
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Jagiellonian Univeristy Repository
Assessment of Quality of Life Among Patients After Lung
Transplantation: A Single-Center Study

Tomasz Stącela, Izabela Jaworskaa,b, Fryderyk Zawadzkia,b,*, Marta Wajda-Pokrontkaa,b, Zofia Tatoja,b,
Maciej Urlika, Mirosław Nęckia, Magdalena Latosa,b, Wioletta Szywacza,b, Alicja Szczerbaa,b,
Remigiusz Anto�nczyka,b, Anna Pióroa,b, Piotr Przybyłowskiac, Marian Zembalab, and Marek Ochmana,b

aSilesian Center for Heart Diseases, Zabrze, Poland; bDepartment of Cardiac, Vascular, and Endovascular Surgery and Transplantology,
Medical University of Silesia, Katowice, Poland; and cFirst Chair of General Surgery, Jagiellonian University, Medical College, Kraków,
Poland
ª 2020 The
access artic
creativecom
230 Park Av

Transplantat
ABSTRACT

Introduction. Lung transplantation (LTx) is the only effective method of treatment to
improve the health and quality of life (QoL) of patients with end-stage lung diseases. After
LTx, medical examination accompanied by quality of life assessment should be performed on
routine follow-up visits. The aim of the study was to assess the QoL of patients after LTx.
Material and methods. The study group consisted of 60 patients (29 women and 31 men);
20 patients received single lung transplantation (SLT), and 40 received double lung trans-
plantation (DLT). To determine the patient’s QoL, the General Health Questionnaire
(GHQ), the World Health Organization Quality of Life TesteBREF (WHOQOL-BREF),
and the Saint George Respiratory Questionnaire (SGRQ) were used. Spirometry and the
6-minute walk test were analyzed to examine efficiency of transplanted organs.
Results. In SGRQ there are differences between patients with cystic fibrosis and interstitial
lung disease in symptom domain (20.28% vs 39.26%, P ¼ .025) and total score (19.38% vs
32.47%, P ¼ .028). As reported in the GHQ, men had worse overall results than women in
sten scale (5.22 points vs 4.69 points). Patients after SLT achieved similar scores in every
questionnaire.
Conclusion. Studies assessing QoL should be an important addition to lung function tests
and an integral part of control during postoperative follow-up visits. This study is one of the
important contributions to understanding of how essential QoL is after LTx. The authors of
this study realize that their work does not cover the whole issue, and further studies in this
area are warranted.
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Poland. E-mail: zawadzkifryderyk@gmail.com
LUNG transplantation (LTx) is the final option for
treating patients with end-stage lung diseases. The

most common indications for LTx are chronic obstructive
pulmonary disease (COPD), interstitial lung disease (ILD),
cystic fibrosis (CF), and idiopathic pulmonary arterial hy-
pertension (IPAH) [1]. Before LTx, every patient with end-
stage lung disease needs specific therapy consisting of
pharmacologic and appropriate nonpharmacologic support
[2]. Prior to the procedure, typical patient symptoms are
fatigue, dyspnea, or intolerance of any life activity. This
affects patients’ frame of mind and negatively influences
quality of life (QoL). LTx prolongs life and positively affects
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its quality in general [3e8]. The definition of QoL defined by
World Health Organization (WHO) is an “individual’s
perception of their position in life in the context of the
culture and value systems in which they live and in relation
to their goals, expectations, standards, and concerns.”
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Interpretation of this general universal definition includes
psychological state, social relationships, personal beliefs,
and their relationships to salient features of the environ-
ment, level of independence, and individuals’ physical
health [9]. Among medical tests, QOL questionnaires and
psychiatric assessments should not be forgotten during
follow-up visits. The aim of this single-center study was to
analyze the QoL in patients who underwent LTx between
2003 and 2018.
MATERIALS AND METHODS

This study assessed 60 patients (29 women and 31 men) with the
mean age of 44.2 years � 14.7 (range 18-72 years of age) who un-
derwent LTx in the Lung Transplant Program of Silesian Center for
Heart Diseases in Zabrze, Poland, between 2003 and 2018.

