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Abstract

Introduction: Human papillomavirus (HPV) is a significant public health concern because of its association with
various anogenital diseases, including genital warts and cancers of the cervix. The prevalence of and risk factors
for HPV infection vary across populations and are influenced by demographic, behavioral, and health factors.
This study aims to investigate the prevalence of HPV genotypes and assess the influence of demographics, sexual

behavior, and health factors on HPV infection among women attending a referral papilloma clinic in Tehran, Iran.

Methods: A cross-sectional study was conducted at Lolagar Papilloma Clinic, Tehran, between May 2023 and
May 2024. A total of 311 women were enrolled, and 304 were included in the final analysis: HPV DNA was
detected and genotyped using multiplex Real-Time PCR, while sociodemographic and behavioral“data were

collected via structured questionnaires. Statistical analyses were performed with significance set at p < 0.05.

Results: Of the 304 women included in the analysis, the mean age was 32.8 + 8.7 years. Genital warts were
present in 181 participants (58.2%, 95% CI: 52.7-63.7%). Overall, 57.8% (95% Cl:52.3-63.3) of the participants
tested positive for HPV. The most common genotypes were HPV-6 (21.3%), HPV-16 (19.9%), and HPV-31
(13.1%). Genotype-specific analyses showed that HPAV/-33 (p =10.012) and HPV-58 (p = 0.0026) were significantly
more prevalent in the 25-40 years age group. HPV=53 was significantly associated with laser/hair removal use (p
= 0.042) and with being unmarried but having,a sexual partner (p = 0.042). Additionally, significant associations
were observed between HPV-57 and number of sexual partners/(p = 0.005), and between alcohol consumption

and HPV-62 infection (p = 0.0002).

Conclusion:«This study ‘revealsshigh HPV burden in Tehran referral clinics, driven by specific genotypes and
behavioral, factors. [It advocates integrated public health strategies—early vaccination, safe sexual practices,
targeted interventions, and awareness campaigns—to curb transmission and long-term sequelae in Iran and similar

settings.
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1. Introduction

Human papillomavirus (HPV) is a significant public health challenge due to its well-established association with
a wide spectrum of anogenital diseases, including genital warts and cancers of the cervix, vulva, vagina, penis,
and anus [1, 2]. HPV is among the most common sexually transmitted infections worldwide. More than 200
genotypes have been identified, of which approximately 40 specifically infect the anogenital tract [3]. These
genotypes are broadly classified into high-risk (HR-HPV) and low-risk (LR-HPV) types based on their oncogenic
potential. HR-HPV types, particularly HPV-16 and HPV-18, are strongly associated with cervical and other
anogenital cancers, whereas LR-HPV types, such as HPV-6 and HPV-11, are primarily responsible for benign

conditions, including genital warts [4].

Globally, HPV prevalence differs between men and women. Studies have estimated the pooled prevalence of
HPV infection to be approximately 11-12% in women and 15-20% in men, with higher rates often reported
among men who have sex with men and individuals with multiple sexual parthers [5-7])Data on HPV prevalence
in Iranian women and men remain limited and vary considefably depending on geographic region and study
design. For example, a retrospective cross-sectional study of 2,969 outpatients between 2013 and 2016 reported
an overall prevalence of 29.3% among Iranian women, with"HPV-16 being the most common high-risk genotype
(30.5%) and HPV-6 the most prevalent low-risk genetype (60.6%) [8]. Similarly, a study conducted in Mashhad
between 2015 and 2020 identified HPV=31, HPV-16, HPV-51, HPV-18, and HPV-66 as the most frequent high-
risk types, while HPV-6, HPV-53, and HPV-42 were the predominant low-risk types [9]. Other regional studies
have consistently confirmed the dominance of HPV-16 as the leading high-risk genotype, particularly in cases of
cervical cancer and abnofmal-cervical lesions [10, 11]. Together, these findings highlight significant heterogeneity

in the HPV genotype distribution across different regions of Iran.

