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ABSTRACT

Introduction: Cancer of the cervix has a progressive character
and is one of the most significant public health problems in many
countries. Our research aimed to translate EORTC QLQ CX 24
(European Organization for Research and Treatment of Cancer,
Quality of life questionnaire-cervical cancer 24) from English to
Serbian, to create essential cultural adaptations and to analyze
psychometric properties of the translation in a model of female
inpatients with cancer of the cervix. Method: The QLQ CX 24 was
translated and adapted according to internationally established
guidelines, and then tested on a sample of 100 Serbian females
with cancer of the cervix. The testing was repeated three times on
the same patients. We calculated the internal consistency
(Cronbach’s alpha), criterion validity, convergent validity, and
discriminative validity of the QLQ CX 24. We used factor analysis
to discover the original construct. Results: The Serbian transla-
tion of QLQ CX 24 showed good internal consistency, showed
satisfactory reliability, and temporal stability. In the first, when
was rated by the investigators Cronbach’s alpha was 0.607, and
one month later when the questionnaire also was rated by inves-
tigators Cronbach’s alpha was 0.696. When the scale was rated
by females themselves Cronbach’s alpha was 0.802. Divergent as
well as convergent validity tests had good results. The factorial
analysis exposed six domains.Conclusion: The Serbian transla-
tion of QLQ CX 24 is a trustworthy and appropriate specific in-
strument for measuring the quality of life in females with cervical
cancer.
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SAZETAK

Uvod/Cilj: Karcinom cerviksa ima progresivni karakter i jedan je
od najznacajnijih zdravstvenih problema u mnogim zemljama.
Cilj naseg istrazivanja jeste prevod EORTC QLQ CX24 (Euro-
pean Organization for Research and Treatment of Cancer, Qual-
ity of life questionnaire-cervical cancer 24) sa Engleskog na Srp-
ski jezik, kreiranje osnovnih kulturoloskih adaptacija i psi-
hometrijska analiza prevoda na uzorku zena obolelih od carci-
noma cerviksa. Metod: QLQ-CX24 je preveden i adaptiran prema
utvrdenim vodicima i onda testiran na uzorku od 100 paci-
Jentkinja. Testiranje je ponovijeno tri puta na istim pacijentkin-
jama. Izracunali smo unutrasnju konzistenciju (Cronbahova
alfa), validnost kriterijuma, konvergentnu validnosti divergentnu
validnostza QLQ CX24. Takodje, mi smo koristili i faktorsku an-
alizu. Rezultati: Srpski prevod QLQ CX24 pokazao je dobru unu-
trasnju konzistenciju, zadovoljavajucu pouzdanost i temporalnu
stabilnost. Prvo je upitnik popunjen od strane ispitivaca i
Cronbahova alfaiznosila je 0.607, a jedan mesec kasnije iznosila
je 0.696. Kada su skalu popunjavale same pacijentkinje
Cronbahova alfa iznosila je 0.802. Diveregentna i konvergentna
validnost pokazale su dobre rezultate. Faktorska analiza uocila je
Sest domena. Zakljucak: Srpski prevod QLQ CX24 je pouzdan i
odgovarajuci specificni instrument za merenje kvaliteta Zivota
kod pacijentkinja sa karcinomom cerviksa.

Kljucne reli: kvalitet zivota, upitnik, karcinom cerviksa,
validacija, Zene
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INTRODUCTION

Cancer of the cervix has a progressive character and is
one of the most significant public health problems in many
countries (1). According to some studies, cervical cancer is
the fourth commonest cancer in women with about 500,000
cases diagnosed with cervical cancer and about 270,000
women who die from this disease every year all over the
world (1-3). Although the disease is now diagnosed more
readily and the management of cervical cancer is advancing,
both the disease itself and the treatment modalities carry sig-
nificant morbidity with a negative impact on the quality of
life (QOL) (1, 4). Surgery can produce certain functional dis-
orders, radiotherapy may cause injury of vaginal mucosa and
chemotherapy may have a variety of undesirable effects, like
diarrhea, constipation, nausea, changes in weight, and hor-
monal imbalance (1).

