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Abstract
Objectives—Religious coping arguably prevents negative health outcomes for stressed persons.
This study examined the moderating role of religious coping (positive, negative, and combined) in
the connection of care recipient functional status with diurnal salivary cortisol patterns among
dementia family caregivers.

Methods—Thirty African-American (AA) female dementia caregivers and 48 AA noncaregivers
completed the Religious Coping (RCOPE) scale, Activities of Daily Living (ADL) scale and
Revised Memory and Behavior Problem checklist (RMBPC) and collected five saliva samples
daily (at awakening, 9am, 12pm, 5pm, and 9pm) for two straight days.

Results—Hierarchical regression tests with mean diurnal cortisol slope as the outcome illustrated
surprisingly that higher combined and positive (but not negative) RCOPE scores were associated
with increasingly flatter or worse cortisol slope scores for caregivers (but not non-caregivers). Of
note, the RCOPE by RMBPC interaction was significant. Among caregivers who reported higher
RMBPC scores, higher combined and positive (but not negative) RCOPE scores were
unexpectedly associated with increasingly flatter cortisol slopes.

Conclusions—These results extend current findings by showing that being AA, a caregiver, and
high in positive religious coping may predict increased daily stress responses, mainly for those
with higher patient behavioral problems. Since religious coping is a central coping strategy for AA
caregivers, it is vital that epidemiological assessments of religious coping in health and aging as
well as tailored interventions focus on the unique reasons for this disparity.
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About 20% of all adult caregivers care for someone aged 50 years or older who has
dementia (1). Caregiver status, or the process of caring for others with debilitating diseases
(e.g., dementia) can take a sustained toll on physical health and thus predict chronic disease
outcomes (e.g., vascular disease) (2-8). Like so, disturbed daily hypothalamic-pituitary-
adrenal cortex axis (HPA; e.g., flattened diurnal cortisol) levels are an established marker of
future cardiovascular disease for high risk populations (3-8). Salivary cortisol is a valuable
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index of the accumulated health impact of daily stress as cortisol levels vary with a usual
decrease in levels across the day and track along with major life stressors such as
Alzheimer's disease and related dementia (ADRD) caregiver stress (3-8). However, less is
known about how the daily HPA profiles of diverse ADRD caregivers is influenced by the
combination of protective psychosocial factors such as religious coping (RCOPE) and
experience with exceptionally difficult challenges of caregiving.

Religious Coping and Health
Religion and spirituality are used disproportionately by African-Americans (AAs)
(compared to Whites) to cope with stressful demands and buffer risk for chronic health
problems (9, 10). More RCOPE in the form of prayer, attendance at formal services, and/or
strong belief systems, may provide a mentally mediated braking system that limits the
adverse physiological impact of daily life stressors (11).

Conversely, recent research suggests that strong religious beliefs and experiences can also
predict harm to health (12). For instance, on top of promoting helpful psychosocial effects,
high religious beliefs can also generate feelings of shame and reduced self-esteem, which in
turn is linked with increased risk for mental illness (11). As well, Haley et al. (13) found
more functional disability among AA adults who endorsed extremes of involvement in
personal religious activities (e.g., bible study, prayer). Finally, positive (e. g., optimistic
religious appraisals of experiences) versus negative forms (e. g., punitive religious
appraisals) of RCOPE are related to better mental and physical health status.

Religious Coping, Caregiver Stress and Health
Recent studies highlight the popularity of RCOPE among ADRD caregivers, notably non-
Whites (5, 15-21). For instance, recent evidence shows that more religious non-White
caregivers have better mental health, subjective well-being, and more positive attitudes
toward the caregiver role (16, 18, 20, 21). RCOPE may be especially healthy for ADRD
caregivers in the context of poor care recipient functional status (22). Yet more research
needs to be done to confirm this trend.

