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BACKGROUND: Assessment of physical and mental health has become one of the ultimate tests of
health-related quality of life (HRQOL) for patients with advanced heart failure. Little is known, however,
about the comparative effects of surgical or medical treatment on the HRQOL of these chronically ill
patients over time.

METHODS: We examined 77 patients (74% of whom were male), aged 56.1 � 12.7 years who were
referred for heart transplant evaluation at a single heart failure center to describe the effects of time and
treatment status on changes in HRQOL scores (physical and mental health and depression) using the
Short Form-12 and the Beck Depression Inventory at 2 time points during their illness trajectory. The 2
evaluations on average were 2 years apart (mean 24.5 � 2.8 months). All patients were evaluated at
baseline, and 3 groups were identified at the time of the 2-year follow-up: transplant recipients (n � 17),
transplant candidates (n � 13), and medically stable patients considered too well to receive a transplant
(n � 47). Nonparametric statistics were used to analyze group differences in HRQOL scores. The
significance level was set at a P value less than .05.

RESULTS: Demographic and HRQOL scores were not significantly different among the 3 groups at
baseline. During follow-up, physical health and depression scores significantly improved over time in all
patients, but changes in mental health were minimal. Group comparisons showed that although all
patients continued to have low HRQOL scores at the time of follow-up evaluation, medically stable
patients had higher mental health scores and less depressive symptoms than their counterparts.

CONCLUSION: Our results support the need for ongoing HRQOL assessment with an emphasis on
timely recognition and treatment of psychologic distress throughout the heart failure illness trajectory.
Heart transplant recipients and candidates equally need special attention and follow-up because they
both seem to have emotional and psychologic repercussions. (Heart Lung® 2005;34:187–93.)
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espite recent improvements in survival re-
lated to newer therapies, advanced heart
failure (HF) remains a condition with a gen-

rally poor prognosis and an annual mortality rate
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s high as 30%.1-3 Persons with HF often experience
ecreased ability to perform activities of daily living,
educed emotional well-being, decreased cognitive
nd social function, and increased depressive symp-
oms, all of which contribute to diminished health-
elated quality of life (HRQOL).4 Quality of life or
verall satisfaction with life is defined “as a poly-
orphous collage that embraces a patient’s level of

roductivity, the ability to function in daily life, the
erformance of social roles, intellectual capabili-
ies, emotional status, and life satisfaction.”4 Be-
ause clinicians and health care researchers are
ost interested in those aspects of life that are
ore closely related to health status (e.g., physical

nd mental functioning, and depression), these
easurements are increasingly recognized as im-
ortant outcomes to consider in persons with HF.5
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Heart transplantation has been recognized as the
efinitive therapeutic approach for patients with
dvanced HF.6 However, because of the limited
umber of available donor hearts, only a minority
f patients undergo heart transplantation.7 Fortu-
ately, recent advances in medical therapy, includ-

ng use of angiotensin-converting enzyme inhibitors
nd beta-blockers, have improved clinical function
nd decreased both short- and long-term mortality
ates.8,9 As a result, many patients who achieve
emodynamic optimization remain stable and may
ot be significantly different from patients who have
ndergone transplantation.7 In contrast, some pa-
ients awaiting transplant surgery who experience
linical deterioration may demonstrate worsening
RQOL over time.10-13 According to the Wilson and
leary conceptual model,5 HRQOL is influenced by
iologic and physiologic variables, symptom status,

unctional status, general health perceptions, and
ndividual and environmental characteristics. Given
he role of biologic and physiologic variables, and
ymptom and functional status in HRQOL, it was
ypothesized that HRQOL would be different
mong these groups of patients.

Although a myriad of studies exist on the HRQOL
f heart transplant candidates and recipients, the
ajority of investigators focused on either trans-

lant candidates10-13 or recipients14-18 as separate
opulations. Furthermore, most of the recently pub-

ished studies examining transplant candidates and
ecipients used a cross-sectional design; very few
nvestigators have conducted longitudinal investi-
ations of HRQOL of patients referred for heart
ransplant evaluation.9 Therefore, little is known
bout the effects of time and treatment on the
ong-term HRQOL of these vulnerable patients.