The mean time between LTx and completion of the question-
naires was 54.97 months � 41.28 (range 12-145 months). Among
our study group, 40 patients (66.7%) had double lung trans-
plantation (DLT) (20 women and 20 men). Twenty patients
(33.3%) underwent single lung transplantation (SLT) (9 women and
11 men). The most common diagnoses were CF: 15 patients (25%);
COPD: 15 patients (25%); IPAH: 6 patients (10%); ILD: 20 pa-
tients (33.3%), which includes idiopathic pulmonary fibrosis (12),
sarcoidosis (2), histiocytosis (3), lymphangioleiomyomatosis (1),
and hypersensitivity pneumonitis (2); and other diagnoses: 4 pa-
tients (6.7%), which includes Osler-Weber-Rendu syndrome (1),
Williams-Campbell syndrome (1), pulmonary veno-occlusive dis-
ease (1), and bronchiectasis (1).

The inclusion criteria were patients 18 years or older who
attended our center for a controlled hospitalization and agreed to
take part in our study and who had undergone LTx at least 1 year
previously. Time from transplantation was not a limitation for in-
clusion provided the patient completed 1 year of follow up since
LTx. To determine the patients’ QoL, patients were asked to fill out
the following questionnaires:

1. World Health Organization Quality of LifeeBREF (WHOQOL-
BREF) questionnaire. This questionnaire was used to assess the
psychometric QoL. It analyzes the emotional state (joy of life,
the possibility of realizing interests, relationships with the im-
mediate environment, experiencing negative feelings) and the
physical condition of the respondent (sleep disorders, efficiency
in everyday life, energy level enabling functioning in society) and
contains 4 separate domains: somatic, psychological, social, and
environmental. Each question is scored by the 5-level Likert
scale (1: strongly disagree; 2: disagree; 3: neither agree nor
disagree; 4: agree; 5: strongly agree).

2. General Health Questionnaire (GHQ-28). This questionnaire is
used to assess the mental health of adults. GHQ-28 allows the
selection of people whose mental state has collapsed temporarily
or for a long time as a result of experienced difficulties, problems,
or as a result ofmental illness, and thosewho have a significant risk
ofmental health disorders. It consists of 28 questions included in 4
domains: symptoms, anxiety and insomnia, social dysfunction, and
severe depression; each is scored on a 4-point Likert scale (0-1-2-
3). Results calculated by the Likert scale were transferred to a 10-
point sten scale. The probability of mental illness is assessed as a
cutoff point at>6 points on the sten scale. The higher the result on
the sten scale, the higher probability of mental illness.

3. Saint George Respiratory Questionnaire (SGRQ). This ques-
tionnaire is designed to measure health impairment. It is divided
into 2 parts and 3 components. Part 1 shows the frequency of
respiratory symptoms and assesses the patient’s perception of his
or her recent respiratory problems. This part contains the
symptoms component. Part 2 is about the patient’s current state,
which is composed of an activity component and impacts
component. The activity component consists of questions about
activities that cause or are limited by breathing difficulty,
whereas the impacts component covers functioning and psy-
chological disturbances resulting from airway disease.

4. Authorial metric. This questionnaire includes marital status, ed-
ucation, employment, and number of hospitalizations per year.
We assessed pulmonary function before and after LTx by the

6-minute walk test (6MWT), which includes distance (m), Borg
scale, oxygen saturation (SpO2 [%]) before and after 6MWT, as
well as spirometry; forced expiratory volume in first second (FEV1);
and forced vital capacity (FVC). We believe that results of pul-
monary function tests (satisfactory or not) are only surrogate of
QOL. We also examined the following parameters (separately for
SLT and DLT patients) before LTx and at the time of survey: body
mass index (kg/m2), hemoglobin concentration (dL), estimated
glomerular filtration rate (eGFR [mL/min/1.73 m2]), and time on
waiting list (days). Donor’s information as medium age (years),
body mass index, and cause of death were collected. This compar-
ison between SLT vs DLT recipients revealed that patients who
received DLT were significantly younger than SLT recipients (36.45
� 14.77 years vs 45.65 � 12.97 years; P ¼ .021). At the time of
qualification, SLT recipients gained better results in spirometry
than DLT recipients (FEV1%-44.88% � 23.88 vs 28.52% � 18.64;
P ¼ .029). Kidney function at the time of qualification measured by
eGFR (mL/min/1.73 m2) was within normal range in both groups;
however, eGFR was higher among DLT patients (130.49 � 55.23 vs
95.57 � 22.62; P ¼ .016). That data are presented in Table 1.

