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Abstract

Objective: To assess the prevalence of high-risk human papillomavirus (hrHPV) in Nakhon Ratchasima province,
Thailand, which might lead to the formulation of effective HPV vaccination strategies in the region. Methods: This
study analyzed hrHPV DNA test results, liquid-based cytology findings, and available histological data. The data came
from women aged 18 to 62 years who underwent cervical cancer screening in six Nakhon Ratchasima districts: Khon
Buri, Soeng Sang, Pak Thong Chai, Nong Bun Mak, Wang Nam Khiao, and Mueang Nakhon Ratchasima. The screening
occurred between March 2021 and August 2023. We determined the prevalence of hrHPV infection and performed
statistical analysis using chi-square tests and multiple logistic regression. Result: A total of 16,209 hrHPV DNA
test results were included in the analysis, revealing an overall hrHPV prevalence of 8.03% (1,301/16,209). The most
frequently detected category was other hrHPV types (5.62%), followed by HPV type 16 (1.78%) and type 18 (0.62%).
A single case of co-infection involving HPV type 16 and another hrHPV type was identified. A significant association
between age and hrHPV infection was found (p<0.001), with the highest prevalence occurring in women aged 30-39
years. Additionally, increasing age was significantly linked to a decline in hrHPV infection rates. Conclusion: This
study identifies age as a significant risk factor for hrHPV infection. To enhance hrHPV surveillance, we recommend
using tests that detect specific HPV types, which will enable a more detailed assessment of prevalence. Furthermore,
conducting similar prevalence studies across different regions in Thailand will provide essential data to guide future
HPV vaccination policies.
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Introduction

In 1941, Dr. George Nicholas Papanicolaou introduced
the conventional Pap test in his research paper “The
Diagnostic Value of Vaginal Smears in the Carcinoma
of the Uterus”, published in the American Journal of
Obstetrics and Gynecology[1]. Since then, this test
has been widely utilized for cervical cancer screening,
playing a significant role in reducing mortality from
the disease [1]. In 1996, the U.S. Food and Drug
Administration approved liquid-based cytology (LBC) as
an alternative to the traditional Pap smear [2]. Compared
to the conventional test, LBC provides several benefits,
including a clearer background, fewer air-drying artifacts,
and a lower rate of unsatisfactory specimens [2-5].
Currently, high-risk human papillomavirus (hrHPV) test
is being proposed as a primary screening method due to
its higher sensitivity in detecting high-grade squamous
intraepithelial lesion compared to cytology alone [6-10].
Infection with hrHPV is the leading cause of cervical
cancer, particularly squamous cell carcinoma. The World

Health Organization (WHO) designates HPV types 16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and 59 as high-risk
genotypes [11]. These hrHPV strains are associated with
over 90-95% of squamous cell carcinoma cases [11], with
HPV type 16 alone accounting for approximately 50% of
cervical cancers [12]. Collectively, HPV types 16 and 18
contribute to around 66% of cervical cancer cases and
70% of squamous cell carcinomas [11, 12].

As of 2020, the primary hrHPV test has been
incorporated into Thailand’s national cervical cancer
screening program. This screening is available for all
women aged 30-59 years. It is also offered to women aged
15-29 years who face a high risk of HPV infection, such as
those with an early sexual debut, multiple sexual partners,
or a history of unsafe sex. In 2017, the government
launched an HPV vaccination program that initially
targeted fifth-grade schoolgirls. This program was later
expanded in 2023 to include women aged 11-20 years.
Atpresent, three types of HPV vaccines are commercially
available: a bivalent vaccine (targeting HPV types 16 and
18), a quadrivalent vaccine (covering HPV types 6, 11,
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16, and 18), and a nonavalent vaccine (protecting against
HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58) [13].
This study aimed to evaluate the prevalence of hrHPV in
Nakhon Ratchasima province, which may contribute to
the development of effective HPV vaccination policies
in the region.

Materials and Methods

This cross-sectional analytical study utilized
retrospective observational data and adhered to established
international guidelines for human research protection,
including the Declaration of Helsinki, The Belmont
Report, CIOMS Guideline, and the International
Conference on Harmonization in Good Clinical Practice
(ICH-GCP). Ethical approval was granted by the Human
Research Ethics Committee, Suranaree University of
Technology, Nakhon Ratchasima, Thailand (EC-66-114).
Patient informed consent was waived since all data were
sourced from existing records available on the National
Cancer Institute website and laboratory information
system. The dataset comprised hrHPV DNA test, LBC,
and histologic data from specimens processed at Suranaree
University of Technology Hospital between March 2021
and August 2023. To maintain patient confidentiality, all
identifying information was removed.

