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Physical and Psychological Attributes of Fatigue in Female Heart
Transplant Recipients
Catherine Joyce Reyes, RN, BSN,a Lorraine S. Evangelista, RN, PhD,b Lynn Doering, RN, DNSc,b

Kathleen Dracup, RN, DNSc,c David A. Cesario, MD,b and Jon Kobashigawa, MDb

Background: The attributes of fatigue after orthotopic heart transplantation (OHT) are poorly understood. We
conducted this study to assess the prevalence, severity and correlates of fatigue among female OHT
survivors.

Methods: Fifty women (age 54.7 � 13.0 years) from a single heart transplant center, who underwent OHT 5.1
� 4.4 (mean � SD) years earlier, completed a battery of questionnaires including the Profile of
Mood States–fatigue sub-scale to assess levels of fatigue, the Beck Depression Inventory to measure
depression, and the Short Form-36 to measure functional status and mental health. Demographic
and clinical data were obtained from self-reports and medical chart reviews.

Results: Women reported mean scores of 15.7 � 6.8 (range 3 to 27), 13.2 � 8.2 (range 0 to 38), 37.2 � 10.8
(range 22 to 62) and 41.5 � 11.2 (range 17 to 60) for fatigue, depression, functional status and
mental health, respectively. Univariate analyses revealed that sociodemographic and clinical
variables (e.g., age, employment status, anemia, renal insufficiency) were significantly related to
fatigue (p � 0.001). Likewise, depression, functional status and mental health were also significantly
related to fatigue (p � 0.001). In a multivariate model, age (adjusted R2 � 0.23, p � 0.001), anemia
(adjusted R2 � 0.39, p � 0.001), functional status (adjusted R2 � 0.60, p � 0.001) and depression
(adjusted R2 � 0.69, p � 0.001) were significant predictors of fatigue. The model explained 69% of
the variance in fatigue (p � 0.001).

Conclusions: Fatigue is common in women after OHT and is associated with both physiologic and psychologic
factors. Clinicians should evaluate all female recipients for symptoms of fatigue, especially those
with anemia, renal insufficiency, poor functional status and depression. Other potential mediators
of fatigue, such as the denervated donor heart and type of immunosuppressive regimen, may also
play a role and require further study. J Heart Lung Transplant 2004;23:614–9.

Over the last 2 decades, orthotopic heart transplanta-
tion (OHT) has become a widely used treatment for
end-stage heart failure that has influenced survival
rates1 and quality of life2,3 of patients with advanced
heart disease. Likewise, studies on the effect of OHT on
functional and psychologic outcomes show that, over-
all, OHT recipients report dramatic improvements in
functional outcomes but continue to report psycho-

logic distress several years after OHT surgery.4,5 More
recently, investigators6,7 have judiciously examined fac-
tors associated with psychologic distress and disorders
among OHT survivors that have led to a better under-
standing of OHT survivorship. However, few investiga-
tors have examined factors associated with fatigue
among OHT recipients after surgery.

Fatigue has been implicated in decreased self-care
ability in older women with heart failure.8 Likewise,
OHT recipients have reported low satisfaction with
their level of energy to conduct daily activities at 1 year
after surgery.9 However, the role of fatigue is poorly
understood in OHT patients. Among liver transplant
recipients, fatigue has been viewed as a multidimen-
sional construct that contains both physical and psycho-
logic aspects,10 but little is known about fatigue among
female OHT recipients. Likewise, no empirical studies
have been conducted that examine interventions to
prevent and treat fatigue among women after OHT.

The purpose of the current investigation was to
describe the prevalence, severity and correlates of
fatigue in female OHT survivors. The overall goal of the
study was to determine whether fatigue experienced by
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female OHT survivors is primarily physical or psycho-
logic. Knowledge of the nature of fatigue experienced
by this vulnerable population could provide informa-
tion on the type of intervention needed to cope with
long-term recovery after surgery and the challenges
associated with OHT survivorship.

