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Abstract

Background

Receiving report of an abnormal finding from a Pap screening test in women often leads to
psychological distress.

Objectives

The purpose of this study was to assess the reliability and validity of the Cervical Dysplasia
Distress Questionnaire (CDDQ) among women in Serbia.

Methods

In 2017, we conducted a cross-sectional study involving 154 consecutive women attending
cervical cancer screening who had received abnormal Pap smear results.

Results

Reliability assessment showed good internal consistency for all CDDQ subscales (Tension
and discomfort: Cronbach’s a = 0.844; Embarrassment: a = 0.864; Sexual and reproductive
consequences: a = 0.867; and Health consequences: a = 0.913). The test-retest reliability
showed that the correlation coefficients (between 0.805 and 0.983) were significant at the
0.01 level for all of the Serbian CDDQ subscales. Principal Axis Factoring with Direct Obli-
min rotation indicated four main components that explain 55.0% of variance.

Conclusion

The Serbian version of the CDDQ scale is a valid and reliable instrument for the assessment
of psychological distress among women with abnormal Pap smear results.
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Introduction

A substantial decline in cervical cancer mortality rates has been noted following the introduc-
tion of high-coverage high-quality screening programs in developed countries [1]. In Serbia,
as in other countries with limited resources, less than a third of cervical cancer cases are dis-
covered in the early stage of illness, whilst in most patients later stages are found [2-4]. Achiev-
ing high rates of screening coverage is a challenge for both developing and developed
countries.

Receipt of a report of abnormal finding from a Pap screening test in women often leads to
withdrawal from participation in further monitoring and follow-up testing [5]. One of the rea-
sons for nonadherence to follow-up after an abnormal Pap test result is psychological distress
[6]. Psychological distress is defined as a state of emotional suffering characterized by symp-
toms of depression (e.g., sadness, hopelessness) and anxiety (e.g., restlessness, feeling tense)
[7]. The main limitations of some of the previous studies that have been conducted with the
objective of assessing psychological distress in women with abnormal Pap smear results
include the use of general health questionnaires, non-validated questionnaires, or small study
samples [8]. So far, only a few specific questionnaires have been developed for the assessment
of psychological distress in women with abnormal cervical cancer screening results: the Psy-
chosocial Effects of Abnormal Pap Smears Questionnaire (PEAPS-Q) [9], the Cervical Dyspla-
sia Distress Questionnaire (CDDQ) [10], the Process and Outcome Specific Measure (POSM)
[6]. Considering that the POSM is a questionnaire that was used in research in women with
borderline and other low-grade abnormal smears and taking into consideration that the
screening program in Serbia predicts that all women with abnormal Pap results are referred to
further procedures (colposcopy, etc.), the CDDQ was the appropriate scale for the measure-
ment of psychological distress.

In 2004 in the United States of America, Shinn et al [10] developed the CDDQ as an instru-
ment for measuring the perception of diagnostic procedures and distress in women with posi-
tive screening tests for cervical cancer. The basis for the development of CDDQ was the
PEAPS-Q, a scale developed in 1995 by Bennetts et al [9] for measuring psychosocial distress
experienced by women undergoing follow-up investigation after an abnormal Pap smear result
in Australia. The PEAPS-Q consists of 14 items and 4 factors: experience of medical proce-
dures, beliefs and changes in perception of oneself, worry about infectivity and effect on sexual
relationships. The PEAPS-Q is a validated scale, with good internal consistency (o = 0.84) and
high test-retest reliability (r = 0.88) [9]. In order to make it more understandable for American
and Canadian women, Shinn et al [10] significantly modified the PEAPS questionnaire and
subsequently developed the CDDQ scale through 3 phases with 3 separate samples consisting
of 661 women undergoing colposcopy after an abnormal Pap smear finding: phase I (the
PEAPS-Q was administered to 253 colposcopy patients, and 20 new items were generated),
phase II (the modified PEAPS-Q was administered to a new sample of 89 colposcopy patients,
and 2 of the new items were dropped since they were not easily understood by patients), and
phase III (the modified items were administered to a new sample of 319 patients undergoing
colposcopy, and there were no further concerns about the interpretability of the CDDQ
items). Finally, the CDDQ scale contains 23 items (11 items remained from the PEAPS-Q
scale, while 12 new items were added) that are divided into 2 sets: distress during medical pro-
cedures (resulting in 2 factors—embarrassment and discomfort/tension), and distress items
(resulting in 2 factors—sexual and reproductive issues, and health consequences).