The epidemiology of HPV is strongly influenced by demographic and behavioral factors. The evidence
consistently indicates that early sexual debut, having multiple sexual partners, and engaging in high-risk sexual
practices significantly increase susceptibility to infection [12, 13]. Additional correlates, including smoking,
immunosuppression, and co-infection with other sexually transmitted infections (STIs), have also been implicated
in HPV persistence and progression [14, 15]. In Iran, sociodemographic and cultural factors appear to play a
critical role. For instance, a study in Zabol reported a slightly greater prevalence of HPV among polygamous
women (37.9%) than among monogamous women (29%), suggesting that marital practices and sexual behaviors
contribute to regional variation [16]. Age is another important determinant; younger women are generally at higher

risk, although findings across Iranian studies remain inconsistent [17]. Moreover, lifestyle factors such as
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smoking, prolonged contraceptive use, and limited adoption of barrier contraceptives, together with the absence

of a national HPV vaccination program, may further facilitate the transmission of high-risk genotypes [18].

Despite several regional investigations, comprehensive data that integrate HPV prevalence, genotype
distribution, and associated risk factors in Iranian women remain limited. Addressing this gap is essential for
informing evidence-based public health strategies. Therefore, this study aims to investigate the prevalence and
genotype distribution of HPV and genital warts in a female population, with a particular focus on the influence of
demographic, behavioral, and health-related factors. By clarifying these associations, our findings can contribute
to the design of targeted interventions, including vaccination campaigns and awareness initiatives, to reduce the

burden of HPV-related diseases.

2. Materials and methods

2.1. Study design and data collection

This cross-sectional study was conducted between May 2023 and May 2024 at theL olagar Papilloma Clinic in
Tehran, Iran. A total of 311 women were enrolled according to predefined eligibility criteria: (i) medical indication
for HPV screening, (ii) willingness to participate, and (iii) provision of written informed consent. Participants

were recruited through census sampling.

Data collection involved both biological sampling and & structured questionnaire. The questionnaire collected
information on sociodemographic characteristics, sexual behavior, contraceptive use, smoking habits, and other
relevant lifestyle factors. In addition, ‘it assessed recognized risk factors for HPV transmission, including the

number of sextal partners, age at first sexual intercourse, and history of sexually transmitted diseases (STDs).

2.2. ,Sample collection and DNA'extraction
Genital specimens were collected from the cervix or vaginal secretions by trained clinicians using sterile swabs.
The samples were immediately stored at —20°C and transported on dry ice to the laboratory, where they were

preserved at —20°C until processing.

Viral DNA was extracted using the Viral DNA Isolation Kit (Aramesh Biogene, Tehran, Iran) according to
the manufacturer’s instructions, based on silica column purification. The extracted DNA was eluted in 50 pL of
elution buffer and stored at —20°C for subsequent PCR amplification and genotyping analyses. DNA concentration
and purity were assessed with a NanoDrop spectrophotometer (Thermo Fisher Scientific, USA), and the

A260/A280 absorbance ratio was used to confirm sample purity.
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2.3. HPV genotyping

HPV genotyping was performed via the GeneMAP™ HPV HR & 6/11 Genotyping Kit (GENMARK Saglik
Urtinleri, Istanbul, Turkey). This CE-IVVD—certified multiplex Real-Time PCR assay targets the HPV L1 region
and allows detection of 16 genotypes, including 14 high-risk types (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, and 68) and 2 low-risk types (HPV-6 and 11). An internal control supplied with the kit was included

in each reaction to verify the quality of DNA extraction and to monitor potential PCR inhibition.

The reactions were prepared in a final volume of 20 pL using the supplied master mix with Uracil-DNA
glycosylase (UDG) to prevent carry-over contamination. Amplification was performed on/a StepOnePlus Real-
Time PCR System (Applied Biosystems, USA) with the following cycling profile: initial'denaturation at95°C for
10 min, followed by 40 cycles of denaturation at 95°C for 15 seconds, annealing at 55°C for,30,seconds, and
extension at 72°C for 1 minute. The data were analyzed automatically via GeneMAP™ Viewer software
(GENMARK, Turkey), which interprets probe-specific fluorescence signals (FAM, VIC/HEX, ROX, and Cy5)

to determine the presence of specific HPV genotypes.