The current study was conducted to describe the
ffects of time and treatment status on changes in
RQOL scores during 2 years in the illness trajec-

ory of patients with advanced HF who were referred
or heart transplant evaluation. The overall goal of
he study was to examine whether patients who had
eceived a heart transplant since their baseline eval-
ation differed in physical and mental health and
epressive symptoms compared with patients who
ere still awaiting heart transplantation and pa-

ients who were stabilized on medical therapy.

ETHODS
rocedures
This quasi-experimental investigation was a sub-

tudy of a larger descriptive study examining the

RQOL of patients with advanced HF. After obtain- t

88 www.heartandlung.org
ng institutional review board approval to conduct
ollow-up HRQOL evaluations, a letter was sent to
atients (n � 55) who participated in the larger
tudy between June and December 1999. Six months
ater, a second letter was sent to patients (n � 47)
ho participated in the larger study between Janu-
ry and May 2000. To be included in the study,
atients had to have baseline HRQOL evaluations
t the time of their initial heart transplant referral
hat were completed in the preceding 2 years (mean
4.5 � 2.8 months). A total of 77 patients responded
o the mail surveys, giving an overall response rate
f 75%.

Sociodemographic data (e.g., gender, age, race,
ducation, marital status, and employment status)
nd health history (e.g., cause of HF and New York
eart Association class) were obtained from patient

elf-report at the time of baseline evaluation. Data
ertaining to treatment status were obtained from
atient medical records at the time of the 2-year

ollow-up evaluation.

uality of life assessment
Because the purpose of the current study was to

valuate HRQOL, we included a comprehensive
easure of HRQOL, the Short Form-12 health sur-

ey, which was completed by all participants at the
aseline evaluation and 2 years thereafter. The
F-12 measured two distinct components of
RQOL, the physical and mental health domains,

imilar to that obtained from the 36-item Short-
orm (SF-36) health survey.19 The SF-12 was used by
ur colleagues in an earlier study to reflect the
hysical and mental health of patients with HF.20

he physical health score includes items on physi-
al function, role limitations caused by physical
ealth problems, body pain, and general health. The
ental health score reflects vitality, social function-

ng, role limitations caused by emotional problems,
nd mental health.19 Martensson and colleagues20

eported average physical and mental health scores
f 34.8 � 6.8 and 47.3 � 71, respectively, in their
ample. In the U.S. general population, the SF-12
tems explained more than 90% of the variance in
he SF-36 physical and mental health summary
easures.21 For the current study, Cronbach’s alpha
as .88 for the physical health score and .84 for the
ental health score.
To comprehensively examine the psychologic do-

ain of HRQOL that was not captured in the SF-12,
e included a specific measure for depression, the
eck Depression Inventory (BDI), a well-validated
ool used in chronically ill populations.22 The BDI is

MAY/JUNE 2005 HEART & LUNG
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self-report inventory designed to measure severity
f depressive symptoms. The 21-item tool consists
f a Likert-type format from 0 (absence of symptom)
o 3 (severe or persistent presence of the symptom).
ight of the BDI items pertain to somatic symptoms
f depression (e.g., loss of appetite and sleep dis-
urbance), and 13 of the items reflect cognitive-
ffective symptoms of depression (e.g., hopeless-
ess and social withdrawal). Scores on the BDI
ange from 0 to 63: scores 0 to 9 indicate no symp-
oms of depression, scores 10 to 16 indicate mild
epression, scores 17 to 29 indicate moderate de-
ression, and scores 30 to 63 indicate severe de-
ression.23 In the current study, Cronbach’s alpha

or the BDI was .81.

tatistical analysis
The sample was described using nonparametric

nalysis given the disparate size of the three patient
roups and the nature of the data. Data are pre-
ented as medians (25th and 75th percentiles) or
requencies and percentages. We first examined
hanges across time in HRQOL scores in the entire
ample by using Wilcoxon signed-rank tests. In the
ntire sample, to determine whether there were
elationships in HRQOL scores based on demo-
raphic factors (i.e., age and gender), Spearman rho
orrelations or the Mann-Whitney U test was used

Table I
Baseline demographic characteristics

Characteristic

Transplant
recipients
(n � 17)

Age, years
Median (25th, 75th percentile) 63 (47, 67)
Gender, N (%)