The original CDDQ subscales had good internal consistency (ranging from 0.76 to 0.90)
and showed good concurrent validity with psychometrically validated measures of distress (i.e.
Center for Epidemiological Studies Depression Scale, Spielberger State-Trait Anxiety Scale,
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Cancer Worry Scale, and the single-item Pain and Anxiety Rating Scales) [10]. Two of the
CDDAQ subscales in particular—sexual and reproductive consequences, and health conse-
quences regarding the procedures—demonstrated good internal consistency reliability (o =
0.85 and 0. = 0.92, respectively) in a study undertaken to evaluate a strategy for improving fol-
low-up of an abnormal Pap test in low-income and minority women [11]. Unfortunately, the
CDDAQ scale has had limited implication in empirical studies because it measures domains of
distress experienced specifically after colposcopy or gynaecological examination, so that its
applicability in women undergoing different kinds of management, such as cytological surveil-
lance only, is unknown [12, 13]. A parallel system of either organized or opportunistic cervical
screening with the Pap test has been ongoing in all regions of Serbia for the past few years [12].
The policy underlying this nationwide practice cites several tests in its recommendations,
including gynaecological examination, speculum examination, Pap test and routine colpos-
copy. While colposcopy is often carried out even when a Pap test is done, the screening proto-
col does not necessitate both of these procedures in tandem [12].

Although the CDDQ scale was developed in English, it has not been widely translated. Even
though in the available literature there is no data on its psychometric characteristics, there is a
German version of CDDQ with three subscales—tension and discomfort, embarrassment dur-
ing a gynaecological examination, and concerns about sexual and reproductive consequences—
with use reported in women diagnosed with human papilloma virus-related precancerous geni-
tal lesions [14]. One subscale (health consequences) was omitted in the German version of
CDDAQ, because investigators believed that the items were inappropriate for the study popula-
tion. The Serbian version developed in this study, is reported here for the first time.

Serbia has seen high mortality rates and an unfavourable trend in mortality of cervical can-
cer over the past decades, largely due to the lack of Pap smear screening [15]. Although the
population-based screening for cervical cancer was introduced in 2013 [2, 16], the practical
realization of this national program has been challenging. For example, a more standardized
approach to investigating psychological distress in women with abnormal screening results for
cervical cancer is needed. Identification and education of women who are at the highest risk of
psychological distress during the cervical cancer screening would enable greater coverage by
the medical procedures. Today, there remains a dearth of questionnaires specifically for cervi-
cal cancer screening or related medical procedures, such as Pap test, colposcopy, etc. More-
over, while research on the quality of life in Serbian women with cervical intraepithelial lesions
who were treated by single cervical excision has been published [17], studies of the psychologi-
cal effects of diagnostic procedures remain lacking. The aims of this study were to evaluate the
internal consistency (internal reliability), test-retest reliability (external reliability) and to
assess factor structure (construct validity) of the Serbian version of the CDDQ scale among
women with abnormal Pap smear result.

Methods

Study setting

This study was conducted at the Clinical Center Kragujevac (Serbia), one of the four health
institutions in the country that provides tertiary health care. As such, it is one of the main
health institutions responsible for carrying out the national screening program for cervical
cancer in Kragujevac [17].

Study design

A cross-sectional study design was used, with analyses based on the collection of self-reported
data. Questionnaires were distributed to all participants prior to their diagnostic examinations,
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along with a cover letter outlining the study’s information and a written consent form for
study participation.

Study sample

Among the target group of women for cervical cancer screening (age range of 25-64 years-
old), every consecutive woman who received abnormal Pap smear results and had undergone
the subsequent diagnostic examinations was included in the study.

