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Abstract

OBJECTIVE—To examine whether increased self-efficacy for using problem-focused coping
was significantly related to several resting blood pressure measures in spousal Alzheimer’s disease
caregivers.

METHODS—Participants included 100 older caregivers (mean age= 73.8 + 8.14 years) providing
in home care for a spouse with Alzheimer’s disease (AD). All participants completed a 13 item
short form of the coping self-efficacy scale and underwent an in-home assessment where a visiting
nurse took the average of three serial blood pressure readings. Multiple regression was used to
examine the relationship between self-efficacy and mean arterial pressure (MAP), systolic blood
pressure (SBP), diastolic blood pressure (DBP), and pulse pressure (PP) after controlling for age,
gender, smoking history, body mass index, the care recipient’s clinical dementia rating (CDR),
diabetes, alcohol use, and the use of anti-hypertensive medications.

RESULTS—Ouverall, increased self-efficacy (as measured by the Coping Self-efficacy scale) was
significantly related to lower resting MAP (B = -.26, t(90) = -2.47, p = .016) and SBP (p=-.28,
t(90)= -2.74, p=.007) . Self-efficacy was marginally associated with resting DBP, but not
significant (B = —.20, t(90) = -1.91, o= .06). Lastly, self-efficacy was significantly related to pulse
pressure (B = -.21, t(90) = —2.31 p=.023). In addition, 1 standard deviation increase in self-
efficacy was associated with a decrease of approximately 4 mmHg in SBP.

CONCLUSIONS—These results suggest an association between high self-efficacy on resting
blood pressure. Because psychosocial interventions for Alzheimer’s caregivers have potential to
increase self-efficacy, it appears possible that these interventions could have a beneficial impact
on caregivers’ cardiovascular function.
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Introduction

Research has shown that blood pressure is elevated in chronically stressed populations (1).
Elevated blood pressure has been associated with cardiovascular diseases including
myocardial infarction, heart failure, stroke, and kidney disease (2). One population that faces
substantial psychosocial burden and encounters chronic stress on a daily basis is elderly
caregivers of Alzheimer’s disease patients. Alzheimer caregivers, relative to other
caregivers, have been shown to spend considerably more hours caring for their loved ones
per week and also report more employment difficulties, caregiver strain, and mental and
physical health complications (3). Alzheimer’s caregivers also report elevated rates of
clinical depression (10-34%) and anxiety (10-35%) (4). In addition, research has found that
Alzheimer caregivers are at a much higher risk for hypertension when compared with non-
caregiving peers (5). Further, caregivers experiencing high strain are at greatest risk for
cardiovascular disease morbidity (6) and mortality (7).

In some caregivers, however, stress-related health consequences, including blood pressure
elevation, do not occur, raising the question as to why caregivers in very similar situations
may experience very different health outcomes. One construct that has received a great deal
of attention has been perceived control over stressful situations. Indeed, current literature
suggests that people who have greater perceived control have a greater sense of well-being
(8) and increased quality of life (9).

One specific type of control is “self-efficacy”, or the belief that one has the ability to
successfully engage in specific actions (10). Specifically, Bandura (10) conceptualizes that
self-efficacy beliefs determine whether or not individuals think in self-aiding or self
debilitating ways, their emotional well-being, and how vulnerable they are to stress and
depression. Thus, it is self-efficacy that further drives their emotions and reactions to
stressful stimuli as opposed to the stressful stimuli itself. Bandura (11) further adds that self-
efficacy is responsible for regulating cognitive processes (e.g. goal-setting), motivational
processes (e.g. persevering in the face of challenges/not giving up), and also affective
processes (e.g. what type of emotions one elicits when faced with an external threat).
Therefore, self-efficacy in large part, determines whether problems appear manageable or
overwhelming. It also influences whether a person will feel an overpowering sense of
depression/anxiety when faced with difficult challenges or if they would instead adopt the
belief that they are capable of exercising control and can turn any difficulty into something
far less threatening.

Since the conceptualization of self-efficacy, there have been several studies examining its
relationship with various health outcomes. Bandura demonstrated a relationship between
high levels of coping self-efficacy and reduced cardiac reactivity and blood pressure in the
short-term (12). In addition, a study looking at the relationship between self-efficacy and
physical health in elderly female Alzheimer’s caregivers found that those who thought that
they had control and confidence over their situation and had the ability to manage upsetting
thoughts had reduced risk to their physical health as determined by health factors such as
smoking, alcohol consumption, weight management, exercise, and diet (13).

