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SUMMARY

Introduction The King's Brief Interstitial Lung Disease (KBILD) is the first health status questionnaire de-
veloped for use in patients with interstitial lung diseases (ILD). There is no valid and reliable questionnaire
in Serbian to assess the health status of ILD patients. Progressive pulmonary fibrosis (PPF) and idiopathic
pulmonary fibrosis (IPF) are ILD diseases with a progressive course and poor prognoses, which have the
greatest impact on patients’ quality of life among all ILDs. The aim of the study is to validate the Serbian
version of the KBILD questionnaire for use in patients with PPF, including IPF.

Methods The KBILD was translated into Serbian language. A total of 35 patients with IPF or PPF com-
pleted a translated version of the KBILD questionnaire at the baseline, and 29 of them after one month.
Pulmonary lung function tests as well as St. George's Respiratory Questionnaire (SGRQ) were completed
at the baseline.

Results Internal consistency was high in the total, psychological, and breathlessness and activities do-
mains, and satisfactory for the chest symptoms domain. The test-retest reliability was good for psycho-
logical and breathlessness and activities domains and excellent for chest symptoms and total score. All
domains correlated strongly and very strongly with SGRQ, however, we found a weak correlation between
the KBILD and lung function, and with Charlson comorbidity index.

Conclusions The Serbian version of the KBILD is valid and reliable for use in patients diagnosed with

IPF/PPF.
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INTRODUCTION

More than 200 interstitial lung diseases (ILDs),
ranging from extremely rare to relatively com-
mon, have been identified. The majority of
ILDs are characterized by inflammation or
fibrosis within the interstitial space, leading to
impaired gas exchange, which manifests clini-
cally as dyspnea, reduced exercise capacity, and
impaired quality of life [1]. Progressive pulmo-
nary fibrosis (PPF) is a subgroup of ILD that is
characterized by more frequent exacerbations,
a faster decrease in lung function, and earlier
death compared to other interstitial illnesses
that do not show a progressive-fibrous pheno-
type [2]. Besides idiopathic pulmonary fibro-
sis (IPF) being an ideal example of progressive
fibrous ILD, other conditions can also mani-
fest similarly. These include connective tissue
diseases with pulmonary involvement (such as
rheumatoid arthritis, systemic sclerosis, poly-
myositis/dermatomyositis), hypersensitivity
pneumonitis, pneumoconiosis, sarcoidosis,

nonspecific interstitial pneumonia, interstitial
pneumonia with autoimmune features, unclas-
sified ILDs, and others [2]. PPF is occasionally
a consequence of viral pneumonia, as reported
in cases during the COVID-19 pandemic [3].
The chronic course of IPF/PPF affects the pa-
tients” quality of life (exertional dyspnea, need
for oxygen therapy, frequent hospitalizations
due to exacerbations, pulmonary controls, etc.).

In daily practice, questionnaires are used to
quantify patient complaints. Questionnaires
give patients the ability to take an active role
in their healthcare by allowing them to describe
symptoms and the impact those symptoms
have on their day-to-day lives. They provide
us with information regarding disease charac-
teristics that are important to a patient but can-
not be quantified using physiological tests like
lung function [4]. The questionnaires should be
administered regularly so that medical profes-
sionals can track the evolution of the condition
and change their treatment techniques accord-
ingly [5]. However, there is no valid and reliable
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questionnaire in the Serbian language to assess the health
status of ILD patients.

The King’s Brief Interstitial Lung Disease (KBILD) ques-
tionnaire is the first health status questionnaire designed
for use in patients with all ILDs. developed by Patel et al.
[6] from King’s College London in 2012. Since then, it has
been translated into various languages (German, French,
Italian, Swedish, Dutch, Portuguese, Chinese, etc.) and
used in 24 countries [7-10]. The questionnaire consists of
15 items that are categorized into three categories: breath-
lessness and activities, chest symptoms, and psychological
aspects. A seven-point Likert scale was used to conduct the
patients’ evaluation of the response to each inquiry. The
responses are summed up by the scoring algorithm, which
then converts them into a range of 0 to 100 for each of the
three domains and the total score. Higher scores indicate
a better overall health status [6]. The minimal clinically
important difference in the KBILD total score is a change
of five units [11].

