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Summary
Introduction. Cystic fibrosis (CF) is the most common autosomal recessive metabolic disease. All symptoms associated with the
gastrointestinal system have adverse effects on the nutritional status, which, in turn, is closely related to the prognosis for the
patient. Insufficient energy intake results in malnutrition, leading to worse respiratory function, and the early onset of comorbidities; it is accompanied with worse quality of life and a shortened lifespan.
Aim. The aim of our research was to assess the quality of life and nutritional status of adult patients with CF in Hungary and to
determine the correlations between nutritional status, lung function and the quality of life. In Hungary, we are the first to study
the relationship between nutritional status and the quality of life in adult CF patients.
Material and methods. 57 patients with CF from Hungary of both sexes were studied, all of them aged over 18. An assessment
of the quality of life with a questionnaire was conducted among them. Their nutritional status was measured with the bioelectrical impedance analysis. The most recently measured FEV1 (forced expiratory volume in 1 second) values for the patients
were analyzed. In order to assess the quality of life, the validated Hungarian translation of the disease-specific Cystic Fibrosis
Questionnaire-Revised (CFQ-R) – Teen/Adult version for ages 14 through adulthood – was used.
Results. The nutritional status is worse in female patients than in male. Undergoing lung transplantation did not have any
impact on the nutritional status. However, we found significant differences in the FEV1 values between the patients who underwent transplantation and those who did not.
No strong correlation was found between any parameters of the nutritional status, FEV1 and the domains of the quality of life.
In the mean values of the quality of life domains, the highest score appeared in the eating domain, while the lowest one was
found in the weight domain. We did not find any significant differences between the quality of life of male and female patients,
except for the respiratory symptoms domain, where women’s scores were lower. However, this result was not confirmed by
FEV1 data. Transplant patients’ quality of life was higher than non-transplant ones in almost all domains, with 6 domains where
statistically significant differences were found. The transplant CF patients, however, had lower scores in the weight and body
image domains. CF patients with lower BMI had lower quality of life than their peers. Muscle mass percentage did not differ
between groups. FEV1 showed a statistically significant correlation with six of the CFQ-R domains.
Conclusions. Our research is the first disease-specific assessment of the quality of life among Hungarian adult patients with CF.
In Hungary, we are the first to study the relationship between nutritional status and the quality of life in adult CF patients. We
conclude that early dietetical interventions should be implemented to improve patients’ condition and the quality of life.
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Introduction
Cystic fibrosis (hereinafter CF) is the most common
autosomal recessive metabolic disease. It affects multiple organs and, therefore, can present with different
symptoms, such as chronic respiratory disease, gastrointestinal symptoms, as well as changes in the pancreas, liver, biliary tract or reproductive tract. The disorder
is characterized by the dysfunction of exocrine glands,
which produce abnormally thick and sticky mucus. The
phlegm congestion causes obstructive lesions in many
vital organs, especially in the lungs and in the pancreas (1). The so-called CF-related diseases, such as diabetes mellitus (cystic fibrosis related diabetes – CFRD),