This study encompassed all cervical specimen resultes
from women who participated in cervical cancer screening
and were sent to Suranaree University of Technology
Hospital (SUTH) for hrHPV DNA testing between March
2021 and August 2023. These specimens were sourced
from subdistrict health-promoting hospitals and district
hospitals in Mueang Nakhon Ratchasima, Khon Buri,
Soeng Sang, Pak Thong Chai, Nong Bun Mak, and Wang
Nam Khiao districts, as well as from Suranaree University
of Technology Hospital in Mueang Nakhon Ratchasima
district. Collected demographic data included patient age,
district, and hospital type.

The cervical specimens were preserved in PreservCyt®
Solution vial (Hologic Inc, Massachusetts, USA) and sent
to the molecular biology laboratory unit at Suranaree
University of Technology Hospital for hrHPV DNA testing.
Testing was performed using the Roche Cobas® 4800
system (Roche Diagnostics Ltd., Rotkreuz, Switzerland)
via real-time polymerase chain reaction (PCR). The results
were categorized as ‘Detected” and “Not Detected” for
HPV type 16, HPV type 18, and other high-risk HPV types,
including 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.
If a sample tested positive for other hrHPV types, LBC was
performed using the ThinPrep® Processor, model T2000
(Hologic Inc., Massachusetts, USA). Cytotechnologists
and board-certified cytopathologists interpreted the LBC
slides following the Bethesda System for Reporting
Cervical Cytology. Patients with atypical squamous cells
of undetermined significance (ASC-US) or more severe
findings underwent colposcopy for histological evaluation.

The sample size was calculated using Cochran’s (1977)
formula [14] with reference to data from Phetphichai et
al., who investigated the prevalence of 14 hrHPV types
in Pichit, Uthai Thani, Chai Nat, and Kamphaeng Phet.
Their study reported an hrHPV infection prevalence of
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7.2% in these provinces [15].
The calculation for the sample size was conducted
as follows:

25/2 P(1-P)

= >

Therefore, the minimum sample size required for
this study was determined to be 53. Data analysis was
conducted using IBM® SPSS® Statistics software
(version 29, licensed to Suranaree University of
Technology). Descriptive statistics, including frequency
and percentage, were used to summarize the demographic
characteristics of the participants. A significance level of
0.05 (o) was applied, and two-tailed tests were utilized.
The Chi-square test was employed to examine the
relationship between age group, hospital type, and hrHPV
infection, with a p-value of less than 0.05 considered
statistically significant. A multiple logistic regression
analysis was performed to identify risk factors for hr HPV
infection, with factors deemed statistically significant at
a p-value of less than 0.05.

Results

A total of 16,210 hrHPV test results were collected,
with one result being excluded due to invalidity. The final
analysis included 16,209 hrHPV results from women
aged 18 to 62. These samples comprised 6,894 samples
from Mueang Nakhon Ratchasima, 4,158 from Khon
Buri, 1,241 from Soeng Sang, 1,318 from Pak Thong
Chai, 1,520 from Nong Bun Mak, and 1,078 from Wang
Nam Khiao districts (Table 1). The results consisted of
1,301 cases (8.03%) with any detected hrHPV, 289 cases

Table 1. Demographic Data of 16,209 Women who
Received Cervical Cancer Screening by hrHPV DNA
Test in This Study

Data N (%)

Age (years )
11-20 2 (0.01)
21-30 368 (2.27)
31-40 4,110 (25.36)
41-50 5,844 (36.05)
51-60 5,884 (36.30)
61-70 1(0.01)

District

Mueang Nakhon Ratchasima 6,894 (42.53)

Khon Buri 4,158 (25.65)
Soeng Sang 1,241 (7.66)
Pak Thong Chai 1,318 (8.13)
Nong Bun Mak 1,520 (9.38)
Wang Nam Khiao 1,078 (6.65)
Hospital type
University hospital 6,863 (42.34)
District hospital 1,210 (7.46)

Subdistrict health promoting hospital 8,136 (50.19)
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Table 2. Chi Square Analysis for the Association between Age and hrHPV Infection

Factor hrHPV result p-value
Negative Positive

Age (years) <0.001**
18-29 17 (0.1%) 6 (0.5%)
30-39 3,518 (21.7%) 452 (2.8%)
40-49 5,237 (32.3%) 443 (2.7%)
50-59 6,133 (37.8%) 400 (2.5%)

