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Abstract
The John Henryism active coping (JHAC) hypothesis suggests that striving with life challenges
predicts increased risk for cardiovascular disease for those with scarce coping resources. This
study examined the moderating role of JHAC in the associations of 1) caregiver status and 2) care
recipient functional status with diurnal salivary cortisol patterns among 30 African-American
(AA) and 24 White female dementia caregivers and 63 noncaregivers (48 AAs).

Methods—Caregiver participants completed the JHAC-12 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 successive days.

Results—Univariate ANOVA tests with mean diurnal cortisol slope as the outcome illustrated
that among AA caregivers, higher JHAC scores were related to flatter (or more dysregulated)
cortisol slopes. The JHAC by ADL and JHAC by RMBPC interactions were each significant for
AA caregivers. Among AA caregivers who reported higher ADL and RMBPC scores, higher
JHAC scores were associated with flatter cortisol slopes.

Conclusions—These findings extend recent studies by showing that being AA, a caregiver, and
high in JHAC may elevate the risk for chronic disease, especially for those with higher patient
ADL and behavioral problems. Thus, it is imperative that interventions appreciate the pernicious
role of high-effort-coping style, especially for AA caregivers, in order minimize the stressful side
effects of patient ADL and memory and behavioral problems for the caregiver.
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Mace and Rabins (1) refer to the Alzheimer’s and related dementia (ADRD) family
caregiver role as the “36-hour workday” because of the uniquely demanding efforts needed
to care for the family member. ADRD caregiving can take a sustained toll on health (2–16).
Along these lines, dysregulated daily HPA (hypothalamic-pituitary-adrenal cortex axis; e.g.,
blunted or flattened diurnal cortisol) response is a good indicator of long-term
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cardiovascular disease risk among highly stressed populations (17–19). Since salivary
cortisol varies daily with a normal drop in levels across the day, it is a valuable index of the
accumulated health impact of daily stress. However, less is known about the daily HPA
profiles of efficacious ADRD caregivers from diverse backgrounds who experience
exceptionally difficult challenges of caregiving.

Coping, Caregiver Stress and Health
Problem-focused (e.g., active coping) and emotion-focused (e.g., avoidance) coping styles
are critical indices of health among ADRD caregivers (10,11,19–21). A general propensity
for problem- (vs. emotion) focused approaches of coping is expected to be beneficial to the
mental health of ADRD caregivers (23,24). Also, the influence of coping for ADRD
caregivers may be based on unique cultural and sociodemographic factors such as ethnicity
(5,8,9,25). For instance, African-American (AA) caregivers tend to report lower levels of
stress and depression related to ADRD caregiving than White caregivers with similar levels
of caregiver burden (26). Thus, AAs, who are at disparate risk for many psychosocial
stressors, cope with the demands of caregiving uniquely (7,27).

Activities of daily living (ADL) are a classic example of a domain-focused challenge to
coping resources, with many ADRD caregivers reporting care recipients who are impaired
with independent ADL and assorted memory and behavior problems (22). ADL refer to both
the basic (e.g., bathing) and instrumental or higher order self-care abilities (e.g., cooking)
that care recipients need assistance with to perform daily activities (28). The extra load of
ADL predicts adverse health outcomes for care recipients and caregivers. Impaired ADL
reflect greater risk for care recipients in terms of increased hospitalizations, lower Mini-
Mental State Examination (MMSE) scores, increased nursing home placement, and higher
two-year mortality rates for community-dwelling elders (10,28). For caregivers, impaired
care recipient ADL predict longer duration of caregiving (10), higher depression (10,29–31),
and long-term health decline in the form of extended illness and inpatient hospitalization
(13).

Also, over of the course of ADRD, impaired care recipient function in the form of memory
and behavior problems (e.g., agitation) has severe consequences for recipients and
caregivers (8,13,32). Higher levels of impaired memory and behavior problems are
correlated with lower MMSE scores (33) and increased caregiver distress in the forms of
elevated anxiety, hostility (13), depression (34), lower leisure time satisfaction and less
positive affective rewards from caregiving (35), and dysregulated daily cortisol response (4).
Moreover, AA (vs. White) caregivers have less negative judgments of disruptive behavior
by impaired care recipients (7). Thus, given the powerful role of impaired care recipient
function in caregiver health, a relevant question is how high-effort coping impacts the health
of diverse overwhelmed caregivers.