While previous studies have examined the relationship between self-efficacy and short-term
blood pressure response to a stressful task, this study sought to expand the existing literature
by examining the relationship between a specific form of self-efficacy and “long-term”
mean resting arterial blood pressure in a sample of chronically stressed individuals (i.e.,
elderly spousal Alzheimer’s caregivers) . Given the unique psychological distress inherent in
caring for someone with Alzheimer’s disease (as opposed to those experienced by non-
caregivers), we theorized that increased self-efficacy may have a protective effect on blood
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pressure. Therefore, we hypothesized that increased self-efficacy for using “problem-
focused coping” would be significantly related to lower levels of several blood pressure
measures. If confirmed, this study would raise the possibility that improving self-efficacy
through psychosocial interventions might have “long-term” health benefits.

The study sample included 100 (71 women and 29 men) spousal caregivers of patients
diagnosed with probable or possible Alzheimer’s disease. The caregivers reported caring for
their spouse for an average of 4.23 years (+3.32). Caregivers were primarily recruited
through various community programs including referrals from the University of California
San Diego’s (UCSD) Shiley-Marcos Alzheimer’s Disease Research Center as well as
through staff presentations at local caregiver support groups and senior health fairs. Prior to
enrollment, all participants provided written informed consent to participate as approved by
the UCSD Institutional Review Board.

To be eligible for the study, participants were required to be at least 55 years of age,
married, and providing in-home care for their spouse. Participants were excluded if they
were diagnosed with a serious medical condition (e.g. cancer requiring chemotherapy), had
hypertension of greater than 200/120 mmHg, or if they were taking anti-coagulant
medication (an exclusion criteria due to other data collected for this prospective study).

The baseline data reported in this study is a subset of a larger 5 year longitudinal study
assessing the psychological and physiological changes that occur as a result of the chronic
stress of caring for a loved one with Alzheimer’s disease. All participants underwent a 2
hour structured psychosocial interview conducted in their home. The interview consisted of
several questionnaires’ asking participants about their background demographic
characteristics, the severity of their spouse’s dementia, their coping self-efficacy, and their
health characteristics and behaviors.

In addition to the psychosocial interview, approximately one week later participants
received a visit from a registered nurse in their home for a biological assessment. To avoid
diurnal effects and to maintain consistency, all measurements were taken between
8:30am-10:30am. During this visit, the nurse took three different blood pressure readings
using a non-invasive Microlife Blood Pressure monitor (model number 3AC1-1PC) while
the participant was asked to lie down in a supine position. The three separate readings were
recorded with 5 minute resting breaks in between. These three readings were then averaged
to create a composite resting blood pressure estimate. Resting systolic and diastolic
measurements were used to calculate mean arterial pressure (MAP), using the following
formula (Systolic BP + 2 x Diastolic BP)/3. Pulse pressure (PP) was calculated using
Systolic BP — Diastolic BP.

Psychosocial Measures

Clinical Dementia Rating (CDR)-—The severity of the care recipient’s dementia was
assessed using the Clinical Dementia Rating (CDR) scale (14). This scale incorporates six
different behavioral and cognitive domains including Memory, Orientation, Judgment
&Problem Solving, Community Affairs, Home and Hobbies, and Personal Care. Each
domain is evaluated separately and scores range from 0 (non-demented) to 3 (severely
demented). The scores in each domain are then taken into account and an overall dementia
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rating is determined. This scale has been shown to have both high interrater reliability and
high validity (15).

Alcohol Use-—All participants were asked about the frequency with which they
consumed alcohol (not including a few sips of wine for religious purposes) over the past 30
days. They were asked about the number of days that they had at least one drink containing
alcohol. Response options included “0 days”, “1 or 2 days”, “3 to 5 days”, “6 to 9 days”, “10
to 19 days”, “20 to 29 days”, and finally “All 30 days”. In addition, participants were asked
about the average number of drinks they consumed on the days that they drank. Responses
ranged from none to 5 or more drinks. To calculate the number of drinks participants
consumed per month, we multiplied the mean number of days participants consumed alcohol
(e.g. “3 to 5 days” was converted to 4) by the average number of drinks consumed on the
days that they drank. It was this variable that was included in our analysis.

Coping Self-Efficacy-—Participants were administered a truncated 13 item version of the
coping self-efficacy scale (CSE) which is an accepted modification of the original 26 item
scale (16). The goal of this measure is to assess how confident or certain someone is that
they can do certain behaviors when faced with life challenges. Ratings are based on an 11
point scale ranging from 0 (‘cannot do at all’) to 10 (“certain you can do”). The 13 items are
broken up into 3 different subscales and include one’s perceived ability to a) use problem-
focused coping (“break an unpleasant problem down into smaller parts™), b) stop unpleasant
thoughts and emotions (“keep from feeling sad™), and c) get emotional support from friends
and family (“get friends to help you with the things you need”). Each category contains 6, 4,
and 3 items respectively. A self-efficacy score is created for each of the 3 domains by
adding the items in each category together. For the purpose of this study, we solely focus on
a caregiver’s ability to use problem-focused coping (o= .87) which has been shown to be
predictive of decreased psychological distress and an augmented sense of psychological
well-being (16).