Eligible women were aged 25-64 years, had had a Pap smear taken routinely as a part of the
population screening program in the previous one year that showed an abnormality, were resi-
dents in the Kragujevac district area, and were fluent in spoken and written Serbian language.
Women were ineligible if they were illiterate in Serbian language, had a Pap smear done more
than one year ago, refused diagnostic examination, refused to participate in the study, were
aged < 25 years or > 64 years, were pregnant at the time of recruitment, had had previous
treatment for cervical lesions, or had neuropsychiatric disorders that would hinder participa-
tion in the study. Among the 190 eligible women, the study sample included a total of 154
women (participation rate: 81.1%). Reasons for ineligibility or refusal to participate were docu-
mented, with the latter including vision disorders, lack of time for participation, and lack of
interest in the study. Questionnaires that were not fully completed were excluded from the
analysis.

Sample size calculation

The sample size necessary for factor analysis was estimated based on the recommendations
provided by Mundfrom et al [18]. Considering the ratio of variables to factors as 5.75 and
number of factors being 4, the minimum necessary sample size for conducting factor analysis
with a 0.92 coefficient of congruence ranged from 55 to 130. Coefficients of congruence of
0.92 or greater are considered to reflect good to excellent matching, based on the guidelines
given by MacCallum et al [19]. Therefore, we planned our minimum sample size to be 130.

Data collection

Women eligible for study were asked to complete a socio-demographic and lifestyle question-
naire and the CDDQ questionnaire. Participants were allotted approximately 20 (+5) minutes
to complete the questionnaires. Additionally, the re-test was conducted approximately 2-4
weeks after diagnostic procedures at the Clinical Centre in Kragujevac.

Study timepoints

The ‘initial visit’ to the Clinic of Gynecology and Obstetrics at the Clinical Center Kragujevac
when women with abnormal Pap smear results were addressed by the staff and entered into
the study represented time-point 1. At this visit, participants provided voluntary informed
written consent, completed the “initial” survey (CDDQ—testing), and underwent the diagnos-
tic procedures (colposcopy/biopsy/endocervical curettage). All diagnostic procedures were
implemented according to the criteria set out in the procedures of the National Guide for
Good Practice in the Diagnosis and Treatment of Cervical Cancer in Serbia [20] and per-
formed by a gynaecology specialist doctor.

The next study time-point (time-point 2) corresponded to the moment immediately before
the women received their results from the diagnostic procedures performed, representing an
interim period of two to four weeks from time-point 1. The participants filled out the question-
naire (CDDQ—retesting) under the same conditions, in the presence of a doctor or a nurse
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who were available to address any difficulties in the women’s understanding of certain issues.
All participants attended the test-retest reliability.

Instruments of data collection

The socio-demographic and lifestyle questionnaire obtained data on age, place of residence,
educational level, occupation, marital status, menarche, menopause, pregnancy, oral con-
traceptive use, family history of cervical cancer, tobacco and alcohol use, etc. The CDDQ
obtained data related to distress regarding the medical procedures and the consequences of
receiving an abnormal Pap smear result in the past 12 months. The CDDQ is a self-report
23-item scale comprising the four subscales of Tension and discomfort (6 items), Embarrass-
ment (2 items), Sexual and reproductive consequences (9 items), and Health consequences (6
items). Participants’ degree of agreement with items was scored on a 4-point scale, with the
response options of 1 (Not at all), 2 (Somewhat), 3 (Moderately so), and 4 (Very much so)
[10]. The total score was obtained by averaging the scores of the all items, with a higher score
denoting a higher level of psychological distress.

Translation and cultural adaptation of the CDDQ for Serbia were performed in accordance
with the internationally accepted methodology [21]. The “forward’ translation (from English to
Serbian) was followed by a ‘backward’ translation. Initially, the forward translation was carried
out by two bilingual translators working independently, both being native Serbian speakers.
Following that, the two translators met to compare their translations, resolve differences, and
agree on a common version of the forward translation which was then evaluated by a set of
experts (translators and health professionals). The translated CDDQ was then reviewed by a
focus group (gynaecologist, medical doctor—junior researcher, nurse, women undergoing
colposcopy many times over the past years), after which a bilingual professor, whose mother
tongue is English, performed the backward translation from Serbian to English. The resultant
Serbian version of the CDDQ was then tested in a pilot study that involved five women in the
target population (who attended cervical cancer screening) and which showed that partici-
pants did not encounter difficulties with comprehension of items or with completing the ques-
tionnaire. None of the respondents stated any remarks to the questionnaire, either during or
after the survey.