In this paper, we aimed to develop the Serbian adapta-
tion of the KBILD questionnaire, and to verify the reli-
ability and validity of the Serbian adaptation of the KBILD
questionnaire for its application in patients with PPF, in-
cluding IPE. We also assessed the correlation between the
KBILD score and patients’ quality of life, comorbidities
and lung function.

METHODS

The study was conducted at the Institute for Pulmonary
Diseases of Vojvodina, Sremska Kamenica, Serbia from
October 2023 until March 2024. Every patient was ad-
ministered antifibrotic medication, either pirfenidone
or nintedanib. All patients completed a translated ver-
sion of the KBILD questionnaire at the beginning of the
study, and 29 of them also completed the questionnaire
after one month (the other six patients did not complete
the second KBILD questionnaire due to exacerbation of
the IPF/PPF). At the baseline pulmonary lung function
tests (PFT) were done using the Jaeger Master Screen
Body (CareFusion, San Diego, CA, USA) spirometer.
Measurements included forced vital capacity (FVC), forced
expiratory volume in one second (FEV1), total lung capac-
ity (TLC), and diffuse lung capacity (DLCO), expressed
as % of the predictive values according to the American
Thoracic Society / European Respiratory Society criteria
[12, 13]. Additionally, patients completed the St. George’s
Respiratory Questionnaire (SGRQ), a disease-specific
instrument originally developed for chronic obstructive
pulmonary disease and asthma, but also utilized for ILDs
due to the absence of a specific tool for these conditions
[14, 15]. Furthermore, the study documented basic so-
ciodemographic factors such as the patients’ sex, age, and
any existing comorbidities. The patients’ medical histories
and records were used to determine the presence of co-
morbid conditions.

The Charlson comorbidity index (CCI) is utilized as a
metric to quantify the burden of comorbidities, as it has
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been demonstrated to impact outcomes in patients with
ILD across multiple studies [16, 17]. The scoring system is
based on 19 comorbid conditions, such as cardiac diseases,
peripheral vascular diseases, cerebrovascular accident, de-
mentia, chronic obstructive lung disease, connective tissue
disease, peptic ulcer disease, liver disease, diabetes melli-
tus, chronic kidney disease, hematological and solid organ
malignancy, and acquired immunodeficiency syndrome.
Each condition is assigned a weight based on its potential
impact on mortality.

Subjects

The study included 35 adult patients. The inclusion criteria
included patients previously diagnosed with either IPF or
PPF according to current clinical practice guidelines [2],
and patients who were not hospitalized at the time of the
study due to IPF/PPF exacerbations.

The exclusion criteria included the unwillingness to
take part in the study, and the inability to complete the
questionnaire due to cognitive or linguistic limitations, ab-
sence of signed informed consent or patients unable to per-
form or have contraindications for performing spirometry.

Translation of KBILD into the Serbian language

Permission to translate and use KBILD in the Serbian
language was obtained from the developer. A multi-stage
forward-backward process was used to perform the trans-
lation of the KBILD questionnaire. First, it was indepen-
dently translated into the Serbian language by two different
clinicians respectively. There was a discussion with a third
doctor about the disagreements that occurred between
the two interpreters. The initial translation was then back-
translated by a competent multilingual translator who was
unaware of the questionnaire’s aim. The back-translated
version was then compared to the original KBILD ver-
sion by members of the research team. If there were any
misconceptions, the clinicians-translators discussed them.
The preliminary version of the translated questionnaire
was put through a pilot test on a group of patients consist-
ing of 10 patients with IPF who volunteered to answer the
Serbian version of the questionnaire during their regular
appointments. After completing the translated question-
naire, patients were interviewed by clinicians-translators
to clear up any questions or concerns they had regarding
the interpretation of the questions and the answers. The
complete translation process is shown schematically in
Figure 1.