Quality of life is an important health outcome of any dis-
ease beyond traditional ones, like morbidity and mortality.
Measuring QOL is also helpful for the identification of pa-
tients’ problems and making the most appropriate treatment
plan for individual patients (1).Numerous prognostic factors
for QOL in females with cervical cancer have been studied
and published in the literature. As an example, some studies
found that spiritual well-being, maladaptive coping, and re-
productive concerns were separately affecting QOL, other
studies imply that family, social, and intimate relationship
played a vital role on perception of QOL. There is also stress
that this disease causes to the relationship. In the study Khalil
etal., 39 % of females who were married when diagnosed got
separated afterwards. Seventy two percent of them attributed
their divorce to the cervical cancer (4).

Several questionnaires like Female Sexual Function In-
dex (FSFI), Vaginal Health Index, Urogenital Distress Inven-
tory short form (UDI-6), International Consultation on Incon-
tinence Questionnaire short form/female lower urinary tract
symptoms (ICIQ-FLUTS SF) were developed to evaluate
problems with the functioning of the female genitourinary
system (5). The most frequently used questionnaire for meas-
uring QLQ in females with cervical cancer is EORTC QLQ
CX 24 (European Organization for Research and Treatment
of Cancer; Quality of life questionnaire-cervical cancer 24)
(6, 7). EORTC QLQ CX 24 is a scale developed specifically
to deal with the quality of life amongst patients with cervical
cancer, planned to be used as an attachment to the EORTC
QLQ-C30 (European Organization for Research and Treat-
ment of Cancer; Quality of life questionnaire- cancer 30) (8,
9). This scale contains 24 questions for measuring different
aspects of quality of life that had been found significant by a
team of professionals in females with cervical cancer. The
items of the questionnaire are grouped into three groups
(Symptom Experience, Body Image, Sexual /Vaginal Func-
tioning), also with 5 single-items: sexual worry, sexual activ-
ity, and sexual enjoyment, lymphedema, peripheral neuropa-
thy, menopausal symptoms. The quality of life of the females
is inversely proportional to the marked right answer. The
QLQ CX 24 usually appears to be appropriate for everyday

use in clinical practice, but it was not translated and adapted
to Serbian language and cultural surroundings until now.

Our research aimed to translate EORTC QLQ CX 24
from English to Serbian, to create essential cultural adapta-
tions, and to analyze psychometric properties of the transla-
tion in a model of female inpatients with cancer of the cervix.

METHODS

All females gave written informed consent before the in-
vestigation began. The study was permitted by the Ethics
Committee of Clinical Center Kragujevac, Serbia (No.
01/18-5291), and conducted according to principles laid
down in the Declaration of Helsinki about experimentations
on human subjects. We got permission for translation and
cultural adaptation from the EORTC Study group on Quality
of life for QLQ CX 24 and from author Bojana Dinic for
Emotional Regulation Questionnaire (ERQ).

Patients

Final Serbian adaptation of the QLQ CX 24 was tested
for reliability on female inpatients who were hospitalized for
brachytherapy at the Oncology Clinic of Clinical Center Kra-
gujevac, Serbia. The study was performed from September
2018 to October 2019. The patients fulfilling the inclusion
criteria were those with cancer of the cervix, hospitalized,
and educated. The exclusion criteria were: lactation, preg-
nancy, mood disorders, cognitive impairment (previously
confirmed in a patient’s medical documentation), mental re-
tardation, and incomplete patient’s files. The participation of
the patients was successive nature, i.e. all patients who were
at the Oncology Clinic on the day of study (and fulfilled in-
clusion and exclusion criteria) were offered the question-
naire. During the initial meet, the questionnaires were com-
pleted in two ways: at first, by the researcher who were ques-
tioning the patients, and second, by the females themselves
one week later, at their homes. The females again finished
the questionnaires by the researcher one month afterward
(10).

