
D
L
J
K

B

M

R

C

L
t
d
o
(
7
a
t
(

F
t
m
M
d

A

H
N
3
j
C
T
j

QUALITY OF LIFE
oes Lung Transplantation Improve Health-Related Quality of
ife? The University of Florida Experience

ames R. Rodrigue, PhD,a Maher A. Baz, MD,b William F. Kanasky Jr., PhD,c and
athleen L. MacNaughton, PhDd

ackground: Health-related quality of life (HRQoL) is an important clinical end-point in evaluating the overall
success of lung transplantation. The primary purpose of this study, therefore, was to document the
degree of change in HRQoL in a sample of patients evaluated before and after lung transplantation.

ethods: Sixty-six adults who underwent single or bilateral lung transplantation at the University of Florida
between March 1994 and May 2001 completed assessments of HRQoL (SF-36 Health Survey,
Transplant Symptom Frequency Questionnaire), both before and after transplant. Pre- and post-
transplant assessments of forced expiratory volume in 1 second (FEV1) percent predicted and
6-minute walk test performance were also obtained.

esults: HRQoL before transplant was significantly lower than in normative samples of chronic obstructive
pulmonary disease (COPD) patients and adults in the general population. However, repeated
measures analyses of co-variance showed significant improvements on 7 of 8 SF-36 sub-scales, as
well as the physical component summary and the mental component summary. Improvements in
FEV1 percent predicted and 6-minute walk test performance were also found. Patients with longer
time since transplantation reported more frequent and problematic symptoms commonly associated
with immunosuppression, including depression, headaches and changes in physical appearance,
among others.

onclusions: Lung transplantation appears to yield significant HRQoL benefits for patients. Many patients do,
however, experience frequent symptoms associated with immunosuppression that may limit the full
benefit of transplantation, and some of these symptoms appear to worsen over time. Future research
efforts should focus on the development, implementation and evaluation of clinical interventions
designed to optimize HRQoL both before and after lung transplantation. J Heart Lung Transplant

2005;24:755–63. Copyright © 2005 by the International Society for Heart and Lung Transplantation.
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ung transplantation offers the possibility of ex-
ended survival in patients with advanced-stage lung
isease.1,2 Although survival rates vary as a function
f age, underlying diagnosis and transplant type
single vs bilateral), survival rates are approximately
3% at 1 year, 57% at 3 years and 45% at 5 years. In
ddition to survival benefit, lung transplantation has
he potential to enhance health-related quality of life
HRQoL) in patients who have otherwise become
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edically disabled and functionally impaired. Conse-
uently, HRQoL has become a separate clinical end-
oint in examining the effectiveness of lung trans-
lantation.3,4

HRQoL outcomes are important to all stakeholders in
ransplantation. For health professionals, HRQoL assess-
ents provide documentation of an important predic-

or of patient survival5 as well as treatment effective-
ess over time. For patients, HRQoL information allows
or a more informed risk–benefit analysis in deciding
hether to pursue this physically and mentally chal-

enging therapeutic option. For third-party payers, doc-
mentation of HRQoL is seen as essential in contractual
egotiations. For health policymakers and administra-
ors, HRQoL outcomes provide additional justification
or the personal, financial and societal costs associated
ith transplantation. Therefore, research that appropri-

tely documents HRQoL across the spectrum of lung
ransplantation is of potential benefit to the transplant
ommunity at large.
In the last decade, there have been numerous

ublished studies on the HRQoL of lung transplant

atients.2,3 These studies, while varying considerably
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n design, scope, measurement strategies and sample
ize, can be categorized as follows: studies describing
he HRQoL of either lung transplant candidates or
ecipients6 –12; studies comparing the HRQoL of sep-
rate groups of lung transplant candidates and recip-
ents13–19; and studies examining HRQoL changes
rom pre- to post-transplant in the same group of
atients.20 –23 Collectively, findings from these stud-