STATISTICAL ANALYSIS

Results of collected data are presented as a mean and �
standard deviations. The Smirnov-Kolmogorov test was used
to verify the type of distribution. Differences for quantitative
variables between groups were measured by the Student’s t
test. All findings with P < .05 were considered statistically
significant. For statistical analysis, Statistica 10.0 software
(StatSoft, Inc., Tulsa, Oklahoma, USA) was used.
Patients with Osler-Weber-Rendu syndrome (n ¼1 ),

Williams-Campbell syndrome (n ¼ 1), pulmonary veno-
occlusive disease (n ¼ 1), bronchiectasis (n ¼ 1), and
IPAH (n ¼ 6) were excluded from comparative analysis
because of the small populations of these patients.

RESULTS

From January 2003 to December 2018, 177 LTx were per-
formed in our center; 117 patients were excluded from the
study because of the following reasons: death (n ¼ 84), lack
of 1-year follow-up visit (n ¼ 10), admittance to ward
because of deterioration of lung function (n ¼ 16), or no
follow-up visit (n ¼ 7).

1. Demographic metrics: Information on marital status,
education, employment, and number of hospitalizations
were collected. According to marital status, the study
group was split into participants who married or lived



Table 1. Data of Comparison Single Lung Recipients vs Double Lung Recipients Including Demographic Data, Clinical Data at the Time
of Qualification, Information About Donors, and Clinical Data at the Time of Survey

SLT (n ¼ 20) DLT (n ¼ 40) P Value

Demographic Data
Age, y 45.65 � 12.97 36.45 � 14.77 .021
Sex, % male 55 50 .715
COPD, % 20 27.5
ILD, % 65 17.5
Sarcoidosis, % 10 0
Histiocytosis, % 15 0
IPF, % 30 15
LAM, % 5 0
Hypersensitivity pneumonitis, % 5 2.5
CF, % 10 32.5
PVOD, % 0 2.5
Williams-Campbell syndrome, % 0 2.5
Osler-Weber-Rendu syndrome, % 0 2.5
Bronchiectasis, % 0 2.5
IPAH, % 5 12.5

Clinical Data at the Time of Qualification
BMI, kg/m2 22.37 � 4.22 20.32 � 3.76 .075
Time on waiting list, d 212.68 � 275.85 256.91 � 270.84 .436
Hgb, g/dL 12.79 � 3.59 13.12 � 3.07 .738
eGFR, mL/min/1.73 m2 95.57 � 22.62 130.49 � 55.23 .016
FEV1% 44.88 � 23.88 28.52 � 18.64 .029
FVC% 56.78 � 23.58 48.06 � 20.36 .252
Distance in 6MWT, m 299.86 � 155.57 325.36 � 145.17 .581
Borg’s scale, points 5.00 � 2.29 4.91 � 1.89 .893
SpO2 before 6MWT, % 89.94 � 5.11 89.61 � 8.67 .891
SpO2 after 6MWT, % 73.94 � 9.79 75.50 � 14.33 .711

Donor’s Information
Age, y 33.85 � 11.96 39.36 � 11.22 .267
BMI, kg/m2 24.01 � 2.38 22.88 � 15.97 .323
Donor’s cause of death
Cerebrovascular accidents, % 55 52.5
Cerebral trauma, % 40 37.5
Other, % 5 10

Clinical Data at the Time of Survey
Hgb, g/dL 8.01 � 0.71 7.63 � 0.98 .148
eGFR, mL/min/1.73 m2 46.19 � 21.86 62.73 � 39.58 .107
FEV1% 56.75 � 17.01 68.92 � 25.74 .056
FVC% 68.05 � 15.66 81.97 � 18.25 .005
Distance in 6MWT 480.72 � 97.09 514.23 � 119.95 .285
Borg scale, points 2.10 � 1.96 2.11 � 2.13 .978
SpO2 before 6MWT 97.40 � 1.43 98.28 � 1.71 .421
SpO2 after 6MWT 93.10 � 4.91 95.72 � 4.11 .034

