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ABSTRACT

Background: Symptoms of depression and anxiety have been shown to negatively impact physical health outcomes among
individuals with cardiovascular disease (CVD). Therefore, an important step in developing interventions to reduce risk for cardiac
event recurrence is to identify the emotional and cognitive predictors of psychological distress. This study examined one possible
cognitive predictor: perceived control (PC). Specifically, this study tested whether symptoms of depression and anxiety mediate
the relationship between PC and adherence to health behavior recommendations in patients participating in a cardiac rehabilitation
(CR) program.
Methods: Self-report measures were administered to 146 CR patients at the beginning of CR and 12-weeks later, at the end of
CR.
Results: Anxiety and depressive symptoms did not mediate the relationship between PC and health behavior adherence. Rather,
PC was cross-sectionally related to symptoms of psychological distress, and it predicted health behavior adherence 12-weeks
later.
Conclusions: Results imply that PC has long-term effects on health behavior adherence, an important outcome in CR that reduces
risk for recurrence.
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1. INTRODUCTION

1.1 Psychological distress and cardiovascular disease
Cardiovascular disease (CVD) is the leading cause of death
in the United States (US), and this is quickly becoming the
trend globally.[1] By 2030, it is projected that 40.5% of the
US population will have some form of CVD.[2] Similar to
other chronic conditions, the etiology of CVD can be at-
tributed to a myriad of factors.[1] Although behavioral risk

factors are strongly associated with onset, psychological dis-
tress is also associated with the development, maintenance,
and trajectory of CVD. For example, severe and subclini-
cal levels of depressive symptoms are known risk factors
for the development of CVD in healthy adults.[3] Further,
patients with CVD who suffer from both anxiety and de-
pressive symptoms experience more adverse physical health
outcomes (e.g., increased risk for mortality) than patients not
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experiencing mental health symptoms.[3, 4] Unfortunately,
psychological distress is also ubiquitous within this patient
population: It is estimated that 15%-20% of patients hospi-
talized for a myocardial infarction (MI) meet criteria for a
depressive disorder and that 20%-50% of patients with CVD
experience at least moderate levels of anxiety.[5, 6]

1.2 Psychological distress and cardiac health behaviors
Because of the strong association between psychological
distress and long-term physical health outcomes in patients
with CVD, it is important for clinicians and researchers to
study the mechanisms linking these constructs. One possible
mechanism is engagement in health-promoting behaviors, as
diagnoses of depression have been consistently linked to low
levels of physical activity, poor diet, high rates of cigarette
smoking, and nonadherence to cardiac medications.[7] Like-
wise, anxiety symptoms are associated with high rates of
smoking and alcohol use, low levels of physical activity, and
poor diet.[3, 8] Over time, these maladaptive health behaviors
may lead to a myriad of harmful long-term health issues
including CVD onset, and to recurrence in those who have
been previously diagnosed with CVD.[7, 9]

1.3 Perceived control and psychological distress
In addition to understanding the proximal mechanisms link-
ing distress to long-term physical health outcomes among
patients with CVD, it is also important to identify psychoso-
cial constructs that predict distress. One potential psychoso-
cial predictor of distress is perceived control (PC), which
is defined in this context as the extent to which an individ-
ual believes he/she has personal control over disease-related
outcomes.[10] Extensive research has connected PC with
psychological processes, particularly in the development of
anxiety and depression.[11–13] In fact, Abramson and col-
leagues[11] were among the first researchers to examine the
effects of low PC in human populations. They proposed
the reformulated learned helplessness model, which predicts
that outcomes perceived to be uncontrollable result in mo-
tivational, cognitive, and emotional deficits. These deficits
then predict the onset of feelings of helplessness, which in
turn, contribute to the development of psychological distress.
While Abramson et al.[11] recognized that specific percep-
tions and causal attributions may differ across individuals
and thus produce disparate outcomes, the temporal order of
the relationship between control and distress is presumed
to be constant. In other words, perceptions of control are
hypothesized to precede the development of distress, with
less controllability predicting poorer psychological outcomes.
Their model has received extensive empirical support[14] and
is a widely-cited theory to explain the etiology of psycho-
logical distress. Whereas most of the research using the

model has focused on depressive symptoms as the outcome,
research has supported its predictions for anxiety symptoms
as the outcome, as well.[15]