Data analyses

Based on the Classical Test Theory, two approaches were used to assess the reliability of the
CDDQ: internal consistency reliability (measured with Cronbach’s a coefficient) and test-
retest reliability (quantified with a correlation coefficient) for each dimension. A Cronbach’s o
coefficient value of > 0.7 was considered acceptable but values > 0.8 were preferred. Test-
retest reliability coefficients vary between 0 and 1, where values of > 0.8 indicate good reliabil-
ity but values > 0.9 denote excellent reliability. The time-point 1 data was used for evaluation
of internal consistency and validity, while both time-point 1 and time-point 2 data was used
for the assessment of test-retest reliability. In order to determine the validity of the CDDQ,
construct factor analysis (Principal Axis Factoring) was performed. The Kaiser-Meyer-Olkin
measure of sampling adequacy was 0.804. Bartlett’s test of sphericity was highly significant

(p < 0.001). Factors were extracted using the Principal Axis Factoring method, followed by
oblique rotation of the factors using Direct Oblimin rotation with Kaiser Normalization

(delta = 0). The factors’ importance was considered according to the Kaiser criterion. Plausible
factors were extracted using the Kattel’s scatter diagram. Additionally, the contribution of each
of the scale items to the discriminating ability was determined by the item-total correlation,
where the items with item-total correlation > 0.20 were regarded as acceptable [22].
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All statistical analyses were conducted using the Statistical Package for Social Sciences Soft-
ware (SPSS Inc, version 20, Chicago, IL).

Ethical considerations

This study is a part of a research project approved by the Ethics Committee of the Faculty of
Medical Sciences, University of Kragujevac (Ref. No.: 01-2176) and by the Ethics Committee
of the Clinical Center Kragujevac (Ref. No.: 01-2869).

Results
Participant characteristics

The majority of participants were aged < 55 years, with urban residence and higher educa-
tional level (Table 1). Also, most of the women reported having a current partner and having
been pregnant at least once in their lifetime. Abortion experience was reported by 68.8% of the
women. Oral contraceptive use was reported by 22.7% of women. About half of the women
were premenopausal at the time of this study. Family history of cervical cancer was reported
among 11.0% of the women. More than half of the participants reported ever use of tobacco.

Reliability

The reliability of the Serbian CDDQ questionnaire had high internal consistency (Table 2).
The Cronbach’s o coefficients for the CDDQ subscales were 0.844 for Tension and discomfort,
0.864 for Embarrassment, 0.867 for Sexual and reproductive consequences, and 0.913 for
Health consequences. All of the items correlated well with the average of the others, with all
items exceeding the acceptable level for the item-total correlation coefficient of 0.20.

The test-retest reliability coefticients were 0.805, 0.808, 0.959, and 0.983 respectively for the
subscales of Tension and discomfort, Embarrassment, Sexual and reproductive consequences,
and Health consequences (Table 3). The test-retest reliability showed that the correlation coef-
ficients were significant at the 0.01 level for all of the Serbian CDDQ scores. The test-retest reli-
ability coefficients for all four subscales (Tension and discomfort, Embarrassment, Sexual and
reproductive consequences, and Health consequences) showed good stability of the tool.

Table 1. Demographic characteristics of study participants variable.

Number (n = 154) %
Age (< 55 years) 101 65.6
Place of residence (Urban) 128 83.1
Educational level (> 8 years) 133 86.4
Occupation® (Manual worker) 64 41.6
Marital status (With partner) 120 77.9
Pregnancy (Yes) 147 95.5
Children (Yes) 146 94.8
Menopause (Yes) 74 48.1
Oral contraceptive use (Yes) 35 22.7
Abortion history (Yes) 106 68.8
Family history of cervical cancer (Yes) 17 11.0
Tobacco use (Ever) 90 58.4
Alcohol use (Yes) 21 13.6

* For retiree the occupation before retirement was shown.

https://doi.org/10.1371/journal.pone.0218070.t001
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Table 2. Internal consistency reliability of CDDQ among women with abnormal Pap smear results in one University hospital in Serbia.