In addition, HPV genotyping results previously obtained,from otheraceredited laboratories were incorporated
for some participants. Although detailed information regarding the specific kits, target genes, and methodologies
used in those laboratories was not available, these results were included to expand the detectable genotype
spectrum beyond the 16 types covered by the geneMAP kit, thereby providing a more comprehensive estimation

of HPV genotype distribution insthe study population.

2.4. Statistical.analysis

Data obtained from the questionnaires and HPV genotyping were coded and entered into a database, and each
participant was assigned a unique identification code to ensure confidentiality. Descriptive statistics were
calculated, with continuous variables (e.g., age, number of sexual partners) expressed as the mean + standard
deviation (SD) and categorical variables (e.g., smoking status, contraceptive use, HPV infection status)
summarized as frequencies and percentages. Associations between categorical variables and HPV infection status
were assessed using chi-square or Fisher’s exact test, as appropriate. Statistical analyses were performed via SPSS
version 26.0 (IBM Corp., Armonk, NY, USA). All analyses were conducted with a 95% confidence level, and a

p-value < 0.05 was considered statistically significant.
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2.5. Ethical statement

This study was conducted in accordance with the principles of the Declaration of Helsinki and was approved by
the Ethics Committee of the Iran University of Medical Sciences (IUMS), Tehran, Iran
(IR.IUMS.FMD.REC.1402.536). Written informed consent was obtained from all participants prior to enrollment.
Confidentiality and privacy were ensured by anonymizing data and samples, and participants were informed of

their right to withdraw at any stage without any consequences.

3. Results

3.1. Sociodemographic characteristics

The demographic data of the 311 enrolled participants were incomplete for 7 individudals, leaving 304 participants
for analysis. The mean + SD age of the participants was 32.8 + 8.7 years (range: 44~73). Marital status information
was available for all 304 participants. They were categorized as married’(n = 146, 48.0%),.unmarried without a
sexual partner (n = 28, 9.2%), and unmarried with a sexual partner (n =130, 42.8%). Educational level was
classified into four categories: illiterate—below high school/diploma, high school diploma—associate degree,
bachelor’s degree, and master’s degree—PhD. The most.eommon cducational level was a bachelor’s degree (n =

143, 47.0%) (Table 1).

Table 1. Sociodemographic characteristics.of study participants (n = 304)

Variable Category n %
Age (years) <18 5 1.6
18-25 60 19.2
25-40 190 61.1
40-55 50 16.1
>55 6 1.9
Marital status Married 146 48.0
Unmarried 28 9.2
Unmarried with partner 130 42.8
Education level Iliterate—Below 22 7.2
diploma
High school-Associate 77 25.3
degree
Bachelor’s degree 143 47.0
Master’s—PhD 62 20.4
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3.2. Behavioral and vaccination characteristics 141

3.2.1. Sexual behavior 142

As shown in Table 2, different categories for the age at first sexual intercourse were established. The majority of 143
females reported initiating sexual activity after the age of 18 years (70.4%). Regarding the number of sexual 144
partners within the last two years, most participants reported having one partner (47.7%), followed by having no 145

partner (23.0%). In addition, the lifetime number of sexual partners was recorded as part of the questionnaire, 146

with the majority reporting 2-5 partners (74.6%). 147
Table 2. Behavioral characteristics, contraceptive methods, and HPV vaccination status of participants (N = 148
311) 149
Variable Category n %
Age at first sexual >18 years 219 704
intercourse
15-18 years 24 7.7
<15 years 10 3.2
Missing/Unspecified 58 18.6
Number  of sexual None 66 23.0
partners in the past two
years 1 partner 137 47.7
2 partners 49 17.1
3 partners 21 7.3
4-9.partners 11 3.8
>10 partners 3 1.0
Missing 24 7.7
Total number of sexual 1 partner 24 5.3
partners
2-5 partners 226 74.6
6-9 partners 17 5.6
>10 partners 9 2.9
Missing/Unspecified 35 11.5
Hair removal or laser Yes 215 69.1
use
No 96 30.9
Substance use Tobacco 100 321
(cigarette/hookah)
Alcohol consumption 76 24.4
Drug use 5 1.6
Contraceptive methods ~ Withdrawal method 140 54.3