nasal polyposis, osteoporosis, chronic sinusitis or arthropathy, are likely to appear with ageing.
In 2012, there were 579 patients in the Hungarian registry of CF patients, including 261 women and 318 men.
248 out of these patients were adults. The proportion
of adults among the patients has become significantly
higher in the recent years due to improvements in therapy and easier access to transplantation. Mean age of CF
patients accounted for 14.77 years of age in 2008 and
rose to 16.54 years of age in 2012 (2). Due to the formerly relatively small adult population of the patients, it
was not possible to conduct a proper analysis on them.
Today, however, their increasing number enables to describe their problems with more accuracy.
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All the symptoms related to the gastrointestinal system compromise the nutritional status. Since the nutritional status plays a significant role in the progression
of cystic fibrosis, dietotherapy must be an essential part
of the treatment (3, 4). Patients with good nutritional status are more likely to preserve or improve their health
status, which also affects their quality of life (5). On the
other hand, lower nutritional status increases the risk of
death (6, 7). Therefore, watching for signs of malnutrition
and promoting the development of an adequate nutritional status are crucial for optimal treatment of CF (5).
Due to the gastrointestinal symptoms, deficiencies
are likely to be present in CF patients. To assess the
patients’ nutritional status, several parameters can be
used. Body mass index (BMI) and body fat percentage
accurately depict the nutritional status. Studies have
shown that, thanks to easy calculation and precise results, BMI can be applied with good effects as a help in
assessing CF patients. Bioelectrical impedance analysis
is commonly used for estimating body fat percentage.
The best predictor of mortality rate in CF is the decrease in the lung function, as the exacerbation of
a chronic lung disease remains the leading cause of
death in CF (8). There is a direct correlation between the
nutritional status, energy consumption and the functional
capacity of skeletal and respiratory muscles. Patients
with higher body mass index often have better lung function (7). Body weight and body mass index correlate with
the FEV1 value (forced expiratory volume in 1 second) (9).
In addition to physical, physiological and biochemical parameters, other factors must be taken into account when assessing the patient’s health status, such
as the individual’s subjective perception of their own life,
their physical and mental status, the ability to perform
their everyday activities, their social perceptions, as well
as the impact of all these factors on their health status.
Quality of life tests can be applied specifically for this
purpose.
Today there are standardised and validated methods
available for the assessment of the quality of life, which
include general and disease-specific questionnaires.
The second ones are more sensitive and consequently,
are able to detect smaller changes in the health status
of a given group of patients, but they preclude the comparison of patients suffering from different diseases. The
quality of life questionnaires can be further divided into
index- and profile-type questionnaires. Index-type questionnaires present the quality of life as a list of scores,
whereas profile-type questionnaires measure the quality
of different life domains.
Among various data collecting methods, self-administered questionnaires are the most common one. They
are easy to use, cost-efficient, as well as they are able to
provide standardised measurements (10).
The Cystic Fibrosis Questionnaire-Revised (CFQ-R),
which has a number of versions dedicated for specific
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age groups (children, adolescents and adults, parents),
can be used specifically to measure the quality of life of
patients with cystic fibrosis.
Aim
The aim of this study was to assess the quality of life
in adult patients with CF in Hungary, as it had never been
previously assessed. We aimed to collect the data about
patients’ nutritional status, lung function, as well as to
identify correlations between BMI, body fat percentage,
muscle percentage, FEV1 and quality of life domains.
Material and methods
Questionnaires were used to assess the quality of
life in CF patients. Participants’ nutritional parameters,
including weight, height, BMI, body fat percentage and
muscle percentage, were assessed. This paper analyses BMI, body fat percentage, muscle percentage, FEV1
and quality of life only. We collected surveys from 57 patients over 18 years of age.
Personal data, including anthropometric measurements
and questionnaires, were collected multiple times among
outpatients and inpatients in the years 2013 and 2014.
Inclusion criteria were as follows: diagnosed cystic
fibrosis, age over 18 years of age, appropriate cooperative skills, willingness to fill in the questionnaire as well
as to provide anthropometric data and to complete the
written consent form. Inadequate cooperation was considered an exclusion criterion.
Nutritional status and lung function
The patients’ nutritional status was assessed with
bioelectrical impedance devices, which enabled to
obtain the patients’ body weight, body fat percentage,
muscle percentage and body mass index (after entering
the height of the participant).
To obtain the indicators of the lung function, we collected the most recently measured FEV1 values for each
patient.
Quality of life
To assess the quality of life, we used the validated
Hungarian translation of the disease specific Cystic
Fibrosis Questionnaire-Revised (CFQ-R) – Teen/Adult
version for ages 14 through adulthood (11, 12). This
questionnaire consists of 50 separate questions, which
group the aspects of the quality of life into 12 domains:
physical functioning, emotional functioning, social functioning, body image, eating, treatment burden, respiratory and digestive symptoms, role fulfilment, weight,
health perception and vitality. CFQ-R is a profile-type
questionnaire. The scores for the subscales range from
0 to 100, where higher score indicates higher quality of
life in the given domain. 54 out of 57 participants filled
in the questionnaire, 41 underwent bioelectrical impedance analysis and 38 had a complete data file.

Research on the quality of life of adult patients with cystic fibrosis in Hungary
Statistical analysis

Nutritional status

To analyse the data, we used the IBM SPSS Statistics
21.0 and Microsoft Office Excel, version 2010, software.
Differences were considered statistically significant
when p values were ≤ 0.05. We used Spearman’s rank
correlation coefficient (r) to express the strength of correlations. Correlation coefficients were defined as weak
if r < 0.3, moderate if r ranged from 0.3 to 0.7 and strong
if r > 0.7 (13). We used nonparametric tests to measure the alterations of the continuous variables and the
Mann-Whitney test and Kruskal-Wallis test, depending
on the size of the categories, to analyse the relationship
between them. In order to analyse the relationship between categorical variables, we used the chi-square test.
We have also applied the nonparametric Mann-Whitney
or the Kruskal-Wallis tests to calculate and measure the
factors that affect the nutritional status.