Hospital type <0.001%**
University hospital 6,159 (38.0%) 704 (4.3%)

Other types of hospital (district hospital and subdistrict health promoting hospital)

8,749 (54.0%) 597 (3.7%)

"hrHPV, high-risk human papillomavirus; **p<0.01

Table 3. Multiple Logistic Regression Analysis According to Age and Hospital Type

Factor OR p-value 95% Confidence Interval
Lower upper
Hospital type 0.681 0.000** 0.604 0.767
Age (years)
18-29 Reference
30-39 4.498 0.002%* 1.757 11.512
40-49 1.711 0.000%* 1.476 1.983
50-59 1.225 0.005%* 1.064 1.411

'0OR, odds ratio; **p<0.01

(1.78%) of HPV type 16, 100 cases (0.62%) of HPV type
18, 911 cases (5.62%) of other detected hrHPVs (type
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68), and 1
case (0.01%) of coinfection with HPV type 16 and other
hrHPV. The remaining 14,908 cases (91.97%) did not
show any detection of hrHPV (Supplement 1).

The prevalence of any hrHPV was found to be 10.23%
in Mueang Nakhon Ratchasima, 6.59% in Khon Buri,
6.61% in Soeng Sang, 6.15% in Pak Thong Chai, 5.66% in
Nong Bun Mak, and 6.77% in Wang Nam Khiao districts
(Supplement 2). Regarding hospital type, the prevalence
of any hrHPV was 10.26% in the university hospital,
8.10% in district hospitals, and 6.13% in subdistrict
health-promoting hospitals. In all districts and hospital
types, the proportion of other hrHPV infections was higher
than that of HPV types 16 and 18, respectively.

The cytology result for the single co-infection case
(0.01%) with HPV type 16 and another hrHPV was
negative for intraepithelial lesion or malignancy (NILM).
Among the other hrHPV cases, the cytology results
were as follows: 1 case (0.11%) was unsatisfactory
for evaluation, 634 cases (69.52%) of NILM, 89 cases
(9.76%) of atypical squamous cells of undetermined
significance (ASC-US), 21 cases (2.30%) of atypical
squamous cells cannot exclude high-grade squamous
intraepithelial lesion (ASC-H), 108 cases (11.84%) of
low-grade squamous intraepithelial lesion (LSIL), 48
cases (5.26%) of high-grade squamous intraepithelial
lesion (HSIL), 2 cases (0.22%) of HSIL with features
suspicious for invasion, 4 cases (0.44%) of atypical
endocervical cells, not otherwise specified (NOS), 1
case (0.11%) of atypical endometrial cells, NOS, 1 case

(0.11%) of atypical endometrial cells, favor neoplastic,
and 2 cases (0.22%) of atypical glandular cells, NOS
(Supplement 3).

Histological results were obtained for 43 cases with
other hrHPV infections, which included 4 cases of
ASC-US, 7 cases of ASC-H, 9 cases of LSIL, 18 cases
of HSIL, 3 cases of atypical endocervical cells NOS, 1
case of atypical endometrial cells favoring neoplasia, and
1 unsatisfactory case. No squamous intraepithelial lesion
was identified in any ASC-US cases. Among the cases,
one ASC-H, two LSIL, and one atypical endocervical
cells, NOS revealed HSIL on histological evaluation. In
addition, one case with cytologic HSIL was found to have
keratinizing squamous cell carcinoma with HSIL in the
histological specimen (Supplement 4).

Chi-square analysis revealed significant associations
between hrHPV infection and both age group and
healthcare hospital type (Table 2). However, the hospital
type may not have clinical relevance in terms of hrHPV
infection.

In the multiple logistic regression analysis, age was
considered as a variable and hospital type as a covariate.
Odds ratios (OR) and 95% confidence intervals (95% CI)
were adjusted for hospital type. The analysis indicated
that age was a risk factor for hrHPV infection. In the
study, there was also a tendency for a decrease in hrHPV
infection with increasing age. The population was
categorized into four age groups. The prevalence of hrHPV
was 0.5% in women aged 18-29 years, 34.7% in women
aged 30-39 years, 34.1% in women aged 40-49 years,
and 30.7% in women aged 50-59 years. Women aged
18-29 years were used as the reference group. The results

Asian Pacific Journal of Cancer Prevention, Vol 26 3355



Naree Pluthikarmpae and Supattarayan Thongjit

showed that the risk of hrHPV infection was significantly
higher in women aged 30-39 years (OR = 4.49 (95% CI
1.757-11.512), p=10.002), 4049 years (OR = 1.71 (95%
CI1.476-1.983),p<0.001), and 5059 years (OR =1.225
(95% CI 1.064—-1.411), p = 0.005) (Table 3).