METHODS
Study Design and Subjects

The study design was cross-sectional. The convenience
sample included 50 female OHT survivors (�1 year
after surgery) followed up at a single outpatient trans-
plant clinic. Patients were included in the study if they
were �18 years old; alert and oriented; and able to
read, write and understand English. Patients were ex-
cluded if they had major or acute physical or psycho-
logic traumas, including major stressors or major inju-
ries, within the previous 6 months before data
collection (i.e., additional surgery requiring general
anesthesia, acute renal failure).

Procedures

Institutional review board approval for protection of
human subjects was received before contact with pa-
tients. Patients who expressed an interest in participat-
ing in the study signed an informed consent during
their routine clinic visit and were given a battery of
self-administered study instruments to complete. Ques-
tionnaire completion took 10 to 15 minutes. Sociode-
mographic data (e.g., gender, age, race, income, educa-
tion, marital status and employment status) and health
history specific to their heart disease and current
clinical status (e.g., etiology of heart failure, time since
OHT, left ventricular ejection fraction and laboratory
tests) were obtained from patient self-reports and veri-
fied by medical records. The presence of anemia was
confirmed when hemoglobin levels were �11 g/dl;
renal insufficiency was identified as creatinine �1.2
mg/dl.

Instruments

Profile of Mood States–Fatigue (POMS-F). The
POMS-F is a 7-item sub-scale obtained from the 65-item
Profile of Mood States instrument developed to assess
transient distinct mood states specific to fatigue-inertia.
Participants were asked to rate their feelings related to
being “worn out,” “listless,” “fatigued,” “exhausted,”
“sluggish,” “weary” and “bushed” on a 0 (not at all) to 4
(extremely) scale. Summative scores range from 0 to 35,
with a higher score denoting greater fatigue. The mean
POMS-F raw scores for 5 diagnostic groups were found
to be as follows: 12.3 (psychoneurosis); 11.6 (person-
ality disorder); 10.5 (psychosis); 8.1 (psychophysio-
logic); and 8.4 (no disorder).11 Reliability of the POMS-F
was 0.91 (mean 6.80) in a sample of 428 cancer

patients.12 Cronbach’s alpha of the scale for the current
study was 0.88.

Beck Depression Inventory (BDI). Depression was
measured using the BDI, which has been used widely in
chronically ill populations and is well validated.13 The
BDI was chosen because its wide acceptance and
frequent use in medically ill populations allows com-
parison across studies. It is a self-report inventory
designed to measure severity of depressive mood or
symptoms. The 21-item tool consists of a Likert-type
scale from 0 (absence of symptom) to 3 (severe or
persistent presence of the symptom). Eight of the BDI
items pertain to somatic symptoms of depression (e.g.,
loss of appetite and sleep disturbance) and 13 of the
items reflect cognitive-affective symptoms of depres-
sion (e.g., hopelessness and social withdrawal). Scores
on the BDI range from 0 to 63. Patients with BDI scores
of 0 to 9 are considered as having no symptoms of
depression, scores 10 to 16 mild, scores 17 to 29
moderate, and scores 30 to 63 as having severe symp-
toms of depression.14 Meta-analyses of internal consis-
tency for the BDI have yielded alpha coefficients of 0.86
for psychiatric patients and 0.81 for non-psychiatric
patients.20 Cronbach’s alpha of the scale for the current
study was 0.82.

Short Form Health Survey (SF-36). Functional status
and mental health for the current study were measured
using the multidimensional SF-36, a generic measure of
quality of life.15 This 36-item self-report evaluates 8
health concepts (physical functioning, bodily pain, role
limitations due to physical health, role limitations due
to emotional problems, emotional well-being, social
functioning, vitality/fatigue and general health percep-
tions). The time frame for all items is within the last 4
weeks. Higher scores indicate better quality of life.
Items in each of the scales are added and averaged to
create normed scale scores for physical function (func-
tional status) and mental health.16 The validity and
reliability of each of the scales of the SF-36 in various
patient populations has been confirmed in the United
States.17 Estimates of scale score reliability (internal
consistency, test-retest, and alternate form) were re-
ported in 14 studies. The median coefficients were
�0.76.18 Cronbach’s alphas of the physical and mental
component scales in the current study were 0.83 and
0.84, respectively.