52.6% of the participants (n = 30) had normal BMI,
43.9% (n = 25) – low BMI, and only 3.5% (n = 2) had
high BMI. 59.3% of the male patients (n = 16) fell into
the normal range, 33.3% (n = 9) had low BMI, while
7.4% (n = 2) had high BMI. 46.7% of the female patients (n = 14) had normal BMI, while low BMI values
were found in 53.3% of female patients (n = 16). None
of the female participants had high BMI score.
We obtained reliable results of bioelectrical impedance analysis for 41 out of 57 participants (71.93%).
35% of the male patients had low body fat percentage, 55% – normal body fat percentage, and 10%
– high. The mean value for male patients accounted for
12.09% (± 5.34%) of body fat, and for female patients
– 20.69% (±7. 82%). Both mean values are in the normal range (tab. 1). 52.4% of the female patients had low
body fat percentage, 38.1% – normal, and 9.5% – high.
No significant correlation was found between any of
the parameters of the nutritional status in the transplant
patients. However, the FEV1 mean value in transplant patients (72.11% ± 14.39%) was significantly higher than in
the non-transplant patients (49.82% ± 24.62%; p = 0.009).
As expected, transplant patients had better lung function.

Results
The average age of the patients was 28.25 (± 8.95)
years of age – 28.46 (± 9.5) for men, and 28.07 (± 8.59)
for women. The 54 evaluable questionnaires revealed
that there were 10 transplant patients among the respondents, evenly divided between the sexes. The majority of the non-transplant patients were female.
Although the average body mass index (calculated
from measured body weight and height) was in the
normal range, the BMI of the majority of our patients
remained in the lower normal range. The mean value
of body fat percentage was in the sub-normal range in
women. Muscle percentage was within the normal range
for both sexes. The mean FEV1 values were low for both
sexes, as predictable in CF patients (tab. 1).

Quality of life
After evaluating the 54 valid CFQ-Rs, we concluded
that the highest mean score appeared in the eating domain, whereas the lowest – in the weight domain (tab. 2).
There was no strong correlation found between each
of the quality of life domains.
BMI moderately correlated with the following quality of life domains: physical functioning (r = 0.424; p <

Tab. 1. Patient demographics and baseline characteristics
Total

Age
Transplant patients;
n (%)
Non-transplant patients;
n (%)
BMI; kg/m2
(n = 57)
Body fat %;
(n = 41)
Muscle %;
(n = 41)
FEV1; %

Mean
(SD)
28.25
(8.95)

Min

Male
Max

18.56 66.13

Mean
(SD)
28.46
(9.5)

Female

Min

Max

18.56

66.13

Mean
(SD)
28.07
(8.59)

Min

5 (19.23)

5 (17.86)

44 (81.48)

21 (80.77)

23 (82.14)

20.28
(2.45)
12.09
(5.34)
37.11
(9.45)
53.96
(24.62)

16.60

25.94

5

21.5

20.8

51.2

16

102

Max

Male

Female

18.93 47.55

10 (18.52)

19.41
15.13 25.94
(2.49)
16.49
5
36.1
(7.94)
33.48
18.5 51.2
(8.11)
54
16
102
(24.57)

Reference values

18.62
15.13 23.49
18.5-24.99
(2.29)
20.69
10
36.1
8-19.9(14)
21-32.9(14)
(7.82)
30.03
18.5 39.4 33.3-39.3(15) 24.3-30.3(15)
(4.59)
58.33
16
96
80-120(16)
(25.06)