es have shown that transplant candidates have sig-
ificantly compromised HRQoL, transplant recipients
ave higher HRQoL when compared with transplant
andidates, and changes in HRQoL from pre- to
ost-transplant are significant and pervasive. Specifi-
ally, transplant recipients report significantly better
hysical functioning, fewer restrictions in social and

eisure activities, more favorable health impressions,
ore energy, and less pain and discomfort in com-
arison to their pre-transplant level of functioning.
owever, it is noteworthy that, despite these im-
rovements, many transplant recipients continue to
ave symptoms that may limit HRQoL and functional
tatus. These symptoms, which may be associated
ith medical co-morbidities, transplant-related com-
lications and immunosuppression, may become
ore severe 3 to 4 years after transplantation.10

Despite the foregoing general conclusions, the re-
earch on HRQoL and lung transplantation is limited by
everal factors. These include small samples, lack of
ontrol (methodologically or statistically) for variables
nown to be associated with functional status, reliance
n only a general measure of HRQoL, and the prepon-
erance of cross-sectional designs. Regarding this latter

ssue, there are only 4 prospective studies that have
xamined HRQoL both before and after lung transplan-
ation and, combined, they include a total of only 59
atients.20 –23 Thus, there is a clear need for additional

ongitudinal data to better define the nature of HRQoL
hanges over time.
There were 3 primary aims in this study. First, we

ought to provide descriptive data about HRQoL in a
ample of lung transplant patients at a single institution.
pecifically, we were interested in documenting the
evel of HRQoL before transplantation and then again
fter transplantation. It was hypothesized that the
RQoL of patients before lung transplantation would
e significantly lower than published norms for other
atient groups and the general population. It was

urther hypothesized that the HRQoL of lung transplant
ecipients would be higher than that observed in other
atient groups, but lower than that of otherwise
ealthy adults. Second, this study examined the degree
f HRQoL change from pre- to post-transplant. We
ypothesized that patients would report statistically
nd clinically significant improvements in all HRQoL

omains being assessed in this study. Third, we sought e
o identify symptoms that occur frequently and that are
ost problematic for patients after lung transplanta-

ion.
For purposes of this study, HRQoL was conceptual-

zed as the patient’s subjective perception or experi-
nce of well-being as it relates specifically to health
tatus. A multi-dimensional assessment was conducted,
sing both a generic measure and a transplant-specific
easure of HRQoL. This permitted the assessment of
ore general areas of HRQoL—physical functioning,

ole functioning, pain, vitality, mental health function-
ng and social functioning—and of symptoms that may
e more specific to transplantation.

ETHODS
tudy Population

ll surviving patients (N � 106) who had received lung
ransplantation at the University of Florida between
arch 1994 and May 2001 were considered eligible for
articipation in the study. In addition, because we were

nterested in examining HRQoL changes over time, it
as also necessary for patients to have completed
RQoL measures during their pre-transplant evaluation.
xclusion criteria were as follows: �6 months from
ate of transplantation (n � 10); hospitalized at time of
tudy initiation (n � 5); no residential telephone ser-
ice (n � 3); or inability to read or speak English (n �
). The University of Florida Institutional Review Board
pproved all study procedures.

rocedures

pproximately 10 to 14 days after mailing a letter
escribing the purpose and nature of the study, a
esearch assistant telephoned all eligible transplant
ecipients to discuss the study and to request their
articipation. Patients agreeing to participate were con-
ented and then given the option of completing the
ssessment battery by telephone interview or by mail.
or patients wanting a telephone interview (58%), the
esearch assistant scheduled a convenient time to call
he patient back. The research assistant conducting the
elephone interview read from a prepared script, which
ncluded the same items as the written questionnaires.
atients who indicated a preference to complete the
tudy by mail (42%) were mailed the questionnaire
acket and a stamped return envelope. Reminder fol-

ow-up calls were made to patients who did not return
he questionnaire packet within 3 weeks of the initial
ailing. Participants also provided consent for the

