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Introduction

There have been numerous attempts at
defining the concept of quality of life
(QoL) due to itsmultidimensionality and
subjectivity. QoL is influenced by socioe-
conomic status, functioning in everyday
life, life satisfaction and many other fac-
tors depending on the evaluation con-
text [1, 2]. The term health-related qual-
ity of life (HRQoL) describes the im-
pact of disease or chronic conditions on
QoL. Key aspects of HRQoL are the fol-
lowing: physical status and functioning;
psychological status and individual well-
being; social interactions; and economic
status [3]. Medical interventions, such
as organ transplantation, can influence
HRQoL positively. To incorporate im-
pacts of disease as reported by the patient
and to evaluate effects of interventions,
adequatemeasures to determineHRQoL
are needed. Assessment tools of HRQoL
can be classified as disease-, population-,
dimension or utility-specific, individu-
alised or generic (. Table 1; [4–7]). As-
sessmenttoolsofdisease-specificHRQoL
focus on patient populations with spe-
cific diseases or chronic conditions, such
as heart failure.

Background

In patients with chronic heart failure,
an increased risk of hospital admis-
sion, increased symptom prevalence and
symptomburden has been linked to poor
HRQoL [8, 9]. Gender, age, exercise, and
social support have been stated as in-
fluencing factors of HRQoL in patients
with heart failure [10]. Heart trans-
plant candidates are a special subgroup
among patients with cardiac disease,
since one requirement of transplanta-
tion is having symptoms of congestive
heart failure with severe limitations of
physical activity (New York Heart As-
sociation [NYHA] class IV). Therefore,
HRQoL is adversely affected by limited
physical functioning in this population
[11]. HRQoL after heart transplantation
is influenced by physical, psychological
and sociodemographic factors.

Methods

We conducted this systematic review to
determine (1) posttransplant HRQoL in
heart transplantation (HTx) patients and
(2) influencing factors of HRQoL.

Studies including at least onemeasure
to assessHRQoL inadult heart transplant
recipients were systematically reviewed
in a literature research on PubMed,
PsycINFO and PSYNDEX. This system-
atic review was conducted in accordance
with the PRISMA (Preferred reporting
items for systematic reviews and meta-
analyses) statement [12]. A systematic
literature review of studies addressing
the domains of HRQoL in HTx patients
and using validated HRQoL scales was

conducted on PubMed, PsycINFO and
PSYNDEX in November 2017. Further
information on the search strategy can
be found in. Fig. 1. Studies published in
English between 1 November 2007 and
1 November 2017 and available in full
text were included to ensure relevance.
Posttransplant HRQoL studies at any
length of follow-up as well as cross-sec-
tional, prospective and mixed methods
studies were eligible. Articles which did
not report data collection methods or
inclusion/exclusion criteria, did not use
validated measures of HRQoL, focused
on HRQoL before transplantation and
in transplantation of other solid organs,
or only assessed psychological status
in terms of distress or functional sta-
tus without considering HRQoL were
excluded. Additionally, case reports, sys-
tematic reviews, and meta-analyses were
excluded because only studies directly
assessingHRQoL and addressing a larger
number of HTx patients were eligible
for inclusion. Overall, 739 articles were
found through database researching. Ti-
tles and abstracts were screened by the
authors to identify eligible studies after
removal of duplicates. Full-text articles
were assessed in all caseswhere inclusion
criteria were met. Any disagreements in
the selection of studies were resolved by
discussion. The study selection process
and reasons for exclusion are described
in . Fig. 1.