CDDQ Standard Item-Test Cronbach’s Alpha if Item Cronbach’s

Mean | deviation Score Deleted alpha
Correlation coefficient

Tension and discomfort 0.844

Did you find the exams uncomfortable? 1.78 0.794 0.564 0.832

Did you find the exams emotionally upsetting? 1.82 0.889 0.663 0.813

Did the exams make you nervous? 2.15 1.015 0.662 0.814

Did the exam hurt? 1.56 0.775 0.470 0.847

Did you feel tense? 2.09 0.945 0.721 0.801

Were you nervous? 2.06 0.934 0.682 0.809

Embarrassment 0.864

Were you uncomfortable being partly undressed? 1.97 0.983 0.760 0.880

Were you embarrassed having your private parts touched by the doctor or 1.71 0.900 0.760 0.880

nurse?

Sexual and reproductive consequences 0.867

How worried are you that you would lose your chance to have a baby? 1.68 0.722 0.347 0.872

Have you been worried that you could give the problem to a sexual partner? 1.88 0.979 0.480 0.866

Have you been worried whether a sexual partner will think they can catch the 1.88 0.900 0.764 0.834

problems from you?

Have you been worried whether you should continue having sex? 1.70 0.785 0.657 0.846

Have you been worried that this problem might affect how attractive youareto | 1.78 0.810 0.607 0.850

your sexual partner?

Have you been worried whether having sex will make the problem worse? 1.47 0.716 0.610 0.851

Have you been worried whether others think you have had more sexual 1.71 0.738 0.623 0.849

partners than you should?

Have you been worried about sex being more painful now? 1.76 0.841 0.645 0.846

Have you been worried that this problem might affect how much you enjoy 1.62 0.777 0.671 0.844

sex?

Health consequences 0.913

How worried are you that cancer will appear in your body? 2.60 1.012 0.755 0.898

Have you worried about the test results? 2.80 0.986 0.648 0.912

Have you worried that you may have cancer? 241 1.082 0.742 0.900

How worried are you that you might die? 2.47 1.080 0.808 0.891

Have you been worried that your problem may turn into cancer? 2.71 1.047 0.812 0.890

How worried are you that you might die from cervical cancer? 2.64 1.064 0.779 0.895

CDDQ = The Cervical Dysplasia Distress Questionnaire.

https://doi.org/10.1371/journal.pone.0218070.t002

Table 3. Test-retest reliability of CDDQ among women with abnormal Pap smear results in one University hospital in Serbia.

CDDQ domains Tension and discomfort
- REPEATED

Embarrassment
- REPEATED

Sexual and reproductive
consequences—-REPEATED

Health consequences
-REPEATED

Tension and discomfort 0.805*

Embarrassment

0.808*

Sexual and reproductive consequences

0.959*

Health consequences

0.983*

* P<0.01.
CDDQ = The Cervical Dysplasia Distress Questionnaire.

https://doi.org/10.1371/journal.pone.0218070.t003
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Table 4. Factor analysis with Direct Oblimin Rotation Method for CDDQ items: Matrix of factor weights.

CDDQ items Factor weights Part of variance
Component explained
Health Sexual and reproductive Tension and Embarrassment
consequences consequences discomfort
Did you find the exams uncomfortable? 0.264 -0.020 0.612 0.354 0.448
Did you find the exams emotionally upsetting? 0.237 0.035 0.696 0.170 0.487
Did the exams make you nervous? 0.324 0.134 0.749 0.111 0.574
Did the exam hurt? 0.170 -0.010 0.491 0.264 0.277
Did you feel tense? 0.381 0.133 0.795 0.094 0.656
Were you nervous? 0.335 0.197 0.767 0.056 0.627
Were you uncomfortable being partly undressed? 0.183 0.135 0.367 0.708 0.561
Were you embarrassed having your private parts? 0.201 0.087 0.280 0.832 0.712
How worried are you that you would lose your chance to 0.200 0.339 0.005 0.271 0.178
have a baby?
Have you been worried that you could give the problem to 0.263 0.486 0.014 0.460 0.408
a sexual partner?
Have you been worried whether a sexual partner will 0.276 0.833 0.003 0.127 0.702
think they can catch the problems from you?
Have you been worried whether you should continue 0.311 0.678 0.029 0.219 0.493
having sex?
Have you been worried that this problem might affect 0.207 0.702 0.067 -0.051 0.524
how attractive you are to your sexual partner?
Have you been worried whether having sex will make the 0.069 0.652 0.077 0.221 0.458
problem worse?
Have you been worried whether others think you have 0.166 0.723 0.146 -0.003 0.555
had more sexual partners than you should?
Have you been worried about sex being more painful 0.213 0.749 0.097 -0.030 0.590
now?
Have you been worried that this problem might affect 0.175 0.675 0.046 0.372 0.530
how much you enjoy sex?
How worried are you that cancer will appear in your 0.792 0.240 0.286 0.112 0.630
body?
Have you worried about the test results? 0.680 0.113 0.275 0.227 0.482
Have you worried that you may have cancer? 0.778 0.218 0.249 0.136 0.606
How worried are you that you might die? 0.859 0.218 0.321 0.138 0.740
Have you been worried that your problem may turn into 0.859 0.217 0.323 0.131 0.739
cancer?
How worried are you that you might die from cervical 0.822 0.193 0.304 0.079 0.682
cancer?
% variance 26.5 13.9 8.7 5.9