1.4 Perceived control and cardiac health outcomes
Guided by the reformulated model, researchers have docu-
mented positive effects of PC on mental and physical health
outcomes within samples of patients with chronic illnesses
and diseases, including CVD.[16] For example, one study[10]

examined PC and psychosocial recovery 6 months follow-
ing a cardiac event. Results showed participants high in
PC reported fewer depressive symptoms, less hostility, and
better psychosocial adjustment at follow-up compared to pa-
tients low in PC. These findings were confirmed by a later
investigation[17] examining a sample of patients diagnosed
with heart failure: those high in PC had better distances on
6-minute walk tests, and lower levels of anxiety symptoms,
depressive symptoms, and hostility, than patients low in PC.
Another study[18] examined PC’s effects in patients under-
going coronary artery bypass grafts (CABG) immediately
before surgery, after surgery, and 2-weeks post-discharge.
Results showed patients high in PC reported fewer symptoms
of anxiety and depression at all three time points compared to
their low PC counterparts. Other investigations have linked
PC with better health-related quality of life and physical
functioning among patients with CVD.[19–21]

1.5 Perceived control and cardiac health behaviors
Whereas connections between PC and distress are robust, as
are connections between distress and poor distal physical
health outcomes in patients with CVD, research examin-
ing associations between PC and cardiac health behavior
adherence (a proximal outcome) is sparse and somewhat
mixed. One recent investigation[20] reported a significant
relationship between health-related PC and both depressive
symptoms and health-related quality of life in a sample of
265 patients preparing to undergo a CABG in a pre-surgery
assessment clinic in the UK. However, PC was not directly
related to medication adherence, cardiac rehabilitation (CR)
attendance, or physical activity. It is, therefore, possible that
PC affects proximal and distal cardiac health outcomes via
another variable, such as psychological distress.

1.6 Current study
The purpose of the current study was to examine relation-
ships between PC, symptoms of psychological distress, and
adherence to health behavior recommendations among pa-
tients enrolled in a CR program. In particular, this study
focused on two types of PC related to CVD: PC over cur-
rent cardiac event recovery and PC over preventing cardiac
event recurrence. We aimed to fill a gap in the literature
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by testing direct and indirect effects of PC on an important
proximal physical health outcome among patients in CR:
health behavior adherence. Because adherence to health be-
havior change recommendations in CR is associated with
improved recovery and lower 5-year mortality,[1] better un-
derstanding the direct and indirect psychosocial predictors of
adherence is important. Guided by the reformulated learned
helplessness model[11] and past research involving patients
with CVD,[7, 10, 16] it was hypothesized that baseline (Time 1)
depressive and anxiety symptoms would mediate the relation-
ship between PC at the beginning of CR (Time 1) and health
behavior adherence 12-weeks later, at the end of CR (Time
2). Specifically, it was expected that PC would be negatively
related to depressive and anxiety symptoms, which would in
turn be negatively related to health behavior adherence.

2. METHODS
2.1 Design
These data were collected as part of a larger descriptive, lon-
gitudinal study of psychosocial outcomes among patients in
two Phase II CR programs in two Midwestern cities. Data
collection took place between 2005 and 2011. The study was
approved by Institutional Review Boards at each study site.

2.2 Data collection procedures
Eligible patients were identified and recruited during their
CR intake sessions by members of the CR staff. During
the patients’ intake interviews, they were asked by a staff
member if they were interested in learning more about the
study. If they expressed interest, their contact information
was forwarded to the research team. Within one week, a
member of the research team called patients and provided
additional information about the study. Patients were also
given the opportunity to ask questions at that time and were
informed that their participation was voluntary and confiden-
tial. If the patients stated they would like to participate in the
study, they were mailed a consent form, a Time 1 self-report
questionnaire packet, and a postage-paid return envelope.
Time 2 questionnaires were mailed 12 weeks later, at the end
of CR.