The reliability and validity

Questionnaire reliability refers to the capacity of a ques-
tionnaire to accurately represent the actual value of the
assessed qualities. Validity refers to the level to which the
examined questionnaire properly evaluates its intended
purpose [17].

In our study, for reliability and validation, we tested
the following:
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Figure 1. Stages of translating the questionnaire

1) internal consistency that measures the interrelated-
ness of items

2) test-retest reliability that measures repeatability of
KBILD scores at baseline and after one month

3) concurrent validity showing correlations between
KBILD scores and SGRQ scores, PFT.

Furthermore, we evaluated whether there are statistical
differences between different groups of patients according
to sex and smoking status.

Statistical analysis

Nominal level measurement data are described using fre-
quencies. Continuous data are described using the mean
and standard deviation or the median and interquartile
range as appropriate.

The reliability of internal consistency was examined us-
ing Cronbach’s a coefficient and Guttman's A . The criteria
are as follows: < 0.70 unacceptable, 0.70-0.83 satisfactory,
0.83-0.90 good, and > 0.90 excellent. Test-retest reliability
was examined using the intraclass correlation coefficient
(ICC3) and Bland-Altman’s plots. The interpretation of
ICC3 is as follows: < 0.50 is poor, 0.50-0.75 is moderate,
0.75-0.90 is good, and > 0.90 is excellent.

Concurrent validity was evaluated by measuring cor-
relations of KBILD to the SGRQ, PFTs, and CCI. The nor-
mality of the univariate distribution of items was tested us-
ing the Shapiro-Wilk test. Correlations between variables
were examined using Pearson’s correlation coefficient or
Spearman’s rank correlation coefficient.

Differences in the means of two groups for variables
with a normal distribution were examined using the inde-
pendent samples t-test. The assumption of equal variances
was checked using Levene’s test for equality of variances.
If the variances were unequal, the Welch’s t-test was used.
Differences between groups for variables that do not meet
the assumption of normal distribution were examined
using the non-parametric alternative to the independent
samples t-test, the Mann-Whitney test. The level of sta-
tistical significance was set at p < 0.05.

Ethics: Before the start of the study, approval was granted
by the Ethics Committee of the Institute for Pulmonary
Diseases of Vojvodina, Sremska Kamenica, Serbia (No.:
18-1/1).

DOI: https://doi.org/10.2298/SARH250402069M

RESULTS
Characteristics of patients

The study included 35 IPF/PPF patients, with their sex dis-
tribution, average age, smoking status, diagnosis, KBILD
and SGRQ results, average values of FVC% and DLCO%,
and CCI presented in Table 1.

The majority of patients within our cohort were elderly
women with moderately impaired lung function and two

Table 1. Characteristics of patients at baseline

Characteristics Value
Women n (%) 19 (54.29)
Men n (%) 16 (45.71)
Age, years = SD 62.94+109
Smoker (ex or current) n (%) 21 (60)
Non-smoker n (%) 14 (40)
IPF n (%) 24 (68.5)
SSc n (%) 5(14)

HP n (%) 4(11.5)
SLE n (%) 1(3)
NSIP n (%) 103)
FVC, % predicted + SD 74.74 +£ 20.57
DLCO, % predicted + SD 44,55 + 14.46
KBILD Total + SD 50.87 £ 13.05
KBILD Psychological + SD 52.06 + 16.54
KBILD Breathlessness and activities £ SD 35.89+22.72
KBILD Chest symptoms + SD 53.61+29.29
SGRQTotal = SD 49.33 +20.40
SGRQ symptoms + SD 47.04 £20.21
SGRQ activity + SD 65.11 +22.48
SGRQ impacts + SD 40.86 +22.71
CCl£SD 246 +1.38