High-Effort Coping and Caregiver Stress
Problem-focused coping such as self-efficacy and personal mastery are linked with more
adaptive daily HPA responses in most studies (8,11,36-38,39). Schwerdtfeger and
colleagues (36) found that high self-efficacy predicts dysregulated (flattened) morning
salivary cortisol levels for grade school teachers. A dsyregulated HPA response pattern is
prevalent for ADRD caregivers, particularly minority caregivers (4,6,9,15,16). For instance,
McCallum et al. (9) find that AA female caregivers show flatter daily cortisol slopes and
more resilience in the caregiving role than White female caregivers.

John Henryism active coping (JHAC), or “the individual's self-perceptionthat he can meet
the demands of his environment through hardwork and determination” (40), may have major
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health implications for diverse ADRD caregivers. James presents JHAC as a cultural
adaptation to mainstream American life among members of historically oppressed ethnic
groups (e.g., AAs fighting for civil rights in the Jim Crow era; 40). It is based on the premise
that one must persevere in demanding times and be resolved and efficacious in achieving
goals. The John Henryism hypothesis argues that a discordance between the JHAC coping
style and quality of coping resources (e.g., job status, income, support mechanisms), may
produce heightened risk for mental illness and chronic disease due to unceasing attentional
and emotional activation associated with lowered odds for successful outcomes (17,41). For
instance, high JHAC and high job strain predicted flattened 30-minute awakening cortisol
levels among employed AA, but not White, adults in North Carolina (17).

Thus, the JHAC model suggests that the benefits of active (more problem-focused) vs. more
emotion-focused forms of coping are reliant upon coping resources. When coping resources
are ample then customary active coping approaches are healthy. Yet when coping resources
overwhelmed then active coping can intensify existing health risks. Consequently, a
secondary aim of the current study was to show that high JHAC levels predict dysregulated
diurnal cortisol responses for AA ADRD (but not non-) caregivers. ADRD caregiver status
is a challenge to coping resources, and thus may be a risk factor for highly resilient AAs
who persevere in the caregiver role.

A primary aim was to show that for AA caregivers with highly impaired care recipients (i.e.,
high ADL and memory and behavioral problems), higher JHAC would predict even flatter
diurnal cortisol responses. Thus, the JHAC by impaired care recipient function hypothesis is
a domain specific and thus potentially more reliable version of the traditional John Henryism
hypothesis and extends current findings by showing that resilience may have limits for high
JHAC AA caregivers with high care recipient problems.

Method
Participants

Participants included AA (N = 30) and White (N = 24) female dementia caregivers who
spent at least ten hours per week assisting a family member with memory loss and 63
noncaregivers (48 AAs; 15 Whites). AA noncaregivers averaged 59 years of age and White
noncaregivers averaged 71 years of age. The exclusionary criterion of women under the age
of 50 was used since HPA response is moderated by age (19). Participants were recruited
through the caregiver registry at University Memory and Aging Center of University
Hospitals and Case Western Reserve University in addition to flyers posted and
presentations given at local senior centers. A more thorough report of our recruitment plan
can be found in a separate paper (42).

Procedure
The study received approval from the Institutional Review Board of University Hospitals of
Cleveland, OH. Interested persons were contacted by phone and given an overview of the
protocol. All participants gave informed consent and data were obtained through in-home
interviews. Following the interview, a skilled research assistant outlined and demonstrated
the process for self-collecting saliva samples. The interviewer then arranged to come back in
three to seven days for the saliva samples. Once the interviewer gathered the saliva samples,
participants were compensated $30 by mail for their participation in the study.

Measures
Salivary cortisol measurement—Participants collected saliva at home with “Salivette”
devices (Sarstedt Co., Rommelsdorf, Germany) including a cotton swab packed in a plastic
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holder and sitting within a centrifuge tube. Participants were provided personalized cortisol
kits including ten Salivettes with each one labeled by day and time of measurement.
Participants stored kits in their refrigerators. They were asked to collect five saliva samples
for two successive days at the following times: when awakening, at 9 am, 12 noon, 5 pm,
and 9 pm. The samples were largely picked up by the research assistant the day following
completion of the protocol and transported to the General Clinic Research Center (GCRC)
of University Hospitals. As salivary cortisol levels may vary by medication usage, exercise
and sleep patterns, each Salivette kit also contained a form for participants to specify
medication, exercise and sleep departures from normal on the days saliva samples were
collected.

Laboratory methods—Salivary cortisol samples were tested twice per month in a GCRC
wet lab by immunoassay employing microtiter plates and were centrifuged at 3,000 rpm for
15 minutes. The findings are denoted as micrograms per deciliter (μg/dL).