Abbreviations: BMI, body mass index; CF, cystic fibrosis; COPD, chronic obstructive pulmonary disease; DLT, double lung transplantation; eGFR, estimated
glomerular filtration rate; FEV1, forced expiratory volume in first second; FVC, forced vital capacity; Hgb, hemoglobin concentration; ILD, interstitial lung disease; IPAH,
idiopathic pulmonary arterial hypertension; IPF, idiopathic lung disease; LAM, lymphangioleiomyomatosis; PVOD, pulmonary veno-occlusive disease; SLT, single lung
transplantation; SpO2, oxygen saturation.
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with his/her partner, 38 (63.33%); single, 18 (30%);
separated or divorced, 3 (5%); and widow/widower, 1
(1.67%). According to education status, most patients
completed secondary school, 34 (56.67%); vocational, 12
(20%); higher education, 9 (15%); and primary school, 5
(8.33%). Based on employment status, the study group
was divided into patients who did not work and claimed
annuities, 42 (70%); patients who worked after LTx, 9
(15%); patients who were retired, 7 (11.67%); and pa-
tients who were unemployed (did not work before and
after LTx), 2 (3.33%).

In the analyzed group, the average number of hospitaliza-
tions were 4.13 � 3.02 per year. The requirement of hospital
admission was observed slightly more often in SLT



Table 2. Data From WHOQOL-BREF, GHQ-28, and SGRQ Questionnaires

Study Population SLT DLT Men Women CF COPD ILD

WHOQOL-BREF (points)
Somatic, points 26.75 � 4.97 27.05 � 4.16 26.60 � 4.96 27.09 � 3.57 26.38 � 5.66 27.53 � 4.53 26.93 � 4.68 26.75 � 4.28
Psychological, points 22.28 � 3.52 22.55 � 4.04 22.15 � 3.28 22.45 � 2.89 22.10 � 4.13 23.20 � 2.57 21.53 � 3.18 22.90 � 3.59
Social, points 11.21 � 2.78 11.25 � 3.06 11.20 � 2.67 11.13 � 2.41 11.31 � 3.17 11.53 � 2.75 11.13 � 2.44 11.30 � 2.97
Environmental, points 29.77 � 3.72 30.45 � 4.08 29.43 � 3.54 29.84 � 3.05 29.69 � 4.38 30.40 � 2.53 28.73 � 3.15 30.40 � 4.19
GHQ-28 (points)
Symptoms, points 6.08 � 4.11 5.65 � 4.28 6.30 � 4.05 5.48 � 3.13 6.72 � 4.91 4.80 � 2.91 6.67 � 5.12 6.00 � 3.55
Anxiety and insomnia, points 5.80 � 4.51 4.90 � 4.62 6.25 � 4.43 5.25 � 3.93 6.37 � 5.04 5.00 � 3.56 6.53 � 5.28 5.55 � 4.54
Social dysfunction, points 7.67 � 2.75 7.85 � 2.03 7.57 � 3.07 7.32 � 1.39 8.03 � 3.68 6.60 � 2.73 7.80 � 2.34 7.80 � 1.82
Depression, points 1.57 �2.21 0.90 � 1.25 1.90 � 2.51 1.19 � 1.44 1.96 � 2.78 1.86 � 3.04 1.73 � 2.25 1.15 � 1.34
Total, points 21.12 � 11.41 19.30 � 10.94 22.03 � 11.67 19.25 � 8.07 23.10 � 14.01 18.27 � 9.84 22.73 � 12.26 20.50 � 10.49
Sten scale, points 4.96 � 2.03 4.55 � 1.73 5.17 � 2.16 5.22 � 1.73 4.69 � 2.32 4.13 � 1.99 5.33 � 2.32 5.05 � 1.79
Low sten, points 24 (40%) 10 (50%) 14 (35%) 11 (35.48%) 13 (44.83%) 9 (60%) 5 (33.33%) 7 (35%)
Average sten, points 22 (36.67%) 8 (40%) 14 (35%) 12 (38.72%) 10 (34.48%) 4 (26.67%) 4 (26.67%) 10 (50%)
High sten, points 14 (23.33%) 2 (10%) 12 (30%) 8 (25.80%) 6 (20.69%) 2 (13.33%) 6 (40%) 3 (15%)
SGRQ (percentage)
Symptoms, % 32.76 � 26.07 31.13 � 27.78 33.57 � 25.49 34.78 � 26.14 30.61 � 26.28 23.28 � 21.16 36.99 � 32.47 32.36 � 23.77
Activity, % 35.83 � 28.97 39.78 � 21.84 33.86 � 32.02 40.86 � 25.57 30.45 � 31.77 20.28* � 26.25 40.26 � 30.77 39.26* � 21.81
Impacts, % 26.39 � 18.67 27.38 � 14.78 25.91 � 20.49 27.18 � 18.10 25.55 � 19.54 17.67 � 16.84 28.21 � 18.13 28.65 � 16.66
Total, % 30.24 � 20.87 31.71 � 17.18 29.61 � 22.57 32.47 � 19.03 27.86 � 22.78 19.38† � 17.51 33.07 � 23.39 32.47† � 16.02