IPF - idiopathic pulmonary fibrosis; SSc - systemic sclerosis; HP —
hypersensitive pneumonitis; SLE - systemic lupus erythematosus; NSIP

- nonspecific interstitial pneumonia; FVC - forced vital capacity; DLCO

- diffusing capacity of the lungs for carbon monoxide; KBILD - King's brief
interstitial lung disease; SD - standard deviation; SGRQ - St. George's
respiratory questionnaire; CCl - Charlson comorbidity index

Table 2. Internal consistency and test-retest reliability of the KBILD
questionnaire

KBILD Cronbach’s a | Guttman’s A6 | ICC3
Total 0.956 0.974 0.919
Psychological 0.939 0.942 0.884
Breathlessness and activities 0.913 0.897 0.879
Chest symptoms 0.794 0.782 0.910

KBILD - King's brief interstitial lung disease questionnaire; ICC3 - internal
consistency coefficient

Srp Arh Celok Lek. 2025 Sep-Oct;153(9-10):448-454
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Table 3. Correlations between the KBILD and patients’ quality of life, lung function, and comorbidities

KBILD FVC% DLCO% FEV1% TLC% Stgfa (IQ syriGpTc?ms aSc?i\F/?y inif)ggts ccl

Psychological -0.086 0.193 0.111 0.062 -0.648** | -0.633** -0.512* -0.613* 0.120
Breathlessness and activity 0.110 0.212 0.083 0.220 -0.667** -0.544* -0.599* -0.637** 0.023
Chest symptoms -0.051 0.125 -0.032 0.015 -0.662** -0.653** -0.599* -0.602* -0.031
Total -0.088 0.225 0.073 0.102 -0.742** | -0.686** | -0.651** | -0.695** 0.053

In correlations for domains psychological, total, and Charlson comorbidity index (CCl), due to deviations from normal distribution, we used the Spearman
correlation coefficient, while for other parameters, we used the Pearson correlation coefficient;

KBILD - King's brief interstitial lung disease; FVC - forced vital capacity; DLCO - diffusing capacity of the lungs for carbon monoxide; FEV1 - forced expiratory
volume in one second; TLC - total lung capacity; SGRQ - St. George’s respiratory questionnaire;

*p < 0.05
*p < 0.01

Psychological Chest symptoms
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the health status of patients with sarcoid-
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Figure 2. Bland-Altman plots for all domains; “Means” represents the average of mea-
sures, while “Differences” shows the difference between the two paired measurements

or more comorbidities, mainly cardiovascular disease
(46%, 16/35). The mean (SD) KBILD Total score in all
patients was 50.87 (13.05).

Validation and reliability of the Serbian KBILD

Cronbach’s a was high in the total, psychological, and
breathlessness and activities domains, and satisfactory
for the chest symptoms domain. Guttman’s A, was close
to Cronbach’s a values in all domains. ICC3 were good for
psychological and breathlessness and activities domains,
and excellent for chest symptoms and total score (Table 2).

All domains of KBILD correlated strongly and very
strongly with SGRQ, however, we found a weak correlation
between the KBILD and lung function (FVC%, DLCO%,
FEV1%, and TLC%), as well with CCI (Table 3).

We examined whether there is a difference in KBILD
questionnaire results based on sex (males/females) and
smoking status (non-smokers/smokers), and found no
statistically significant correlation.

Srp Arh Celok Lek. 2025 Sep-Oct;153(9-10):448-454

perienced throughout the translation pro-
cess. The questionnaire was well received
by the patients, easily understandable, and
required little time for completion. In our
study, we demonstrated that the Serbian version of the
KBILD has good internal consistency for each domain and
total score, as well as good test-retest reliability. The mean
(SD) KBILD total score in our cohort was 50.87 (13.05),
which is similar to the original KBILD questionnaire [6],
as well as in the study of Wapenaar et al. [4] and Szentes et
al. [22]. Our patient group showed a reduced health-related
quality of life in all domains of KBILD, with breathless-
ness and activity domain being most impaired, followed
by psychological impact and chest symptoms, which is in
agreement with previous studies [4, 10, 22]. This gives sig-
nificant support to the fact that KBILD is applicable and
transferable on an international scale [22].