Sociodemographic measures—Demographic and caregiving-related data was
collected, with age, ethnicity, menopausal status, education level (on a scale from one to five
with the value “2” representing some college), family income (on a scale from one to nine
with the value “6” representing income between $25,000 and $30,000), employment status,
relationship to the care recipient (e.g., spouse or parent), and duration of caregiving (in
months).

Caregiving stressors—Care recipient functional status, as reported by caregivers, was
indexed with the Instrumental Activities of Daily Living Scale (IADL; 43) and the Activities
of Daily Living Scale (ADL; 44). Six items from the Activities of Daily Living Scale
(Cronbach’s alpha in the current sample = .90) assessed the care recipient’s capacity to
complete basic tasks of daily functioning independently (i.e., bathing, dressing, toileting,
eating, oral/dental care, and transfer). Likewise, seven items from the Instrumental Activities
of Daily Living Scale (Cronbach’s alpha = .86) assessed the assistance needed to complete
higher level tasks (i.e., shopping, using the telephone, using transportation, preparing meals,
doing housework, taking medications, and managing money). Response options included,
“1” no help, “2” some help, and “3” a lot of help needed. Overall level of assistance needed
for ADL and IADL were summed independently, with higher scores signifying more
functional impairment. Overall ADL scores could range from six to 18 points while overall
IADL scores could range from seven to 21 points. This sample reported an average of 10.79
(SD = 4.02) ADL problems and 17.29 (SD = 3.74) IADL problems.

The Revised Memory and Behavior Problems Checklist (RMBPC; 45) assesses the number
of problems related to memory, depression, and agitation that the patient has experienced
over the past week and has bothered the caregiver. The RMBPC has shown good reliability
and correlates with care recipient Mini-Mental State Exam (MMSE; 33) scores and
increased caregiver depression levels and less positive affective rewards from caregiving
(35). The RMBPC includes 24 items with response options ranging from “not at all” (coded
as a “0”) to “extremely” (coded as a “4”). Higher RMBPC scores represent more problems
for patients. This sample reported an average RMBPC reaction score of 38.13 (SD = 15.01).

Coping Measures—The John Henryism Active Coping scale (JHAC; 40) is a 12-item
Likert response scale that measures (a) atypical mental and physical vigor; (b) a focused
determination to realize one’s goals; and (c) an unrelenting commitment with hard work. For
each item, five response options range from “1” completely true” to “5” completely false”.
Since each item has “high-effort” content, responses for each item were reverse-coded and
then summed to derive an overall JHAC score that can extend from twelve to sixty points.
The JHAC has shown acceptable internal consistency with diverse samples (38). The mean
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score of 47.72 (SD = 6.54) in the present study is consistent with previous findings from
similar populations (17,39). JHAC is positively correlated with healthy behaviors,
religiosity, and life satisfaction.

The Religious Coping (RCOPE) scale is a measure of positive and negative religious coping
with demanding experiences that consists of 34 items (46). Response options for each item
range from “0” not at all” to “3” a great deal”. The RCOPE includes two dimensions: 1)
positive religious coping, which contains items about spiritual relationships and optimistic
religious judgments of events; and 2) negative religious coping, which contains items about
punitive religious judgments and resentment to God. The positive and negative religious
coping subscales have shown excellent internal consistency in recent research (46). The
current study used a single “positive” RCOPE score based on the sum of the positive and
(reverse-coded) negative subscales. The mean score of 22.78 (SD = 4.88) in the present
study is consistent with previous findings.

Mental health measures—Depressive symptomology was evaluated with the Center for
Epidemiologic Studies Depression Scale (CES-D; 47). The CES-D is a 20-item measure
used to screen for depressive symptoms occurring in the previous week. The response scale
ranges from “0” rarely or none of the time to “3” all of the time, with higher scores
signifying more depressive symptoms. All items were summed to derive an overall
depression score that could extend from zero to sixty points. This sample reported an
average depression score of 13.30 (SD = 10.46) and the Cronbach’s alpha was α = .91.

Global stress was measured with the Perceived Stress Scale (PSS, 48). The 10-item version
of the PSS is a general index of wide-ranging stress and has acceptable reliability and
validity and includes no items germane to caregiving. The response scale ranges from “0”
never to “4” very often. Responses for four items were reverse-coded and then all items
were summed to derive an overall global stress score that could extend from zero to forty
points. This sample reported an average PSS score of 16.24 (SD = 6.99) and the Cronbach’s
alpha was α = .91.

