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Abstract
Background—Expectations of patients regarding their prospects for recovery have been shown
to predict subsequent physical and social functioning. Evidence regarding the impact of
expectations on clinical outcomes is limited.

Methods—At the inpatient service of a tertiary care hospital, we evaluated beliefs of patients
undergoing coronary angiography about their prognosis as predictors of long-term survival and 1-
year functional status. Baseline assessments, including a measure of expectations for recovery,
were obtained during hospitalization with mortality follow-up for approximately 15 years. Patients
with significant obstructive coronary artery disease were interviewed while in the hospital and
enrolled in follow-up. Functional status was assessed at baseline and 1 year later with
questionnaires reflecting physical capabilities. Analyses controlled for age, sex, disease severity,
comorbidities, treatments, demographics, depressive symptoms, social support, and functional
status. There were 1637 total deaths, 885 from cardiovascular causes, in the 2818 patients in these
analyses. The outcomes were total mortality, cardiovascular mortality, and 1-year functional
status.

Results—Expectations were positively associated with survival after controlling for background
and clinical disease indicators. For a difference equivalent to an inter-quartile range of
expectations, the hazard ratio (HR) for total mortality was 0.76 (95% confidence interval [CI],
0.71–0.82) and 0.76 (95% CI, 0.69–0.83) for cardiovascular mortality. The HRs were 0.83 (95%
CI, 0.76–0.91) and 0.79 (95% CI, 0.70–0.89) with further adjustments for demographic and
psychosocial covariates. Similar associations (P<.001) were observed for functional status.
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Conclusion—Recovery expectations at baseline were positively associated with long-term
survival and functioning in patients with coronary artery disease.

Patients differ widely in terms of their psychological reactions to major illnesses such as
coronary heart disease. Their appraisals of the prospects for recovery form one aspect of
these reactions. Some prior work has examined the links between recovery expectations and
rehabilitation outcomes, such as self-reported well-being, functional status, and return to
work, in patients with a variety of conditions.1,2 However, there has been little research to
date documenting associations between patient recovery expectations and subsequent
clinical events.

One would expect recovery expectations of a patient with coronary artery disease to be
influenced by factors such as the severity of the illness, age, and functional status prior to
the cardiac event. Furthermore, recovery expectations are likely to be related to depressive
symptoms, which have a high prevalence in patients with coronary artery disease and have
been shown to predict subsequent mortality as well as functional status.3,4 However,
depressive symptoms are conceptually different from beliefs about recovery, even though
they may be correlated or causally related. Thus, it is important for any investigation of
recovery expectations to take the potentially confounding effects of illness severity,
comorbidity, baseline functional status, demographic indicators, and psychosocial
characteristics into account.

The present study used a cohort of patients with coronary artery disease who had a detailed
baseline medical and psychosocial evaluation and extended follow-up to examine the
prognostic effects of recovery expectations. The measure of recovery expectations consisted
of questions relating specifically to cardiac conditions and recovery, in contrast to many
other studies that use indicators of more global expectation tendencies, such as dispositional
optimism.5 The measure of expectations was evaluated as a predictor of changes in
functional status 1 year later and subsequent survival over a 15-year period.

METHODS
PARTICIPANTS

Patients undergoing diagnostic coronary angiography at Duke University Medical Center,
Durham, North Carolina, from 1992 through 1996 who were found to have clinically
significant disease (≥75% diameter stenosis of ≥1 coronary artery) were recruited for
participation in the prospective Mediators of Social Support Study (MOSS), which was
designed to assess the effects of social support and other psychosocial variables on patient
well-being. Patients were excluded for any of the following conditions: prior angioplasty,
congenital heart disease, primary valvular heart disease, substance abuse, history of
impairing psychological disorder, or inability to give informed consent. The study was
approved by the Duke University institutional review board, and all patients provided
written informed consent. There were 3737 qualifying patients enrolled, but 368 were
excluded owing to missing information on 1 or more of the basic clinical variables in the
analyses. Another 551 patients were excluded because they failed to complete the measure
of expectations. Therefore, the basic mortality analyses were conducted on data from 2818
patients (75% of the study population). Comparisons of those without completed
expectations scores with the rest of the sample showed that patients missing these data were
more likely to be male, older, and to have more severe disease. However, they did not have
higher mortality rates once those clinical factors were controlled (P=.28).