Over of the course of ADRD, impaired care recipient function such as memory and behavior
problems have major costs for recipients and caregivers (23). More impaired memory and
behavior problems are linked with worse recipient Mini-Mental State Examination (MMSE)
scores (24) and nursing home admissions (25), more depression from caregiving (7, 23) and
dysregulated daily cortisol responses (2). Notably, AA (vs. White) caregivers have fewer
negative judgments of troublesome behavior by impaired care recipients (15).

Moreover, numerous ADRD caregivers report care recipients who are impaired with
activities of daily living (ADL; 26, 27), everyday activities normally performed for self-care
(e.g., bathing). Impaired ADL predict higher risk for care recipients in the form of lower
MMSE scores, and more hospitalizations and nursing home placement (27). For caregivers,
impaired care recipient ADL are linked with higher depression (28, 29). So given the potent
role of impaired care recipient function in caregiver health, a pertinent question is whether
RCOPE buffers the physiological stress responses of diverse overwhelmed caregivers.

McCallum et al. (6) found that AA dementia family caregivers may experience stress more
in terms of physiological reactivity rather than mental health outcomes. Thus, ADRD
caregiver status challenges coping resources, and consequently may be a risk factor for
chronic physical disorders for AAs who persevere in the caregiver role (3, 4, 30). One
preventive resource for the deleterious health effects of caregiver stress may be RCOPE (16,
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18). However, there is no published study examining the relationship between RCOPE and
HPA axis profiles for diverse ADRD caregivers with more challenging care recipients.

Thus, a primary aim of this study was to show that for AA caregivers with highly impaired
care recipients (i.e., high ADL and memory and behavioral problems, respectively), lower
combined and positive RCOPE would predict flatter diurnal cortisol responses. The RCOPE
by impaired care recipient function hypothesis is a culturally relevant and less pathologically
oriented extension of traditional coping models of caregiving. Given the current mixed
findings about the role of RCOPE in health outcomes, a secondary aim was to show that
lower combined and positive RCOPE for caregivers (vs. non-caregivers) would predict
flatter cortisol slope scores.

Method
Participants

Participants were AA (N = 30) female dementia caregivers who spent a minimum of ten
hours per week helping a family member with memory loss and 48 AA noncaregivers.
Women under the age of 50 were excluded as HPA response is moderated by age (31).
Participants were recruited through the caregiver registry at University Memory and Aging
Center of University Hospitals and Case Western Reserve University as well as flyers posted
and presentations given at nearby senior homes. A more comprehensive account of our
recruitment plan can be found in a separate report (32).

Procedure
The study was approved by the Institutional Review Board of University Hospitals of
Cleveland, OH. Prospective participants were phoned and provided a synopsis of the
protocol. All participants offered informed consent and data were received during in-home
interviews. After the interview, an experienced research assistant explained and displayed
the steps for self-collecting saliva samples. The interviewer next planned to return in three to
seven days for the saliva samples. Once the interviewer collected the saliva samples,
participants were paid $30 for their contribution to the study.

Measures
Salivary cortisol measurement—Participants collected saliva at home with “Salivette”
devices (Sarstedt Co., Rommelsdorf, Germany) with a cotton swab placed in a plastic holder
and housed inside a centrifuge tube. Participants were given cortisol kits with ten Salivettes
with each one marked by day and time of measurement. Participants kept kits in their
refrigerators. They were instructed to collect five saliva samples for two succeeding days at
the subsequent times: after awakening, at 9 am, 12 noon, 5 pm, and 9 pm. The samples were
mainly picked up by the research assistant the day after completion of the protocol and
delivered to the General Clinic Research Center (GCRC) of University Hospitals. As
salivary cortisol levels may vary by exercise, sleep patterns, and medication usage, each
Salivette kit also included a form for participants to detail any unusual exercise, sleep, and
medication patterns on the days that saliva samples were collected.

Laboratory methods—Salivary cortisol samples were examined twice monthly in a
GCRC wet lab by immunoassay utilizing microtiter plates and were centrifuged at 3,000
rpm for 15 minutes. Cortisol levels were established using a time-based immunoassay with
fluorometric end point detection (LIA), as illustrated elsewhere (31). Cross-assay
coefficients of variation were < 10%. The findings are designated as micrograms per
deciliter (μg/dL).
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Sociodemographic measures—Demographic and caregiving-related data included age,
ethnicity, education level (on a scale from one to five with the value “2” representing some
college), menopausal status, duration of caregiving (in months), and primary caregiver status
(yes or no).