Results of WHOQOL-Bref are featured as raw scores and transformed into numeric values ranging between 0 and 100 points.
Abbreviations: CF, cystic fibrosis; COPD, chronic obstructive pulmonary disease; DLT, double lung transplantation; GHQ-28, General Health Questionnaire 28; ILD, interstitial lung disease; SGRQ, Saint George

Respiratory Questionnaire; SLT, single lung transplantation; WHOQOL-BREF, World Health Organization Quality of Life TesteBREF.
*P ¼ .025.
†P ¼ .028.
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recipients vs DLT recipients (4.35 � 2.81 vs 4.02 � 3.15; not
statistically important [NS]) and in men vs women (4.22 �
2.87 vs 4.05 � 3.21; NS).
Transplanted patients with CF had the least frequent hos-
pital admissions per year compared with transplanted pa-
tients with COPD and ILD (2.64 � 2.06 vs 4.80 � 3.59 vs
4.13 � 2.88 respectively; NS).
2. According to the WHOQOL-BREF questionnaire, CF,

COPD, and ILD patients after LTx achieved comparable
results in every analyzed domain. Surprisingly, SLT vs
DLT recipients reported similar functioning in all do-
mains of the questionnaire: somatic, psychological, so-
cial, and environmental. The same situation follows with
comparison of men vs women. All results were NS be-
tween mentioned DLT vs SLT and between men vs
women groups (Table 2).

3. In the GHQ-28 questionnaire, SLT recipients reported
fewer instances of somatic disorders, anxiety, and
depression, but manifested more social dysfunction than
DLT patients. However, this results are NS. The ana-
logues situation compared men and women, and again it
was NS. The COPD group reported barely more than
other lung recipients in 3 out of 4 domains: symptoms,
anxiety, and social dysfunction. It was an NS observation.
However, CF patients generally described their QoL as
better than ILD or COPD recipients. Out of all studied
patients (regardless of diagnosis), good mental status ac-
cording to the sten scale (<4 points) was observed in 40%
of recipients, and poor mental status ( >6 points) was
noted in 23.33% of recipients (NS). A comparable per-
centage of men and women assessed their mental health
after LTx as good (sten scale <4 points) 35.5% vs 44.8
(NS). High (good)mental status (low sten scale<4 points)
was achieved in 60% of CF patients and only in 33.3% of
COPD patients and 35.0% of ILD patients; however, re-
sults were NS (Table 2).

4. In SGRQ, there were no disparities between men vs
women and SLT vs DLT patients. Statistically significant
differences were observed between CF and ILD patients
in the activity component of SGRQ (P ¼ .025) and in
total score (P ¼ .028) (Table 2). In contrast to ILD pa-
tients who led mostly normal lives, CF patients had a lot
of activity limitations before LTx. LTx does not allow
ILD patients to return to normal preedisease func-
tioning, but reduces the restrictions of functioning in CF
patients.

5. It can be assumed that pulmonary function tests are
surrogate for QoL after transplantation. However, results
of pulmonary function tests are not included in any of the
known questionnaires. Results of pulmonary function
tests are presented in Table 3 but have not been analyzed
for their impact on the QoL. DLT patients gain signifi-
cantly better results in FVC% (P ¼ .005) and maintain
higher saturation after 6MWT (P ¼ .034) in comparison
to SLT recipients. COPD patients achieve greater FVC
% than the ILD group (P ¼ .01) and compared to all
study populations (P ¼ .04) (Table 3).
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DISCUSSION