Plan for statistical analysis—Log transformed mean diurnal cortisol slope scores were
created for each participant by computing the slope of the eight cortisol scores across the
two days and then multiplying that value by 1,000.a More positive values which represent
flatter daily cortisol slopes, signify more dysregulated HPA functioning (49). A preliminary
aim was to assess psychosocial differences in the AA and White caregiver groups by
running t-tests and Chi-Square tests using Fisher’s exact or Pearson test (generated with
SPSS-PC software). Correlational analyses were run to assess covariation between cortisol
response, sociodemographic, caregiving and psychosocial variables.

For hypothesis one, another secondary aim, two Univariate ANOVA models were run: one
for AAs and one for Whites. Daily cortisol slope scores were the dependent measure and
dichotomized JHAC score and caregiver status were independent variables. Covariates
included age, CES-D, and RCOPE.

For hypothesis two, the primary aim, two Univariate ANOVA models were run for AA
caregivers. Daily cortisol slope scores were the dependent measure and dichotomized JHAC
and extreme-groups measures of ADL and RMBPC (based on tertiles) respectively, were
independent variables. High ADL and RMBPC represent less capacity for care recipients to

aThe 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.
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independently complete basic tasks and more care recipient behavioral problems,
respectively. Covariates included age and RCOPE.b

Since previous studies have shown significant effects for the JHAC measure when analyzed
as a dichotomized score at the median value (40,41), we assessed JHAC in the ANOVA
models as a dichotomized measure. Greenhouse-Geisser tests were applied to correct for
violations of sphericity in significant omnibus tests and independent samples t-tests to
further investigate the direction of significant interaction effects for daily cortisol slope
scores.

Results
Group Demographics

As shown in Table 1, White caregivers were older and more likely than AA caregivers to
report post-menopausal status [96% vs. 70%; χ(1, 53) = 5.60; p < .03]. AA caregivers were
more likely to care for parents [67% versus 26%; χ(2, 53) = 18.48; p < .0001], scored higher
on JHAC and RCOPE (i.e., more positive religious coping) and had flatter daily cortisol
slope scores.c Lastly, AA and White caregiver groups did not significantly differ by
education level, annual family income, or duration of caregiving.

John Henryism Active Coping, Caregiver Status, and Cortisol
Higher JHAC scores were correlated with lower PSS [r(53) = −0.49; p < .0001] and CES-D
(i.e., less depressive symptoms) [r(53) = −0.32; p < .02] scores, higher RCOPE scores [r(53)
= 0.46; p < .001], and flatter daily cortisol slopes [r(43) = 0.34; p < .02]. Univariate
ANOVA tests showed that the interaction of JHAC and caregiver status was significant for
AA caregiversd. As shown in Figure 1, for high JHAC AAs, caregiver status predicted
flatter daily cortisol slope than non-caregiver status [t(37) = 2.05; p < .04] (d = .32). For AA
caregivers, high JHAC predicted flatter daily cortisol slopes than low JHAC [t(27) = −1.93;
p < .06] (d = .35). The JHAC by caregiver status effect or relevant contrasts were not
significant for Whites [F(1, 20) = 1.39, p < .25]. For Whites, higher RCOPE scores
significantly predicted flatter daily cortisol slope [F(1, 20) = 5.26; p < .03] (d = .32).

John Henryism Active Coping, Recipient Functional Status, and Cortisol
Higher ADL scores were correlated with longer duration of caregiving [r(52) = 0.34; p < .
01]. RMBPC scores were positively correlated with older age [r(53) = 0.26; p < .05], CES-D
[r(53) = 0.50; p < .0001] and PSS [r(53) = 0.34; p < .01] scores. Given that the JHAC by
caregiver status effects on daily cortisol slope were only significant for AAs and the
marginal sample size for White caregivers, we decided to focus on the role of JHAC and
care recipient functional status on daily cortisol slope for AA caregivers. In addition, given
the low range of IADL scores we focused on ADL and RMBPC scores.