Translation and cultural adaptation of the original QLQ
CX 24 questionnaire

According to the guiding principle of the International
Society for Pharmacoeconomics and Outcomes Research
(ISPOR), translation and cultural adaptation of the QLQ CX
24 were finished (11). The 24-item QLQ CX 24 was origi-
nally designed to consist of five multi-item scales on clini-
cally different dimensions (sexual functioning, body image,
and gastrointestinal, urologic, and vaginal symptoms) and
several single-item measures. The original questionnaire has
the following subscales: Symptom Experience, Body Image,
Sexual/Vaginal Functioning, and 5 single-item scales:
Lymphedema, Peripheral Neuropathy, Menopausal Symp-
toms, Sexual Worry, Sexual Activity, and Sexual Enjoyment.
In the beginning, the original scale was primarily translated
from English to Serbian by two independent native Serbian
language speakers, an expert translator, and a bilingual



university professor. They translated the questionnaire sepa-
rately from each other, and then they gathered and the trans-
lations were synchronized to one Serbian version. The syn-
chronized Serbian version was then translated reverse to Eng-
lish by a native English language speaker, who was not re-
sponsive to the original English version of the QLQ CX 24.
Researchers then compared the back-translation to English
was with the original English version, and the final Serbian
version of the QLQ CX 24 was agreed upon at the new meet-
ing of investigators. Finally finishing the translation of QLQ
CX 24 to Serbian was then tested on 10 female inpatients
with cervical cancer at the Oncology Clinic, Clinical Center
Kragujevac, Serbia. Following the pilot testing, the minor
changes of the wording were made, and then the final Serbian
version of the QLQ CX 24 was copied and organized for test-
ing. Also, with a specially designed questionnaire, we col-
lected demographic data about patients (10, 12,13).

Serbian version of QLQ CX 24, the Serbian version of the
QLQ C30 Questionnaire, and the Serbian version of the Emo-
tion Regulation Questionnaire were finished by the females
themselves and by the researchers after interviewing the fe-
males. Chronological stability of the translated QLQ CX 24
was tested by the repeated achievement of the questionnaire
30 days after the first one.

Statistics

Kolmogorov—Smirnov test was used to test if answers to
the questionnaires were normally distributed, in the case that
the answers were not distributed normally, nonparametric
tests were used. The consistency of the Serbian version of
QLQ CX 24 was checked by measuring the inner stability
through the result of the Cronbach’s alpha. Through investi-
gation of the correlation of the individual items, convergent
validity was assessed with the total score of the QLQ C30
and ERQ instruments. For all tests of criterion and conver-
gent validity, we calculated Spearman’s level correlations.
When the answers were not normally dispersed factor struc-
ture of the Serbian translation of QLQ CX24 was examined
by the method of principal axis factoring (12, 13). According
to the condition that eigenvalues had to be superior to 1, new
factors were extracted. The factors we extracted were then
compared with their respective QLQ CX24 items and there-
fore named (14).

All calculations in this study were performed by SPSS
software, version 18. The stage of importance was set to p <
0.05.

RESULTS

The original version of the QLQ CX 24 was tested on the
sample of 100 female inpatients: mean age 51.55+12.63
years, smokers being 33% of the patients (mean number of
cigarettes 5.40+8.92, mean years of smoking 6.77+10.98),
and alcohol drinkers (5 % of the patients)(Table 1).

Completing the questionnaires

The usualtime taken of finishing all the questionnaires of
the study was less than 45 minutes, and the duration of com-
pleting QLQ CX 24 was less than 20 minutes. Only 20 pa-
tients answered all questions in the three questionnaires.
Most of the patients (about 80%) answered the first 19 items
of the QLQ CX 24. Therefore only answers to the first 19
questions of the QLQ CX 24 were entered to the statistical
calculations of reliability and validity.

Consistency and factor analysis

We got results about mean values, variance, skewness
and kurtosis of the distribution of responses to each of the
questions, after testing the QLQ CX 24 questions (Table 2).
When the scale was rated by researchers, Cronbach's alpha
was 0.607. We separated the questionnaire by split-half
method (Spearman-Brown), and the coefficient for the ques-
tionnaire as a whole was calculated by the formula Spear-
man-Brown, and its significance was 0.579. Reliability ap-
pears to be solid with the Cronbach's alpha of 0.802 after the
questionnaire was rated by the females themselves (a week
following the ranking by the researchers).