Studies were evaluated by using the
Strengthening the Reporting of Ob-
servational Studies in Epidemiology
(STROBE) Statement to ensure quality
[13]. A maximum of 22 points can
be reached within STROBE. Studies
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Table 1 Frequently used health-related quality of life (HRQoL) assessment tools

Assessment Tool Description

Medical Outcomes
Study 36-item Short
Form Health Survey
([MOS] SF-36)

A widely adopted and validated, self-administered, cross-culturally eval-
uated generic assessment tool that can be used across patient groups
and within the general population is (MOS) SF-36. The SF-36 assesses
physical and social functioning, role limitations due to physical and emo-
tional problems, bodily pain, vitality, general mental health, and general
health perceptions with 36 questions [5]

EuroQoL (EQ-5D-3L) The EQ-5D-3L, previously named 5Q-5D, is a widely used, self-admin-
istered, cross-culturally evaluated utilitymeasure of HRQoL, aiming to
assess value of health as a combination of increased HRQoL and a pro-
longed life (quality adjusted life years). The EQ-5D-3L, which comprises
five questions and a visual analogue scale, assessesmobility, self-care,
pain/discomfort, anxiety/depression and usual activities [5]

Quality of Life Index
(QLI)

The self-administered QLI, which comprises two dimensions assessing
satisfaction and importance of various domains related to QoL, focuses
on individual aspects. These areas include physical health and function-
ing, standard of living, occupation, education, personal faith, general
happiness and satisfaction. Overall, 64 items are answered in a six-point
Likert-like scale ranging from very satisfied to very dissatisfied [5]

WHOQoL-BREF WHOQoL-BREF is a generic, self-administered and cross-culturally eval-
uated 26-item-version of the WHOQoL-100 developed by the World
Health Organization (WHO), which assesses four domains: physical, psy-
chological, social relationships and environment [5, 6]

Minnesota Living
with Heart Failure
Questionnaire (ML-
HFQ)

The MLHFQ is a disease-specific assessment tool of HRQoL in patients
with chronic heart failure. It consists of 21 items and three scales cover-
ing physical and emotional dimensions, social and economic impairment
and overall health-related QoL. Higher scores indicateworse HRQoL [7]

reaching scores above 19 points were
considered as having very high quality,
18–15pointsashighquality, 14–11points
as moderate quality and 10 points or less
as low quality. Retrieved data regard-
ing sample size, sample characteristics,
domains of HRQoL, and influencing
factors of HRQoL were collected in
supplemental Table 1.

Results

22 studies met the inclusion criteria:
14 studies with a cross-sectional de-
sign, 6 studies with a prospective design
and 2 mixed-methods studies were in-
cluded. The studies assessed between
12 and 555 HTx patients, with an av-
erage sample size of 119.78 patients.
Participants in these studies were mostly
male (range 62.8–100%). The age within
groups ranged from 43± 13 years to
61.2± 11.4 years. Frequently reported
underlying diagnoses as a reason forHTx
were nonischaemic cardiomyopathy and
dilated cardiomyopathy. Three studies
used the same data sample of 555 HTx
patients transplanted between 1990 and
1999 in four American medical centres

[14–16]. For more information on each
study, see supplemental Table 1.

Most frequently, generic measure-
ments for HRQoL were found. The
SF-36 was used (8 times); the abbrevi-
ated form SF-12 was encountered once.
Secondly, WHOQoL-BREF was applied
(7 times; . Table 2). Overall, 49 different
scales were used in 20 samples, covering
a total of 2697 patients.

Changes of HRQoL over time

Cross-sectional studies

Two cross-sectional studies reported the
stability of HRQoL using WHOQoL-
BREFandSF-36 at one, three, four tofive,
and five years posttransplant (. Fig. 2;
[17, 18]). Only one cross-sectional study
highlighted a decrease in 5Q-5D Visual
Analog Scale (VAS) scores from 6, 12,
36, 60 months to 10 years after trans-
plant (p= 0.011; . Fig. 3). Overall QoL
improved significantly in a comparison
of one sample 6 months posttransplant
to another sample 120 months post-
transplant (77.72 to 80.51, p= 0.017)
[19].