There were an additional 426 patients missing from the 1-year functional status analyses
because they had no data for either the baseline or 1-year assessments of that variable.
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Omitting the 170 patients who died before the 1-year follow-up, those patients with missing
functional status data were significantly (P<.005) more likely to have congestive heart
failure, diabetes mellitus, and peripheral vascular disease. They also had lower recovery
expectations (P<.01). They did not differ on other baseline clinical variables.

Coronary artery bypass surgery (CABG) was performed on 1277 of the participants (45.3%)
at some point during the follow-up period, with 1156 (41.0%) undergoing percutaneous
transluminal coronary angioplasty (PTCA). Of these, both procedures were performed on
396 (14.1% of the sample). The remaining 781 patients (27.7%) were medically treated
throughout the course of the study.

BASELINE MEASURES
Recovery Expectations—The Expectations for Coping Scale (ECS)6 consists of 18
questions inquiring about the patient’s expectations regarding future lifestyle (eg, “My heart
condition will have little or no effect on my ability to do work,” “I expect that my lifestyle
will suffer because of my heart condition”) and future cardiac prognosis (eg, “I doubt that I
will ever fully recover from my heart problems,” “I can still live a long and healthy life”).
Half of the items were worded so that agreement implied positive expectations, and half
were worded in the other direction. Each item was answered on a 5-point Likert scale
ranging from “strongly agree” to “strongly disagree,” and the responses were summed so
that higher scores meant more positive expectations. Values for missing responses were
prorated from the remaining items, but the scale was set to missing if there were more than 3
unanswered questions. Of a possible range of 0 to 90, the mean (SD) score was 63 (11), with
a distribution that was approximately normal. There was a single factor in the present data,
and satisfactory internal consistency was documented by a Cronbach α of 0.88. The ECS
has been shown to predict subjective stress during follow-up of the present sample.7

Disease Severity and Health History—Coronary disease severity was controlled in the
analyses by including the number of coronary arteries with at least 75% stenosis (1–3), left
ventricular ejection fraction, and a 6-level variable indicating the presence and severity of
congestive heart failure. These measures were obtained during the baseline angiographic
examination.

The Duke Database electronic record was the source of information about comorbidities and
relevant health history.8 Binary control variables were included indicating the presence or
absence of each of the following conditions: diabetes mellitus, hyperlipidemia, history of
cerebrovascular disease, history of peripheral vascular disease, and history of other major
illnesses. The variable corresponding to “other major illnesses” was coded as positive if any
of the following disorders was recorded: leukemia, lymphoma, renal disease, tumor, chronic
obstructive pulmonary disease. In addition, information was obtained from the patient
during the interview regarding their smoking history, yielding a binary variable that was
coded as positive if they were currently smoking.

Functional Status—The Duke Activity Status Index (DASI)9 inquires about the patient’s
ability to perform 12 activities ranging in physical demands from self-care and walking
around the house to strenuous work such as lifting heavy furniture. Each activity was
weighted by the average amount of metabolic output implied in its performance, and the
final score was a sum of the weights of the performed activities. The DASI has been
validated against the criterion of peak oxygen uptake during a stress test. DASI scores,
which range from 0 (worst) to 58.2 (best), and can be converted into metabolic equivalent of
task (MET) units by dividing them by 3.5.10 The mean (SD) in the present sample was 18.8
(16.3).
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Social Support—The Interpersonal Support Evaluation List (ISEL)11 is a 40-item
inventory designed to measure the perceived availability of 4 components of social support:
instrumental support, emotional support, feelings of belonging, and self-esteem. A 16-item
version, with 4 items per subscale, was used in this study. It has a range of 4 to 48 with a
mean (SD) score of 38.6 (7.3). This brief scale accounted for 91% of the full scale’s
variance in the derivation sample12 and was shown to predict both total mortality and
cardiac mortality in the present sample.13