CDDQ = The Cervical Dysplasia Distress Questionnaire.

https://doi.org/10.1371/journal.pone.0218070.t004

Validity

The results obtained from the Principal Axis Factoring with Direct Oblimin rotation illus-

trated the presence of four main components with an Eigenvalue > 1, explaining 55.0% of var-
iance (26.5%—Health consequences, 13.9%—Sexual and reproductive consequences, 8.7%—
Tension and discomfort, and 5.9%—Embarrassment, respectively). The four components and

factor loadings (with parts of variance explained) showed good Serbian CDDQ construct

validity (Table 4). Inspection of the scree plot supported a four-factor solution (Fig 1).
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Fig 1. Screeplot of factor in the Cervical Dysplasia Distress Questionnaire.

https://doi.org/10.1371/journal.pone.0218070.9001

Discussion

Results showed good validity and reliability of the Serbian version of the CDDQ. The findings
suggest that the CDDQ can be used for measuring psychological distress among women with
abnormal Pap smear results in Serbia.

The appropriate properties of the Serbian CDDQ scale (internal consistency and test-retest
reliability, construct validity) were confirmed in the study sample of Serbian women who par-
ticipated in the national cervical cancer screening program. The Serbian CDDQ showed high
internal consistency with high Cronbach a coefficients for all the subscales (o = 0.844-0.913).
Shinn and co-authors [10] had reported similar internal consistency scores for all subscales of
the original CDDAQ scale, for which the Tension and discomfort subscale score was o = 0.86,
the Embarrassment subscale score was o = 0.76, the Sexual consequences subscale score was o
=0.85, and the Health consequences subscale score was o = 0.90. Similarly, for low-income
and minority women who received an abnormal Pap test result, Breitkopf and co-authors [11]
reported two domains of psychological distress, namely Sexual and reproductive consequences
(0u = 0.85) and Health consequences (o = 0.92). In a sample of Appalachian women [23], inter-
nal consistency of the Tension and discomfort subscale was o = 0.83, whereas the Embarrass-
ment subscale score was o = 0.65. Also, in a study that evaluated knowledge of cervical
dysplasia and human papilloma virus, the scores of two CDDQ subscales, namely Embarrass-
ment and Discomfort regarding the procedures, demonstrated good internal consistency reli-
ability (o = 0.79 and 0.85 respectively) [24]. Unfortunately, in the available literature there are
no data about the psychometric properties of the German version of the CDDQ, the use of
which has been reported for women diagnosed with human papilloma virus-related precancer-
ous genital lesions [14]. The item reducing the consistency of the original CDDQ scale [10]
was the same in our study: “How worried are you that you would lose your chance to have a
baby?” Also, one item only (“How worried are you that you will lose your chance to have a
baby?”) had low communality (0.178) in our study, similar to the value (0.19) from the original
study by Shinn and co-authors [10]. Shinn and co-authors [10] suggested that a possible expla-
nation of this low correlation with other items can be that it is the only CDDQ item that deals
with problems of reproduction. Results of our study show that reliability of the CDDQ scores
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in all subscales and in total are satisfactory and similar to those of other surveys in the United
States [10,23,24]. Except for our study, no other reported study has been conducted to assess
test-retest reliability of the CDDQ scale. In our study, the test-retest reliability ranged from
0.805 to 0.893, indicating that there is a good test-retest reliability of the CDDQ scale. The
present study demonstrates that CDDQ scale measures psychological distress consistently over
time. Although test-retest showed good reliability, small variability in two time points could be
due to the differences in two observations which were not performed under exactly identical
conditions, or recall bias, or due to true changes which have occurred between the first and
repeated estimation.