2.3 Participants
Inclusion criteria for participation included enrolling in a
Phase II CR program, 18 years of age or older, diagnosis of
CVD, and no cognitive impairments impeding the ability to
consent and complete the study procedures. In the larger (or
parent) study, a total of 552 patients were approached for
potential inclusion, with 321 (58%) agreeing to receive addi-
tional information about the study. Of these, 211 participated
and provided complete data for Time 1, with 153 participants
providing complete data for the variables of interest at both

Times 1 and 2. However, seven of these participants were
missing a significant amount of data (greater than 40%), so
those cases were excluded. The final sample for the cur-
rent study consisted of 146 participants (69% of the original
sample, or 26% of those initially approached) with complete
data at both time points. This sample size is consistent with
empirical recommendations for mediation analyses aiming
to achieve 80% power.[22]

When comparing participants with data at both time points
to those who only provided baseline data (and were there-
fore excluded), no differences were found for the following
variables: sex, race, marital status, employment status, in-
come, educational attainment, diagnosis, risk stratification
for disease progression, number of CR sessions completed,
and PC over preventing recurrence. However, participants in
the current study were older (mean. = 63.84; t (207) = -2.67,
p = .008), endorsed fewer depressive symptoms (mean. =
8.64; t (195) = 2.74, p = .007), and reported more PC over
recovery (mean. = 3.12; t (206) = -2.94, p = .004) than those
excluded from the study (means = 59.44, 12.44, and 2.82,
respectively). Thus, caution is warranted when extrapolating
these results to other CR populations.

2.4 Measures
The self-reported questionnaire packets included standard-
ized measures and items adapted specifically for this study.
In addition, demographic information was collected at Time
1 and medical information (including the number of com-
pleted CR sessions) was abstracted from the patients’ medi-
cal records at the end of CR.

2.4.1 Perceived control
Two questions adapted from the Breast Cancer Perceived
Control Scale[23] were used at Time 1 to assess participants’
PC over recovering from their current cardiac event (“In gen-
eral, how much personal control do you think you have in
recovering from your cardiac event?”) and preventing a recur-
rent cardiac event (“How much personal control do you think
you have in preventing another cardiac event?”). Response
options were on a four-point scale (1 = very little, 4 = total),
with higher scores indicating more PC.

2.4.2 Depressive symptoms
Time 1 depressive symptoms were measured using the 21-
item Beck Depression Inventory-II (BDI-II),[24] which is a
commonly-used measure for assessing depressive symptom
severity. Items were on a four-point response scale ranging
from 0 to 3 (e.g., 0 = I do not feel sad, 3 = I am so sad
and unhappy that I can’t stand it), with higher scores indi-
cating more severe symptoms of depression. The scale has
evidenced excellent reliability in both outpatient (α = .92)
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and college student (α = .93) samples.[24] The BDI-II had a
reliability coefficient of .92 in this sample.

2.4.3 Anxiety symptoms
Anxiety symptoms were measured using the 21-item Beck
Anxiety Inventory (BAI)[25] at Time 1. The BAI is a
commonly-used measure for assessing levels of anxiety. Re-
sponse options ranged from 0 (not at all) to 3 (severely-it
bothered me a lot), with higher summed scores indicating
more severe symptoms of anxiety. The scale has shown
excellent reliability (α = .92) with psychiatric outpatient pop-
ulations[25, 26] and patients undergoing a CR program (α =
.89).[27] The BAI had a reliability coefficient of .90 in this
sample.

2.4.4 Adherence to health behavior recommendations
Eight items were adapted from the Health Behaviors Scale[28]

to assess adherence to health behavior recommendations at
Times 1 and 2. The scale asked questions about diet, exercise,
and smoking behaviors over the last four weeks. Response
options were on a seven-point scale (1 = never, 7 = more than
once per day) for diet and exercise items, and on a six-point
scale (1 = none, 6 = more than 40 per day) for cigarette
use. Previous research[29] using a 7-item version of this scale
showed that it had moderately acceptable reliability (α = .64).
In an attempt to improve reliability, the items were recoded
to indicate whether the participant’s behaviors met (1) or
did not meet (0) health behavior recommendations based on
existing guidelines and current literature.[30–32] A compos-
ite score was then calculated by summing the responses to
each item in order to determine overall adherence to the rec-
ommended cardiac-related health behaviors. Higher scores
indicated greater levels of adherence. Reliabilities for the
scale were KR20 = .57 at Time 1 and KR20 = .64 at Time 2.