esearchers to obtain information (specified in what
ollows) from their charts, which included the HRQoL
easures completed at the time of their pre-transplant
valuation.
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ociodemographic and Medical Information

atients completed a brief questionnaire to obtain the
ollowing sociodemographic information: age; gender;
ace; marital status; education level; employment status;
nd disability status at time of study participation. In
ddition, patient medical records were reviewed to
btain the following information: diagnosis (pre);
orced expiratory volume in 1 second (FEV1, pre and
ost); 6-minute walk test (6MWT, pre and post); body
ass index (BMI, pre and post); HRQoL assessments

pre), transplant date and type (single, bilateral); and
resence or absence of bronchiolitis obliterans syn-
rome (BOS). In gathering post-transplant medical in-
ormation, we extracted the data from tests (e.g., FEV1,
MWT, BMI) performed at the time closest to the date
f patients’ completion of the post-transplant HRQoL
easures.

ealth-Related Quality of Life

he Short Form-36 Health Survey (SF-36)24 and the
ransplant Symptom Frequency Questionnaire
TSFQ)20 were used to assess HRQoL at both assess-
ent points. The SF-36 is a generic measure that

ssesses patients’ perceptions of HRQoL across 8 do-
ains.24

Physical functioning (PF). The extent that health
limits physical activities such as self-care, walking,
climbing stairs, bending, lifting and moderate-to-vig-
orous activities.
Role functioning—physical (RP). The extent to
which physical health interferes with work or other
daily activities, such as accomplishing less than de-
sired or limitations in type of activities.
Role functioning—emotional (RE). The extent to
which emotional problems interfere with work or
other daily activities, including decreased productiv-
ity or quality of time spent on activities.
Bodily pain (BP). The intensity of pain and the effect
of pain on activities.
General health (GH). Personal evaluation of health,
health outlook and perceived resiliency to illness.
Vitality (VT). The extent of feelings of energy vs
feelings of fatigue.
Social functioning (SF). The extent to which physi-
cal health or emotional problems interfere with nor-
mal social activities.
Mental health (MH). General mental health, includ-
ing depression, anxiety, behavioral–emotional con-
trol and positive affect.

Scores range from 0 to 100, with higher scores
eflecting higher HRQoL. In addition to the individual
omain scores, the SF-36 yields 2 composite scores—

hysical component summary (PCS) and mental com- s
onent summary (MCS). The SF-36 is used widely in
edical settings and it has excellent reliability and

alidity.24,25

The TSFQ was developed at our institution for use
pecifically with transplant patients. It is designed to
easure both the frequency (0 � never have symptom,
� always have symptom) and severity (0 � symptom

s not a problem, 1 � symptom is a problem) of 33
ymptoms. A total frequency score is obtained by
umming all items and a total problem or severity score
s obtained by adding the number of symptoms affirmed
y the patient as being problematic. In addition, a
ecent factor analysis of the TSFQ (J. R. Rodrigue,
anuscript in preparation) delineates 6 sub-scales: af-

ective distress (AD); neurocognitive symptoms (NS);
hysical appearance changes (PA); gastrointestinal dis-
ress (GD); appetite/weight changes (AW); and miscel-
aneous symptoms (MS). In this same study, there was
upport for convergent validity because the correla-
ions of the TSFQ with the SF-36 scales were generally
trong and in the expected direction. Specifically, the
resence of more frequent and problematic symptoms
as associated with lower HRQoL. Also, Cronbach’s �

or the frequency scale was calculated to be 0.87,
hich suggests excellent internal consistency.