Significantly lower scores inall aspects
of SF-36, indicating worse HRQoL, ex-
cept for mental health at 1, 3 and 5 years
posttransplant in comparison to the age-
and gender-matched general population
were determined in one cross-sectional
British study [18]. In their cross-sec-
tional comparison of 81 HTx patients
who survived longer than 20 years post-
transplant (mean time since transplant
23± 3 years) to 52 HTx patients (sur-
viving 6± 5 years posttransplant), Gale-
one et al. reported significantly lower
SF-36 scores in the physical functioning
(61 vs 74), general health (49 vs 58), vi-
tality (49 vs 58) and social functioning
(61 vs 77) and in the physical (57 vs 67)
and mental component summary (58 vs
68) in the older patient sample (all below
p< 0.05) [20].

Prospective studies

Kugler et al. described a significant in-
crease in the physical and psychosocial
domains of HRQoL (according to SF-36)
frombefore transplant to 60months after
transplant without providing exact data
on SF-36 subscales [21]. From 4–8weeks
to 5–7 months posttransplant, only an
increase in the role physical subscale of
SF-36 was found (75.1 vs 87.5, p< 0.03)
[21]. According to Jakovljevic et al. [23],
HRQoL, measured with the Minnesota
Living with Heart Failure Questionnaire
(MLHFQ),was significantlybetter at 3, 6,
and 12 months posttransplant (p< 0.05,
scores decreasing from 72 to 29, indicat-
ingbetter overallHRQoL) in comparison
to patients with a left ventricular assist
device (LVAD).

Changes in physical function and
bodily pain

Withregardtophysical function,HRQoL
increased significantly in HTx patients
in comparison to LVAD patients at
12 months [22, 23]. Scores regarding
bodily pain differed when compared to
general population norms [22, 24]. At 6
months posttransplant, a significant im-
provement of bodily pain was reported
with better scores than a general popula-
tion sample [22], whereas patients with
a mean time of 4.5 years since transplant
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had significantly worse scores regarding
bodily pain than the general population
[24].

Influence of sociodemographic
factors on HRQoL

Satisfaction with the physical (58.3%
vs 62.8%) and psychological domains
(58.3% vs 65.1%) of HRQoLwas lower in
female patients, whereas female patients
were more satisfied with social relations
(100% vs 53.5%) and environmental
factors (83.3% vs 65.1%) [25]. Delgado
et al. reported a negative association
of female gender with EQ-5D scores
[19]. There was no statistically signifi-
cant difference in SF-12 scores between
female and male patients in one cross-
sectional study [26]. In adults older
than 60 years, a greater satisfaction with
QoL and social support (according to
the QLI) was reported in comparison to
adults younger than 45 years and aged
between 45 and 59 years (p< 0.001) [15].

Influence of psychological factors
on HRQoL

Demoralized patients had significantly
lower scores inall domainsofWHOQoL-
BREF, indicating worse HRQoL, than
nondemoralized patients (all domains
below p≤ 0.01) [27]. Depression (Beck’s
Depression Inventory [BDI] score >8) is
negatively correlated with the physical
(WHOQoL-BREF, r= –0.45, p< 0.01),
social (r= –0.49, p< 0.05) and psycho-
logical domains (r= –0.30, p> 0.01) of
HRQoL in one study and to physi-
cal and mental component summaries
in another (SF-36, r= –0.56, r= –0.66,
p< 0.05, p< 0.01) [28, 29]. Depressed
patients had significantly lower scores in
all SF-36 domains (all below p< 0.0013)
[30].

At one year and over five years post-
transplant, familysupportwasapredictor
of the physical (p< 0.01) and psychoso-
cial domains (p< 0.01) of HRQoL. The
influence of tangible support on phys-
ical (r= 0.29, p< 0.05), social (r= 0.28,
p< 0.05) and environmental (r= 0.26,
p< 0.05) domains of HRQoL (WHO-
QoL-BREF) measured by Interpersonal
Support Evaluation List (ISEL) is shown.
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Abstract
Background. Health-related quality of life
is a multidimensional concept to assess
the impact of medical interventions from
an individual perspective. This concept is
important to evaluate benefits of heart
transplantation. This systematic review was
conducted to determine (1) posttransplant
health-related quality of life in heart
transplantation patients and (2) influencing
factors of health-related quality of life.
Methods. A systematic review of cross-
sectional, prospective and mixed methods
studies published from November 2007 to
November 2017 was conducted on PsycINFO,
PSYNDEX and PubMed using a combination
of the keywords heart transplantation, heart
transplantation patient, quality of life, and
health-related quality of life.
Results. A total of 14 studies with a cross-
sectional design, 6 studies with a prospective

