
Introduction

Serbia has a high incidence and mortality rate of cervical

carcinoma. Cervical cancer represents a major public health

problem [1]. Previous studies which have assessed the risk

factors for cervical cancer were based on individual risk

factors assessment [1]. Also, there are indexes relating only

to the application of diagnostic methods [2, 3]. Some of the

models are very complicated and hardly applicable in prac-

tice in underdeveloped and developing countries [4, 5].

These models relate to the application of diagnostic and

therapeutic proceedings to provide more effective diagno-

sis and treatment of cervical cancer in early, but not during

the invasive phase [6]. Diagnostic procedures that are ap-

plied for early detection of cervical cancer have limitations

in terms of their sensitivity and specificity [7].

There is a need for a model that would be simple and con-

venient for usage in primary care in underdeveloped and

developing countries. The implementation of such model

would contribute to reducing potentially unnecessary pro-

cedures in prevention, diagnosis, and treatment, and would

have the effect of reducing the costs in healthcare. In order

to identify the women who are at risk for developing cer-

vical cancer, it would be important to have one composite

index. Several studies have shown the risk index for cervi-

cal cancer based on the Pap test [8, 9], but in diagnosis of

cervical cancer, histopathological examination (HP) of

biopsy specimens is the “gold standard” [10]. Therefore, in

this study, the construction of the risk index for the assess-

ment the incidence of cervical cancer is based on findings

obtained by histopathological findings on cervical biopsy.

The objective to this study was to construct a risk index

for premalignant changes in the cervix uteri based on HP

result of targeted biopsy of the cervix, in relation to demo-

graphic determinants, sexual behavior, and barriers for the

implementation of preventive gynecological practice.

Materials and Methods

Testing of risky behavior for contracting cervical cancer was

conducted by the anamnestic study “case-control”. The study in-

cluded 525 patients, among them 90 had abnormal PAP test (ASC-

US, L-SIL, H-SIL and AIS). All of 90 patients underwent

colposcopy. In five patients colposcopic findings were satisfac-

tory and biopsy was not performed. In 85 participants with un-

satisfactory findings, biopsy was performed. In 54 patients which

form a study group, premalignant changes in the cervix uteri are
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Summary

Objective: To construct a risk index for premalignant changes in the cervix uteri based on histopathological examination (HP) of

biopsy of the cervix, in relation to demographic determinants, sexual behavior, and barriers for the implementation of preventive gy-

necological practice. Materials and Methods: The study included 525 patients; 90 had abnormal PAP test (ASC-US, L-SIL, H-SIL, and

AIS). In 85 participants with unsatisfactory findings after colposcopy, targeted biopsy was performed. In 54 patients premalignant

changes in the cervix uteri were found. The control group was represented by 31 respondents with benign changes in the cervix uteri.

Distributions frequency of selected variables (socio-demographic and factors relating to the behavior associated with risk of cervical

cancer) are shown in comparison to HP biopsy (benign / L-SIL, H-SIL, and CIS) and significance  of the differences was tested by chi-

square test. For a minimum level of statistical significance,  p <0.05 was used, while  p < 0.01 was taken as statistically high signifi-

cance. Variables that showed high significance after univariate logistic regression are further tested by multivariate analysis, and

association is expressed through odds ratio and 95% confidence interval. Results: The authors presented factors that showed high sta-

tistical significance, making the risk model for development of malignancy on cervix uteri: the early onset of sexual activity, sexually

transmitted diseases in the personal history, and the negative attitude in taking the Pap smear. Conclusion: The application of the model

of risk index for cervical cancer would be helpful for doctors in primary healthcare in identifying women at increased risk, primarily in

developing countries, such as Serbia.
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found (L-SIL, H-SIL, CIS), while the control group is repre-

sented by 31 respondents with benign changes in the cervix uteri

(Figure 1).