CF – cystic fibrosis; BMI – Body Mass Index; FEV1 – forced expiratory volume in 1 second
(14)
Gallagher et al. 2000
(15)
http://www.omron-healthcare.com/data/catalog/3/112/1/IM-HBF-510-E-04-08-08EN.pdf
(16)
http://www.ttuhsc.edu/som/internalmedicine/pulm/education/pfts/pfts_normal_values.pdf?ref=binfind.com/web
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0.01), body image (r = 0.656; p < 0.01), eating (r = 0.406;
p < 0.01), health perception (r = 0.435; p< 0.01), vitality (r = 0.302; p < 0.05) and weight (r = 0.692; p < 0.01).
Weak correlation was found between BMI value and the
domains of respiratory symptoms (r = 0.271; p < 0.05)
and roles fulfilment (r = 0.285; p < 0.05).
Moderate correlation was established between body
fat percentage and the domains of emotional functioning (r = 0.352; p < 0.05), body image (r = 0.433;
p < 0.01) and weight (r = 0.406; p < 0.05).
Moderate correlation was found between FEV1 and
the following domains: physical functioning (r = 0.646;
p < 0.01), emotional functions (r = 0.301; p < 0.05),
treatment burden (r = 0.400; p = 0.005), health perception (r = 0.515; p < 0.01), respiratory symptoms (r = 0.487; p < 0.01), roles fulfilment (r = 0.301;
p < 0.05) and weight (r = 0.417; p < 0.05).
There was no significant difference between male
and female patients’ quality of life, with the exception of
the respiratory symptoms domain, which presents with
a lower score for female patients.
Transplantation has an important effect on patients’
quality of life. We found significant differences between the
groups of transplant and non-transplant patients in the following domains: physical functioning, social functioning,
treatment burden, heath perception, respiratory function
and vitality. In each of these domains, transplant patients
demonstrated higher scores than the non-transplant ones.
In two domains, body image and weight, transplant
patient scored lower than the non-transplant ones. However, the differences between the groups did not reach
the level of statistical significance (fig. 1).
We found correlations between seven domains of
the quality of life and body mass index. Patients with low
BMI had lower scores in domains of physical functioning (p = 0.004), body image (p < 0.001), eating (p = 0.004)

health perception (p = 0.018), role fulfilment (p = 0.041),
vitality (p = 0.015) and weight (p < 0.001). Patients with
low body mass index had strikingly low values (< 40) in
the body image and body weight domains.
There were significant differences between three
groups according to the body fat percentage in the following quality of life questionnaire domains: physical
functioning (p = 0.035), body image (p = 0.011), eating (p = 0.002), health perception (p = 0.016), roles fulfilment (p = 0.048) and weight (p = 0.004). The mean
score of the weight domain was exceptionally low (16.67)
in the group of patients with low body fat percentage.
We could not find any significant differences between
the groups with different body muscle percentage in the
domains of the quality of life.
After dividing the patients according to their FEV1
values, which represent the lung function, we found
significant differences between the groups in six domains: physical functioning (p < 0.001), treatment burden (p = 0.029), health perception (p = 0.002), respiratory symptoms (p = 0.012), roles fulfilment (p = 0.034) and
weight (p = 0.007). It can be underlined that in five out
of the six domains in which significant differences were
found, patients with best lung function had best scores,
with the exception of the role fulfilment domain, where
patients with moderate lung function had highest values.
Discussion
In this research, we measured not only the nutritional
status of adult patients with CF, but also their quality of
life. It is the first paper on Hungarian adult CF population aiming to examine the relationship of the nutritional
status and the quality of life.
Nearly half of participants had low body mass index.
On the other hand, the number of CF patients in the normal BMI range was higher than expected (tab. 1). The

Tab. 2. Patients’ quality of life scores
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N

Mean

SD

Minimum

Maximum

Physical functions

54

66.13

28.28

0

Emotional functions

54

67.9

21.2

Percentile
25

50

75

100

52.08

70.83

88.54

6.67

100

53.33

66.67

81.67

Social functions

54

67.7

16.41

22.22

100

55.56

66.67

79.17

Body image

54

53.5

28.07

0

100

22.22

55.56

77.78

Eating disorders

54

82.3

20.87

22.22

100

66.67

88.89

100

Burden of treatment

54

58.64

25.02

0

100

44.44

55.56

77.78

Health perceptions

54

54.32

26.14

0

100

33.33

55.56

69.44

Digestive symptoms

54

81.48

17.4

22.22

100

77.78

88.89

100

Respiratory symptoms

54

63.48

24

0

100

44.44

61.11

84.72

Role functions

54

72.07

24.07

0

100

58.33

83.33

91.67

Vitality

54

55.56

19.89

8.33

100

41.67

58.33

66.67

Weight

54

41.98

42.55

0

100

0

33.33

75
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Fig. 1. Comparison of the quality of life scores regarding transplantation