The measure of sampling adequacy (Kaiser-Meyer-Ol-
kin) was 0.642 and Bartlett's test of sphericity was important
(p<0.001). By orthogonal rotation six factors were extracted,
illuminating in total 70.7 % of the variance. The eigenvalue
of the first factor was 5.37 (28.28 % of variance), of the sec-
ond 2.59 (13.64 % of the variance), of the third 1.84 (9.69 %
of the variance), of the forth 1.44 (7.61% of the variance), of
the fifth 1.20 (6.35 % of the variance) and the sixth 1.04 (5.44
% of the variance). The rotated part matrix is exposed in Ta-
ble 3. The cut-off point for transmission of the question to a
factor was loading superior to one. The items 2 and 5 belong
to the first factor, which reflects problems with both defeca-
tion and urination. The items 15, 16, 17 belong to the factor
2 and reflect the self-perception of physical appearance.
Items 6 and 7 belong to the third factors and describe prob-
lems with urination. Factor 4 includes items 4, 8, 9, 12 and
13 and describes the feeling of being ill in general. The items
10 and 14 belong to the fifth factor and describe sensations
of autonomic functions. The items 1, 11,18 and 19 belong to
factor 6 and describe problems related to sexual activity.

Validity and chronological stability

Through non-parametric correlation between scores of
the QLQ CX 24 (when it was rated by researchers and by
females themselves) and scores of the QLQ-C30 (when it
was rated by researchers and by females themselves), diver-
gent criterion validity was tested. A score of the QLQ CX24
was calculated as the sum of individual items ratings for each
of the patients. Through non-parametric correlation between
scores of the QLQ CX 24 (when it was rated by researchers
and by females themselves) and scores of the ERQ (when it
was rated by researchers and by females themselves), con-
vergent criterion validity was tested. According to the non-
normal distribution of some of the scores non-parametric



correlation was used. Spearman’s correlation coefficients are
shown in multi-trait, multi-method matrix (Table 4). The Ta-
ble 4 shows how items of the translated scale are grouped in
six domains (factors) that reflect facets of the quality of life
of patients with cervical cancer. Titles of the domains were
given in an attempt to verbally describe aspect of quality of
life that items within the domains are referring to. It is obvi-
ous from the Table 3 that main aspects of quality of life in
patients suffering from cervical cancer relate to functional
sphere (defecation and urination), loss of sexual function and
distorted perception of physical appearance.

The QLQ CX 24 showed pleasing chronological stability:
when rating (by explorer) was repeated on the same females
one month later the correlation between the scores (Spear-
man’s coefficients) was 0.831 (p = 0.000). After the repeated
rating Cronbach's alpha was 0.696. The correlation coeffi-
cient of interclass was 0.607 £0.483 on the initial rating, and
0.693+0.599 on repeated rating.

DISSCUSION

This study presents data from the translation and confir-
mation of the EORTC QLQ-CX 24. It is the first investiga-
tion to achieve a psychometric confirmation of the EORTC
QLQ-CX 24 in a Balkan country, Serbia. The most important
explanation why this study is significant is the fact that the
morbidity and survival rate of cervical cancer is rising, which
will guide to an increase in the need for tools able to review
QOL of such patients. Moreover, the results show that the
translation of the EORTC QLQ-CX24 to Serbian is cross-
culturally suitable in countries with Serbian-speaking popu-
lations.

The Serbian translation of the QLQ CX 24 showed solid
reliability when was rated by the researcher as well as by fe-
males themselves. Our results showed that measures of
chronological stability, correlations, and internal consistency
with convergent or divergent scales were ahead of the values
in the literature considered as sufficient to establish validity
and reliability (15). The values from our study were moreo-
ver very similar to those obtained after testing the reliability
and validity of the QLQ-C30 and QLQ CX 24 (8, 9). Factor
analysis revealed six factors (Problems with defecation and
urination; Self-perception of physical appearance; Problems
with urination; Feeling of being ill in general; Sensations of
autonomics function; Problems related to sexual activity).