ata Analysis

escriptive statistics were performed to summarize
ample sociodemographic and medical characteristics,
s well as the HRQoL measures, at both pre- and
ost-transplant assessments. To compare the study sam-
le with SF-36 normative samples (patients with
hronic obstructive pulmonary disease [COPD] and the
.S. general population), Welch’s approximate test

tatistics were calculated. In examining changes over
ime on the SF-36 and TSFQ, Pearson’s product-moment
orrelation coefficients were first calculated to assess
he degree of association among HRQoL indices, time
ince transplant, FEV1 percent predicted and 6MWT.
ecause time since transplant was significantly associ-
ted with �1 of the HRQoL indices (p-values � 0.01), it
as used as a co-variate in the repeated-measures

nalysis. The presence of BOS was also used as a
o-variate, in light of its effect on HRQoL.7 Repeated-
easures analyses of co-variance were then conducted

o assess pre–post changes on the SF-36 and TSFQ.
inally, the relationship between TSFQ sub-scale scores
nd time since transplantation (3 groups; �1 year, 1 to
years, 3 to 5 years) was evaluated using analyses of

o-variance. Post hoc comparisons were made using the
onferroni test. Proportions of patients reporting indi-
idual TSFQ items as occurring frequently or as being
roblematic were examined using chi-square analyses.
statistical software package (SPSS for Windows, ver-
ion 11.0, SPSS, Chicago, IL) was used for data analysis.
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tatistical significance level was set at p � 0.05, unless
therwise noted.

ESULTS
articipants

uring the recruitment period, a total of 84 transplant
ecipients were eligible to be included in the study. Of
hese, 66 patients (79%) completed the HRQoL assess-
ent. Reasons for not participating in the study in-

luded time constraints, lack of interest, and inability to
ontact the patient. There were no statistically signifi-
ant sociodemographic differences between partici-
ants and non-participants. Participant sociodemo-
raphic and medical characteristics are reported in
able 1 As indicated, the majority of patients had
OPD/emphysema, pulmonary fibrosis or �1-anti-tryp-
in deficiency as their underlying disease, and mean
ime on the transplant waiting list was 8 � 5 months
range 1 to 26 months). Forty-one patients received a
ingle-lung transplant. At time of study participation,
he sample was predominantly middle-aged, white,
arried, medically disabled and not employed, and 9
atients had a current diagnosis of BOS. Regarding

mmunosuppression medications, all patients received

able 1. Patient Demographic and Medical Characteristics
n � 66)a

Characteristics

ge (years) 48 � 10
ender, female 31 (47)
ace, white 65 (98)
arital status, married 46 (70)

ducation (years) 13 � 2
mployed 12 (18)
edically disabled 55 (83)

ime since transplant (months) 28 � 14
nderlying disease, pre

COPD/emphysema 24 (36)
Cystic fibrosis 10 (15)
� 1-anti-trypsin deficiency 13 (20)
Pulmonary fibrosis 13 (20)
Other diagnoses 6 (9)

ransplant type, bilateral 25 (38)
EV1 (% predicted), pre 31 � 21
EV1 (% predicted), post 69 � 23
MWT (ft.), pre 725 � 421
MWT (ft.), post 1,595 � 466
MI (kg/m2), pre 21 � 4
MI (kg/m2), post 24 � 5
OS 9 (14)

OPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in
second; 6MWT, 6-minute walk test; BMI, body mass index; BOS, bronchiolitis

bliterans syndrome.
aData are presented as mean � SD or number (%).
yclosporine, prednisone and azathioprine. (
RQoL Before Transplant

or comparison purposes, pre-transplant scores on the
F-36 sub-scales were compared with normative data
sing a series of Welch’s approximate test statistics.
he normative samples included 201 patients evaluated

or lung transplantation,6 85 patients with COPD24 and
,474 adults in the general U.S. population.24 Before
ransplant, patients in the current sample had HRQoL
evels that were not statistically different than that of a
arger normative group of patients undergoing lung
ransplant evaluation at our institution. Compared with
he COPD normative sample, patients in the current
tudy had significantly worse mean scores on 6 of the 8
F-36 sub-scales before transplantation: physical func-
ioning (12.8 vs 56.9); role functioning—physical (18.6
s 34.4); bodily pain (49.9 vs 54.8); general health (23.3
s 45.3); vitality (31.7 vs 44.9); and social functioning
50.0 vs 71.8) (all p-values � 0.01). There were no
ignificant differences between these 2 groups on the
ole functioning—emotional and mental health sub-
cales. Finally, compared with the general population,
he mean pre-transplant SF-36 sub-scale scores of the
urrent sample were all significantly lower (all p-values

0.001), with the exception of equivalent scores for
ental health.