Male 11 (64.7%)
Female 6 (35.3%)

Race, N (%)
White 13 (81.3%)
Black 0 (0%)
Other 2 (12.5%)

Marital status, married N (%) 11 (68.8%)
Education, N (%)

�High school 4 (26.7%)
Vocational or junior college 5 (33.3%)
�College 6 (40.0%)

Employment status, Yes N (%) 2 (12.5%)
epending on the level of measurement of the de- e

EART & LUNG VOL. 34, NO. 3
ographic factor. In patients who underwent trans-
lantation, the relationships between time since
urgery and HRQOL scores were examined with
pearman rho correlation coefficients. Finally, dif-

erences among the three groups at the two evalu-
tion points were compared using Kruskall-Wallis
tatistics. Results were considered significant at a P
alue less than .05. All statistical calculations were
erformed with SPSS for Windows (version 10.0,
PSS Inc., Chicago, IL).24

ESULTS
atient characteristics
Seventy-seven patients (57 men and 20 women),

ged 56.1 � 12.7 years (range 20-80 years) and seen
t a single HF center, were included in the study.
aseline demographic characteristics were similar
mong participants in the sample (Table I). All pa-
ients were in New York Heart Association class III
64%) or IV (36%) and had an average ejection frac-
ion of 26.8 � 6.4 at baseline. Furthermore, 27 pa-
ients (35%) presented with ischemic cardiomy-
pathy, 30 patients (39%) presented with dilated
ardiomyopathy, and 20 patients (26%) presented
ith idiopathic cardiomyopathy. At the 2-year fol-

ow-up, 17 patients (22%) had received their heart
ransplant within the 2 years preceding the baseline

ansplant
ndidates
n � 13)

Medically stable
(n � 47) P value

(51, 66) 53 (48, 65) .243
.213

(92.3%) 34 (72.3%)
(7.7%) 13 (27.7%)

.536
(61.5%) 35 (77.8%)
(15.4%) 2 (4.4%)
(23.1%) 8 (17.7%)
(84.6%) 29 (64.4%) .678

.440
(13.3%) 5 (41.7%)
(35.5%) 3 (25.0%)
(33.3%) 4 (33.3%)
(15.4%) 15 (33.3%) .089
Tr
ca

(

58

12
1

8
2
3

11

6
16
23

2

valuation (mean years since transplant, 1.7 � .7),
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3 patients (17%) were still awaiting heart trans-
lantation, and 47 patients (61%) were stabilized on
heir current medical therapy.

elationships in entire sample
In the entire sample, older age was associated

ith increased depression (� � .286, P � .009).
omen had lower (worse) physical (P � .001) and
ental health scores (P � .035) and higher depres-

ion scores (P � .001) than men (Mann-Whitney U).
ime since transplant among transplant recipients
as not related to any of the HRQOL variables. We
lso observed a strong relationship between depres-
ion and physical and mental health. (� � � .442,
� .001 and � � � .617, P � .001, respectively).

epression was related to lower physical health,
nd those with greater depression also had worse
ental health.
During follow-up we found that physical health

nd depression of the overall sample significantly
mproved over time (Z � �3.642, P � .000;

� �2.584, P � .010, respectively). Although the
edian mental health scores worsened for partici-

ants, the decrease in mental health scores was not
tatistically significant.

roup differences
The median HRQOL scores of recipients, candi-

Table II
Comparison of median quality of life scores of p

Recipien
(N � 17

Physical
health
(SF-12)

Baseline, median
(25th, 75th percentile)

30.3
(20.1, 35

Two-year F/U, median
(25th, 75th percentile)

35.2
(32.4, 44

Mental
health
(SF-12)

Baseline, median
(25th, 75th percentile)

47.6
(36.7, 58

Two-year F/U, median
(25th, 75th percentile)

41.9
(38.8, 51

Depression
(BDI)

Baseline, median
(25th, 75th percentile)

12.0
(8.5, 18

Two-year F/U, median
(25th, 75th percentile)

13.0
(7.0, 15

F/U, Follow-up; BDI, Beck Depression Inventory; SF, Short F

*�2 derived from Kruskall Wallis; P � .05.
ates, and medically stable patients with HF at base- g

90 www.heartandlung.org
ine and 2-year follow-up are displayed in Table II.
uality of life scores were similar across the three
roups at baseline. Group differences in physical
nd mental health and depression scores were
oted during the 2-year follow-up. Our findings
howed that transplant recipients and candidates
ad lower physical and mental health scores at the
ime of the 2-year follow-up when compared with
atients who were stabilized on medical therapy.
ur data also revealed that although depression

cores of transplant recipients and candidates did
ot significantly worsen over time, improvements in
epression scores among medically stable patients
ccounted for the group differences in depression.