Data Analysis—We conducted a primary hierarchical regression analysis using MAP as
the main dependent variable. Covariates including age, gender, smoking history, body mass
index, the care recipient’s clinical dementia rating (CDR), diabetes, alcohol use, and the use
of anti-hypertensive medications were entered in step 1; self-efficacy for using problem-
focused coping was entered in step 2. Subsequently, three follow-up regressions were
performed using systolic BP, diastolic BP, and pulse pressure with the same covariates and
hierarchical steps.

Participant demographic and health characteristics are presented in Table 1. Caregivers were
largely female (71%), Caucasian (94%), and highly educated (nearly half were college
graduates). Caregivers were on average slightly overweight and nearly half reported taking
at least one antihypertensive medication. Caregivers’ spouses were typically in the mild to
moderate stages of dementia.

Primary Analysis: Self-efficacy for problem-focused coping and MAP

In the first step of the regression model, there were no significant predictor s of MAP.
However, in step 2 of the model, gender emerged as a significant predictor of MAP (t(90) =
-2.55, p=.012), such that males exhibited elevated MAP compared to females. As
predicted, self-efficacy for using problem-focused coping was a significant predictor of
MAP, above and beyond covariates (t(90) = —2.47, p=.016). That is, caregivers endorsing
higher self-efficacy for problem focused coping were more likely to have lower MAP
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compared to caregivers endorsing less self-efficacy. The full model explained 18.9% of the
variance in MAP. The addition of self-efficacy for problem-focused coping uniquely
explained 6.8% of the variance in MAP above and beyond the effects of covariates. Detailed
results for this regression model are presented in Table 2.

Secondary Analyses: Examining the association between self-efficacy for problem-
focused coping and systolic BP, diastolic BP, and Pulse Pressure independently

Age was the only significant predictor of resting systolic blood pressure (t(91) = 2.25, p=".
027) in step 1 of our regression model such that as age increased, so did mean resting
systolic pressure. This covariate remained significant in step 2 of the model. In addition,
male gender emerged as a significant predictor in step 2 of the model (t(90)= -2.13 p=".
036). Also consistent with the primary findings, self-efficacy for using problem-focused
coping was significantly and negatively associated with systolic pressure, controlling for
covariates (t(90) = —2.74, p=.007). The full prediction model accounted for 15.9% of the
total variance in mean resting systolic pressure. In this model, self-efficacy for problem-
focused coping uniquely accounted for 3.4% of the variance in systolic pressure. Results for
this model are presented in Table 3.

In the regression model predicting mean resting diastolic blood pressure, both decreasing
age (t(91) = -2.21, p=.030) and male gender (t(91) = —2.06, p=.042) emerged as significant
predictors. The addition of self-efficacy for using problem-focused coping was marginally
significant (t(90) = —1.90, o= .060). Although this relationship did not quite meet
significance, the finding was in the hypothesized direction, such that caregivers reporting
higher self-efficacy for problem focused coping had reduced diastolic pressure compared to
those reporting less self-efficacy. The full model (as seen in Table 4) explained 15.9% of the
variance in mean resting diastolic blood pressure. The addition of the self-efficacy variable
uniquely explained 3.4% of the variance in DBP.

In our final regression analysis predicting pulse pressure, only age was found to be a
significant predictor (t(91)=5.06, p<.001) in step 1. Age also remained a significant
predictor in step 2 of our model. Furthermore, as with our previous analyses, the addition of
self-efficacy for using problem- focused coping was found to be significantly related to
reduced pulse pressure (t(90)=—2.31, p=.023). The full model accounted for 33.9% of the
total variance in pulse pressure. Self-efficacy for problem-focused coping uniquely
accounted for 3.9% of the variance in pulse pressure.