successful application of hypercalorisation as well as having experience in the substitution of pancreatic enzymes
in the adult patients may explain this phenomenon.
Low BMI was more prevalent among female patients.
The body fat percentage of the majority of male participants was in the normal range, whereas a big group of
women with low body fat percentage was found. These
results suggest that women’s nutritional status is worse
than the nutritional status of men. We found contradictory results in other papers and only a part had results
similar to ours (4, 6, 17).
What was unexpected, there was no difference in the
nutritional status of the transplant and the non-transplant
patients, contrary to the Hollander’s test (18). While further
investigation may be required to identify the underlying reasons, it is believed that the nutritional status is likely to be affected by several factors and undergoing transplantation is
only one of them. Nevertheless, significant differences were
found between the groups of the transplant and the nontransplant patients when it comes to the lung function.
As indicated by the quality of life scores, the biggest
problem for the patients was body image and achieving
desired body weight, as these were the domains with the
lowest scores observed. The eating domain, also related
to nutrition, had the highest scores of all the domains.
International studies revealed similar results: according
to the research conducted by Quittner, Riekert and Ashish, eating was the smallest problem for the examined
CF patients (11, 19, 20). In the body image domain, the
patient is asked about his perceived thinness, therefore,
low scores suggest that patients consider themselves
thin. However, this was not confirmed by the results of
the nutritional status analysis, which may suggest that
patients were not fully aware of their nutritional status,
seeing it as worse than it actually was.

There was a significant difference in the lung function
domain between sexes with women having lower scores,
which does not comply with the mean FEV1 values obtained, as female patients had higher FEV1 mean values
than men. Several studies have shown that women perceive their health condition as worse than men do, which
may serve as an explanation for our findings. Gee et al., as
well as Isabella Uchmanowicz, have also found differences
between men’s and women’s quality of life, and concluded
that women consider their quality of life inferior and judge
their health condition more accurately (21, 22).
Transplantation has a powerful effect on patients’
quality of life. As expected, the transplant patients
scored higher in the quality of life questionnaire than
non-transplant patients in almost all of the domains, and
significant differences were found in six of them. However, they tend to have lower scores in the weight and
body image domain. This means that transplant CF patients have poorer body image and see the need to gain
weight as a major problem. All in all, while patients’ quality of life does improve after the transplantation, it is not
the case for the domains related to the nutritional status.
BMI and body fat percentage correlated with six domains of CFQ-R: physical functioning, body image, eating, health perception, role fulfilment and weight. We have
also found a significant difference between the different
BMI groups in the vitality domain. Patients with lower BMI
had lower quality of life scores than their peers, which is
in accordance with the research of Gee et al., in which
low BMI correlated with the negative body image perception (23). No statistically significant correlations were
found for the muscle body mass percentage in our study.
FEV1 shown a statistically significant correlation with
six of the CFQ-R domains: physical functioning, treatment burden, health perception, respiratory symptoms,
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role fulfilment and vitality. Patients with lowest FEV1 values had lowest quality of life in all of the domains, except
for the digestive symptoms domain. Similarly, several
foreign studies have demonstrated a moderate correlation between lung function and physical functioning, as
well as the respiratory symptoms domain (11, 19, 23-27).
This correlation can be detected not only with CFQ-R,
since such a correlation between physical functioning
and lung function was also established when using another quality of life questionnaire (CFQoL) (28, 29).
Conclusions
Our research is the first disease-specific quality of life assessment among Hungarian adult patients with CF. In Hungary, we are the first to study correlations between nutritional
status data and the quality of life in adult CF patients.
Female patients had worse nutritional status parameters than men. Transplantation did not affect the nutritional status results of our patients.
Transplant patients had decisively better quality of
life than their non-transplant peers, except for the body
image and weight domains. CF patients with lower BMI
had lower quality of life than their peers.
In conclusion, in spite of the fact that patients did not
have eating problems and they did not have to force
themselves to eat, they still had difficulties gaining
weight. This suggests that the patients may not know
what kind of diet is appropriate for them. Therefore, early dietetical interventions should be implemented to improve patients’ condition and quality of life.
The research on the quality of life is necessary to understand the subjective side of the disease. In the future, longitudinal studies are required to provide a more accurate
picture of the dynamics of the constantly changing quality of
life, as well as to determine the efficacy of the interventions.
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