Data Analysis

Data were analyzed using SPSS for Windows (version
10.0, SPSS, Inc., Chicago, IL).18 Descriptive statistics
were used to characterize the study population. Pear-
son product-moment correlation coefficients were used
for variables that were normally distributed and on an
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interval scale. Variables that were not normally distrib-
uted because of outliers were analyzed using Spear-
man’s rank sum correlation coefficient. Fatigue scores
in depressed and non-depressed patients were com-
pared by t-test. Univariate linear regression was used to
identify the variables significantly related to fatigue.
Multivariate stepwise regression analyses were then
used to identify which combination of variables pro-
vided the most predictive power for overall fatigue.
Variables significant at an � � 0.10 in the univariate
analysis were included in the regression model. To
reflect the context variables, the age and employment
status of the patients were the first variables added to
the model. Next, to depict the impact of psychologic
adjustment on fatigue of patients in the sample, depres-
sion, functional status and mental health were added as
a second set. Clinical variables (presence of anemia and
renal insufficiency) were added last. Criteria for entry
and removal of variables were based on the likelihood
ratio test with enter and remove limits set at p � 0.05
and p � 0.100.

RESULTS

Mean age of the sample was 54.68 � 12.98 years (range
18 to 78). Seventy percent of the women were white,
12% were African American, and the remaining 18%
were of other races, including Hispanic and Asian.
Approximately half (52%) of the women were married
and a majority had a low socioeconomic status as
reflected by high unemployment (80%) and low educa-
tional attainment (48% completed high school or less)
and income (46% reported �$15,000 annual gross
income). On average, the women in our sample had
their OHT surgery 5.2 � 4.4 years before enrollment.
Etiology of heart failure was ischemic (35.3%), dilated
(56.0%) or other causes (9.7%), including idiopathic,
valvular, congenital and post-partum.

Mean scores for fatigue, depression, functional status
and mental health are displayed in Table 1. Ninety-eight
percent of the women in our sample reported some
degree of fatigue (only 1 woman reported having no
symptoms of fatigue). Likewise, we found that a major-
ity of patients experienced moderately high levels of
fatigue compared with mean average fatigue scores for

patients with no disorders, which was 8.4.11 Depres-
sion was detected in �60% of women in the sample by
the BDI questionnaire; 18 (33.3%) had mild depressive
symptoms, and 15 (27.8%) had moderate–severe de-
pressive symptoms. Because a large percentage of
women in the sample were depressed, we performed a
sub-group analysis to compare non-depressed women
(n � 17) and depressed women (n � 33) and found
significant differences (p � 0.000) in mean fatigue
scores between the 2 groups (10.9 � 0.61 and 18.2 �
5.7, respectively). Because the BDI contains somatic
items that might contribute to fatigue, we also used the
cognitive–affective sub-scale of the BDI to evaluate
fatigue symptoms. Because no cut-points for depression
have been established for BDI cognitive-affective items
alone, we used median splits to compare fatigue scores.
Fatigue did not differ in women with higher and lower
cognitive-affective symptoms of depression. The physi-
cal component score and mental component score
were moderately low compared with national norms
for women in the general U.S. population and compa-
rable to national norms for women with congestive
heart failure and myocardial infarction (Figure 1).14