RQoL After Transplant

he post-transplant SF-36 scores were compared with
he COPD and general population normative samples.
ompared with the COPD normative sample, lung

ransplant recipients in the current study reported
ignificantly higher mean scores on 7 of the 8 SF-36
ub-scales: physical functioning; role functioning—
hysical; role functioning—emotional; bodily pain;
eneral health; vitality; and mental health (all p-values �
.001). There was no significant difference between the
groups on social functioning. In comparison to the

eneral population, post-transplant scores were still
ignificantly lower on all sub-scales (all p-values �
.001), except vitality and mental health.

re- to Post-Transplant HRQoL Changes

irst, changes in functional status over time were
xamined. As noted by their FEV1 percent predicted in
able 1, patients showed significant improvement in
ulmonary function from pre- to post-transplant (pre-
ransplant mean 30.5, post-transplant mean 68.6, p �
.0001). Only 4 patients had a decline in FEV1 percent
redicted from pre-transplant to time of post-transplant
tudy participation. We also examined whether scores
n the breathing difficulties item on the TSFQ changed
ver time. The paired-samples t-test showed a signifi-
ant reduction in breathing problems post-transplant

pre-transplant mean 3.9, post-transplant mean 1.0; p �
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.0001). Patients also demonstrated significant im-
rovement in 6MWT performance (pre-transplant mean
24.7 ft., post-transplant mean 1594.6 ft., p � 0.0001).
Next, SF-36 sub-scale scores over time were exam-

ned. Pre- and post-transplant SF-36 scores are high-
ighted in Figure 1. Analyses showed that SF-36 sub-
cale scores improved significantly over time in 7 of 8
omains: physical functioning; role functioning—phys-

cal; role functioning—emotional; bodily pain; general
ealth; vitality; and social functioning. Also, the physi-
al component summary and the mental component
ummary scores increased significantly from pre- to
ost-transplant. There was no significant time effect for
he mental health sub-scale.

To clarify the clinical significance of the SF-36 find-
ngs, individual patient change scores were calculated
nd examined. Specifically, for each SF-36 domain,
ost-transplant scores for each patient were classified as
ither “better,” “worse” or “no change,” relative to their
re-transplant scores. As reported in Table 2, the ma-

ority of patients reported significant improvements in
ll of the SF-36 domains except role functioning—
motional and bodily pain.

igure 1. SF-36 scores: pre- and post-transplant. PF, physical func-
ioning; RP, role functioning — physical; RE, role functioning—
motional; BP, bodily pain; GH, general health; VT, vitality; SF, social
unctioning; MH, mental health; PCS, physical component summary;
CS, mental component summary.

able 2. Change Percent and Direction in Post-Transplant SF-36
cores (n � 66)

SF-36 sub-scales

% Change

Better Worse No change

hysical functioning 97 0 3
ole functioning—physical 55 12 33
ole functioning—emotional 47 21 32
odily pain 49 37 14
eneral health 86 12 2
itality 86 9 5
ocial functioning 60 26 14
iental health 60 29 11
Changes in TSFQ scores over time were also exam-
ned. These data are shown in Figure 2. Analyses
howed no time effect for the total frequency score
pre-transplant mean 36.4, post-transplant mean 40.7)
r total severity score (pre-transplant mean 6.1, post-
ransplant mean 6.7); however, there were time effects
or both frequency and severity scores on all of the
ub-scales except appetite/weight changes. Compared
ith pre-transplant levels, patients reported less fre-
uent affective distress and miscellaneous symptoms,
ore frequent neurocognitive and gastrointestinal