ISCUSSION
The present study was conducted to describe the

ffects of time and treatment status on changes in
RQOL scores of patients with advanced heart dis-
ase during a 2-year follow-up period. A comparison
as made between three groups of patients who
ad received a heart transplant, were still awaiting a
ransplant, or were medically stable. Our results
howed that changes in physical health and depres-
ion scores of the overall sample improved over
ime. Presumably, patients found ways to cope with
heir condition and had adjusted to the initial im-
act of knowing they needed heart transplant sur-

nts at baseline and two-year follow-up

andidates
(N � 13)

Medically stable
(N � 47) �2* P

33.0
7.4, 42.2)

35.1
(28.0, 46.5)

6.059 .056

40.4
6.9, 54.0)

46.9
(37.7, 56.7)

7.803 .019*

56.7
8.3, 60.2)

51.4
(40.4, 58.2)

1.682 .431

42.4
8.6, 53.0)

49.2
(49.2, 57.8)

7.604 .022*

10.0
(3.5, 14.0)

9.0
(5.5, 14.0)

4.393 .111

10.0
(4.0, 12.0)

6.7
(1.0, 9.0)

9.227 .010*
articipa

ts
)

C

.8) (2

.6) (2

.8) (4

.2) (3

.5)

.5)

orm.
ery regardless of their treatment group.
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Our data revealed that perceived physical health
mproved across all three groups, but improvements
n this domain of HRQOL were most notable among

edically stable patients. Although research has
hown that heart transplantation achieves as good a
unctional recovery as a procedure such as coronary
rtery bypass grafting, which permits a full recovery
f cardiac function,25 decreased exercise tolerance
emains an ongoing problem even beyond the im-
ediate posttransplant period.26 In fact, data show

hat exercise capacity remains markedly reduced in
eart transplant recipients relative to individuals
ith intact hearts of similar age, and that for rea-
ons that are not completely understood, heart
ransplantation only partially restores exercise ca-
acity to normal.27 Exercise intolerance also ac-
ounts for impaired functional capacity and conse-
uently lower physical health in heart transplant
andidates.28 On the contrary, higher physical
ealth scores in medically stable patients reflect the
otential benefits associated with maximum phar-
acologic therapy in this group of patients with HF.

hese findings are similar to those from our group
eported more than a decade ago.7

Consequently, impaired functional capacity may
egatively impact mental health or emotional well-
eing. Our data concur with this speculation. Both
ransplant recipients and candidates reported de-
reased mental health scores. On the other hand,
edically stable patients reported no change in

heir mental health scores at the two evaluation
imes. More important, we found that medically
table patients were less depressed than patients
ho had undergone heart transplant surgery or who
ere awaiting heart transplantation.

Although changes in mental health scores were
ot statistically significant, our data demonstrate
he vulnerability that exists among transplant recip-
ents and candidates who continue to experience
epressive symptoms.29,30 Investigators have re-
orted that psychologic distress postsurgery is me-
iated by continued dysfunction and concern with
hysical symptoms, such as fatigue, headaches, and
alpitations, and that anxiety and depression im-
rove during the first year after surgery.31 However,
ur data indicate that psychologic impairment re-
ains even beyond the first 2 years of surgery. In

act, abnormal scores among female transplant re-
ipients were observed in a similar study beyond 5
ears posttransplant surgery.32

Transplant recipients attributed their psychologic
istress to knowledge of their continuing vulnera-
ility to major health problems including graft re-
ection, infection, neoplasm, and death.33 It follows i