Caregiving stressors—Care recipient functional status, reported by caregivers, was
assessed with the Activities of Daily Living Scale (ADL)(33). Six items from the Activities
of Daily Living Scale (Cronbach's alpha in the current sample = .90) measured the care
recipient's ability to perform essential tasks of daily life independently (i.e., bathing,
toileting, dressing, eating, oral/dental care, and transfer). Response options were, “1” no
help, “2” some help, and “3” a lot of help needed. Scores were summed with higher scores
suggesting more functional impairment. Total ADL scores could extend from six to 18
points. The current sample had an average of 10.79 (SD = 4.02) ADL problems.

The Revised Memory and Behavior Problems Checklist (RMBPC; 34) indexes the amount
of worrisome problems related to memory, agitation, and depression that the patient has
experienced in the past week. The RMBPC has excellent reliability and correlates with care
recipient MMSE scores (24) and higher caregiver depression levels and fewer positive
affective rewards from caregiving (23). The RMBPC has 24 items with response options
extending from “not at all” (coded as a “0”) to “extremely” (coded as a “4”). Higher
RMBPC scores suggest more problems for patients. This sample had an average RMBPC
reaction score of 38.13 (SD = 15.01).

Religious Coping—The Religious Coping (RCOPE) scale assesses positive and negative
RCOPE with difficult circumstances and includes 34 items (14). Response options extend
from “0” not at all” to “3” a great deal”. 14 items from the RCOPE consists of two facets: 1)
positive RCOPE, with items on spiritual relations and hopeful religious appraisals of events;
and 2) negative RCOPE, with items on penalizing religious judgments and bitterness to God.
Both subscales have shown outstanding internal consistency and validity (14). The present
study also employed a combined “positive” RCOPE score rooted in the sum of the positive
and (reverse-coded) negative subscales. In the present study, the mean combined RCOPE
score of 22.78 (SD = 4.88) was consistent with prior findings.

Plan for statistical analysis—Log transformed mean diurnal cortisol slope scores were
produced for each participant by calculating the slope of the eight cortisol scores over the
two days and then multiplying that value by 1,000. The values for each time point were also
evaluated but will not be included in the current paper for the sake of simplicity in analytical
focus. More positive values which signify flatter daily cortisol slopes imply increased risk
for chronic disease (35). Correlational analyses were run for cortisol response,
sociodemographic, caregiving and psychosocial variables.

For hypothesis one, a secondary aim, hierarchical regression models (HMRs) were run by
overall sample with daily cortisol slope scores as the dependent measure and predictor
variables entered in the following order: step 1) RCOPE (combined score, positive, and
negative, respectively) and caregiver status (yes or no), step 2) the interaction of RCOPE
and caregiver status, and step 3) age and education. It was hypothesized that higher scores
on combined and positive RCOPE for caregivers (vs. non-caregivers) would be linked with
lower cortisol slope scores. More negative RCOPE, on the other hand, would be associated
with flatter cortisol slope scores for caregivers (vs. non-caregivers). The HMR models were
used to mean a simple multiple regression where variables were entered in a blocked
fashion, to account for the role of RCOPE measures on cortisol slope scores and assess the
roles of RCOPE and caregiver status in cortisol slope scores with and without the influence
of age and education.
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Group-based correlation analyses were run to resolve the pattern of significant HMR effects
for the interactions of RCOPE and caregiver status. Using the Fisher r-to-z transformation, a
parametric test, z scores were computed to assess the significance of difference between
correlation coefficients [Fisher's z(diff)] of RCOPE with cortisol slope scores by caregiver
status (36). A significant difference suggests that increasing RCOPE is associated with a
different pattern of cortisol slope scores by caregiver status.