Discussion

The primary goal of this study was to examine the effects of self-efficacy for problem-
focused coping on mean resting blood pressure in a population of Alzheimer caregivers. Our
results found that both mean resting arterial blood pressure and resting systolic blood
pressure are indeed lower in caregivers with higher self-efficacy for using problem-focused
coping. These results remained significant even after controlling for empirically relevant
covariates such as age, gender, smoking history, body mass index, the care recipient’s
clinical dementia rating (CDR), diabetes, alcohol use, and the use of anti-hypertensive
medications. While several studies show that increased self-efficacy promotes a higher sense
of psychological well-being (17)-(18), our current findings illustrate that increased self-
efficacy can also possibly have physiological advantages such as the lowering of resting
blood pressure. It was found that for every standard deviation increase in using problem
solving coping, systolic blood pressure decreased by almost 4 mm Hg. To place this in
context, it has been reported that a 5 mm Hg point reduction in systolic blood pressure is
clinically significant because it has been shown to reduce mortality by 7% (2) and risk of
stroke by 30% (19).
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Although many investigators have reported the positive impact that self-efficacy as a whole
may have on different mental and physical health outcomes (20)—(21) this study was unique
as it looked at one specific aspect of self-efficacy and applied it to a uniquely stressed
population. Also, a strength of this study is that it explores one possible mechanism for
lowering blood pressure in a sample that has reportedly been found to be at a higher risk of
elevated blood pressure (5).

Von Kénel (22) reported that the accumulation of 30 minutes of moderate exercise daily
lowered systolic blood pressure by 3-5 mm Hg. Considering that there is physical activity
restriction in caregivers (23), there is a possibility that increasing exercise or physical
activity in caregivers in conjunction with increasing their self-efficacy may decrease their
blood pressure to the same extent as or even more than that which is achieved by
antihypertensives alone which is around 9 mm Hg (24). This alternative hypertensive
treatment may be of clinical importance due to some of the difficulties that many clinicians
experience in motivating their patients to comply with antihypertensive drug treatment (25).
Existing literature provides initial support that treatments to increase self-efficacy have
proven to be successful, at least in the short-term (26)—(27). Also, this new approach to
increasing self-efficacy would prevent patients from experiencing some of the negative side
effects that anti-hypertensive medications cause, especially older patients who are
comparably more sensitive to these side effects (28).

While much of the recent literature focuses on various ways to decrease caregiver’s distress
and level of burden, the results of this study suggest that future treatment interventions
might target increasing Alzheimer caregiver’s self-efficacy. For example, one strategy that
Coon et al. (2003) (26) used was offering female caregiver’s a series of psychoeducational
and skills training classes focusing on either depression or anger management. Caregivers in
these two programs were taught either cognitive (e.g. self-talk) and behavioral strategies
(e.g. assertiveness skills), or were instructed on how to incorporate enjoyable events into
their daily lives. It was found in both groups that caregiver’s self-efficacy significantly
increased, and that increased self-efficacy mediated the effectiveness of the treatments for
reducing depressive symptoms.

Although this study explores the potential beneficial impact that self-efficacy for using
problem-solving skills has on blood pressure, there are caveats that must be acknowledged.
One limitation of the present study is its cross-sectional design which precludes inferring
causality and also lacks in important longitudinal information which may vary depending on
a caregiver’s specific life circumstances. Another limitation is that we did not control for
some important environmental (e.g. diet and exercise) and genetic determinants of
hypertension. Lastly, the fact that this study only looked within Alzheimer caregivers and
did not explore whether increased self-efficacy is correlated with decreased blood pressure
in other caregiver populations and non-caregivers should be noted. It is possible that self-
efficacy is more important among Alzheimer caregivers due to some of the unique stressors
associated with the disease. Such stressors include management of patient problem
behaviors and having to provide constant vigilance for wandering and other behaviors (29).

In sum, the literature suggests that caring for a spouse with AD is associated with detriments
to one’s physical health, including blood pressure. However, not all caregivers demonstrate
compromised health. This study demonstrates that increased confidence in one’s ability to
use problem-focused coping strategies (e.g., think of multiple solutions to a problem,
develop a strategy for coping with stress, etc.) is associated with significantly reduced blood
pressure. In addition, these reductions appear clinically meaningful and may be associated
with reduced mortality and risk of stroke. As such, future research should examine whether
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psychosocial interventions aimed at increasing self-efficacy have a beneficial impact on
caregivers’ blood pressure.
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Participant Characteristics (N=100)

Age, M (SD), y
Gender %
Male
Female
Ethnicity %
Caucasian
Non-Caucasian
Education %
Less than high school
High school
Some college
College graduate
Antihypertensive Drug Use %
Present
Absent
BMI, M (SD)
Patient CDR, M (SD)
Ever Smoke, %
Past/Current Smoker
Never Smoked
Systolic BP, M (SD)
Diastolic BP, M (SD)
Mean Arterial Pressure M (SD)
Pulse Pressure M (SD)
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73.8 (8.1)

29
71

94

18
34
46

56

44

265 (4.7)
1.7 (0.6)

45
55

134.2 (14.9)
75.6 (8.6)
95.14 (9.6)
58.56 (11.6)

Table 1
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