EART & LUNG VOL. 34, NO. 3
hat, although cardiac transplantation relieves the
ysfunction associated with HF, transplant surgery
oes not free patients from the influence that so-
atic concern exerts on dysfunction.25 As a result,
any never completely resume their previous roles

nd continue to experience significant life stresses
ncluding unemployment, financial strain, and hos-
italizations. On the other hand, patients who have
een stabilized on medical therapy may experience

ess anxiety and improved mental health because of
ecreased somatic complaints (e.g., shortness of
reath and fatigue), which is often associated with
ewer and more advanced treatment regimens.8,9

he resultant decrease in symptomatology, minus
he impending threat of major health problems as-
ociated with transplant surgery, may have led to
ecreased levels of mental health in our medically
table patients. Most likely, patients who have been
tabilized on medications also have decreased lev-
ls of uncertainty, unpredictability, and feelings of
ack of control compared with cardiac transplant
ecipients. Likewise, the impact of waiting for a
eart transplant on patients and the associated
ymptoms and dysfunctions of transplant candi-
ates is well documented in the HF literature.4,10

We also found that older age and female gender
ere associated with lower levels of physical and
ental health and higher levels of depression.

hese findings related to age were not unusual and
ave been reported throughout the HF1 and heart
ransplant literature.34 However, agreement con-
erning HRQOL outcomes in men and women is
ess consistent. Gender differences in outcomes be-
ween men and women in our study could not be
ccounted for by age or severity of cardiac disease.

possible explanation could be that women per-
eived less relief from signs and symptoms of HF or
ecreased ability to perform activities of daily living,
wo factors that were ranked as highly important
redictors of stress among patients with HF,35

ransplant candidates,10 and transplant recipients.15

omen who underwent coronary bypass surgery
eported receiving less support than men.36 Perhaps
his factor accounts for the gender differences we
bserved in our sample.

The study was limited by the small sample size,
he relative homogeneity of the patients, and the
act that it was a convenience sample. Patients vol-
nteered to participate in the study and may actu-
lly have had better HRQOL scores than patients
ho did not volunteer. The three groups were nat-
rally occurring and may reflect an inherent bias in
he study sample. However, given the ethical issues

nvolved in randomizing patients to surgical versus

www.heartandlung.org 191
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edical treatment for advanced HF, it is unlikely
hat a randomized trial will ever be conducted. Thus,
his study provides important data for clinicians and
atients who are considering the benefit and cost of
eing listed for heart transplant.

Our study was also limited by choice of instru-
ents used to assess mental health. There are data

o support that although the SF-12 is sensitive to
hanges in physical health dimensions, it may not
e responsive enough to detect changes in mental
ealth.19 Perhaps the lack of responsiveness in the

nstrument may have accounted for the minimal
hanges we observed in mental health scores across
ime in the three groups. The use of a more disease-
pecific instrument to measure mental health may
ave been more appropriate than the SF-12, which
as designed for a wide variety of patients and
onditions and therefore was not specific for pa-
ients with HF. Nevertheless, the data from the
tudy provide important information to advance our
nderstanding of HRQOL and consequent changes
hat patients face throughout the HF trajectory.

Our findings underscore the need for intensified
upportive psychotherapeutic treatment that in-
ludes patients and their primary caregiver as a
eans of reducing stress during both the recovery

nd waiting process. However, limited studies have
hown the benefits of interventions that address
oth the psychosocial and emotional needs of
ransplant recipients and candidates and their care-
ivers. This is therefore an area in transplantation
nd HRQOL research that warrants further study.

ONCLUSION
This article supports the usefulness of following

atients who present for possible heart transplan-
ation to assess HRQOL. Of patients who are ini-
ially referred to an HF center, those patients who
re listed but who do not undergo transplantation
t 2 years are more depressed, have worse physical
ealth, and report poorer mental health than pa-
ients who undergo transplantation or who are
udged to be medically stable and therefore too well
o receive a heart transplant. Patients referred for
ransplantation but who can be medically stabilized
ave HRQOL status at 2 years that rivals or exceeds
atients after heart transplantation. Timely recogni-
ion and treatment of psychologic distress and lim-
tations in physical health may be key to improved
utcomes for heart transplant recipients, candi-
ates, and patients stabilized on current medical

herapy.

92 www.heartandlung.org
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