ymptoms, and more frequent physical appearance
hanges after transplantation.
Analyses were conducted to determine whether

here were any pre–post change score differences on
he SF-36 and TSFQ as a function of certain sociode-
ographic characteristics. There were no differences

etween men and women on the SF-36 sub-scales;
owever, women reported more change in symptom
requency (higher) and severity (worse) than men on
he TSFQ. Patients with post-transplant obesity (i.e.,
MI �30) reported less change over time in role

unctioning (physical and emotional), vitality and
eneral health compared with non-obese patients.
re/post change scores did not vary as a function of
arital status, age, smoking history, employment

tatus or time on the waiting list. In light of gender
nd obesity findings, all repeated measures analyses
f co-variance were repeated while controlling for
hese 2 variables. Adding gender and obesity as
o-variates did not yield any significant change in the
riginal findings.
Finally, change scores were examined to determine
hether patients with known BOS differed significantly

rom those with no known BOS at the time of the
ost-transplant assessment. There were significant dif-
erences on 2 items from the SF-36, role function-

igure 2. TSFQ scores: pre- and post-transplant. AD, affective dis-
ress; NS, neurocognitive symptoms; PA, physical appearance; GD,
astrointestinal distress; AW, appetite or weight changes; MS, miscel-

aneous symptoms.
ng—physical and vitality, with those with BOS re-
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orting lower HRQoL scores from pre- to post-
ransplant assessment. There were no significant
ifferences between the 2 groups on TSFQ change
cores. It is noteworthy, however, that the trend for
ll SF-36 and TSFQ change scores was in the direction
f worse functioning for patients with known BOS.
nfortunately, the small sample size of patients with
nown BOS (n � 9) precludes a more complete
tatistical analysis of the relationship between HRQoL
nd BOS.

ymptom Presentation After Transplant

he TSFQ scores were examined to identify specific
ymptoms that were more common or problematic for
ransplant recipients. All patients in the current study
eceived the same basic immunosuppression regimen
nd, therefore, a comparative analysis between immu-
osuppression regimens could not be conducted. In-
tead, symptom profiles were examined to determine if
hey varied as a function of time since transplantation.
atients were divided into 3 groups: �1 year (n � 15);
to 2 years (n � 28); and 3 to 5 years (n � 23) since

ransplant. Analyses of co-variance, controlling for the
espective pre-transplant sub-scale score, were then
onducted to determine whether post-transplant TSFQ
ub-scale scores differed across these 3 groups. As
llustrated in Figure 3, patients with longer time since
ransplant reported significantly more frequent symp-
oms across 4 of the 6 sub-scales: affective distress;
eurocognitive symptoms; changes in physical appear-
nce; and miscellaneous symptoms. Patients who were

to 5 years post-transplant also reported that the
ffective, neurocognitive and physical appearance
ymptoms were more severe or problematic for them,
n comparison to those patients who received their
ransplant either �1 year or 1 to 2 years earlier.

To further explore the time since transplant ef-

Figure 3. TSFQ frequency scores by time since transplant.
ects, individual TSFQ items that comprise the affec- t
ive distress, neurocognitive, physical appearance
nd miscellaneous symptom sub-scales were exam-
ned for statistical trends. The percentage of patients
eporting individual symptoms at moderate to high
requency is reported in Table 3. Chi-square analyses
ere conducted using familywise error rate (i.e.,
robability level of 0.05 divided by the number of
ymptoms within each respective sub-scale) to guide
tatistical significance in light of the multiple com-
arisons. Patients with a longer time since transplan-
ation were proportionately more likely to report
ymptoms of depression, headaches and breathing
ifficulties than patients with a shorter time since
ransplantation. With regard to symptom severity,
imilar chi-square analyses showed that patients with

longer time since transplantation reported more
roblems with anxiety, headaches, memory prob-