2.5 Data analysis
The statistical program SPSS 23.0[33] was used to calculate
descriptive and inferential statistics. The PROCESS macro
add-on for SPSS[34] was used to the test the proposed media-
tion hypotheses. These models examined PC as the predictor,
symptoms of anxiety and depression as mediators, and health
behavior adherence as the outcome (controlling for baseline
levels). The PROCESS macro add-on utilizes an ordinary
least squares (OLS) regression approach.

Preliminary data screening and descriptive statistics indicated
that the data violated the assumption of normality required by
OLS regression: The BDI-II variable was positively skewed
and kurtotic. Conditional process analysis employs a boot-
strapping procedure that is theoretically robust to violations
of non-normality. However, in an effort to improve the dis-
tribution statistics, log transformations were applied to the

BDI-II variable. Skew and kurtosis improved significantly, so
analyses were re-run using the log transformed BDI-II vari-
able as the mediator. As expected, results remained largely
the same as the original analyses. In addition, all other as-
sumptions required by OLS regression were met. Therefore,
to facilitate interpretation, only results from the original anal-
yses were retained and will be presented here. In preliminary
analyses, age was found to be significantly correlated with
Time 1 BDI-II scores and Time 2 health behavior adherence.
Therefore, age was entered as a covariate along with Time 1
health behavior adherence in each mediational analysis.

3. RESULTS

3.1 Participant characteristics
Table 1 displays the participant characteristics. The average
age of study participants was 63.84 years (SD = 9.98). The
majority of participants was male and European American.
Most participants completed at least some college and earned
an annual income of $50,000 or more. The most common car-
diac diagnoses were stent placement and MI with stent place-
ment. The CR staff assigned risk stratifications for disease
progression based on the American Association of Cardiovas-
cular and Pulmonary Rehabilitation guidelines.[35, 36] Almost
all of the participants were stratified as low or medium risk
for disease progression. Participants completed an average
of 16.29 CR sessions (SD = 6.87).

Table 2 shows descriptive statistics for each variable and
correlations among variables. Participants, on average, re-
ported perceiving moderate to a lot of control over their
ability to prevent another cardiac event, and a lot of control
over their ability to recover from their current cardiac event.
The average level of psychological distress was relatively
low, with 82% of the sample endorsing minimal levels of
depression as defined by the BDI-II cut-off range of 0 to
13.[24] The remaining participants endorsed mild (8%) or
moderate symptoms (6%), with very few reporting severe
depressive symptomatology (4%). Anxiety symptoms were
similar, with 70% of the sample reporting minimum symp-
toms as defined by the BAI range of 0 to 9.[25] Far fewer
participants endorsed mild (17%), moderate (10%), or severe
(3%) symptoms. Regarding adherence to health behaviors,
participants reported moderate levels at both time points.

3.2 Mediation analyses
The first model included PC over prevention as the predictor
(see Table 3), and the second included PC over recovery as
the predictor (see Table 4). Results of Model 1 showed that
the overall model was significant. However, bootstrapped
confidence intervals for the indirect effects contained zero,
meaning that depressive and anxiety symptoms did not signif-
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icantly mediate the relationship between PC over prevention
and health behavior adherence. In fact, PC over prevention
was unrelated to anxiety symptoms and neither anxiety nor
depressive symptoms predicted adherence. However, PC
over prevention was negatively related to depressive symp-
toms, and had a significant direct effect on Time 2 health
behavior adherence, after controlling for covariates (base-
line adherence and age). Thus, PC over prevention at the
beginning of CR had a negative cross-sectional association
with distress, but had a positive longitudinal effect on health
behavior adherence at the end of CR.

Table 4 shows results from Model 2, which was also sig-
nificant. Similar to Model 1, results showed that neither
depressive nor anxiety symptoms significantly mediated the
relationship between PC over recovery and adherence. Nei-
ther anxiety nor depressive symptoms were related to adher-
ence. However, PC over recovery had significant direct ef-
fects on anxiety symptoms, depressive symptoms, and Time
2 health behavior adherence, after controlling for the covari-
ates. Thus, PC over recovery at the beginning of CR had
negative cross-sectional associations with distress and a posi-
tive longitudinal effect on health behavior adherence at the
end of CR.