Oral contraceptive pills 38 14.8

Condom use 122 47.3
IUD 15 5.8
Other methods 14 5.4
Missing 54 17.4
HPV vaccination status ~ Gardasil 4 160 51.4
Gardasil 9 1 0.3
Papilloguard 5 1.6
Not vaccinated 113 36.3

IUD: Intrauterine device

3.2.2.  Personal behaviors, habits, and contraceptive methods

Among the 311 participants, 215 (69.1%) reported undergoing hair/removal or laser treatments, whereas 96
(30.9%) did not. In terms of tobacco use, 211 participants (67.8%) reported no use of cigarettes or hookah, while
100 (32.2%) reported current use. Alcohol consumption was ‘reperted by 76 women (24.4%), and only 5

individuals (1.6%) reported drug use.

With respect to contraceptive practices, the withdrawahmethod was the most frequently reported (140 participants,
54.3%), whereas 118 participants (45.7%) indicated non-use: Oral contraceptive pills were used by 38 participants
(14.8%). Condom use was relatively balanced, with 122 participants (47.3%) reporting use and 136 (52.7%)
reporting non-use. The use)of intrauterine devices (IUDs) was reported by 15 participants (5.8%), and 14

participants{(5.4%) reported using,other contraceptive methods listed in the questionnaire.

3.28. “Vaccination status

Among all participants, 296 (63.0%) reported receiving the HPV vaccine, while two individuals (0.6%) did not
provide information regarding their vaccination status. Among the vaccinated participants, Gardasil 4 was the
most commonly administered vaccine (167 participants, 53.7%), followed by Papilloguard (9.3%) and Gardasil 9
(0.6%). Notably, 36.3% of participants reported not receiving any HPV vaccine. The mean age of unvaccinated
individuals was 39 years, compared with 32 years among those vaccinated, suggesting that younger participants

were more likely to have received the vaccine. Most vaccinations occurred in participants’ early thirties.

3.3. Clinical and virological findings

3.3.1. Prevalence of HPV and other STlIs
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Among the 311 participants, 182 (57.8%, 95% CI: 52.3-63.3) tested positive for HPV, whereas 129 (42.2%) were 171
HPV negative. Genotyping revealed that the most prevalent HPV genotypes were HPV-6 (21.3%), HPV-16 172
(19.9%), HPV-31 (13.1%), and HPV-68 (9.7%). High-risk HPV types were dominated by HPV-16 (19.9%), 173
followed by HPV-31 (13.1%) and HPV-68 (9.7%), while HPV-33 represented the least frequent subtype (1.9%). 174

Low-risk genotypes were led by HPV-6 (21.3%) and HPV-11 (6.3%). Possibly high-risk types were also 175

identified, with HPV-53 being the most frequent (6.8%) (Table 3). 176
Table 3. Distribution of HPV genotypes among HPV-positive participants 177

Risk Category HPV Genotype n %

High-Risk HPV-16 41 19:90
HPV-18 18 8.74
HPV-31 27 13.11
HPV-33 4 1.94
HPV-35 11 5.34
HPV-39 16 7.77
HPV-45 11 5.34
HPV-51 13 6.31
HPV-52 18 8.74
HPV-56 16 7.77
HP\/-58 1¥ 5.34
HPV-59 11 5.34
HPV-66 11 5.34
HPV-68 20 9.71

Low-Risk HPV-6 44 21.36
HPV-11 13 6.31
HPV-40 3 1.46
HPV-42 5 243
HPV-43 3 1.46
HPV-44 1 0.49
HPV-54 4 1.94
HPV-61 4 1.94
HPV-62 4 1.94




HPV-81 2 0.97

HPV-83 2 0.97
HPV-84 2 0.97
HPV-89 1 0.49
HPV-90 4 1.94
Possibly High-Risk HPV-53 14 6.80
HPV-67 8 3.88
HPV-73 6 2.91

With respect to other sexually transmitted infections (STIs), most participants/ (93.9%)\tested negative for
concurrent infections. However, 11 individuals (3.5%) were diagnosed with genitahherpes, 1 (0.3%) with HCV,
3(0.9%) with HIV, and 4 (1.3%) with other STIs. No significant associationwas observed between HPV infection

and the presence of other STIs (p = 0.62).