design and 2 mixed-methods studies were
identified. The stability of health-related qua-
lity of life up to 10 years after transplantation
has been reported. Most often generic scales,
such as SF-36 (8) and WHOQoL-BREF (7) were
used for data collection. Demoralization,
depression, pain, gastrointestinal symptoms,
sexual dysfunction, and poor oral health
influence health-related quality of life
negatively, whereas social and family support
have a positive impact.
Conclusion. Although health-related
quality of life is positively influenced by
transplantation, further research regarding
gender differences is needed. Disease-specific
scales were rarely used.

Keywords
Heart transplantation · Heart failure · Physical
activity · Rehabilitation · Heart diseases

Gesundheitsbezogene Lebensqualität bei Erwachsenen nach
Herztransplantation – eine systematische Übersicht

Zusammenfassung
Hintergrund. Die gesundheitsbezogene
Lebensqualität ist ein multidimensionales
Konzept, das u. a. der Erhebung des Einflusses
von medizinischen Interventionen auf
das individuelle Wohlbefinden dient.
Herztransplantationen beeinflussen die
gesundheitsbezogene Lebensqualität grund-
legend. Ziel dieses systematischenReviews
ist, anhand vorliegender Studien einen
Überblick über die gesundheitsbezogene
Lebensqualität nach Herztransplantationen
zu geben und Einflussfaktoren genauer zu
beschreiben.
Methoden. Das systematische Review
schließt quantitative Studien ein (Quer-
schnittstudien, prospektive Studien und
Studien mit gemischtem Design), die
zwischen November 2007 und November
2017 veröffentlicht wurden. Das Review
wurde auf PsycINFO, PSYNDEX und PubMed
mit einer Kombination der Schlüsselwörter
„heart transplantation“, „heart transplantation
patient“, „quality of life“ und „health-related
quality of life“ durchgeführt.
Ergebnisse. Insgesamt 14 Querschnittstudi-
en, 6 prospektive Studien und 2 Studienmit

gemischtem Design wurden gefunden. Es
zeigt sich eine stabile gesundheitsbezogene
Lebensqualität bis zu 10 Jahre nach
Herztransplantation. Für die Datenerhebung
wurden am häufigsten unspezifische Skalen
wie SF-36 und WHOQoL-BREF verwendet.
Als negative Einflussfaktoren auf die
gesundheitsbezogene Lebensqualität sind
Demoralisierung, Depression, Schmerzen,
gastrointestinale Beschwerden, sexuelle
Dysfunktion und schlechter Zahnstatus zu
benennen. Soziale Unterstützung durch die
Familie wirkt sich positiv aus.
Diskussion. Defizite in der bisherigen For-
schung bestehen vor allem in der fehlenden
Betrachtung des Einflusses der Geschlechts-
zugehörigkeit der Patienten sowie in der
seltenen Verwendung krankheitsspezifischer
Erhebungsinstrumente.

Schlüsselwörter
Herztransplantation · Herzinsuffizienz ·
Körperliche Aktivität · Rehabilitation ·
Herzerkrankungen
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Fig. 19 Flowchart of study
selection process and ex-
clusions.HRQoL health-re-
lated quality of life

ISEL total score and belonging were as-
sociated with physical (r= 0.31, p< 0.05;
r= 0.35, p< 0.01) and social domains
of HRQoL (r= 0.37, p< 0.01; r= 0.41,
p< 0.01), and ISEL appraisal with social
QoL (r= 0.28, p< 0.05) [31]. Self-per-
ceived family support was a predictor
of the physical and mental component
summary in multivariate analysis [28].
Satisfaction with emotional, tangible,
and social support was associated with
better HRQoL (low scores indicating
more satisfaction, r= –0.60, r= –0.50,
r= –0.54, p< 0.0001) [16].