Univariate analysis revealed that the only sociodemo-
graphic characteristics that correlated with fatigue
were age (r � 0.494, p � 0.001) and employment status
(r � �0.332, p � 0.05); older women and those who
were unemployed had higher levels of fatigue than their
younger and employed counterparts. To further define
the role of age in predicting fatigue, we compared
patients under and over the age of 65 years. Patients
�65 years (n � 41) reported a mean fatigue level of
14.5 � 6.7, whereas patients �65 years (n � 9)
reported a mean fatigue level of 21.4 � 3.3 (p � 0.004).
Clinical variables associated with higher levels of fa-
tigue were presence of anemia (r � �0.391, p � 0.001)
and renal insufficiency (r � 0.489, p � 0.001). Cardiac
factors, including etiology of advanced heart failure,
time since OHT and left ventricular ejection fraction,
were not related to fatigue levels. We observed a strong
correlation between fatigue, depression, functional sta-
tus and mental health scores (Table 2).

The predictors of fatigue in the current study were
age, anemia, functional status and depression (Table 3).
These 4 predictors accounted for 69% of the variance in
fatigue scores of women in the sample. There was
evidence of a linear fit for each variable in the final
model. Post hoc analysis was done to test for multicol-
linearity among the variables and demonstrated that
each of the predictors had unique effects on fatigue.

DISCUSSION

The present study was conducted to describe the
prevalence and severity of fatigue among female OHT
survivors and identify correlates of fatigue in this spe-

Table 1. Total Fatigue, Depression, Functional Status and Mental
Health Scores (N � 50)

Characteristic Mean SD Range

Fatigue (POMS-F) 15.74 6.76 3–27
Depression (BDI) 13.16 8.23 0–38
Functional status

(SF-36, PCS)
37.20 10.78 22–62

Mental health
(SF-36, MCS)

41.49 11.20 17–60
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cific population. Our results showed that female OHT
survivors experienced moderately high levels of fatigue
and depression and moderately low levels of functional
status and mental health. We also found that women in
the sample continued to experience both functional
and psychologic symptoms after OHT that presumably
contributed to increased levels of fatigue.

Older age contributed to feelings of fatigue among
women in our sample. This implies that fatigue may
increase due to normal aging or that older women may
be more inclined to report fatigue than younger
women. The former explanation appears more likely.
Data on older women with heart failure showed that
fatigue was a reflection of physiologic states associated
with age.8 Likewise, physical and emotional function in
liver transplant patients decreased significantly with
age.19

We also found an association between employment
status and fatigue; unemployed women experienced
more fatigue than women who continued to work. A

sense of control associated with working may provide a
plausible explanation for this finding. It may also be that
women who are employed remain more physically
active because of their occupation than women who
are retired. Finally, it may be that these patients were
able to work because they were less fatigued. Work
status after liver transplant was also associated with
post-operative functional status and fatigue.19 All of
these proposed explanations require further testing in
future research.

Physiologic factors associated with immunosuppres-
sive therapy may explain the impaired functional status
and associated fatigue that we observed in our sample.
Fatigue may not be an independent side effect of
immunosuppressive medications, but may occur sec-
ondary to other documented side effects, such as
osteoporosis and muscle weakness.19 Likewise, im-
paired functional status may follow from such side
effects as weight gain and fluid retention.20

Our data support that anemia is an independent
predictor of fatigue. Intuitively, it would make sense
that anemia and fatigue are related. However, we do not
have evidence from other chronically ill populations to
support the association between anemia and fatigue.
On the contrary, McCann and Boore reported a lack of
association between anemia and fatigue in patients with
chronic renal failure.21 Although data support that
hemoglobin levels of �11 g/dl are associated with
increased morbidity and mortality among renal failure
patients,22 additional studies are needed to examine
whether there is a dose response between anemia and
fatigue.

Data related to the high incidence of depressive
symptoms in our sample are similar to several earlier
studies that confirmed the presence of psychologic

Figure 1. Physical component and mental component scores of women in the sample compared with female norms in the population.14

Table 2. Correlational Matrix for the Key Variables (N � 50)

Variable 1 2 3 4

1. Fatigue 1.000
2. Depression 0.506* 1.000
3. Functional status �0.663* �0.217 1.000
4. Mental health �0.545* 0.731* 0.462* 1.000

*P � 0.001.