3.3.2.  Clinical presentation and management of genital warts

Genital warts were reported in 181 participants (58.2%, 95% CI: 52.7—63.7%), while 130 participants (41.8%)
showed no clinical evidence of warts. The pubictriangle was the most commonly affected site (13.7%), followed
by the external genitalia/penile shaft (9.0%), anus (6.2%), groin (4.0%), and the perineal region between the anus
and vagina (2.0%). Less common [sites” included the oral cavity and cases with multiple affected regions,

highlighting the diverse anatomical distribution of HPV-associated lesions (Table 4).

Table 4. Clinical findings of the study population

Category Finding Frequency (%)

Genital warts With warts 181 (58.2)
Without warts 130 (41.8)

Wart location Pubic triangle 35 (13.7)

External genitalia/penile shaft 23 (9.0)

Anus 16 (6.2)
Groin 10 (4.0)
Perineum 5(2.0)
Treatment method Cryotherapy 83 (44.3)
Topical medications 23 (28.2)
Laser 17 (17.7)
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Electrocautery 15 (15.3)

Surgery 12 (12.8)
Plasma therapy 1(1.2)
Wart recurrence No recurrence 45 (54.2)
Recurrence 38 (45.8)
Pap smear results Normal 211 (67.9)
Inflammation 54 (17.3)
ASC-US 39 (12.5)
ASC-H 6 (1.8)
Cervicitis 2 (0.6)
Colposcopy findings Normal 13 (34.2)
CIN-1 15 (395)
CIN-2 3(7'9)
Cervicitis 7 (18.4)

ASC-US: Atypical squamous cells of undetermined significance
CIN: Cervical intraepithelial neoplasia

Among the 83 individuals who received treatment forsgenital warts, eryotherapy was the most frequently
employed method (44.3%), followed by topical medications (28.2%), laser therapy (17.7%), electrocautery
(15.3%), surgery (12.8%), and plasma therapy (1.2%)xWart recurrence was reported in 38 participants (45.8%),
whereas 45 (54.2%) did not experience recurrence. Thenhighest recurrence rates were observed following
cryotherapy (55.6%) and topical,medication (25%), whereas lower recurrence were reported for laser therapy
(19.4%), electrocautery (16.7%), and surgery(13.9%). Notably, no recurrence occurred among individuals treated

with plasma‘therapy.

3.3.3. Cytolegical and colposcopic findings

Cytological evaluation revealed that 67.9% of Pap smear samples were normal. Inflammatory changes were
identified in 17.3% of samples, while 12.5% demonstrated atypical squamous cells of undetermined significance
(ASC-US). Additionally, 1.8% of the patients exhibited atypical squamous cells, HSIL (ASC-H) could not be

excluded, and 0.6% were diagnosed with cervicitis.

Colposcopic examination was performed on 38 individuals. The most common finding was cervical intraepithelial
neoplasia grade 1 (CIN-1) in 39.5% of the patients, followed by cervicitis in 18.4% and CIN-2 in 7.9%. Normal

colposcopy results were reported in 34.2% of the patients (Table 4).

11

190
191
192

193

194

195

196

197

198

199

200

201

202

203

204

205

206



3.4. Demographic, Behavioral, and Clinical Associations

We examined demographic, behavioral, and clinical characteristics in relation to HPV infection, genotype-specific
distribution, and genital wart status to identify potential associations. The mean age of HPV-positive participants
was 32.9 + 8.5 years compared with 34.2 + 10.3 years in HPV-negative women (p = 0.17). No overall association
was observed between age and HPV infection; however, genotype-specific analyses revealed significant
associations for HPV-33 (p = 0.012) and HPV-58 (p = 0.0026), both of which were predominantly detected in the
25-40 year age group. Marital status was not significantly related to HPV infection (p = 0.69), although HPV-53
was more frequent among unmarried women with a sexual partner (p = 0.042). Educational level showed no

significant associations with HPV positivity or genital wart status.

