or on edge; 2) been unable to stop or control worrying?”
Response categories and item scores are: 0 = not at all; 1= several days; 2=more than half
the days; 3=nearly every day). Scores range from 0-6 for each measure and are calculated
by summing item scores. The optimal cut-off for both scales, in terms of the ability to screen
for their respective affective disorders, is a score =3. Using the cut-point, the PHQ-2 has
sensitivity of 83% and specificity of 92% for detecting major depressive disorder; and the
GAD-2 has a sensitivity of 86% and specific of 83% for detecting generalized anxiety
disorder. We considered scores of =3 on either or both scales as a positive affective disorder
screen. To verify that the associations detected were due to differences in symptom severity,
and not related to the categorization of these scales, we also examined the total severity on
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both scales combined (possible range: 0-12). Cronbach’s alpha for this continuous scale,
indicating internal consistency for these items in this sample, was good (0.76).

Correlates of affective status.—Analyses controlled for variables known to be
associated with depression/anxiety in older dementia CGs including sociodemographic
variables (e.g., age, sex, CGs relationship to the CR), caregiving intensity, and disruptive CR
night-time sleep behaviors. CG relationship to their CR was categorized as spouse or adult
child. We estimated caregiving intensity as the total number of activities of daily living
(ADL) and instrumental activities of daily living (IADL) for which the CG provided care to
the CR including chores (shopping, ordering medications, and banking: range=0-3);
personal caregiving activities (personal care, teeth cleaning, and foot care: range=0-3);
mobility tasks e.g., (helping the CR get around the house, lifting the CR from a seated
position, letting the CR lean on the CG for support, and holding the CR when they walked or
stood, range=0-4); and medical caregiving tasks (giving medications, injections, managing
other medical tasks, and caring for wounds or sores, range=0-4). We also examined CR
night-time interruptions and whether CGs’ sleep was interrupted to deliver care; responses to
this item ranged from O (never) to 4 (every night). These covariates were included to test
whether associations between time diary variables and affective status were independent of
caregiving intensity. Overall measures of overall perceived stress were not included as
covariates because they are typically highly correlated with, and conceptually proximal
and/or a proxy for, depression/anxiety symptoms (the outcome variable).

Statistical analyses

RESULTS

We compared demographic, caregiving, and time diary variables between CGs who did and
did not screen positive for a probable affective disorder using the t-test for continuous
variables and the chi-square statistics for categorical variables. For our main analysis, we
used separate logistic regression models for each time diary variable (the independent
variable) with affective disorder screening results (positive or negative) as the dependent
variable. We also used linear regression to examine the relation between time diary variables
and symptom severity of depression/anxiety. Each time diary variable was standardized to a
mean of zero and a standard deviation of one to facilitate effect size comparison. To
illustrate our findings, we report the weighted prevalence of positive screens in strata by
tertile values of significant time diary variables. All models accounted for the diary sampling
weights and adjusted for the covariates listed above. We also control for the day of the week
that the time diary was completed to control for potential weekend-weekday effects.

Descriptive statistics

Table 1 reports sample descriptive information. CGs mean age was 73 years (SD = 8.5
years). The sample was 70% women. Twenty-four percent screened positive for a probable
affective disorder. Compared to CGs who screened negative, CGs who screened positive for
an affective disorder were more likely to report CR night-time sleep disruptions. Caregiving
intensity did not significantly differ by affective disorder screening results.
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Duration of daily activities and affective status

The number of minutes spent in each activity was not associated with affective status (Table
2). While approximately 90%-+ of CGs reported at least some time participating in most
activities, other activities were less commonly reported. These included medical caregiving
(57% reported some time); physical caregiving (34% reported some time); and socializing
(73% reported some time). We therefore additionally modeled whether having any versus no
time in these three activities related to affective status. Results were not substantively altered
from those presented in Table 2 (i.e., no p<0.05).

Timing of daily activities and affective status

The timing of CGs hygienic self-care and timing of CG’s provision of medical care to CRs
were significantly associated with affective status (Table 2). For each standard deviation
(SD) later that CGs started hygienic self-care, the odds of screening positive were 76%
higher. In addition, for each SD later that CGs started medical care in the AM and ended
medical care in the PM, the odds of screening positive for an affective disorder were over
two times higher. The timing of these activities also correlated with the symptom severity
outcome (Table 2, right columns). Note that these associations were independent of CGs’
relationship to their CR, caregiving intensity, and CR night-time sleep disruptions.
Consistent findings were obtained when also adjusting for race, employment status,
education, or whether the participant agreed the time diary interview was about a “typical
day” (69% agreed).

Follow-up analyses

We computed additional models to test whether hygienic self-care start times and medical
caregiving times were associated with affective status independent of each other. In these
models, the statistical effects of both medical caregiving timing variables were attenuated
and no longer statistically significant, whereas the statistical effects of hygienic self-care
start times were not attenuated and remained statistically significant. Multicollinearity was
not detected in these models (variance inflation factors all <2.6). To illustrate the association
between hygienic self-care and affective status, Figure 1 shows affective status by tertile of
hygienic self-care start times. Positive affective disorder screens were more common in CGs
who started hygienic self-care later (Rao-Scott Chi-Square p=0.001).