Depressive Symptoms—The Center for Epidemiologic Studies Depression Scale (CES-
D)14 is a 20-item measure of the frequency of various depressive symptoms during the
previous week that has high internal consistency and reliability. Items pertain to depressive
affect, somatic complaints, feelings of well-being, and social relations. It was designed for
population samples but is also widely used in clinical studies and has been validated in
patients with coronary artery disease.15 Scores can range from 0 to 60, with 16 or greater
considered to be indicative of potentially significant depression.14 The mean (SD) score was
14.9 (11.1) in the present sample with 41% of patients scoring 16 or higher.

Demographic Measures—In addition to age and sex, demographic variables were
covaried to control for potential economic and social confounding. These included education
(number of years completed), ethnicity (white vs other), and marital status (married vs not
married). Reported family income was also obtained but used only in a supplementary
survival model because an additional 174 patients had missing values for that variable.

Outcomes—Mortality follow-up was conducted by the Duke Clinical Research Institute.
Follow-up of the patients was conducted at 6 months and 12 months after catheterization
and annually thereafter. December 2008 was considered the end of follow-up for these
analyses. As of that date, 1637 of the 2818 patients had died, with 885 of the deaths
classified by an independent events committee as being due to cardiac causes. Procedures
for the documentation of cause of death used information provided by the patient’s
physician and have been described elsewhere.16

Telephone interviews were conducted with patients 1-year after their hospitalization. DASI
scores were obtained for 2392 patients who also had DASI scores at baseline and data on
other variables in the primary model, representing 85% of those in the mortality analyses.

STATISTICAL ANALYSIS
Mortality—Analyses of the primary outcomes, all-cause and cardiac mortality, used Cox
proportional hazard survival analysis techniques using SAS statistical software (version
9.1.3; SAS Inc, Cary, North Carolina). For each outcome, model 1 examined the effect of
ECS scores controlling for age, sex, coronary artery disease severity indicators, medical
treatments, smoking, and histories of the following comorbidities: cerebrovascular disease,
peripheral vascular disease, hyperlipidemia, diabetes mellitus, and other major illnesses.
Treatment was controlled with binary time-dependent variables for CABG and PTCA that
were initially set to 0 and changed to 1 on the date of follow-up when they occurred. Model
2 added the DASI plus potential psychosocial and potential demographic confounders: race,
education, marital status, depression, and social support. There were 2638 patients in model
2 owing to missing values for the additional covariates. A supplemental analysis was
conducted that substituted household income for education in model 2. It was based on 2464
patients owing to additional missing values on the income measure. The survival time
indicator was the difference between the date of enrollment and the date of death or the end
of follow-up. Those who were lost or withdrew from follow-up were censored at the date of
last contact. Follow-up times for surviving patients averaged 14.6 years and ranged up to 17
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years. The assumption of proportional hazards was tested with an interaction between ECS
and survival time in a time-dependent version of model 1.17 The test result was not
significant (P>.05), indicating satisfactory fulfillment of the assumption.

Functional Status—Analyses of the functional status outcome applied general linear
models to the prediction of DASI scores at the 1-year follow-up. Statistical assumptions of
normality and homoscedasticity were tested by examining the equality of residual variances
across the distribution of the expectations and found to be acceptable. Model 1 examined the
association of ECS scores with follow-up DASI while controlling for baseline DASI scores,
sex, age, disease severity indicators, treatment (CABG, PTCA) during the year, smoking,
and comorbidities. Model 2 added potential psychosocial and demographic confounders.
There were 2392 patients who could be included in model 1 and 2278 in model 2.