ems and changed facial and bodily appearance rela-

able 3. Percentage of Patients Reporting Symptom as Occurring
requently

Symptom

Time since transplant

� 1 year 1 to 2 years 3 to 5 years

ffective distress
Mood swings 40 57 65
Depressiona 7 36 61
Anxiety 33 25 22
Sleep problems 47 43 61
Fatigue 73 57 79

eurocognitive symptoms
Pain 47 46 70
Tremors 13 61 65
Headachesa 13 46 70
Poor concentration 7 46 56
Memory problems 53 50 26

hysical appearance changes
Varicose veins 0 11 0
Changed facial appearance 47 61 78
Changed bodily

ppearance
47 54 65

Excessive hair growth 33 64 70
Acne 33 36 17
Fragile skin 60 61 78
Swollen ankles 33 32 61
Bruises 67 75 65

iscellaneous symptoms
Breathing difficultiesa 7 36 48
Sexual performance

roblems
20 18 17

Fever 0 7 22
Poor vision 40 64 61
Heart palpitations 33 21 39
Decreased sexual interest 33 29 52

Groups are statistically different from each other.
ive to patients with less time since transplantation.
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ISCUSSION

his study sought to examine the HRQoL of patients
oth before and after lung transplantation. Findings
enerally support previously published studies showing
ignificant improvements in HRQoL after transplanta-
ion.13–23 Specifically, these data show that lung trans-
lantation significantly improves quality of well-being
cross multiple domains, although overall HRQoL may
ot reach levels typically seen in otherwise healthy
dults. Patients report better physical health, more
avorable perceptions of their general health, more
itality or energy, less physical health interference with
ork or other daily activities, and improved social

unctioning.
Consistent with other studies, our data show that

atients who present for lung transplant evaluation are
xperiencing very low HRQoL.6,8,12 Their health status
s low, not only relative to the general population but
lso in comparison to adults with COPD who are not
ctively being considered for lung transplantation. Fur-
hermore, HRQoL compromise appears to be pervasive,
ith functional impairments in physical functioning,
ain, energy and social activities. Considering the low
RQoL reported by patients with COPD,24 –26 it is
ertainly likely that patients who present for transplant
valuation have experienced a steady, more pervasive
ecline in HRQoL over time. In addition to characteriz-

ng HRQoL before and after lung transplantation, re-
earchers should begin to develop, implement and
valuate interventions designed to optimize the quality
f well-being in transplant patients. The very low
RQoL experienced by patients before transplant sug-
ests that this is a time ripe for interventions to enhance
tress management, psychologic and social functioning,
elationships and life satisfaction. For instance, Blumen-
hal et al31 demonstrated that a stress management
ounseling intervention delivered by telephone can
ave a profound impact on perceptions of both physi-
al and emotional well-being in a group of patients
waiting lung transplantation.

Although such interventions have the potential to im-
rove the psychologic functioning of patients before
ransplantation, lung transplantation itself provides most
atients with significant improvements in HRQoL and

unctional status. Indeed, data from this study show that
ransplantation led to significant improvements in FEV1

ercent predicted, 6MWT performance and HRQoL. No
ignificant improvement in mental health scores was
bserved, but this can be attributed to the relatively high
re-transplant scores on this SF-36 sub-scale. Thus, pa-
ients were already reporting good function in this domain
nd no deterioration was evident over time.

Two sociodemographic characteristics were associated

ith QoL changes over time: patient gender and obesity. c
omen reported more negative changes in symptom
requency and severity than did men. It is possible that
ymptoms relevant to affective distress, body or appear-
nce changes and appetite or weight changes are im-
acted more for women than for men. Other researchers,

or instance, have found that women express significant
oncerns about body satisfaction and sexual functioning
fter lung transplantation.17 In light of these findings,
esearch is needed to further examine gender differences
n post-transplant symptomatology. Moreover, members
f the transplant team (physician, coordinator, psycholo-
ist, social worker) should routinely initiate discussion
ith transplant recipients about these potentially prob-

ematic areas. Some assessment of their prevalence and
everity is important in identifying appropriate pathways
or clinical intervention.