Given that hygienic self-care start times could be due to later sleep offset times, we
evaluated the correlation between sleep offset times and affective status. Activity codes 111
and 119 in the NSOC captured sleeping. The average sleep end time was just after 7 AM
(n=192; mean=7.1; standard deviation=2.5; inter-quartile range=7-8). Hygienic self-care
onset and sleep offset times were poorly correlated (n=169, Spearman r=0.12, p=0.13). We
found that sleep offset times were not associated with symptom severity (B per standard
deviation later sleep offset=—0.03, standard error=0.30, t-value=-.10, p=0.92) or the
likelihood of having screened positive for a probably affective disorder (odds ratio per
standard deviation later sleep offset=0.98, 95% confidence interval: 0.69, 1.39, Wald Chi-
Square=0.01, p=0.91). Additionally, adjusting for sleep offset times as a covariate did not
alter the estimates of associations between self-care start times and depression/anxiety
symptoms.
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DISCUSSION

In a nationally representative sample of older co-residing dementia CGs, we found that CGs
were more likely to screen positive for a probable affective disorder if they started hygienic
self-care later in the morning, started medical caregiving later in the morning, and ended
medical caregiving later in the evening. Later timing of CG self-care attenuated the
statistical effects of medical caregiving timing, suggesting that later morning self-care start
times mark an initial, unique activity timing correlate of depression/anxiety symptoms in
dementia CGs. These time diary-based findings add a new behavioral-timing dimension to
prior literature on the relevance of individual responses characterized by disengagement
coping (Garcia-Alberca, Cruz, Lara, Garrido, Gris, et al., 2012; Garcia-Alberca, Cruz, Lara,
Garrido, Lara, et al., 2012; Garcia-Alberca et al., 2013; Huang et al., 2015; Khalaila &
Cohen, 2016; Lim et al., 2011; Mausbach et al., 2006; Spira et al., 2007; Wright et al.,
1991). Later initiation of hygienic self-care may be an important correlate of depression to
consider in efforts to reduce depression/anxiety symptoms and their consequences in
dementia CGs.

There are several possible reasons why earlier start times may relate to depression/anxiety
symptoms in older dementia CGs. Higher levels of perceived stress related to depression and
anxiety symptoms could serve as barriers that delay self-care activities like washing and
grooming. At the same time, delays to the timing of these activities could have
consequences. For example, it is plausible that earlier self-care earlier provides: a task for
CGs to focus on, thereby interrupting ruminating thoughts and negative emotions,
potentially generating more neutral or positive cognitions; the chance to feel relaxed,
relieving stress, and increasing circulation earlier in the morning; and facilitating comfort
with social and/or physical engagement starting earlier in the day. This potential direction of
temporal relations, from earlier self-care to better mood, is consistent with studies that show
that morning inactivity correlates with depression symptoms (Smagula et al., 2019); and that
being a “morning type” individual prospectively protects against depression (C. Vetter et al.,
2018). But it remains unclear why being a “morning type” appears protective against
depression. Since activity timing and affective status were both only measured once, we
cannot be sure of the directionality of effects between activity timing and affective status.
Additionally, measures of perceived stress upon waking, the availability of respite care and
support at different times, and the temporal dynamics of these processes were not available.
Future studies are required to confirm the temporal relations, underlying mechanisms, and
modifiability of the association between morning activity and depression/anxiety symptoms
in dementia CGs.

Several other limitations should be noted. First, there is the potential of measurement error:
the 24-hour time diary and measures of depression/anxiety symptoms were collected only
once each (and not at the exact same time). Note, however, that: limitations to our time diary
and outcome measures would theoretically introduce measurement error resulting in an
under-estimate of the true effect; and we obtained consistent results with categorical and
continuous expressions of the symptom measures. But future research is required to specify
the particular domains of emotional health related to activity timing in dementia CGs. In
addition, although we statistically adjusted for several key caregiving characteristics, as with
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all observational research, there remains a risk of unmeasured (residual) confounding. As
stated above, relations between morning self-care, perceptions of stress, and mood are
complex and plausibly bi-directional processes. Finally, although the sample was designed
to be representative of older co-residing family dementia CGs in the United States, these
findings will not necessarily generalize to other nationalities and cultures in which different
patterns of daily activities ensue.

In conclusion, our findings show that later initiation of hygienic self-care relates to affective
status in older dementia CGs. Future experimental studies are needed to determine if
modifying the start times of activities, like bathing and grooming, reduces depression and
anxiety symptoms in dementia CGs. In such efforts, existing CG interventions could be
adapted to boost behavioral engagement in the morning such as the activity scheduling
components of behavioral activation (Kanter et al., 2010) and/or timing the delivery of
support services so that CGs can start their day off “right.”
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Figure 1.
Percentage of caregivers who screened positive for an affective disorder stratified by tertile

of hygienic self-care start times (n=192)
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Table 1.

