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Abstract
Introduction. Human papillomavirus (HPV) is a double-stranded deoxyribonucleic acid virus 
transmitted primarily through sexual contact, although vertical transmission is also possible. 
HPV infection is highly prevalent worldwide and is a major risk factor for cervical cancer, which 
remains a leading cause of cancer-related mortality among women.

Materials and Methods. This cross-sectional study included 3,381 women examined at a 
primary healthcare gynecological outpatient clinic during 2024. Pap smear testing was perfor-
med in 570 women, while 137 women additionally underwent HPV testing. Data were analyzed 
according to age, Pap smear results, HPV status, and HPV genotype. Appropriate statistical 
methods were used to evaluate associations between HPV infection and cytological findings.

Results. Abnormal Pap smear findings were detected in 26.3% of women who underwent 
cytological testing. HPV infection was confirmed in 15.3% of tested women. High-risk HPV ge-
notypes predominated, with HPV 16 being the most frequently identified genotype (42.8%). 
A statistically significant association was observed between HPV positivity and abnormal Pap 
smear results. Abnormal cytological findings were present in 85.7% of HPV-positive women 
compared to 18.9% of HPV-negative women. HPV-positive women demonstrated a 26-fold 
higher likelihood of abnormal Pap smear results.

Conclusion. The findings highlight a strong association between HPV infection and abnormal 
Pap smear results, emphasizing the importance of HPV testing and Pap smear screening in pri-
mary healthcare for early detection and prevention of cervical cancer.
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INTRODUCTION

Human papillomavirus (HPV) infection re-
presents a major global public health issue 
due to its high prevalence and its well-esta-
blished association with malignant diseases, 
particularly cervical cancer. According to glo-

bal estimates, cervical cancer accounts for a 
significant proportion of cancer-related de-
aths among women, despite the availability 
of effective preventive and screening stra-
tegies (1-3). HPV is a sexually transmitted, 
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epitheliotropic deoxyribonucleic acid (DNA) 
virus capable of establishing transient, la-
tent, or persistent infections. While most 
HPV infections are asymptomatic and resol-
ve spontaneously, persistent infection with 
high-risk HPV genotypes, particularly types 
16 and 18, plays a crucial role in the deve-
lopment of cervical intraepithelial neoplasia 
(CIN) and invasive cervical cancer. The on-
cogenic potential of high-risk HPV types is 
primarily mediated through viral oncoprote-
ins E6 and E7 (4,5).

Early detection of HPV infection and HPV-
associated cervical lesions is essential for 
effective prevention of cervical cancer. 
Screening programs based on cytological 
examination (Pap smear) and HPV testing 
have significantly reduced cervical cancer 
incidence and mortality in countries with 
well-organized healthcare systems. The Pap 
smear remains a widely used screening tool 
for detecting precancerous and cancerous 
changes of the cervical epithelium. In addi-
tion, HPV testing offers higher sensitivity for 
identifying women at increased risk of de-
veloping high-grade lesions. Current inter-
national guidelines increasingly recommend 
HPV testing as a primary screening method, 
either alone or in combination with cytology, 
particularly in women aged 30 years and ol-
der (6,7).

Primary healthcare plays a pivotal role in 
the early diagnosis and prevention of HPV 
infection and its complications. Gynecolo-
gical examinations, Pap smear screening, 
and HPV testing performed at the primary 
healthcare level provide an opportunity for 
timely identification of high-risk individu-
als, appropriate follow-up, and referral for 
further diagnostic and therapeutic procedu-
res. However, disparities in access to scree-
ning and HPV testing persist, contributing to 
differences in disease burden between de-
veloped and developing regions (8,9).

Given the epidemiological significance of 
HPV infection and the importance of early 
detection strategies, continuous evalua-
tion of screening practices at the primary 
healthcare level is necessary. The present 

study aims to assess the prevalence and 
distribution of HPV infection among women 
examined in a primary healthcare gyneco-
logical outpatient clinic, analyze age-rela-
ted patterns, evaluate HPV genotypes, and 
explore the association between HPV status 
and abnormal Pap smear findings.

MATERIALS AND METHODS

Patients and Study Design 

This study was designed as a cross-sectional 
study. Secondary data were obtained from 
outpatient medical records of female pati-
ents examined between January 1, 2024, 
and December 31, 2024, at the gynecologi-
cal outpatient clinic. 

Methods 

The study included a total of 3381 patients, 
with no predefined exclusion criteria. Among 
them, 570 patients underwent Pap smear 
testing, while 137 patients were additionally 
tested for HPV. Participants were grouped 
according to age, Pap smear results, HPV 
status, and HPV genotype. Age was catego-
rized into five groups: up to 25 years; 25–
29 years; 30–39 years; 40–49 years; and 
50 years and older.