For hypothesis two, the primary aim, HMRs were run for caregivers with daily cortisol slope
scores as the dependent measure and predictor variables entered in the following order: step
1) RCOPE (combined score, positive, and negative, respectively) and recipient functional
status (RMBPC and ADL, respectively), step 2) the interaction of RCOPE and recipient
functional status, and step 3) age, education, primary caregiver status, and duration of
caregiving. It was hypothesized that higher scores on combined (hereafter called “RCOPE”)
and positive RCOPE would predict more negative cortisol slope scores at higher levels of
ADL and RMBPC, respectively. Dichotomous measures of ADL and RMBPC (based on
median-splits) respectively were computed. Fisher's r-to-z transformation tests were run to
resolve the pattern of significant HMR effects for the interactions of RCOPE and care
recipient function.

Note that the criterion for significance for the various HMR tests given the Type I error rate
for multiple tests was p < .01. Values for effect size (i.e., Cohen's d) were computed using
the t value for a significant HMR effect and the corresponding degrees of freedom (df).

Results
Group Demographics

Tables 1(a) and 1(b) show the descriptive statistics and correlations for the overall sample
by caregiver status. There were no significant differences by caregiver status for any
variable. Caregivers were not significantly different from non-caregivers on reports of post-
menopausal status [40% vs. 60%; χ(2, 78) = 1.29; p < .52]. While 57% of caregivers
reported being the primary caregiver, 67% reported caring for a parent.

For caregivers, higher RCOPE was correlated with higher positive RCOPE scores but lower
negative RCOPE and RMBPC scores. Higher positive RCOPE was unexpectedly correlated
with higher cortisol slope scores, but shorter duration of caregiving and lower ADL and
RMBPC scores.

For non-caregivers, higher RCOPE scores were correlated with older age. Higher positive
RCOPE was correlated with older age and higher RCOPE scores. Also, higher education
levels were correlated with younger age, lower RCOPE and positive RCOPE scores. Of
note, while higher RCOPE was correlated with lower negative RCOPE scores for caregivers
it was not for non-caregivers [Fisher's z(diff) = 3.06; p = .0022].

Caregiver Status, Religious Coping, and Cortisol
Surprisingly, as shown in step three of Table 2, increasing RCOPE scores were associated
with flatter cortisol slope scores (d = .49). Caregiver status was associated with marginally
flatter but non-significant cortisol slope scores than non-caregiver status (see Tables 1a and
1b). The RCOPE by caregiver status interaction term was marginal but not significant (see
Table 2). Unexpectedly, as shown in Figure 1, higher RCOPE scores were correlated with
flatter cortisol slope scores for caregivers, but not for non-caregivers. However, the two
correlation coefficients were not significantly different.
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As shown in Table 3(a), higher positive RCOPE scores were associated with flatter cortisol
slope scores. The positive RCOPE by caregiver status interaction term was marginal but not
significant in step two (see Table 3a). Unexpectedly, as shown in Figure 2(a), higher
positive RCOPE scores predicted flatter cortisol slope scores for caregivers, but not for non-
caregivers. However, the two correlation coefficients were not significantly different.

The negative RCOPE by caregiver status interaction term was marginal but not significant in
step three (see Table 3b). Unexpectedly, as shown in Figure 2(b), higher negative RCOPE
scores predicted marginally flatter negative cortisol slope scores for non-caregivers, but no
changes for caregivers. However, the two correlation coefficients were not significantly
different.

Notably, for caregivers, while cortisol slope scores increased significantly with increasing
positive RCOPE scores they were mostly flat across negative RCOPE scores (see Figures 2a
& 2b). In the RCOPE and negative RCOPE models, older age was linked with flatter
cortisol slopes (see Tables 2 and 3b).