All domains ofWHOQoL-BREFwere
correlated with different coping strate-
gies (positive correlation with focus on
problem and negative correlation with
focus on emotion). Psychological, social
and environmental domains were asso-
ciated with focus on social support [32].
Overall HRQoL (WHOQoL-BREF) cor-
related significantly with sense of coher-
ence (r= 0.66), optimism (r= 0.53), and
self-efficacy (r= 0.62; all p< 0.004) [33].

Influence of physical factors on
HRQoL

Holtzman et al. assessed pain in a sam-
ple of 92 HTx patients [24]. 10.9% of
patients reported having severe or very
severe pain. In contrast to one general

population sample, patients with at least
amild level of pain reported significantly
worse scores in all domains of SF-36,
indicating worse HRQoL, whereas HTx
patients with no or little pain described
having similar levels of social function-
ing, role interference due to emotional
difficulties, and mental health [24].

Patients with severe gastrointestinal
symptoms (Gastrointestinal Symptom
Rating Scale >1) reported lower scores
inall SF-36domains [34]. Phanet al. [26]
underlined high levels of sexual dysfunc-
tion (50% of women and 78% of men,
mean age 61.2± 11.4 years). Patients
with sexual dysfunction had significant
lower subscores of SF-12 in general
health (41.1 vs 52.8, p= 0.02), physical
health (38.6 vs 50.0, p= 0.02), physical
functioning (38.2 vs 50.0, p= 0.01) and
physical role limitation (39.5 vs 50.3,
p= 0.01) than patients without sexual
dysfunction. Additionally, a poor per-
ceived impact of oral health on HRQoL
was reported (mean score 24.43 of a total
196 points) [35].

At 5–10 years after transplant, social
and economic satisfaction, domains of
QLI, were a significant predictor of sur-
vival (hazard ratio 0.05, range 0.00–0.75,
p= 0.03) in multivariate analysis, as were
education, coexisting cardiovascular and
hematologic illnesses, NYHA classes I

and II, compliance with the medical reg-
imen, cumulative infections and being
married. Patients surviving 5–10 years
after heart transplant reported signifi-
cantly better HRQoL than nonsurviving
patients (higher scores in all domains of
QLI) [14].

Discussion

Regarding the development of HRQoL,
the stability of HRQoL up to 10 years
posttransplant is to be highlighted. Two
cross-sectional studies support the long-
term stability of QoL up to 5 years post-
transplant. In comparison to a general
population sample, significantly lower
scores in all aspects of SF-36 except for
mental health at 1, 3 and 5 years post-
transplant were determined. In sum-
mary, older patients were more satis-
fied with HRQoL. Demoralized and de-
pressed patients had lower scores in all
SF-36 domains. Satisfaction with social,
emotional, tangible and family support
wasassociatedwithbetteroverallHRQoL
scores and physical and psychosocial do-
mains. Several coping strategies (focus
onproblem, focuson social support) cor-
related with better HRQoL. Pain, sexual
dysfunction and gastrointestinal symp-
toms have a negative impact on HRQoL.
Social and economic satisfaction, com-
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Table 2 Overview of the selected studies

Study Study design Sample Assessment tool of HRQoL STROBE

Aguiar et al., 2011 (Brazil)
[25]

Cross-sectional study 55 HTx patients,
male 62.8%

WHOQoL-BREF Moderate
11/22

Delgado et al., 2015 (Spain)
[19]

Multicentre cross-sectional
study

303 HTx patients,
male 71.2%

EuroQol (EQ-5D-3L),
Kansas City Cardiomyopathy Questionnaire
(KCCQ)