Based on Pap smear findings, participants 
were classified as having normal findings, 
ASC-US changes, CIN I, CIN II, CIN III, 
HPV-associated changes, or other abnormal 
findings. According to HPV testing results, 
participants were categorized as HPV-po-
sitive or HPV-negative. Based on viral ge-
notype, HPV-positive patients were further 
classified as infected with genotypes 16, 18, 
31, 33, 45, 52, 6, or 11.

The study was approved by the institutional 
Ethics Committee and conducted in accor-
dance with the Declaration of Helsinki and 
national regulations.

Statistical Analysis 

Collected data were entered into an electro-
nic database using Microsoft Office Excel 
2016. Statistical analysis was performed 
using SPSS for Windows (version 25.0, 
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SPSS Inc., Chicago, IL, USA) and Microsoft 
Excel (Microsoft Corporation, Redmond, WA, 
USA). Descriptive statistics were used to 
present frequencies and percentages. Diffe-
rences between groups were analyzed using 
appropriate nonparametric tests. The Chi-
square test was applied to compare propor-
tions, with odds ratios (OR) calculated, and 
Fisher’s exact test used for small sample si-
zes. The level of statistical significance was 
set at p < 0.0001. 

RESULTS

The study included 3381 women exami-
ned in a gynecological outpatient clinic du-
ring 2024. Among them, 570 (16.9%) un-
derwent Pap smear testing, and 137 (4.1%) 
were additionally tested for HPV (137 of 
570 women; 24%). Among women tested 
for HPV, 21 (15.3%) were HPV-positive. The 
overall prevalence of HPV infection among 
all examined women was 0.62%.

As shown in Table 1, women older than 40 
years accounted for the majority of patients 
who underwent Pap smear testing (89.3%), 
while women younger than 30 years re-
presented less than 4% of the sample. The 
highest proportion of HPV-positive women 
was observed in the 40–49-year age gro-
up (47.6%), whereas the lowest proportion 
was found among women younger than 25 
years.

Table 1. Age distribution of patients who underwent Pap 
smear testing and HPV-positive patients
Age group 
(years)

Pap-tested women, 
n (%)

HPV-positive women,  
n (%)

<25 4 (0.7%) 1 (4.8%)

25–29 18 (3.2%) 3 (14.3%)

30–39 39 (6.8%) 4 (19.0%)

40–49 234 (41.1%) 10 (47.6%)

≥50 275 (48.2%) 3 (14.3%)

Total 570 (100%) 21 (100%)

HPV – Human Papillomavirus

Among women who underwent Pap smear 
testing, normal cytological findings were ob-
served in 73.7% of cases. ASC-US was iden-
tified in 10.5% of patients, while high-grade 

lesions (CIN II and CIN III) were less frequ-
ent, accounting for 2.9% and 1.75%, res-
pectively. In HPV-positive women, abnormal 
cytological findings were present in 85.7% 
of cases, with ASC-US being the most frequ-
ent abnormal finding (28.7%) (Table 2).

Table 2. Pap smear results in total study population and 
HPV-positive patients

Pap  
smear  

findings

Total patients  
(N = 570)

n (%)

HPV-positive  
patients (N = 21) 

n (%)

Normal  
findings 420 (73.7%) 3 (14.3%)

ASC-US 60 (10.5%) 6 (28.7%)

LSIL  
(HPV-related 
changes)

23 (4.0%) 3 (14.3%)

CIN I 29 (5.0%) 4 (19.0%)

CIN II 17 (2.9%) 3 (14.3%)

CIN III 10 (1.8%) 1 (4.7%)

Other abnormal 
findings 11 (1.9%) 1 (4.7%)

Total 570 (100%) 21 (100%)

ASC-US – Atypical Squamous Cells of Undetermined Signi-
ficance; LSIL – Low-grade Squamous Intraepithelial Lesion; 
HPV – Human Papillomavirus; CIN – Cervical Intraepithelial 
Neoplasia.

As shown in Table 3, high-risk HPV ge-
notypes predominated among HPV-positive 
patients, with HPV 16 being the most frequ-
ently detected genotype (42.8%).

Table 3. Results of HPV genotyping

HPV  
genotype

Risk  
category

Number 
of  

patients

Percentage 
(%)

HPV 16 High-risk 9 42,8

HPV 18 High-risk 2 9,5

HPV 31 High-risk 3 14,3

HPV 33 High-risk 2 9,5

HPV 45 High-risk 1 4,8

HPV 52 High-risk 1 4,8

HPV 6 Low-risk 2 9,5

HPV 11 Low-risk 1 4,8

Total: 21 100

HPV – Human Papillomavirus

Abnormal Pap smear findings were present 
in 18 (85.7%) of HPV-positive women com-
pared to 22 (18.9%) of HPV-negative wo-
men. The Chi-square test demonstrated a 
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statistically highly significant association 
between HPV status and abnormal Pap sme-
ar findings (χ² = 38.36;p < 0.005).The cal-
culated OR of 25.64 (95% CI: 6.93–96.20) 
indicated that HPV-positive women had ne-
arly a 26-fold higher likelihood of abnormal 
Pap smear results compared to HPV-nega-
tive women. Fisher’s exact test confirmed 
that the probability of a random association 
between HPV infection and abnormal Pap 
smear findings was negligible, with a p < 
0.0001.