Table 3. Predictors of Fatigue (N � 50)

Variable Adjusted R 2 F p-value

Age 0.229 15.53 0.000
Anemia 0.385 16.35 0.000
Functional status 0.603 25.80 0.000
Depression 0.688 28.06 0.000
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distress after OHT that persists several years beyond
OHT surgery.6,7 In a previous report, we attributed the
increased psychologic distress experienced by women
after OHT to ongoing feelings of uncertainty, unpredict-
ability and lack of control.23 Intuitively, these feelings
contribute to emotional distress. Similarly, women with
breast cancer reported feelings of fatigue closely linked
to depression; in this instance, fatigue was strongly
associated with bodily pain and sleep disturbance.24 In
our study, fatigue was higher in women with BDI scores
that indicated moderate-to-severe depression. However,
when somatic items that might overlap with fatigue
were removed from the BDI, fatigue did not differ
between women with and without cognitive-affective
symptoms of depression. This finding suggests that
depressive symptoms in women after OHT may be
attributed more to somatic symptoms than to other
forms of depressive symptomatology. Further study is
needed to confirm this hypothesis.

Generalized deconditioning due to chronic illness
and recovery after surgery is common to almost all
patients undergoing an OHT. In addition, the unique
physiology of the transplanted heart is known to limit
exercise capacity in heart transplant recipients.25 Much
of the abnormal exercise capacity in these patients has
been attributed to the complete surgical denervation of
the transplanted heart due to surgical interruption of
post-ganglionic sympathetic fibers.26 Although partial
re-innervation of the transplanted heart occurs in some
patients late after OHT, this re-innervation does not
occur in all patients, is usually restricted to portions of
the anterior wall, and still does not allow for a normal
exercise capacity.27,28 We acknowledge that the unique
physiology of the transplanted heart may contribute to
the subjective feelings of fatigue experienced by some
of the patients in our study; however, these variables
are beyond the scope of our study and have been
investigated in previous literature.28,29

The limitations of this study are 2-fold. First, the small
sample size limits the statistical validity of our findings.
Furthermore, participant enrollment from a single heart
transplant clinic resulted in a fairly homogeneous sam-
ple that may not necessarily represent the entire pop-
ulation of female OHT survivors, particularly those �10
years post-OHT. Nevertheless, the data strongly support
the need for clinicians to evaluate the presence of
fatigue associated with OHT and the ensuing recovery
phase after surgery.

Suggestions for future research would be to include
subjects from various heart transplant clinics. This
approach will allow for enrollment of a more diverse
population that could increase the generalizability of
the findings to all OHT survivors. Likewise, a compara-
tive study that includes a sample of post-transplant men
is also needed to examine gender differences in percep-

tions of fatigue. An assessment of other factors that
could potentially influence fatigue, including pre- and
post-transplant disease severity and type of immunosup-
pressive regimen prescribed after OHT, are needed to
provide a more comprehensive understanding of fa-
tigue in OHT recipients. Finally, the role of environmen-
tal and psychosocial factors on fatigue requires further
study in this patient population.

Our study is the first to elucidate the concept of
fatigue in the OHT population. Ninety-eight percent of
women reported some degree of fatigue and the major-
ity reported moderately high levels. Our finding that
fatigue is a multidimensional construct that contains
both physical and psychologic components emphasizes
the need for early recognition and treatment of fatigue
among OHT survivors. Because fatigue is a subjective
symptom, clinicians need to investigate its dimensions,
much like pain assessment. The duration, intensity,
quality, preceding factors and distress have to be ad-
dressed to properly manage this symptom. Assessment
and treatment of fatigue may be key to the successful
rehabilitation of OHT recipients beyond the immediate
recovery phase and throughout long-term survivorship.
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