4. DISCUSSION AND CONCLUSION
This study examined relationships between PC, symptoms
of psychological distress, and adherence to health behavior
recommendations among patients completing a CR program.
We tested whether the relationship between baseline PC and
health behavior adherence at the end of CR was mediated by
symptoms of anxiety and depression. Results failed to sup-
port mediation, suggesting that PC does not operate through
psychological distress to affect health behavior adherence
over time. These findings were unexpected, as multiple
studies have linked PC with symptoms of psychological dis-
tress[11] and, in turn, psychological distress with engagement
in cardiac-related health behaviors.[3, 7, 9] For example, a re-
cent in-depth review[3] points to a strong association between

anxiety and depressive symptoms and health behavior adher-
ence. In fact, health behaviors were identified as the primary
mechanism through which distress impacted CVD outcomes.

Table 1. Participant characteristics
 

 

Participant Characteristics Number (%) 

Gender   

  Male   101 (69.2) 

  Female 45 (30.8) 

Race/Ethnicity  

  European American 137 (94.5) 

  African American 5 (3.4) 

  Other 3 (2.1) 

Marital Status  

  Married or Stable Union 107 (73.3) 

  Other 39 (26.7) 

Education  

  Less than High School 4 (2.8) 

  High School/GED 36 (24.8) 

  Some college/trade school 30 (20.7) 

  2- or 4-year college degree 48 (33.1) 

  Graduate degree 27 (18.6) 

Income  

  < $10,000 6 (4.1) 

  $10,000-29,999 24 (16.4) 

  $30,000-49,999 23 (15.7) 

  $50,000-69,999 22 (15.1) 

  Greater than $70,000 62 (42.4) 

  Not reported 9 (6.3) 

Common Diagnoses  

  Stent 47 (32.2) 

  MI & Stent 20 (13.7) 

  CABG 31 (21.2) 

  Valve replacement/repair 13 (8.9) 

  Other  35 (24.0) 

Risk stratification  

  Low 70 (47.9) 

  Medium  48 (32.9) 

  High  4 (2.7) 

  No risk stratification 24 (16.5) 

 Note. MI: Myocardial infarction; CABG: Coronary artery bypass graft  

 
Table 2. Descriptive statistics and Pearson correlations for all study variables

 

 

1 2 3 4 5 6 7 

1. PC over Prevention -- .61* -.09 -.15 -.17* .07 -.10 

2. PC over Recovery  -- -.19* -.26 .03 .22* -.18* 

3. Anxiety Symptoms -- .77** -.22 -.15 -.25 

4. Depressive Symptoms -- -.26** -.17* -.25** 

5. T1 Health Behaviors -- .59** .24** 

6. T2 Health Behaviors -- .18* 

7. Age        -- 

Mean. 2.80 3.12 7.68 8.48 4.26 5.50 63.84 

SD .75 .62 7.84 7.86 1.76 1.56 9.98 

 *p < .05, **p < .01; PC: Perceived control; T1: Time 1; T2: Time 2 
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Table 3. Results of the mediation model for the relationship between prevention control, BAI and BDI-II, and adherence to
health behaviors

 

 

Consequent 

Antecedent  
M1 (BAI Score) 

 
M2 (BDI-II Score) 

 
Y (T2 Health Behaviors) 

Coeff SE p Coeff SE p Coeff SE p 

X (Prevention PC) a1 -1.50 0.84 .076 a2 -2.19 0.83 .009 c' 0.37 0.15 .011 

M1 (BAI Score)  --- --- ---  --- --- --- b1 -0.00 0.02 .915 

M2 (BDI-II Score)  --- --- ---  --- --- --- b2 0.00 0.02 .745 

Constant iM1 26.68 4.95 .000 iM2 29.64 4.87 .000 iY 1.60 0.94 .090 

R2 = .112 
F(3, 142) = 6.00, p < .001 

R2 = .145 
F(3, 142) = 8.00, p < .001 

R2 = .378 
F(5, 140) = 17.00, p < .001  

 Note. Model controlled for Time 1 age and health behavior adherence; PC: Perceived control; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety Inventory; T2: Time 2 