All participants received a written notice in the form of in-

formed consent and confirmed agreement. The data were ob-

tained using a specially designed and pre-tested questionnaire,

as well as by examining the medical records of patients. The

questionnaire consisted of three groups of variables: socio-de-

mographic variables, variables related to the behavior that are as-

sociated with risk for developing cervical cancer, and variables

related to the application of diagnostic methods for cervical can-

cer. The socio-demographic characteristics that were investigated

were: age, type of settlement (urban / rural), marital status (mar-

ried / free, divorced, widowed), level of education (primary or

secondary / high), self-assessment of financial status (very bad,

bad / good, excellent). Behavior related variables were: smoking

(more than 100 cigarettes during lifetime), the number of births

(0, 1, 2, 3, and more), the number of abortions (0, 1, 2, 3, and

more), the first sexual intercourse (< 18 / ≥ 18), the total number

of sexual partners in a lifetime (> 4 / ≥ 4), the consistent appli-

cation of condoms (yes / no), and personal history of sexually

transmitted disease (yes / no). A part of the questionnaire related

to the application of diagnostic methods for cervical cancer, were

variables related to the interval of Pap test, and self-assessment

of personal attitude towards Pap smears (acceptable / unaccept-

able). Biopsy results were obtained from medical records (be-

nign / L-SIL, H-SIL, CIS).

Statistical analysis included descriptive statistics and statistical

modeling methods. Descriptive statistical methods were used to

analyze the distribution of the factors that are associated with cer-

vical cancer (socio-demographic factors relating to the behavior,

associated with risk of cervical cancer). Distributions frequency of

selected variables are shown in comparison to HP biopsy (benign

/ L-SIL, H-SIL, CIS) and significance of the differences was

tested by chi-square test. For a minimum level of statistical sig-

nificance p <0.05 was used, while p <0.01 was taken as statisti-

cally high significance.Variables that showed high significance

after univariate logistic regression were further tested by multi-

variate analysis, and association was expressed through odds ratio

and 95% confidence interval. Logistic regression model was con-

structed to examine the association between each risk factor with

an abnormal Pap test. Multivariate logistic regression obtained

high significance for the following variables: early onset of sex-

ual activity, more than four sexual partners, smoking, STD in per-

sonal history, and negative attitudes about Pap smear. Risk factors

found to be significantly associated were included in the final

model of logistic regression. The weight for factor was calculated

based on regression coefficient (Reiter). Weights were assigned

to risk factors and calculated for each respondent. Weighting co-

efficient for each of the above factors were applied to construct the

risk index for cervical cancer. The final risk index was obtained by

adding the weighted risk factors for each subject separately. Sen-

sitivity and specificity for each of the statistically significant fac-

tors were calculated and receiver operating curve was constructed

and used to identify cut-off point. For patients with pathological

finding, Mann-Whitney test was applied by which high statistical

significance (p <0.001) was confirmed. The analyzes were per-

formed using SPSS software package (version 16).

Results

From total of 85 patients who underwent biopsy, on the

basis of HP analyses, the authors found that 36.5% had no

pathological changes of the cervix uteri, 35.3% of patients

had L-SIL, 21.2% had H-SIL, and 7% had CIS. Distribu-

tion of women compared to HP findings are presented in

Table 1

Pathological changes in the cervix uteri were more fre-

quent in subjects that were not in a stabile relationships

(75.7%), unlike those who had a steady partner (24.3%).

Figure 1. — Scheme of samples and the test population. Table 1. — Histopathology.

aSIL - squamous intraepithelial lesion; bCIS - carcinoma in situ; **p < 0.01.
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Demographic and socioeconomic characteristics of re-

spondents are presented in Table 2.

Variables related to the behavior, such as early sexual ac-

tivity (23.6% were sexually active before the age of 18),

inconsistency in the use of condoms (80.0% of respon-

dents), history of STDs (13.0%), and smoking (53.9%)

showed high statistical significance. The frequencies of the

variables related to behavior of the respondents and the

histopathology findings are presented in Table 3. 

Examining a patient attitude towards controlling PAP

swab and PAP testing frequency (interval between the in-

dividual controls) showed high statistical difference. The

frequencies of the determinants related to use of preventive

practices of the respondents according to the histopathology

findings are presented in Table 4. The results for multi-

variate regression analysis for HP finding are presented in

Table 5. There was a statistically significant difference for

the following variables: early onset of sexual activity,

smoking, STDs, personal history, and the negative attitude

in taking the Pap smear.

In Table 6 the authors present factors that showed high

statistical significance, making the risk model for develop-

ment of malignancy on cervix uteri: the early onset of sex-

ual activity, STDs in the personal history, and the negative

attitude in taking the Pap smear. Figure 2 shows the ROC

curve. Discrimination indicator, the AOC was 0.855, 95% CI

(0.77-0.94).

Discussion

This study was designed to identify the risk factors for

malignant changes of the cervix, to design a composite

index to estimate the risk of cervical cancer, and to validate

this index. This survey was conducted by the type of case-

control study. HP findings obtained by biopsy of the cervix

were used to assess the risk of premalignant changes in the

cervix uteri. A number of factors significantly increase the

Table 2. — Demographic and socio-economic characteri-
stics of the respondents according to the histopathology.