Factor analyses in our sample of Serbian women showed that the translated and culturally-
adapted CDDQ scale consisted of four main factors, which explained 55.0% of total variance
(Health consequences: 26.5%, Sexual and reproductive consequences: 13.9%, Tension and dis-
comfort: 8.7%, and Embarrassment: 5.9%). Shinn et al. [10] divided items into two sets and
conducted factors analysis separately, with one set referring to distress related to the medical
procedures (including the Tension and discomfort and Embarrassment subscales, respectively
accounting for 42.9% of the variance and for an additional 11.5% of the variance) and the
other addressing perceived consequences (including the Reproductive and sexual conse-
quences and Health consequences subscales, respectively accounting for 36.7% of the variance
and for an additional 11.4% of the variance) of receiving an abnormal Pap smear result. Addi-
tionally, we conducted the same factor analysis (with Alpha Factoring) separately, such as was
done in the original study: firstly, for distress during medical procedures (including the Ten-
sion and discomfort and Embarrassment subscales) and, after that, for the distress related to
the consequences (including Reproductive and sexual consequences and Health conse-
quences). We obtained results very similar to those of the original study (the results are not
shown to stay within our focused aim to show validity of the Serbian CDDQ scale as a whole).
It is important to note that one study alone does not prove construct validity of an instrument,
and it is necessary to evaluate evidence from numerous studies using the instrument. However,
apart from the findings of the original study by Shinn and co-authors [10] and our results, no
other studies have published data on the validity of the used instrument, i.e. the CDDQ scale.

Results from all of the Serbian CDDQ subscales showed fewer disagreements in the assess-
ment of the dimension in comparison to the reference population of American women who
had received an abnormal Pap test result [10]. Possible explanations for the observed differ-
ences in the findings between the studies include differences in the demographic characteris-
tics of the participants by age, level of education, marital status, etc. On the other hand, some
of our results have confirmed some findings from other studies that have applied a different
methodology [6].

Only the original study evaluated the factor structure of the CDDQ scale [10] and found a
four factor structure, as confirmed in our study. Due to the their specific aims, other studies
applied methodology which involved omission of certain subscales of the CDDQ scale and,
therefore, these studies reported data on only two [23, 24] or three subscales [14]. Certainly,
future studies using the CDDQ scale are necessary to better understand its psychometric prop-
erties among women with abnormal Pap smear results.

Strengths and limitations of the study

According to our best knowledge, this is the first validation study of the Serbian version of the
CDDAQ scale. Also, based on the available literature, it is the second validation study of the
CDDQ scale in the world. The main strengths of this study lie in its assessments of both reli-
ability (internal consistency and test-retest) and validity. Further, the participation rate in our
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study was satisfactory, at 81.1%. But, our study also has several limitations. In addition to the
known drawbacks of cross-sectional studies, a limitation of this study is its sample size. Of
course, the question of representativeness of the sample always exists, either because of the bar-
riers in engaging the participants for research due to fear of breach of confidentiality or
because the sample was from a country with limited resources, where this sample may be the
consequence of both low coverage and compliance of the participants in the screening pro-
gram for cervical cancer itself. Finally, all results were based on self-reported data, which could
be subject to information bias.

Conclusion

The Serbian version of the CDDQ scale is a valid and reliable instrument for the assessment of
psychological distress among women with abnormal Pap smear results. Identification of good
validity and reliability of this scale among Serbian women expands the overall understanding
and improves the evidence base for use of the CDDQ scale in cross-cultural research. Finally,
good validity and reliability of the CDDQ allow for the application of this questionnaire to
achieve accurate assessment of the psychological impact of cervical screening and a deeper
understanding of individuals across different types of cultures.
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