Characteristics of caregivers by affective disorder screening results (n=192).

Positive screen (24%) Negative screen (76%) p-value
CG demographics
Age, years 73.9(9.1) 72.7 (8.3) 0.39
Sex, female, % (n) 68 (32) 70 (101) 0.84
CG relationship to CR, % (n) 0.22
Spouse 66 (31) 56 (81)
Adult child 34 (16) 44 (64)
Race, % (n)J'Z 0.73
White 59 (27) 63 (87)
Black 37 (17) 35 (48)
Other 4(2) 3(4)
Employed for pay, % (n)l 9(4) 19 (28) 0.11
Caregiving intensity
Help with household tasks, no. 3.6 (0.6) 3.5(0.8) 0.38
Help with personal care tasks, no. 1.5(1.0) 1.5(1.0) 0.91
Help with mobility tasks, no. 2.8(1.0) 26(1.2) 0.41
Help with medical tasks, no. 1.4 (0.9) 1.4 (0.9) 0.81
Care-related sleep interruptions, % (n) 0.03
Never 28 (13) 43 (62)
Rarely 25 (12) 30 (44)
Some nights 38 (18) 18 (26)
Often/every night 9(4) 9(13)

Page 12

Notes. Means (standard deviations) shown unless otherwise noted. P-values are from t-tests for continuous variables and Chi-Squared tests for

categorical variables.
1. ,
Fischer’s Exact Test;

2n2185 due to missing data

CG=caregiver; CR=care recipient.
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Table 2.

Associations between the duration and timing of daily activities with affective disorder status (n=166)

Positive Screen Models Symptom Severity Models

Activity domain Odds Ratio 95%| nctz?yglence p-value B Standard Error  p-value
Duration (in minutes):
Washing/dressing/grooming (per 48 minutes) 0.91 (0.54-1.53) 0.71 -0.02 0.25 0.95
Eating (per 57 minutes) 0.99 (0.7-1.39) 0.94 0.08 0.21 0.72
Chores (per 136 minutes) 1.04 (0.66-1.63) 0.87 0.16 0.26 0.54
Physical caregiving (per 77 minutes) 0.98 (0.6-1.6) 0.93 0.27 0.32 0.4
Medical caregiving (per 24 minutes) 0.98 (0.47-2.03) 0.94 -0.05 0.28 0.85
Socializing (per 110 minutes) 1.14 (0.71-1.86) 0.58 -0.28 0.17 0.11
Television (per 168 minutes) 0.68 (0.37-1.22) 0.19 -0.37 0.25 0.14
Time activity started:
Washing/dressing/grooming (per 4.7

a 1.76 (1.1-2.83) 0.02 0.44 0.18 0.02
hours)
Eating (per 4.0 hours)b 1.12 (0.67-1.89) 0.65 -0.03 0.22 0.88
Chores (per 3.0 hours)c 1.53 (0.95-2.48) 0.08 0.47 0.26 0.09
Physical caregiving (per 4.5 hours)d 0.81 (0.54-1.21) 0.28 -0.25 022 0.26
Medical caregiving (per 5.6 hours)® 2.34 (1.24-4.41) 0008 042 0.08 <0.0001
Socializing (per 4.4 hours) 13 (0.81-2.09) 0.27 0.18 0.23 0.45
Television (per 5.1 hours)g 0.87 (0.48-1.57) 0.63 -0.03 0.24 0.89
Time activity ended:
Washing/dressing/grooming (per 5.9 hours)a 1.07 (0.65-1.76) 0.80 -0.13 0.24 0.58
Eating (per 3.0 hours)b 0.81 (0.55-1.18) 0.26 -0.34 0.29 0.25
Chores (per 3.7 hours)c 1.01 (0.59-1.71) 0.98 0.13 0.28 0.65
Physical caregiving (per 5.3 hours)d 1.06 (0.46-2.41) 0.89 01 0.23 0.66
Medical caregiving (per 5.4 hours)61 2.45 (1.78-3.37) <0.0001  0.16 0.07 0.03
Socializing (per 4.3 hours) 127 (0.8-2.03) 0.29 0.02 0.23 0.91
Television (per 3.3 hours)g 0.97 (0.6-1.58) 0.90 -0.07 0.24 0.78

Notes. Results from logistic (screening results) and linear (symptom severity) regression models adjusted for sampling weights. Odds ratio indicate
the likelihood of a positive screen (negative screen is the reference value). Each time diary variable was standardized so effect sizes could be
compared (see table for standard deviation values). Covariates included age, sex, relationship to care recipient, day of week the diary was recorded,
the number of household caregiving tasks, number of personal care assistance tasks, number of mobility related caregiving tasks, number of
medical caregiving tasks, and care-related sleep interruptions.

an =147,

bn =148,
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