RESULTS
Patient characteristics, unadjusted death rates, and their relationships to recovery
expectations are presented in Table 1. Most relationships are in the expected directions, with
high positive expectations associated with less serious disease and a more positive
psychosocial profile. Associations with most of the clinical indicators and risk factors are
statistically significant, but they were modest in size and somewhat smaller than most of the
associations with the psychosocial covariates. There were also trends for those with low
expectations to be less likely to subsequently undergo CABG and PTCA. The magnitudes of
these associations were independent of sex.

MORTALITY
Table 2 presents the results of the mortality models for both the total mortality and the
cardiac mortality outcomes. Metrics for the HRs are based on 1 interquartile range for
continuous predictors with binary comparisons for dichotomous predictors.

ECS scores indicating positive expectations were associated with reduced mortality risk for
both outcomes despite extensive controls for clinical disease indicators (model 1) plus
potentially confounding psychosocial variables (model 2). Results were essentially the same
(hazard ratio [HR], 0.84; 95% confidence interval [CI],0.77–0.91 for ECS) when income
was substituted for education as the covariate in the total mortality model 2. The relationship
between recovery expectations quartiles and total mortality risk is further illustrated in the
survival curves displayed in the Figure, which are adjusted within quartiles for the
covariates in model 1. Unadjusted data show that the mortality rate of those in the highest
quartile of expectations was 28.8 deaths per 100 patients during the 10 years after baseline
compared with 56.9 deaths per 100 for those in the lowest quartile. The predicted rates after
complete adjustments across quartiles for the covariates in model 1 yield predictions of 31.8
vs 46.2 deaths per 100, thus illustrating a substantial magnitude of this effect even after
taking multiple covariates into account.

FUNCTIONAL STATUS AT 1 YEAR
The mean (SD) change in functional status in the overall cohort was 2.9 points (15.7) with
53.8% showing an improvement after their hospitalization and 35.2% showing a decline.
The multiple regression models showed that ECS scores were predictors (P <.001) of DASI
scores at follow-up after controlling for baseline scores as well as all of the clinical and
psychosocial covariates. The difference in DASI scores associated with an interquartile
range difference in model 1 was 4.70, equivalent to 1.34 METS. This is above the levels
considered to be clinically significant.18
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COMMENT
This study of a large cohort of patients with coronary artery disease showed that a measure
of patient expectations regarding the prospects for resumption of normal life was a risk
factor for mortality over an extended follow-up period and a predictor of functional status
recovery 1 year after hospitalization. These effects were statistically significant (P<.001)
while controlling for age, sex, clinical measures of coronary disease severity, comorbidity,
demographic characteristics, and indicators of psychosocial well-being.

A number of studies have examined the effects of the knowledge and attitudes of patients
with cardiac disease about their disease as determinants of health behaviors and functional
outcomes.19 Expectations and related beliefs have been shown to be good predictors of
outcomes such as functional status and return to work,1,2 although data on the prediction of
attendance at cardiac rehabilitation have been more mixed.20 The effect of ECS scores on
the prediction of functional status at 1 year after hospitalization is congruent with these
previous findings, and the continued presence of the relationship despite a wide array of
covariates extends this evidence. However, the most novel findings in the present study are
the associations between expectations and subsequent survival. There are several relevant
lines of research that suggest mechanisms to potentially account for them.

Recovery expectations are linked to levels of negative affect, which has a high prevalence in
patients with cardiac disease21 and has been shown to predict early mortality.4 In the present
study, 41% of the patients had CESD scores of 16 or higher, a level that is indicative of
substantial depression.14 There was an association between expectations and depressive
symptoms (Table 1). However, statistical adjustments for depressive symptoms and other
psychosocial characteristics had minimal impact on the magnitude of the expectations effect.

Another related characteristic that has been found to predict clinical events is dispositional
optimism. This is conceptualized as a global personality characteristic reflecting a person’s
general outlook on life.5 Measures of optimism have been shown to predict recurrent
coronary events in patients undergoing surgery22 and cardiovascular deaths in a population
sample.23 No direct measures of this concept were available in the present study to compare
with the ECS measure, but there are reasons to believe that the recovery expectation concept
has advantages in the context of the treatment of patients with existing coronary disease.
Measures of more specific expectations for future activities, such as return to work, have
been found to be better predictors of those outcomes than more general measures.24 It is
likely that explicit characteristics, such as recovery expectations, will be more amenable to
change with interventions.