The correlation between KBILD and lung function
(DLCO%, FVC%, FEV1%, and TLC%) was weak. Previous
studies have indicated that the impact of FVC on quality
of life is only partial, whereas the DLCO is more closely
associated with the quality of life in patients with ILD [10,
14]. In the original KBILD questionnaire, the greatest cor-
relation was observed between breathlessness and activity
score with lung function tests [6]. In other studies, cor-
relations to FVC% and DLCO% were moderate to weak
[9, 10]. However, in a study by Wapenaar et al. [4], KBILD
showed a weak correlation with the results of pulmonary
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function tests. Further studies and the inclusion of a larger
patient cohort will yield a more definitive understanding
of the association between KBILD and pulmonary func-
tion tests, as well as the divergence between different ILD
diseases.

Questionnaires are used in various diseases to measure
patients” quality of life [23]. Only a few of them are validat-
ed and can be used in patients with IPF [A Tool to Assess
Quality of Life in IPF (ATAQ-IPF), Short-Form 36-Item
Questionnaire, and SGRQ-I- specific for IPF] while other
ILD diseases are generally not considered in the available
studies [24, 25, 26]. So far in our everyday clinical practice
with ILD patients, we used only SGRQ as well as two mea-
surements for dyspnea — the modified Medical Research
scale and Borg’s dyspnea scale. The KBILD questionnaire
is the first valid, self-completed measurement of the health
status of ILD patients and an additional tool to pulmo-
nary function tests in assessing a patient’s condition [6].
Concurrent validity of the KBILD domain and total scores
were strong compared with the SGRQ domain and total
scores (r = -0,742, p < 0.01), which is comparable to the
original version of the questionnaire [6], and to the study
by Wapenaar et al. [4]. It is shorter (15 questions) com-
pared to ATAQ-IPF (72 questions), SF-36 (36 questions),
and SGRQ-I (50 questions), making it easier for physicians
to use during regular visits.

The presence of comorbidities influences the patient’s
perception of their health status and can influence re-
sponses [16, 27]. In our research, most patients (97%)
had some of the most important comorbidities that could
influence their perception of quality of life. However, our
research did not find any association between the CCI and
the KBILD outcomes, which is similar to the results of the
Asian interstitial disease cohort [9], as well as the results of
Szentes et al. [22], in which only depression was negatively
associated with the “chest symptoms” domain. These could
be explained by the fact that in the process of creating the
original KBILD version, certain elements that could impact
one’s health condition, such as medications, cough, sleep,
and sexual health, were excluded, and the KBILD items
are specifically designed to evaluate the influence of lung
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Cpncka Bep3uja ynutHuka King’s Brief Interstitial Lung Disease v werosa Banumaaumja
mehy 6onecHmuymma ca nporpecusHom nayhHom ¢pubpo3om / ugmonatckom

nayhHom ¢pnbposom

Ana MuneHkosuh'?, Hencm Jlanuh'2, JoaH JaBopau'?, [lejaH »KuaHosuh>3, CeetnaHa Kawwwmkosuh Jleunh'?, Mupocnas

Wnuh'2, Page Munuh*?, Bnagumunp JectpoBuh®, Mapuja Bykoja'?
"MHcTuTyT 32 NnyhHe 6onectn BojsoguHe, Cpemcka Kamenuua, Cpbuja;

2YHneep3uTeT y HoBom Cagy, MeguumHckm dakyntet, Hosu Cap, Cpbuja;

3Akagemuja 3a xymaHu pa3Boj, beorpag, Cpbuja;