Regarding behavioral factors, age at first sexual intercourse was notilinked to overall HPV infection, but HPV-52
and HPV-68 were more frequently detected among women whose first intercourse oceurred after age 18 (p <
0.05). The number of sexual partners was not associated with HP\/infection-overall (p’= 0.45), although HPV-57
showed a significant distribution difference across categories (p = 0.005). The use of hair removal/laser treatments
was not associated with overall HPV positivity (p = 0.36)but was significantly related to HPV-53 detection (p =
0.042). Smoking and hookah use were not correlated with overall HPV infection (p = 0.35) but were associated
with HPV-35 (p = 0.049), HPV-40 (p = 0.012), and HP.\V-83 (p'= 0.041). Alcohol consumption was not linked to
HPV infection overall (p = 0.21) but was strongly assaciated with HPV-62 (p = 0.0002). Drug use was not

significantly related to HPV status.

In clinical analyses;the mean age of women with genital warts (32.9 £ 9.6 years) did not differ significantly from
that of thase without warts (32.8 £ 8.1years). Genital wart status was not associated with marital status, education,
or behavioral\factors. Pap smear findings were also not significantly associated with multiple HPV infections (p

= 0.33), although multiple HPV genotypes were more frequently observed in women with normal Pap results.

In summary, significant genotype-specific associations were identified for age (HPV-33, HPV-58), marital status
(HPV-53), age at first intercourse (HPV-52, HPV-68), number of sexual partners (HPV-57), hair removal/laser

use (HPV-53), smoking/hookah (HPV-35, HPV-40, HPV-83), and alcohol consumption (HPV-62) (Table 5).

Table 5. Significant associations between demographic, behavioral, and clinical factors and HPV genotypes

Risk factor Associated HPV genotype p value

Age group (25-40 years) HPV-33 0.012
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HPV-58 0.0026

Marital status HPV-53 0.042
Age at first intercourse >18 years HPV-52 <0.05
HPV-68 <0.05
Number of sexual partners HPV-57 0.005
Hair removal/laser HPV-53 0.042
Smoking/hookah HPV-35 0.049
HPV-40 0.012
HPV-83 0.041
Alcohol consumption HPV-62 0.0002

4. Discussion

HPV remains the most common sexually transmitted infection worldwide and a major cause of cervical cancer
and other anogenital malignancies. This study provides comprehensive data on”HPV prevalence, genotype
distribution, and associated demographic and behavioral factors among women attending a referral clinic in

Tehran, contributing to the limited evidence available from Iran.

The HPV prevalence observed in this study was considerably higher than that reported in community-based
studies in Iran, where infection rates of‘approximately 9-10% have been described among asymptomatic women
[18]. This difference is likely explained.by the referral-based nature of our study population, consisting of women
undergoing HPV testing for clinical indications. Similar discrepancies between community- and clinic-based
populationshave been Consistently reported, emphasizing the influence of study setting on HPV prevalence
estimates [19]. Internationally, HPV prevalence among sexually active women is substantially higher, with a
weighted prevalénce of 42.9% reported among women aged 18-59 years in the United States [20]. Therefore, our

findings are consistent.with those reported in other high-risk clinical populations.

The most frequently detected genotypes were HPV-6, HPV-16, and HPV-31, consistent with previous studies
identifying HPV-6, HPV-11, and HPV-16 as the predominant circulating types [21]. Likewise, studies from
Tehran have demonstrated the prominent role of HPV-16 and HPV-18 in cervical disease, although Khodakarami
et al. also reported associations between HPV positivity and certain marital characteristics that were not observed

in our study [22].
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No significant associations were identified between HPV infection and marital status, age at first sexual
intercourse, or number of sexual partners. However, HPV-33 and HPV-58 were significantly associated with
women aged 25-40 years, supporting previous evidence that younger age remains an important determinant of
HPV acquisition [23]. Although the highest HPV prevalence in our cohort was observed among women whose
sexual debut occurred after 18 years of age, sexual activity itself remains the principal risk factor for HPV

infection, particularly among adolescents and young adults [24].