 

Table 4. Results of the model for the relationship between recovery control, BAI and BDI-II, and adherence to heath
behaviors

 

 

Consequent 

Antecedent 
 M1 (BAI Score)  M2 (BDI-II Score)           Y (T2 Health Behaviors) 

 Coeff SE p Coeff SE p  Coeff SE p 

X (Recovery PC) a1 -2.92 1.00 .004 a2 -3.80 0.97 .000 c' 0.59 0.18 .001 

M1 (BAI Score)  --- --- ---  --- --- --- b1 -0.00 0.02 .984 

M2 (BDI-II Score)  --- --- ---  --- --- --- b2 0.01 0.02 .055 

Constant iM1 32.70 5.50 .000 iM2 36.70 5.36 .000 iY 0.44 1.07 .685 

R2 = .144 
F(3, 142) = 7.97, p < .001 

R2 = .190 
F(3, 142) = 11.07, p < .001 

R2 = .397 
F(5, 140) = 18.42 p < .001  

 Note. Model controlled for Time 1 age and health behavior adherence; PC: Perceived control over recovery; BDI-II: Beck Depression Inventory-II; BAI: Beck Anxiety Inventory; T2: Time 2 

 

 
Our findings may differ from other studies because of the rela-
tively affluent and healthy nature of this sample, as evidenced
by its high level of socioeconomic status (SES) and the num-
ber of patients who were qualified as low in risk stratification
for cardiac disease progression. Being relatively healthy
and possessing a high level of resources (including access
to quality healthcare) likely allowed these participants to
adhere to important health behaviors. By extension, these re-
sources likely buffered against any additional aversive mental
or physical health sequelae typically experienced following
a cardiac event. Indeed, this sample evidenced relatively low
levels of symptoms of depression and anxiety, which differs
from research on patients with CVD in general.[3–6] How-
ever, studies that specifically focus on patients in CR[20, 37, 38]

have also found levels of psychological distress to be in the
minimal range as measured by the BAI[25] and BDI-II.[24]

Therefore, these findings point to a potential distinction be-
tween larger groups of individuals with CVD and a sub-set
of those who attend CR: patients in CR programs may ex-
perience fewer distress symptoms on account of their SES
and other tangible resources. In fact, the very nature of CR
programs (which require patients to have resources, such as

transportation and insurance) may inadvertently select out
individuals classified as ethnic minorities or low in SES.

Although PC did not operate through symptoms of psycho-
logical distress to affect health behavioral adherence, PC
was directly and concurrently (negatively) related to distress,
as well as directly and prospectively (positively) related to
adherence. Taken together, results suggest that PC may repre-
sent a psychosocial construct that can have proximal benefits
to patients through brief intervention by CR staff. Partici-
pants in this sample reported levels of perceived control in
the moderate to high range. These levels of PC are consistent
with prior studies[10, 17, 18] and suggest that individuals with
CVD have similar levels of PC inside and outside CR. These
levels of PC also suggest there is room for improvement,
which may serve to improve short- and long-term physical
and psychological outcomes.

Our finding that PC is concurrently and negatively related
to experiencing distress symptoms is consistent with predic-
tions from the reformulated learned helplessness model.[11]

It suggests that strategies aimed at enhancing PC may reduce
distress, which could have a cascade of protective effects
on health. For example, one investigation[39] found that an
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increase in PC over the course of CR was predictive of lower
levels of anxiety and depressive symptoms two months after
CR completion. In addition, decreases in distress symptoms
predicted better mental health outcomes six months later.
Although we did not find evidence that distress symptoms
predict health behavior adherence, abundant evidence[3, 4]

suggests that distress is associated with poor morbidity and
mortality in patients with CVD over time. Therefore, in-
terventions to increase PC would undoubtedly have other
psychological and physical health benefits.