Obese transplant recipients also reported less change in
ole functioning (physical and emotional), vitality and
eneral health perceptions from pre- to post-transplant.
besity has been shown to be associated with higher
orbidity and shorter survival time after transplantation,

o our findings are not surprising.27,28 Moreover, obesity is
ssociated with lower HRQoL in the general popula-
ion.29,30 Obesity increases respiratory muscle demand
nd requires more oxygen consumption for any type of
hysical activity. Consequently, one might reasonably
xpect obese transplant recipients to report more restric-
ions in physical activity, greater impairment in personal
roductivity as a function of physical limitations, and

ower energy levels. Collectively, these findings suggest
hat transplant programs should proactively provide pa-
ients with dietary and weight loss programs both before
nd after lung transplant surgery. Documenting HRQoL
hanges in the context of such weight loss programs
ould represent an important contribution to both the

linical management of transplant patients and the scien-
ific literature.

It is likely that the presence of BOS is significantly
ssociated with lower HRQoL.18 In the current study,
atients with BOS reported more restriction in physical
ole functioning and less vitality compared to patients
ith no known BOS. Moreover, scores on both mea-

ures of HRQoL were consistently indicative of poorer
uality of life and higher symptom frequency for pa-
ients with BOS. However, because there were only 9
atients with known BOS, the sample was too small to
etermine whether these differences are statistically
ignificant. Further research is warranted to examine
pecifically the relationship between BOS and HRQoL.

Despite significant improvements in HRQoL after
ransplantation, patients identified numerous symptoms
hat are both frequent and problematic. More specifi-
ally, patients who received their transplant �3 years
arlier reported more frequent affective distress, neuro-

ognitive changes, physical appearance changes and
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iscellaneous symptoms than those who received their
ransplant �3 years earlier. Specific frequently occur-
ing symptoms included depression, headaches and
reathing difficulties, whereas anxiety, headaches,
emory problems and changes in facial and bodily

ppearance were identified as most problematic. These
ymptoms are likely attributable, in large part, to the
mmunosuppression regimen of cyclosporine, pred-
isone and azathioprine. Nevertheless, their presence
ay temper the more general HRQoL benefits found in

his study and careful, ongoing evaluation in the months
nd years after transplantation is warranted.

Interpretations of study findings should be made in
he context of a few methodologic limitations. For
nstance, the use of normative samples to provide a
ontext for examining the HRQoL scores of the study
ample is not ideal, especially considering the many
actors that can contribute to group differences (e.g.,
ohort effects, regional differences, etc.). Also, there is
n inherent selection bias when interviewing only
urviving patients. Surviving patients who participated
n this study may be more actively involved in their
ealth care and have better transplant outcomes. This
ay yield an overestimate of HRQoL in this population.
lso it is possible that multiple factors that were not
ssessed in the present study could contribute to overall
RQol after transplantation. These include, but are not

imited to, the presence of co-morbid medical condi-
ions, adherence behaviors and psychological function-
ng. Finally, the findings should not be generalized
eyond the sociodemographic characteristics of the
urrent sample, which was predominantly white.
In conclusion, lung transplantation leads to significant

mprovements in overall HRQoL. Although HRQoL after
ransplantation does not reach levels seen in the general
.S. population, the incremental change from pre- to
ost-transplant is substantial and further highlights the
ubstantial benefit of transplant surgery for most patients.
atients continue to experience symptomatology com-
only associated with the immunosuppression regimen

nd these symptoms appear to worse as time since
ransplantation increases. This study further highlights the
tility of the SF-36 as a general HRQoL measure that is
ensitive to change over time. The TSFQ also appears to
e a useful instrument for measuring change in symptoms
ore commonly associated with transplantation and sub-

equent immunosuppression.

he authors thank the Center for Behavioral Health Research
n Organ Transplantation and Donation research staff for their
ssistance with data collection.
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