After LTx, routine monitoring of the transplanted organ is
important to detect and prevent complications. The
importance of measuring graft function is incontestable.
The investigation of lung function includes: spirometry, lung
plethysmography, bronchoscopy, and 6MWT. Relevant tests
also include blood and biochemistry tests, immunosup-
pression drug level monitoring, and chest radiographs
[10e13]. No less important are QoL tests because they
reflect the actual, everyday functioning of recipients in
family and society, and as such, they should also be included
to routine assessment of patients after LTx.
There are a variety of different questionnaires assessing

QoL after LTx in the available literature. The most
commonly used are Nottingham Health Profile, the Short-
Form Health Survey, Quality of Life Index, and Karnof-
sky Performance Index [14]. Recently, Singer et al [15]
published validation of Lung Transplant Quality of Life
questionnaire, which is a new tool for testing QoL after
LTx. Considering this, we decided to choose the following
questionnaires: WHOQOL-BREF, GHQ-28 and SGRQ.
WHOQOL-BREF evaluates the emotional state (including
positive and negative feelings) and physical condition.
GHQ-28 assess changes in mental status due to difficult
experiences. SGRQ measures the quality and quantity of
symptoms from the respiratory tract, physical activity, and
its limitations due to the occurrence of the disease and
everyday functioning in society.
We compared the results of WHOQOL-BREF question-

naire in LTx patients with a healthy patient population. The
results obtained from WHOQOL-BREF questionnaire differ
substantially from results among healthy Polish responders
gathered for a study conducted by Jaracz et al [16], who vali-
dated this questionnaire in the Polish. Main differences were
observed in physical, psychological and environmental domains
(26.75 points� 4.97 vs 15.79 points� 2.23; 22.28 points� 3.52
vs 13.79 points� 2.51; and 29.77 points� 3.72 vs 13.10 points�
2.43, respectively) [16]. The differences show a better percep-
tion of QoL in patients after LTx than among the healthy
population of Jaracz’s group. The only worse results were ob-
tained in social domain (11.21 points � 2.78 vs 14.87 points �
3.04). This can be explained bymore restriction in daily life after
LTx, dependence of immunosuppression therapy, and the fear
of greater exposure to infections. These factors cause greater
difficulties in the social sphere, which translates into difficulties
in creating personal relationships and reducing the quality of
the sex life. Based on data from the WHOQOL-BREF ques-
tionnaire,CFpatients fromour study compared to results of the
healthy population in the Polish study differ positively in 3 of 4
domains: somatic, psychological, and environmental (27.53
points� 4.53 vs 15.79 points� 2.23; 23.20 points� 2.57 vs 13.79
points � 2.51; 30.40 points � 2.53 vs 13.10 points � 2.43,
respectively) [16]. CF patients before LTx have permanent
problems with respiratory system (eg, retention of mucus in the
bronchial tree, endless infections) and other problems
(digestive or genitourinary system).After LTx,CFpatients get a
new life: it lets them stop being dependent on assistive devices
like oxygen concentrators and physiotherapy equipment
assistingmucus removal, whichmakes themmore independent,
and their QoL improves [17].
Our results obtained from GHQ-28 among CF patients

differ slightly from Swedish adults with CF examined in a
QoL study in the Stockholm Cystic Fibrosis Centre [18].
The differences between our study and this Swedish popu-
lation in somatic symptom, anxiety and insomnia, social
dysfunction, and severe depression are as follows: 4.80
points � 2.91 vs 6.27 points � 4.15; 5.00 points � 3.56 vs
6.14 points � 4.61; 6.60 points � 2.73 vs 7.10 points � 3.09;
1.86 points � 3.04 vs 2.63 points � 3.33, respectively. This
means that our population in described domains are less
susceptible to disorders than the Swedish population; how-
ever the differences are NS. In general, 13.33% of CF pa-
tient recipients in our study and 32.20% in the cited study
experienced poor mental health (high risk of mental disor-
der; > 6 points in sten scale). The lower results achieved by
CF patients after transplantation in the GHQ-28 question-
naire mean that they are experiencing better mental health
after the procedure than patients still struggling with CF.
Lack of a sufficiently large amount of studies on the QOL

after LTx that use GHQ-28 does not allow to compare our
results to other centers and populations. Data obtained
from GHQ-28 may be useful to notice changes in subjective
assessment of patients’ prosperity during follow up and as a
screening test to examine mental condition. These are
particularly important for patients whose mental state
temporarily collapsed or collapsed long term after LTx,
especially during acute deterioration of graft function or
chronic lung allograft dysfunction.
The results obtained from SGRQ in our study are