An additional construct related to expectations that has been the subject of past research is
self-rated health, which has been shown to predict health outcomes in both population
samples25 and patients with cardiac disease.26 An earlier analysis showed that it was a
predictor of mortality in a subsample of the MOSS study.27 Evaluation of current health is
one aspect of recovery expectations measured by the ECS in the current study, but recovery
expectations constitute a broader construct with emphasis on future, rather than current,
health. It was possible to test the contributions of self-rated heath and the ECS in the present
study because a 5-level rating of current heath (“In general, would you say that your health
is: excellent, very good, good, fair, or poor?”) was available for 2670 of the patients.
Analyses (data not shown) revealed that ECS scores remained as a statistically significant
(P<.01) predictor of survival even after controls for self-rated health were instituted. The
ECS HR for total mortality was 0.86 (95% CI, 0.80–0.93) controlling for age, sex, disease
severity, comorbidities, smoking, and self-rated health. For cardiac mortality the HR was
0.85 (95% CI, 0.76–0.94).
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There are at least 2 plausible mechanisms that might help explain the observed effects of
expectations. One involves the effectiveness of strategies that patients use to cope with the
recovery process, the mechanism that is often used to explain the association between
optimistic predispositions and good health.28 Optimists have been found to be more likely to
address the demands of a problem rather than withdrawing or focusing on its emotional
consequences.5,28 This coping predisposition may generalize to those patients with high
recovery expectations, making their coping more effective in reducing risk factor levels and
improving levels of life satisfaction.

A second hypothesis is based on the likelihood that those with pessimistic expectations will
experience more tension and negative emotions during the recovery period, resulting in
heightened stress reactions, autonomic dysregulation and other physiological responses that
increase the risk of cardiac events.29 This tendency has been observed in the sample of the
present study.7

There are a number of limitations to this study that should be kept in mind when interpreting
its findings. Foremost is the possibility that both expectations and survival are associated
with some unmeasured confounders, such as unmeasured risk factors or differential
treatment by physicians and staff, that may affect expectations. In addition, a recent study of
patients with heart failure reported no association between patients’ estimates of their
longevity and actual survival. The apparent discrepancy with the findings of the current
study could be due to a number of factors. The predictor in the previous study was 1 item on
expected life span in contrast to the more comprehensive content of the ECS measure. There
are also some differences in patient selection criteria and a substantial difference in sample
sizes. However, results of the previous study30 suggest that there are limits on the
phenomena we observed, constituting an important issue for future work.

Selection bias is another potential limitation of these data. Patients were not included in the
study if they did not qualify, did not agree to participate, or had missing data on critical
variables. Those patients undoubtedly differed from those who were included, and it is not
certain that the findings will generalize to them. This is especially true for the follow-up
functional status outcome, which was not obtained on the most severely ill patients who had
an early death. Of course, this bias could also create an underestimate of the expectations
effect through restriction of range in the predictors.

Recovery expectations are parts of a wider array of health beliefs that affect a person’s
decisions about risk factors and health care.31 A promising aspect of research on this topic
suggests that these beliefs are subject to modification through brief clinical interventions.
Initial clinical trials involving individualized counseling sessions designed to improve the
patient’s pattern of illness beliefs have been conducted with patients with cardiac disease
during their hospitalization and were successful in improving rates of return to work, with
some evidence of positive effects on anginal pain and exercise habits.31,32 The present study
suggests that additional trials should be undertaken to see if these benefits extend to
mortality rates and other clinical outcomes. If so, it could be an efficient and valuable
addition to cardiac care.