*mean (SD); **p < 0.0.

Table 3. — The frequencies of the variables related to be-
havior of the respondents and the histopathology findings.

**p < 0.01; ***STD - sexually transmitted diseases.
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risk for cervical cancer, but aside from studies evaluating

the individual risk factors, only a few studies have investi-

gated and calculated the composite index of risk for cervi-

cal cancer [8, 9]. The composite index that consists of only

three risk factors for cervical cancer was designed: early

onset of sexual activity, STDs in the personal history, and

the negative attitude of the Pap smear. Taking into account

these three factors, it is possible to predict the malignant

changes in validated sample with an overall accuracy of

0.855. The results obtained in this study were compared

with the results of studies that determined the risk index for

Table 6. — Multivariate analysis.

Table 5. — Multivariate analysis according to the histopa-
thology.

*OR (95%CI); **p<0.01

Table 4. — The frequencies of the determinants related to
use of preventive practices of the respondents according to
the histopathology findings.

**p<0.01

Figure 2. — ROC curve.
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the occurrence of cervical cancer [8, 9]. Depending on the

specifics of the study population, study design and targeted

populations, the authors have identified various factors that

make up the risk index for cervical cancer.

There is a significant correlation between the develop-

ment of cervical cancer and women’s age. In the greatest

risk of developing cervical cancer are women from 40-49

years old [11].

The impact of the level of education has been proven in

studies of Indarty et al. and Patil et al. [8, 9]. Of all socio-

demographic and reproductive determinants, in countries

with a low standard of living, education is an essential co-

factor for cervical cancer. [11]

Wilkinson et al. allocated the period of smoking history

as a significant risk factor for the occurrence of cervical

cancer [12] and the risk of this malignancy significantly in-

creases with intensity and length of the smoking history

[13].

Early sexual activity (before 18 years of age) showed a

highly statistical significance in the occurrence of abnor-

mal HP findings and entered as a significant risk factor in

the model index. Age at the onset of sexual activity is a sig-

nificant risk factor for developing cervical cancer [14]. In-

darty et al. and Wilkinson et al. [8, 12] pointed out that the

greater number of sexual partners is a dominant risk factor

in creating model of risk index. In the study of Reiter et al.
[15], a history of STDs was highly statistically significant

risk factor for abnormal Pap test and entered the model of

risk for cervical cancer. Although there is clinical evidence

that HPV is the main etiological factor for cervical cancer,

other sexually transmitted diseases can also affect the oc-

currence of this malignancy.

Studies of Indarty et al. and Wilkinson et al. have allo-

cated beneficiaries of oral contraceptives as a high risk of

developing cervical cancer [8, 12] The interval of applica-

tion represents the most significant risk factor for develop-

ing cervical cancer [16]. Women with high parity (more

than three births) are at risk for developing cervical cancer.

The study of Patyl et al. allocated multiparity as a risk fac-

tor that enters into the composition of risk index model [9]. 

Numerous studies have shown that failure to respond to

the screening, or the screening interval longer than five

years, represented a significant risk factor which results in

diagnosis of invasive cervical cancer [17, 18].

Unlike other studies that have determined the risk index

for cervical cancer [9], this study, as well as some studies

of Indarty et al., included factors related to the methods

used for early detection of cervical cancer, as we know that

non-application of preventive screening practices, as well

as non-implementation of screening, are the significant fac-

tors in making the diagnosis of an advanced stage of the

disease [ 8].

In this study, the attitude of the examinees to subject to

the PAP smears testing, proved to be an important risk fac-

tor. Respondents who had a negative attitude constituted a

risk group. The negative experiences of patients in primary

care, and the lack of knowledge of women about cervical

cancer also influence the application of preventive meas-

ures. The present authors found no data in the literature re-

garding the application of the risk index of cervical cancer,

except in the study of Quinn et al. [19], who reported on the

index developed by Wilkinson et al. [12].

Conclusion

This study identified three risk factors (early sexual ac-

tivity, STDs, and non-implementation of the screening) for

creating a model of risk index for cervical cancer. The ap-

plication of this index would be helpful for doctors in pri-

mary healthcare (gynecologists and family medicine

physicians) for identifying women who are at increased risk

for developing cervical cancer and is important in future

research, educational programs, and recommendations for

additional screening.
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