Very high
19/22

Farmer et al., 2013 (USA)
[14]

Prospective multicentre
study

555 HTx patients,
male 78%

Quality of Life Index (QLI) Moderate
13/22

Galeone et al., 2014 (France)
[20]

Cross-sectional study 131 HTx patients,
male 75%

Medical Outcomes Study 36-item Short
Form Health Survey (SF-36)

Moderate
13/22

Grandi et al., 2011 (Italy)
[27]

Mixedmethods study 95 HTx patients,
male 83%

WHOQoL-BREF Moderate
14/22

Holtzman et al., 2010
(Canada) [24]

Cross-sectional study 92 HTx patients,
male 81.5%

SF–36 Moderate
11/22

Jakovljevic et al., 2014
(United Kingdom) [23]

Prospective, observational
study

12 HTx patients
14 LVAD patients
14 HF patients
14 healthy subjects

Minnesota Living with Heart Failure Ques-
tionnaire (MLHFQ)

Moderate
13/22

Jokinen et al., 2010 (Finland)
[34]

Cross-sectional study 167 HTx patients,
male 80%

SF-36 Moderate
15/22

Kugler et al., 2010 (Ger-
many) [21]

Prospective, cohort study 82 HTx patients,
male 74.1%

SF-36 High
18/22

Kugler et al., 2011 (Ger-
many) [22]

Prospective, comparative
study

54 HTx patients,
male 96.6%

SF-36,
Visual analog scale for health satisfaction

High
18/22

Kugler et al., 2014 (Ger-
many) [30]

Cross-sectional study 203 HTx patients,
male 80.3%

SF-36 Very high
19/22

Milaniak et al., 2014
(Poland) [33]

Cross-sectional study 121 HTx patients,
male 75.2%

WHOQoL-BREF Moderate
11/22

Phan et al., 2010 (USA) [26] Cross-sectional study 39 HTx patients,
male 85%

SF-12,
Quality of Life Enjoyment and Satisfaction
Questionnaire

Moderate
13/22

Ruzyczka et al., 2011
(Poland) [29]

Cross-sectional study 46 HTx patients,
male 76.19%

WHOQoL-BREF low
9/22

Saeed et al., 2008 (United
Kingdom) [18]

Cross-sectional study 323 HTx patients,
male 63.8%

SF-36,
EuroQol

Moderate
15/22

Segura-Saint-Gerons et al.,
2012 (Spain) [35]

Cross-sectional study 150 HTx patients,
male 78.7%

Oral Health Impact Profile (OHIP-49) Moderate
12/22

Shamaskin et al., 2012 (USA)
[15]

Prospective, longitudinal
study

555 HTx patients,
male 78%

QLI Cardiac Version- IV Moderate
15/22

Sirri et al., 2011 (Italy) [31] Cross-sectional study 66 HTx patients,
male 79%

WHOQoL-BREF Moderate
13/22

Trevizan et al., 2017 (Brazil)
[32]

Cross-sectional study 33 HTx patients,
male 67%

WHOQoL-BREF Moderate
15/22

Tseng et al., 2010 (Taiwan)
[17]

Mixed-methods study 50 HTx patients,
male 86%

WHOQoL-BREF low
8/22

Tung et al., 2011
(Taiwan) [28]

Cross-sectional study 153 HTx patients,
male 75.2%

SF-36 Moderate
11/22

White-Williamset al., 2013
(USA) [16]

Prospective, longitudinal
study

555 HTx patients,
male 78%

QLI Moderate
14/22

Abbreviations provided in. Table 1, HTx heart transplantation, LVAD left ventricular assist device, HF heart failure, STROBE Strengthening the Reporting
of Observational Studies in Epidemiology STROBE
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Fig. 29 Changes in SF-36
subscalesover time (dataof
Kugler et al. [22], patients 1
to 2 and 6 to 8months after
transplant n=54; Saeed et
al. [18], patients 1, 3, and
5 years after transplant,
n= 80,n= 127,n= 116;Ga-
leone et al. [20], patients >
20 years after transplant,
n= 81). PFphysical func-
tioning, RP role physical,
BPbodily pain,GH general
health, VT vitality, SF social
functioning, RE role emo-
tional,MHmental health