Religious Coping, Care Recipient Functional Status, and Cortisol
As shown in Table 4, higher RCOPE scores were linked with flatter cortisol slope scores in
step one (d = .80) but a marginal decrease in cortisol slope scores in step three (d = 0.62).
The RCOPE by RMBPC interaction term was significant in step three (d = 1.15) (see Table
4). Unexpectedly, as shown in Figure 3, higher RCOPE scores were linked with flatter
cortisol slope scores at high (but not low) RMBPC levels. However, the two RMBPC
correlation coefficients were not significantly different. In step three, higher RMBPC scores
were surprisingly associated with more negative cortisol slope scores (d = 1.02).

Surprisingly, as shown in step one of Table 5(a), increasing positive RCOPE scores were
associated with flatter cortisol slope scores (d = .97). The positive RCOPE by RMBPC
interaction term was significant in step three (d = .85) (see Table 5a). Unexpectedly, as
shown in Figure 4(a), higher positive RCOPE scores were linked with flatter cortisol slope
scores at high (but not low) RMBPC levels. However, the two RMBPC correlation
coefficients were not significantly different.

As shown in step three of Table 5(b), increasing negative RCOPE (d = .83) and RMBPC (d
= .90) scores were each associated with flatter cortisol slope scores. The negative RCOPE
by RMBPC interaction term was significant in step three (d = 1.03) (see Table 5b); although
there were no significant trends in cortisol slope scores by negative RCOPE and RMBPC
level (see Figure 4b). However, increasing positive (but not negative) RCOPE scores were
associated with increasingly flatter cortisol slope scores at high RMBPC levels (see Figures
4a & 4b). In each model primary caregiver status was linked with more negative cortisol
slope scores (Mean = − 28.63 ± 8.86) than secondary caregiver status (Mean = − 19.21 ±
5.40).

Unlike RMBPC, ADL did not moderate the role of RCOPE measures in cortisol slope
scores. Neither of the ADL [t(27) = − .73; p < .41], RCOPE [t(27) = .66; p < .51], or ADL
by RCOPE [t(27) = − .44; p < .66] effects was significant. As well, neither of the positive
RCOPE [t(27) = 1.75; p < .09], ADL by positive RCOPE [t(27) = − .62; p < .54], negative
RCOPE [t(27) = − .55; p < .54] or ADL by negative RCOPE [t(27) = − 1.05; p < .30] effects
was significant.
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Conclusions
Surprisingly, positive (but not negative) RCOPE was associated with increasingly flatter
cortisol slope scores for caregivers (but not non-caregivers). Thus, there is something about
positive RCOPE that is linked with riskier cortisol responses for caregivers. Why? Perhaps
the unique challenges of ADRD caregiving for AA caregivers require a wider range RCOPE
that entails more negative religious appraisals. Overly optimistic appraisals may be
discordant with some stressful aspects of ADRD caregiving.

That said the finding that positively religious AA caregivers who scored high (vs. low) on
care recipient problems showed flatter cortisol slopes suggests taking a more optimistic
religious perspective surprisingly appears counterproductive stress-wise for overwhelmed
caregivers. Why? Perhaps an overly optimistic religious approach is discordant with the
overwhelming burden and negativity that high RMBPC caregivers manage on a daily basis.
It may be illogical and anxiety-provoking to invest positive religious appraisals (e.g.,
“everything will be fine”) when one's care recipient is having severe issues that require a
wide range of emotion-focused coping strategies. Thus, inclusion of the more negative
approach may be a better match for the unusually high demands that high RMBPC
caregivers must overcome and may prompt more immediate conflict resolution efforts.

Overall the results suggest that 1) traditional linear models of religion in health have
limitations, 2) RCOPE and health is not one size fits all for AAs and 3) religious AAs with
demanding care recipients may not have complementary coping resources that religious
Whites may have. Relevant coping resources (e.g., social support) may protect one from the
acute side effects of caregiver stress. Given the refuge of religious institutions for those
under distress (9), AAs at disproportionately high health risk are likely to score higher on
RCOPE. Thus, the critical question becomes: Is the ethnic disparity found in cortisol
responses a product of unique (and potentially adverse) forms of RCOPE or unique health
risks among highly religious AAs? Along these lines, Kosberg et al. (19) found that AA
caregivers scored higher on religious and denial coping than White caregivers suggesting
that highly religious AA caregivers may indeed be using less effective coping methods to
deal with daily stressors.