DISCUSSION

The primary aim of this study was to assess 
the prevalence and distribution of HPV infec-
tion among women examined at the primary 
healthcare level and to evaluate the asso-
ciation between HPV infection and abnormal 
Pap smear findings. Cervical cancer is stron-
gly associated with persistent HPV infection, 
particularly with high-risk genotypes, which 
play a central role in the development of 
CIN and invasive cervical cancer (8,9).

Although recommendations for screening 
intervals vary between countries, current 
international guidelines increasingly re-
commend HPV testing as the primary scre-
ening method, particularly beginning at the 
age of 30 years, due to its higher sensitivity 
for detecting high-grade lesions (8,9). Coun-
tries with well-organized screening and HPV 
vaccination programs have achieved signi-
ficantly lower cervical cancer incidence and 
mortality compared to low-income countries 
where screening is limited or unavailable. 
The relatively low proportion of women te-
sted for HPV in our study compared to tho-
se undergoing cytological screening (137 of 
570 women; 24%) suggests limited availa-
bility or utilization of HPV testing in routine 
clinical practice, despite its well-established 
role in cervical cancer prevention (11,12).

The overall prevalence of HPV infection 
among all examined women in our study was 
0.62%, while among women tested for HPV 
it was 15.3%. This prevalence is lower than 
that reported in a population-based study 
conducted in the same geographic region 

by Gavrankapetanovic et al., which reported 
an overall HPV prevalence of 43.05% over 
a ten-year period. These differences are li-
kely attributable to variations in study desi-
gn and sample selection. In our study, HPV 
testing was performed selectively in women 
with clinical or epidemiological indications, 
whereas the study by Gavrankapetanovic et 
al. included routine population-based exa-
minations. Similar variability in HPV preva-
lence has been reported in population-ba-
sed studies in different regions and among 
specific populations, including women living 
with human immunodeficiency virus (HIV) 
and women with limited access to screening 
services (13–17).

Analysis of age distribution showed that 
women older than 40 years accounted for 
the majority of those undergoing Pap smear 
testing, consistent with World Health Orga-
nization (WHO) screening recommendati-
ons (13,16). Women younger than 30 years 
were underrepresented, while the predomi-
nance of HPV-positive women aged 40–49 
years likely reflects the structure of the 
study population and selective HPV testing 
practices, despite reports of higher HPV 
prevalence among younger women in other 
studies (14,15).

Deviation from the literature was observed 
in the dominant age group of HPV-positive 
women in our sample, which may be a con-
sequence of targeted rather than populati-
on-based screening. In addition, a higher 
proportion of women older than 50 years 
had normal Pap smear findings, which may 
reflect immunological clearance of HPV in-
fection in this age group. Similar age-related 
trends have been described in other studies, 
although with notable regional differences 
(13,16).

Regarding HPV genotype distribution, HPV 
16 was the most frequently detected genoty-
pe in our study (42.8%), which is consistent 
with previous studies identifying HPV 16 as 
the predominant high-risk genotype asso-
ciated with cervical cancer. Similar findings 
have been reported in studies from Bosnia 
and Herzegovina, England, and China, alt-
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hough regional differences with higher pre-
valence of other high-risk genotypes have 
also been described (13–16,18).

A key finding of this study is the strong asso-
ciation between HPV infection and abnormal 
Pap smear results, with HPV-positive women 
having nearly a 26-fold higher likelihood of 
abnormal cytological findings. This finding is 
consistent with studies from other regions, 
which have demonstrated that HPV testing 
significantly improves the detection of high-
grade cervical lesions when used alone or 
in combination with cytological screening 
(13,14,16,18).

This study has several limitations. Behavio-
ral and clinical risk factors for HPV infection, 
such as multiple sexual partners, non-use 
of condoms, and a history of sexually tran-
smitted infections, were not assessed, alt-
hough their association with HPV infection 
has been well documented (13). In addition, 
the relatively small number of women te-
sted for HPV may limit the generalizability 
of the findings. 

CONCLUSION

This study confirms a strong association 
between HPV infection and abnormal Pap 
smear findings, with HPV-positive women 
being markedly more likely to have abnor-
mal cytological results, highlighting the cen-

tral role of HPV in cervical epithelial abnor-
malities.

Although the overall prevalence of HPV in-
fection was low, high-risk genotypes predo-
minated, with HPV 16 being the most frequ-
ently detected. The predominance of women 
older than 40 years and the underrepresen-
tation of younger women indicate potenti-
al gaps in early screening. These findings 
underscore the importance of an integrated 
screening approach at the primary healthca-
re level, combining cytological testing, HPV 
testing, and vaccination to reduce the bur-
den of cervical cancer.
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