In conclusion, patients with coronary artery disease who had more favorable expectations
about their likelihood of recovery and return to a normal lifestyle had better long-term
survival as well as better functional status after their hospitalization. The effects were
independent of numerous potential clinical, demographic, and psychosocial confounders.
These findings argue for expanded efforts to understand the influence of recovery
expectations and the potential benefits of attempts to modify them. The potential feasibility
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of altering specific aspects of patient beliefs provides a promising avenue for intervention if
the importance of expectations is confirmed.
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Figure.
Cox model curves of survival probability by quartiles of Expectations for Coping Scale
scores adjusted within quartile for age, sex, treatment, disease severity, comorbidity, and
smoking status. “4” Indicates high expectation scores, and “1” indicates low expectation
scores.
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Table 2

Adjusted Hazard Ratios (HRs) (95% Confidence Intervals) From Survival Modelsa

Variable

Total Mortality Cardiac Mortality

Model 1 Model 2 Model 1 Model 2

Age 2.25 (2.05–2.46) 2.10 (1.91–2.31) 2.04 (1.81–2.30) 1.89 (1.67–2.15)

Sex (1=male) 0.87 (0.78–0.97) 1.04 (0.91–1.18) 0.88 (0.76–1.01) 1.01 (0.85–1.20)

LVEF 0.64 (0.59–0.69) 0.64 (0.60–0.69) 0.51 (0.46–0.56) 0.51 (0.46–0.57)

No. of arteries with ≥75% stenosis 1.49 (1.31–1.71) 1.49 (1.30–1.71) 1.88 (1.56–2.27) 1.84 (1.52–2.24)

Congestive heart failure 1.09 (1.05–1.12) 1.08 (1.04–1.11) 1.10 (1.05–1.15) 1.09 (1.04–1.14)

Cerebrovascular disease 1.27 (1.11–1.45) 1.24 (1.08–1.43) 1.35 (1.13–1.60) 1.31 (1.08–1.57)

Peripheral vascular disease 1.32 (1.16–1.49) 1.26 (1.11–1.43) 1.27 (1.08–1.50) 1.24 (1.04–1.47)

Diabetes mellitus 1.52 (1.36–1.68) 1.52 (1.36–1.69) 1.70 (1.48–1.96) 1.72 (1.49–2.00)

Hyperlipidemia 0.84 (0.76–0.93) 0.87 (0.78–0.96) 0.88 (0.77–1.01) 0.90 (0.78–1.04)

Other diseases 1.65 (1.44–1.88) 1.57 (1.37–1.80) 1.23 (1.01–1.49) 1.16 (0.95–1.43)

Current smoking 1.24 (1.08–1.41) 1.25 (1.09–1.43) 1.11 (0.92–1.33) 1.11 (0.91–1.34)

Race (1=white) NA 0.90 (0.79–1.03) NA 1.00 (0.83–1.20)

Education, y NA 0.93 (0.88–0.98) NA 0.94 (0.87–1.01)

Marital status (1=married) NA 0.78 (0.69–0.89) NA 0.78 (0.66–0.92)

Functional status: DASI NA 0.77 (0.70–0.85) NA 0.80 (0.70–0.92)

Depressive symptoms: CESD NA 0.97 (0.89–1.06) NA 0.91 (0.81–1.02)

Social support: ISEL NA 1.04 (0.96–1.12) NA 1.02 (0.91–1.13)

Expectations: ECS 0.76 (0.70–0.82) 0.83 (0.76–0.91) 0.76 (0.69–0.83) 0.79 (0.70–0.89)

Abbreviations: CESD, Center for Epidemiologic Studies Depression Scale; CI, confidence interval; DASI, Duke Activity Status Index; ECS,
Expectations for Coping Scale; ISEL, Interpersonal Support Evaluation List; LVEF, left ventricular ejection fraction; NA, not applicable.

a
For continuous variables the HRs reflect the effect size associated with a difference equal to the interquartile range. All estimates were controlled

for the occurrence of coronary artery bypass surgery and percutaneous transluminal coronary angioplasty, which are not presented in the table
because they were time-dependent covariates.
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