Also, the literature commonly interprets RCOPE responses as more stable behaviors (9, 11).
However, causality is a persistent issue in the study of religion and health. Thus, greater
RCOPE among AA caregivers could be the result of those individuals having worse
functioning patients and are thus pursuing religious orientation to better cope with those
demands.

Additionally, AAs experience higher psychosocial stress than Whites (37). Daily stressors
such as perceived discrimination and economic insecurity have excessively negative health
effects for AA versus White caregivers (4). Since AA adults show worse health status at
each stage of adulthood than their White counterparts (37-39) the former group may be
especially vulnerable to the perils of caregiver stress. For instance, young AA adults show
flatter daily cortisol slopes than their White counterparts (35).

A few limitations of the study include the lack of White caregivers, a scarcity of wide-
ranging measures of daily HPA response, and the need for more comprehensive
measurement of religious and spiritual coping with ADRD caregivers. White caregivers will
be added in future longitudinal studies including a wider range of psychosocial measures.
Given other potential confounding variables that may sway daily HPA responses we plan to
add assessments such as specific psychological measures (e.g., active coping, neuroticism,
hope, and bias in caregiver ratings, 40), blood chemistry, and health behaviors.
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Overall, these findings suggest that the role of RCOPE in daily physiological stress response
in AA caregivers is contingent on contextual influences and the positivity of RCOPE. For
AA female caregivers with taxing care recipient problems, optimizing RCOPE may reduce
risk for chronically dysregulated HPA responses. Future studies will focus on relevant
coping skills interventions that consider religious support resources for burdened AA
caregivers.
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Figure 1.
Correlation of religious coping score and mean diurnal cortisol slope score by caregiver
status.
Note: Higher scores on religious coping indicate a strong belief and tendency by the
caregiver to use spiritual or otherworldly forces to deal with life challenges.
Note: Fisher's z difference test for the two Religious coping and cortisol slope score
correlation coefficents by caregiver status [Fisher's z(diff) = 1.83; p < .07].
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Figure 2.
Correlation of A) positive and B) negative religious coping score and mean diurnal cortisol
slope score by caregiver status for African-Americans.
Note: The Fisher's z difference test for the two Positive Religious coping and cortisol slope
score correlation coefficents by caregiver status [Fisher's z(diff) = 1.55; p < .13].
Note: The Fisher's z difference test for the two Negative Religious coping and cortisol slope
score correlation coefficents by caregiver status [Fisher's z(diff) = 1.48; p < .14].
Note: The Fisher's z difference test for the two caregiver and cortisol slope score correlation
coefficents by Positive vs. Negative Religious coping [Fisher's z(diff) = 1.94; p < .06].
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Figure 3.
Correlation of religious coping score and mean diurnal cortisol slope score by dichotomized
revised memory and behavioral problems checklist (RMBPC) score for African-American
caregivers.
Note: High RMBPC levels represent increased care recipient behavioral problems.
Note: The Fisher's z difference test for the two Religious coping and cortisol slope score
correlation coefficents by by RMBPC level [Fisher's z(diff) = 1.36; p < .18].
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Figure 4.
Correlation of A) positive and B) negative religious coping score and mean diurnal cortisol
slope by dichotomized revised memory and behavioral problems checklist RMBPC score for
African-American (AA) caregivers.
Note: The Fisher's z difference test for the two Positive Religious coping and cortisol slope
score correlation coefficents by RMBPC level [Fisher's z(diff) = 1.58; p < .12].
Note: The Fisher's z difference test for the two Negative Religious coping and cortisol slope
score correlation coefficents by RMBPC level [Fisher's z(diff) = 0.24; p < .82].
Note: At high RMBPC level, the Fisher's z difference test for the two Religious coping
(Positive vs. Negative) and cortisol slope score correlation coefficents [Fisher's z(diff) =
2.16; p < .04].
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