*BojHoMeaMLMHCKa akageMuja, KnuHiika 3a nynmonorujy, beorpag, Cpbuja;

YHnBep3uTeT ogbpaHe, MeguuuHckmn dakyntet, beorpag, Cpbuja;

®Brcoka MeANLMHCKA LIKOMA CTPYKOBHIX cTyauja,, MunytuH Munankosuh’, beorpag, Cpbuja

CAXKETAK

YBopg YnutHuk King’s Brief Interstitial Lung Disease (KBILD) npeu
je YNMUTHVK O KBannTETY XMBOTA pa3BujeH 3a 6onecHuKe ca
WHTEPCTULMjyMCKUM 6onecTma nnyha. He noctoju BanugaH
1 noy3faH YNUTHWUK O KBanuTeTy 34paB/ba Ha CPMCKOM
je3UKy HamemeH 6onecHULMa ca MHTEPCTULNjYMCKAM
6onectuma nnyha. MporpecusHa nnyhHa ¢ubpo3sa u
ngunonatcka nnyhHa ¢rbpo3sa cy nHTepcTULMjyMmcKe 6onecTu
nnyha ca nporpecrBHUM TOKOM 1 JIOLLIOM MPOrHO30M, Koje
UMajy HajBehu yTuuaj Ha KBanuTeT 3apaBiba Mehy cBum
VHTepcTuujymckmm 6onectma nnyha. Linsb oBe ctyauje 6uo
je da ce ypaau Banugaumja cprcke Bep3nje ynutHuka KBILD
Mehy 6onecHuLmMMa ca nporpecrBHoM niyhHom Gubposom,
yKibyuyjyhu ngnonatcky nnyhHy ¢rnbposy.

MeTtopae YnuTHuK KBILD npeBefeH je Ha CPNcKM je3unk. YKYNHo
35 6onecHuKa ca nporpecusHom nayhHom ¢pnbpo3om mnm
ngnonarckom nayhHom ¢pnbpo3om nonyHunu cy cprncky
BEP3ujy YNUTHMKA Ha MOYETKY, a 29 HIX Ha Kpajy NCTpaxmBatba.

doi:

Ha noueTky uctpaxuBamwa ypaheHu cy n TectoBu nnyhHe
byHKUVMje, Kao 1 nonyraBakbe yNuTHNKa 6onHuue ,CeeTr
hHophe” o pecnupatopHym Terobama.

Pe3yntatu /IHTepHa KOH3MCTEHLWja je O1na BUCOKa 3a YKYMHM
CKOP, MCMXONOLWKMN JOMEH, LOMEH HeflocTaTKa Ba3sfyxa 1
aKTUBHOCTY, @ 3a40BO/baBajyha 3a JOMEH O pecnpaTopHNM
cuMmnTomumma. TecT-peTecT Noy3faHocCT je 6una gobpa
3a MCUXONOLWKY JOMEH U AOMEH HeAoCTaTKa Basfyxa u
AKTMBHOCTW, N OA/IMYHA 33 [IOMEHE PECMIMPATOPHUX CYMITOMA U
YKynNHU ckop. CBM IOMEHM CHAXKHO KOpenvpajy ca pesyntatima
ynutHuKa 6onHuue ,Ceetn Hophe’, mehyTum Kopenauuja je
cnaba n3mehy pesyntata ynutHuka KBILD 1 TectoBa nnyhHe
byHKUMje, Kao 1 YapncoHoBor MHAEKCa KoMopomanTeTa.
3aksmyuak Cpncka Bep3uja ynutHuka KBILD je BanugHa
1 noy3paaHa 3a NpYMeHy Ko 60iecHMKa ca AMOMaTCKOM
nnyhHom ¢r6po3om v nporpecriBHoM ninyhHom Gubposom.
KrbyuHe peun: nHtepctulmjymcke 6onectu nnyha; ngronarcka
nnyhHa ¢prbpo3a; yNUTHWK; KBaIUTET XKMBOTA
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