The mean age of our patients (51.6 years) was similar to
the patients included invalidation of QLQ CX 24 (9). In our
sample 33 % of females were smokers; almost all meta-anal-
yses and multi-center investigations spot that smoking is a
significant co-factor for cervical squamous cancer and maybe
also for cervical adenocarcinoma (16). When original QLQ
CX 24 was developed values of Cronbach's alpha varied from

0.72 to 0.87 which is similar to our results with Cronbach's a
between 0.6 and 0.8 depending on if it was rated by investi-
gators or by patients themselves (9). If we compare our re-
sults with results from validation in other countries, we will
notice a similar outcome (17-21).

Our factor analysis revealed six factors (Problems with
defecation and urination; Self-perception of physical appear-
ance; Problems with urination; Feeling of being ill in general;
Sensations of autonomics function; Problems related to sex-
ual activity) so there are differences between original QLQ
CX 24 and validated scale in our country. This could be ex-
plained with a different population structure in Serbia in
comparison with the country where the original questionnaire
was developed. We have received solid results regarding the
validation of the questionnaire. The scale evidenced good
item convergence (r=0.1-0.7), similar to the study in China
(21) and Etiopia (20). Our study has several limitations. The
sample size was relatively small (100), and the patients were
enrolled successively, during one year, but they were very
compliant with the study protocol, enabling testing of tem-
poral stability and evaluation of testing mode effect. Uni-cen-
tricity is another limitation, which may have introduced the
investigator’s bias. The last limitation is that patients did not
answer all questions. Most of the patients answered only the
first 19 items of the QLQ CX 24. Therefore, only answers to
the first 19 questions of the QLQ CX 24 were entered into
the statistical calculations of reliability and validity. There
could be many reasons why we got such a result. First, some
of the patients had not sexual activity. Second, females felt
shame to answer such questions. It should be noted that the
questionnaire originated in developed countries and that Ser-
bia is a developing country.

In conclusion, the QLQ CX 24 is a trustworthy and suit-
able specific instrument for measuring QOL in patients with
cervical cancer, but patients need to fill the questionnaire by
themselves. This translation supplements the range of instru-
ments that can be used in clinical practice to measure the
quality of life in such patients.
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Table 1. Characteristics of the study sample

Variable Mean + standard deviation*/median
(range)** (n = 100)
Age (years) 51.55+12.63
Smokers 33 (33%)
Number of cigarettes 5-40
Years of smoking 1-45
Alcohol consumption 5(5%)
Type of tumor
Carcinoma planocellulare 71(71%)
Adenocarcinoma 29(29%)
Charlson Comorbidity Index 1-4
Chemotherapy 71(71%)
Radiotherapy 89(89%)
Surgery 30(30%)

*Data were normally distributed; **Data were not normally distributed.

Table 2. Mean values, standard deviation, skewness

and kurtosis of responses to items of QLQ CX 24

Number Std
of Mean . Skewness | Kurtosis
. Deviation

patients
Have you had cramps in your 100 2.390 1.332 1.104 1.254
abdomen?
Have you had difficulty in 100 1.980 0.994 0.543 -0.924
controlling your bowels?
Have you had blood in your 100 1.410 0.697 1.421 0.565
stools (motions)?
Did you pass water/urine fre- 100 2.310 0.981 -0.008 -1.129
quently?
Have you had pain or a burn-
ing feeling when passing wa- 100 1.860 0.804 0.380 -1.011
ter/urinating?
Have you had leaking of 100 1.840 2.966 6463 | 42.677
urine?
Have you had difficulty emp- 100 1.660 2.170 8492 | 79.682
tying your bladder?
Have you had swelling in one 100 1.730 0.885 1.007 0.109
or both legs?
Have you had pain in your 100 2.090 1.518 4.086 22.518
lower back?
Have you had tingling or
numbness in your hands or 100 1.740 1.235 4.475 31.124
feet?
Have you had irritation or
soreness in your vagina or 100 1.570 0.685 0.991 0.564
vulva?
Have you had discharge from 100 1.870 0.895 0.865 0.054
your vagina’