Of most importance, our study documented longitudinal ef-
fects of both forms of PC on adherence to health behavior
recommendations. This finding suggests that any increases in
PC over cardiac event recovery and prevention may translate
to more motivation and confidence to engage in behaviors
that adhere to their health professionals’ recommendations.
Examples of adherence behaviors include completion of a CR
program, taking cardioprotective medications as prescribed,
and adopting heart-healthy diets. The present results thus
have important implications for nurses caring for patients
in CR, namely the need for developing targeted interven-
tions aimed at enhancing levels of PC. Although research
on well-tailored interventions is limited, some research has
demonstrated the positive impact of psychosocial interven-
tions on control appraisals. Doering and colleagues,[40] for
example, showed that a cognitive behavioral therapy (CBT)
intervention for depression significantly increased levels of
PC in patients who recently underwent a CABG or valve
replacement/repair and were diagnosed with major or minor
depression. The intervention[41] consisted of eight in-home
individual therapy sessions, with classic CBT techniques,
including identifying and challenging negative automatic
thoughts, problem-solving, learning coping strategies, and
engaging in enjoyable behaviors. The authors argued that
the reframing of negative thoughts likely helped participants
to have a more balanced assessment of their level of control
over their cardiac health. Prior research[42] has also posited
a link between behavioral activation and greater control ap-
praisals. Of note, the intervention was delivered by advanced
practice nurses, providing evidence for the feasibility of this
type of intervention outside of behavioral health settings. Fu-
ture research should assess the efficacy of adapted versions
of these more intensive interventions. Given CBT’s level of
empirical support, it is likely that abridged versions would
yield beneficial results within a CR setting.

Other researchers[10, 17] have also offered suggestions for en-
hancing PC in patients diagnosed with heart disease in a less
formal format than CBT, including encouraging patients to
be accountable for their illness through the modification of
specific behaviors (e.g., diet, exercise); providing detailed

information about the patient’s disease and effective man-
agement strategies; providing patients with choices in CR
programs and offering multiple options to cardiac care; en-
gaging patients in developing their own plans of care with
the guidance of medical providers; eliciting questions from
patients to ensure they understand medical recommendations
and guidelines, filling in gaps when needed; and encouraging
patients to advocate for themselves. The benefits of enhanc-
ing self-efficacy have also been documented.[43] Although
self-efficacy is conceptually different from the broader forms
of PC examined here, it is likely that fostering one’s self-
efficacy would generalize to greater control appraisals in
other areas as well.

Despite the strengths of the study, there are limitations worth
noting. First, the study relied solely on self-report measures
which introduces the risk of mono-method and response bi-
ases. In addition, single-item measures were used to capture
PC. Although researchers have effectively used similar items
in the past,[23] the use of single-item measures has been crit-
icized because reliability coefficients cannot be calculated
and multi-item measures are more likely to capture the full
range of a psychological construct.[44] Another psychometric
shortcoming was the less than desirable reliability coeffi-
cients for the Health Behaviors Scale.[28] The most likely
explanation for this is due to the fact that the scale taps into
a variety of behaviors. Although the scale is considered a
unidimensional measure of health behaviors, it cannot be
assumed that when someone engages in one health behavior
(e.g., eating a healthy diet) that he/she will automatically
adhere to others (e.g., exercising regularly). Thus, some of
the items may not correlate at a high rate, thereby impacting
the internal consistency of the scale. In addition, the ana-
lyzed relationships between PC and psychological distress
were cross-sectional. Thus, it is difficult to confirm the di-
rectional nature of the relationship between these variables.
Finally, the generalizability of the current findings to a wider
CVD population may be limited by the characteristics of the
participants, as the majority was European American, well-
educated, and affluent. Guided by these limitations, future
research should aim to use more targeted measures of health
behaviors as opposed to a global score. Efforts should also
be made to conduct longitudinal studies with more diverse
patient populations.

In conclusion, findings suggest that levels of PC should be
assessed upon entrance to CR. If patients endorse low levels,
further assessment and intervention may be warranted to pre-
vent aversive outcomes and facilitate recovery. In particular,
these results suggest that low PC may be experienced concur-
rently with distress; because of the established relationship
between distress and health outcomes in patients with CVD,
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targeting PC may also improve mental health. Furthermore,
findings suggest that encouraging PC relevant to CVD recov-
ery and prevention can have a positive effect on adherence
to recommended health behavior changes within CR. Thus,
any psychoeducational or clinical efforts to improve PC in

patient populations may have a cascade of positive effects
on proximal and distal physical and psychological health
outcomes.
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