Fig. 38 Changes in 5Q-5DVAS over time (data of Delgado et al. [19], patients 6months, 1, 3, and 5
years after transplant, n=52, n=57, n= 66, n= 62, n=66; Saeed et al. [18], patients 1, 3, and 5 years
after transplant, n=80, n=127, n= 116)

ponents of QLI, were significant predic-
tors of survival at 5–10 years after trans-
plantation. Generic scales such as SF-36
(8 times) andWHOQoL-BREF (7 times)
were encountered most often in data as-
sessment.

The impact of gender on HRQoL in
HTx patients is difficult to determine
since gender is rarely analyzed separately.
The majority of assessed patients in all
studies were male, and results regard-
ing gender differences were inconclusive.

Small gender differences in HRQoL of
heart failure patients have been reported
[36, 37]. The examination of a possible
gender difference is therefore of partic-
ular interest.

Conway et al. described in their re-
view of qualitative studies of HRQoL in
HTx patients that HTx patients tend to
have negative psychological experiences,
such as depression. Psychological well-
being was positively influenced by social
support in their analysis [38]. Our re-
sults regarding the impact of depression
and family and social support onHRQoL
support these findings.

Greater symptom burden, including
pain, sexualdysfunction, andseveral gas-
trointestinal symptoms, and prevalence,
lower age and higher NYHA classifica-
tion were predictors of worse HRQoL
in heart failure patients [9]. Again, our
results highlight the negative impact of
pain, gastrointestinal symptoms, sexual
dysfunctionandpoororalhealthonover-
all HRQoL.

Nonsurviving heart failure patients in
a 3-year follow-up study reported worse
overall HRQoL (according to MLHFQ)
and a decrease in physical function-
ing, physical role limitation, bodily pain
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and general health (Medical Outcome
Study 36-item General Health Survey,
RAND36) than survivors at baseline [7].
Similar results forHTxpatients surviving
5–10 years have been described [14].

Limitations

Most of the included studies had a cross-
sectional design. Cause and effect rela-
tions cannot be determined in this study
design, limiting validity and assessment
of confoundingbias. Regarding this anal-
ysis, a potential selectionbiasmust be ad-
dressed, since the selected articles only
regard adult HTx patients in the con-
text of HRQoL. In addition, only a small
sample of articles was chosen. This re-
duces generalizability. Furthermore, ar-
ticles not published in English or with
a qualitative approach were excluded.

Conclusion

This systematic review has reported the
development of posttransplant HRQoL
in HTx patients, influencing factors of
HRQoL, and frequently used assessment
toolsofHRQoL.Further researchregard-
ingpossiblegenderdifferences inHRQoL
of HTx patients is needed. The negative
impact of psychological and physical fac-
tors, such as depression, pain, gastroin-
testinal symptoms, and sexual dysfunc-
tion, on HRQoL of HTx patients is to be
considered in clinical research and pa-
tient care. Research about other possible
influencing factors on HRQoL of HTx
patients, that have already been reported
in heart failure patients, needs to be con-
ducted since our review does not provide
information on important sociodemo-
graphic characteristics such as education
and marital status [39]. With regard to
the scales used, a lack of sensitivity of SF-
36 and QLI in a small sample of cardiac
patients has been reported [40]. Generic
scales toassessHRQoLweremainlyused,
whichare likely tohave a lower sensitivity
than disease-specific scales. In only one
patient sample, the QLI cardiac version
was used for data collection. For this rea-
son, small changes in QoL were possibly
not detected. Therefore, disease specific
scales need to be incorporated in future
research to specify results. Awareness

of various influencing factors, such as
pain and sexual dysfunction, on HRQoL
in HTx patients is required to improve
screening and communication with pa-
tients.
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