Univariate ANOVA tests showed that the interaction of JHAC and ADL was significant for
AA caregivers. As shown in Figure 2, for high ADL AA caregivers, high (vs. low) JHAC
predicted flatter daily cortisol slope [t(9) = −2.44; p < .03] (d = .63). At low JHAC, low (vs.
high) ADL predicted flatter daily cortisol slope [t(9) = 4.26; p < .002] (d = .82).

bHierarchical multiple regression tests were also run. The findings overall were similar to those found for the proposed Univariate
ANOVA tests. The only exception was the non-significant interaction of JHAC and RMBPC with age and RCOPE as covariates.
cNote that the Bonferroni adjusted criterion for significance for Table 1 given the Type I error rate for multiple t-tests is p < .004.
dNote that the criterion for significance for the four Univariate ANOVA tests given the Type I error rate for multiple ANOVA tests is
p < .01.
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The interaction of JHAC and RMBPC was significant for AA caregivers. As shown in
Figure 3, for AA caregivers high on RMBPC, high (vs. low) JHAC predicted flatter daily
cortisol slope [t(6) = −5.03; p < .002] (d = .90). At low JHAC, low (vs. high) RMBPC
predicted flatter daily cortisol slope [t(8) = 2.52; p < .03] (d = .67). Higher JHAC scores
predicted flatter cortisol slopes [F(1, 12) = 14.28, p < .003](d = .74).

Conclusions
The findings that AA caregivers show flatter cortisol slope scores than White caregivers
have at least two potential implications. First, AAs experience higher psychosocial stress
than Whites. Daily stressors such as perceived discrimination, neighborhood instability, and
economic insecurity have excessively negative and complex health effects for AAs
compared to Whites (50). The adverse health effects of these stressors appear to be
magnified for AA caregivers (6,25). Second, AA caregivers may have worse pre-existing
health profiles than White caregivers. Since AA adults show worse health status at each
stage of adulthood than their White counterparts (50–52) 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 (49).

The finding that high JHAC AA caregivers who score high (vs. low) on care recipient
problems show flatter cortisol slopes suggests 1) that problem-focused coping is contingent
on contextual influences and 2) reinforces ethnic disparities in the caregiving experience.
The current results suggest that the dichotomous model of coping style (i.e., problem- vs.
emotion-focused) is limited as it ignores the powerful moderating role of coping resources.

Notably, AA caregivers are more resilient (9); score lower on caregiver burden and are less
likely to institutionalize and seek help for care recipients than White caregivers (5,27,53).
Yet AA caregivers score similar to White caregivers on depression and distress (9). So the
findings indirectly support the McCallum et al. (9) counterbalancing effect where lower
amounts of caregiver burden for AAs were offset by a tendency for emotion-focused coping,
which was linked with depression. Thus, the current results suggest that high JHAC AA
caregivers are likely to score low on caregiver burden and resist institutionalization of care
recipient. High JHAC persons are more vigilant and single-minded and thus likely less
oriented to utilizing available support resources such as respite or nursing home care.

Many ethnic minority caregivers are socialized to keep their care recipient in the home
context regardless of the consequences and thus are likely to make more personal investment
and maintain the caregiving role over longer periods of time than White caregivers
(5,8,25,27). Thus, by continually striving to maintain social obligations to the care recipient
many AA caregivers may experience chronic and excessive cognitive and emotional
activation that manifests as chronic HPA hyper-arousal.

A few limitations of the study include moderate sample size for White caregivers, a dearth
of comprehensive assessments of daily HPA response, a lack of random sampling, and
missing validation of the JHAC measure with ADRD caregivers. The low statistical power
for White caregivers may explain the lack of significant results and will be addressed in
upcoming studies. We plan to develop a comprehensive study that integrates a wider array
of psychosocial and biomedical measures. Given other possible confounding variables that
may influence the daily HPA findings we plan to include assessments such as blood
chemistry, health behaviors, and specific psychological measures (e.g., neuroticism, self-
efficacy, and optimism).

For AA female caregivers with taxing care recipient problems, reducing high effort coping
in response to daily challenges may reduce risk for chronically dysregulated HPA responses.
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Future studies will focus on relevant coping skills interventions that consider support
resources for burdened and efficacious AA caregivers.
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Figure 1.
John Henryism (JHAC) by caregiver status effects on daily cortisol slope for African-
Americans. [error bars = s. e.]
○Low JHAC ■High JHAC
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Figure 2.
John Henryism (JHAC) by recipient Activities of Daily Living (ADL) effects on daily
cortisol slope for African-American caregivers. [error bars = s. e.]
○Low JHAC ■High JHAC
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Figure 3.
John Henryism (JHAC) by recipient Revised Memory and Behavior Problems Checklist
(RMBPC) effects on daily cortisol slope for African-American caregivers. [error bars = s. e.]
○Low JHAC ■High JHAC
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