convergent to those demonstrated in a study by Smeritschnig
[19] among patients after LTx for symptoms, activity, impact
component, and total score (32.76%� 26.07 vs 21.1%� 18.5;
35.83%� 28.97 vs 36.9%� 25.0; 26.39%� 18.67% vs 20.7%
� 18.3; 30.24% � 20.87 vs 24.4% � 18.3; respectively).
Normative mean values for Spain’s general population with
no history of lung disease in SGRQ are: 12.00%, 9.00%,
2.00%, and 6.00%, respectively, for symptoms, activity, im-
pacts, and total score [20]. Presented results of studies among
LTx patients from cited studies using the SGRQ test show
similarities in their perception of respiratory problems, lim-
itations of activities by breathing functioning, and psycho-
logical disturbances, and these are worse than in the healthy
population. Patients after LTx report more respiratory
symptoms and limitations in daily life functioning, which can
be connected to more prohibited activities after LTx (swim-
ming, playing group sports, being in larger groups of people,
especially during the infectious season) as well as greater
vulnerability to infections. Respiratory difficulties (cough,
breathing problems) after LTx may negatively influence
employment status and may be embarrassing in public.
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Data related to QoL in SGRQ test from Toronto Center
study in CF and COPD patients are 46.0% and 47.7%,
respectively and these are higher than data obtained from
our population of recipients: 19,4% and 33,0% respectively
[20]. The results in our population of CF and COPD re-
cipients are better than in Toronto populations. This means
that our CF and COPD recipients report fewer respiratory
system symptoms (eg, cough, dyspnea) and have fewer dis-
turbances of daily physical activity, which results in better
social and psychological functioning.
However, patients with ILD from Polish and Canadian

populations had similar scores (32.47% vs 38.5%) [21].
Differences in obtained results may be caused by a different
number of conducted surveys (60 vs 326).
In our comparative analysis, CF recipients differ impor-

tantly from ILD recipients in the activity component of SGRQ
(20.28% � 26.25 vs 39.26% � 21.81; P ¼ .025) and in total
score (19.38%� 17.51 vs 32.47%� 16.02; P¼ .028) (Table 2).
One of the possible explanations is that ILD patients are older
at the time of diagnosis and transplantation, and they lead
mostly normal lives while CF patients struggle with disease
from birth, and they have a lot of activity limitations before
LTx. LTx does not allow to return to normal pree-disease
functioning among ILD patients whereas importantly reduces
the restrictions of functioning in CF patients.
Performed statistical analysis revealed that DLT vs SLT

recipients during qualification process were significantly
statistically younger (36.45 � 14.77 years vs 45.65 � 12.97
years; P¼ .021) and had worse results of pulmonary function
tests with respect to FEV1% (44.88% � 23.88 vs 28.52% �
18.64; P ¼ .029); however, after LTx these differences sub-
sided. One should keep inmind that pulmonary function tests
are not included in QoL questionnaires. Results gained in
WHOQOL-BREF, GHQ-28, and SGRQ differ very slightly
and are comparable (Table 2). Similar data were drawn from
a study by Gerbase [22]. The authors using SGHQ reported
no significant difference between SLT and DLT recipients in
patient’s perception of QoL and restrictions in activity. This
can be explained by indiscriminate postoperative proceedings
for SLT and DLT patients including equal type of immuno-
suppression drugs and number of follow-up visit as well as
comparable exposure to infection.
The authors of this study are aware of the following limi-

tations: lack of results referring to theQoL patients with end-
stage lung disease from the qualification period for LTx, lack
of patients’ QoL surveys at follow-up visits to examine
changes in QOL, lack of multifactorial analysis with medical
data such as amount of bronchoscopy interventions, immu-
nosuppression medication level, and bacterial colonization
and infection, which were taken into consideration in the
literature review [7,20e22]. Aforementioned limitations will
be eliminated in the next study planned by the authors.
CONCLUSION

Studies assessing QoL should be an important addition to
lung function tests and an integral part of control during
postoperative visits. Those tests enable assessment of full or
incomplete return of a patient to a satisfying life. This may
also allow the introduction of appropriate adjustments in
the treatment used and the patient’s return to full QOL in
accordance with the WHO definition.
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