Number Std
of Mean . Skewness | Kurtosis
. Deviation

patients
Have you had abnormal bleed- |, 1750 0.845 0.915 0.095
ing from your vagina?
Have you had hot flushes 100 2.390 1.469 4011 22427
and/or sweats?
Have you felt physically less
attractive asa_ 100 1.650 0.936 1136 -0.014
result of your disease or treat-
ment?
Have you felt less feminine as
a
result of your disease or treat- 100 1720 0.943 1.033 -0.112
ment?
Have you felt dissatisfied with 100 1.760 1016 1.031 -0.264
your body?
Have you worried that sex 99 1.798 1.049 0903 | -0.641
would be painful?
Evaevf you been sexually ac- 96 1.645 0.994 1.291 0.308
Has your vagina felt dry dur- 21 2.523 0.980 0249 | -0.833
ing sexual activity?
Has your vagina felt short? 20 2.700 1.080 -0.439 -0.974
Has your vagina felt tight? 20 2.500 1.100 -0.132 -1.259
Have you had pain during sex-
ual intercourse or other sexual 20 2.800 1.005 -0.594 -0.490
activity?
Was sexual activity enjoyable 20 2100 0911 0713 0154
for you?

Table 3. The rotated component matrix of QLQ CX 24 with factor loading per each item.

Items within the shaded cells belong to the corresponding factor.
Number of patients who responded: 100.
The cut off point for assigning an item to a factor was loading greater than one.

FACTORS
Problem Self-per Sensations Prob-
. oblems € N PEreep- | problems Felling of lems re-
with defe- tion of . . - of auto-
. . with uri- being ill in . lated to
cation and | physical ap- . nomic func-
o nation general . sexual
urination pearance tions . .
activity
Have you had
cramps in your ab- 0.074 0.091 0.129 -0.005 -0.061 0.379
domen?
Have you had diffi-
culty in controlling 0.497 -0.019 -0.022 -0.052 0.315 -0.091
your bowels?
Have you had blood
in your stools (mo- -0.064 0.040 1.000 -0.077 -0.076 0.186
tions)?
Did you pass wa-
ter/urine fre- 0.167 -0.152 -0.018 0.704 0.173 0.004
quently?




FACTORS

Problems
with defe-
cation and
urination

Self-percep-
tion of
physical ap-
pearance

Problems
with uri-
nation

Felling of
being ill in
general

Sensations
of auto-
nomic func-
tions

Prob-
lems re-
lated to

sexual
activity

Have you had pain
or a burning feeling
when passing wa-
ter/urinating?

0.982

0.170

0.010

0.061

-0.159

-0.015

Have you had leak-
ing of urine?

-0.009

0.015

0.262

0.046

0.050

-0.093

Have you had diffi-
culty emptying your
bladder?

0.330

-0.034

0.534

-0.066

0.043

0.145

Have you had
swelling in one or
both legs?

0.046

-0.186

0.247

0.553

0.162

-0.204

Have you had pain
in your lower back?

0.021

0.143

0.229

0.442

0.237

-0.235

Have you had tin-
gling or numbness
in your hands or
feet?

-0.047

0.243

0.089

0.261

0.678

-0.100

Have you had irrita-
tion or soreness in
your vagina or
vulva?

0.182

-0.013

0.208

0.260

0.027

0.441

Have you had dis-
charge from your
vagina?

-0.200

0.141

-0.134

0.853

-0.159

0.331

Have you had ab-
normal bleeding
from your vagina?

0.137

0.406

0.255

0.409

-0.133

0.031

Have you had hot
flushes and/or
sweats?

0.142

-0.011

0.053

-0.005

0.704

0.515

Have you felt phys-
ically less attractive
as a result of your
disease or treat-
ment?

0.049

0.614

0.087

-0.194

0.266

0.087

Have you felt less
feminine as a

result of your dis-
ease or treatment?

0.035

1.030

-0.021

0.010

-0.019

-0.093

Have you felt dis-
satisfied with your
body?

0.156

0.636

-0.010

0.064

0.001

0.320

Have you worried
that sex would be
painful?

-0.078

0.272

0.077

-0.029

-0.006

0.444

Have you been sex-
ually active?

-0.176

0.039

-0.125

0.034

0.113

0.689




Table 4. Multi-trait, multi-method correlation matrix (non-parametric Spearman’s coefficients).
Number of patients who responded: 100
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