Vaccination remains one of the most effective strategies for HPV prevention. In our cohort, 63%, of participants
had received HPV vaccination, predominantly Gardasil 4. Vaccinated women did not report higher levels of risky
sexual behavior, consistent with previous studies demonstrating that HPV vaccinationyis not associated with
increased sexual risk-taking, earlier sexual debut, or a greater number of sexualépartners [25,26]. These findings

further support strengthening public confidence in HPV vaccination programs and expanding#/accine coverage

Behavioral and lifestyle factors also warrant attention. While hair removal and laser treatments were not linked to
overall HPV positivity, HPV-53 showed a notable association. .Smoking and hookah use were significantly
associated with certain genotypes, including HPV-35, HPV=40, and HP\/-83. Similar findings have been reported
elsewhere, with Liang et al. identifying smoking and abortion history as key risk factors in rural populations [27].
These data highlight the importance of considering both biomedical and lifestyle determinants when designing

prevention strategies.

Clinical and virological outcomes observed.in'this study, ‘including the prevalence of genital warts and their
association with-Pap.smear results, provide further insight into the morbidity linked to HPV infection. The pubic
triangle awvas identified as the mosticommon site for genital warts, and recurrence rates varied according to
treatment modality, with cryotherapy and topical agents showing higher recurrence. These findings are valuable

for informing clinical management strategies and optimizing treatment approaches for HPV-related conditions.

Despite the strengths of this study, several limitations should be acknowledged. The cross-sectional design
restricts the ability to infer causal relationships between identified risk factors and HPV infection. In addition,
reliance on self-reported data regarding sexual behavior and lifestyle may have introduced recall or social
desirability bias, potentially affecting data accuracy. The study population was recruited from a single referral
papilloma clinic in Tehran. However, data regarding participants’ specific place of residence, such as districts
within Tehran or other provinces, were not collected. Consequently, it is unclear whether the study population

was limited to residents of Tehran or included individuals referred from other regions of Iran. This lack of
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information may limit the generalizability of the findings to the broader female population in Iran and should be
considered when interpreting the results. Another limitation is that HPV genotyping results from other accredited
laboratories were used for a subset of participants. As detailed information regarding the specific assays and Kits
employed in those laboratories was not available, potential heterogeneity in genotyping methods cannot be ruled
out. Moreover, the absence of male participants and other potential sources of HPV transmission, along with the
lack of longitudinal follow-up, prevented assessment of the natural history of infection or progression to

malignancy.

Future research should adopt longitudinal and multicenter designs to provide a maore »comprehensive
understanding of the interplay between demographic, behavioral, and virological«factors in HPVinfection.
Expanding the study population to include diverse regions and both sexes would enhance the applicability of
findings and improve insights into transmission dynamics. Furthermore, investigations,into the long-term impact
of vaccination programs, the effectiveness of behavioral interventions, andtheypsychosacial determinants of HPV
prevention and health-seeking behaviors are warranted to guide more targeted and sustainable public health

strategies.

5. Conclusion

This study demonstrated a high prevalencerofisHPV infectionsamong women attending a referral papilloma clinic
in Tehran, with high-risk genotypes, particularly HPV-16, HPV-31, and HPV-68, being the most common. Certain
modifiable behaviors, including smoking;hookah use, and laser hair removal, were associated with specific HPV
genotypes, whereas,demographic factors such as marital status, age at first sexual intercourse, and number of
sexual partners showed no significant” association. These findings emphasize the population-specific nature of
HPV epidemiology and the importance of identifying context-dependent risk factors. Although vaccination
coverage was relatively high, many women remained vulnerable to HPV infection, highlighting the need for
strengthened prevention strategies. Public health efforts should prioritize HPV vaccination, education on safe
sexual behaviors, smoking cessation, and regular cervical screening to facilitate early detection of precancerous
lesions. Future multicenter longitudinal studies are needed to clarify causal relationships and support the

development of evidence-based, targeted HPV prevention and control programs.
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