Discussion

Numerous studies have indicated that the prevalence
of hrHPV among Thai female population ranges from 3.4-
14% [16-22]. In other Asian populations, the prevalence
of hrHPV has been reported as 4.53% in Malaysia [23],
11-20.45% in China [24-27], 23.06% in Iran [28], and
33.7% in South Korea [29]. The 8.03% hrHPV prevalence
found in our study is within the range observed in both
Thai and other Asian populations.

In our study, the prevalence of other hrHPV types
(types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68)
was the highest, followed by types 16 and 18, respectively.
Chaopotong et al., reported in their study of HPV infection
in Thai women aged 25-65 years, found that HPV group
B (types 35, 39, 51, 56, 59, 66, and 68) was the most
common, followed by type 16, HPV group A (types 31,
33, 52, and 58), and type 18 [20]. Sangrajrang et al. [17]
in their study on the accuracy of Pap smear and HPV
screening in Thai women aged 30-60 years, also found
that other hrHPV types were the most common, followed
by types 16 and 18. Vongpunsawad et al., in their study
of HPV infection among Thai schoolgirls aged 10-18
years, reported that type 16 was the most prevalent,
followed by types 58, 51, 52, and 66 [30]. Tangjitgamol
etal., in their study of hrHPV infection prevalence among
Bangkok women aged 25-65 years, revealed that type
16 was the most common, followed by types 52, 58, 18,
and 51[19]. The strength of our study is that it involved
the largest population compared to previous studies
conducted in Thailand. The most common type of hrHPV
identified in our study was consistent with findings from
earlier researches in the Thai population [17, 20]. This
suggested that other hrHPV types remain a major public
health concern in Thailand. From a clinical perspective,
the bivalent vaccine, which is less expensive than the
nonavalent vaccine, may not provide sufficient protection
for the Thai population. A cost-benefit analysis is needed
to evaluate the HPV vaccination policy from a health
economics aspect.

Kantathavorn et al., in their study on genotyping
of HPV infection in teaching hospital and community
settings, found that the most common hrHPV types were
52, 16, 51, 58, 39, and 18 in the teaching hospital and
16, 51, 52, 58, 18, and 59 in community setting[31]. In
our study, both district and subdistrict health-promoting
hospitals represent the population in their community,
while SUTH serves as a teaching hospital. Thus, our
results showed that the group of hrHPV types other than
16 and 18 was more prevalent than types 16 and 18 in
both teaching and community-based hospitals, which
differs from the findings of Kantathavorn et al. However,
a limitation of our study is the categorization of hrHPV
DNA results into broad groups: type 16, type 18, and other
hrHPV. If we had further subclassified the “other hrHPV”
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category into specific types, it is possible that type 16
might have emerged as the most common hrHPV type in
our study. Therefore, hrHPV tests capable of reporting
detections by specific types are recommended to more
accurately determine the prevalence of each hrHPV type.
A better understanding of the distribution of hrHPV types
in different regions could inform HPV vaccination policy
development.

The highest prevalence of hrHPV infection in our
study was observed in women aged 30-39 years, which is
consistent with findings from a previous study in the Thai
population[18]. The peak age of infection in this study
was slightly higher than reported in earlier research, but
the trend of decreasing infection rates with increasing
age remained consistent [31]. This could be attributed to
higher sexual activity among younger women, combined
with the fact that nearly 90% of HPV infections are
eradicated by the immune system within two years, which
may explain the infection trend observed in our study [32-
34]. Immunity from prior HPV infections in older women
may also protect them from reinfection [32]. Marks et
al. [22] also reported a peak of hrHPV infection in Thai
women. The highest prevalence of hrHPV infection
among women aged 30-39 years in our study supports the
idea that the current hrHPV DNA screening program for
all women aged 30-59 years is appropriate. However, the
relatively small number of women aged 18-29 years in our
study compared to other age groups might have impacted
the findings. Future studies should include a larger sample
from this age group to provide a more accurate evaluation
of hrHPV infection prevalence.

Previous studies have identified several risk factors
for HPV infection in women, including age [16, 19, 35],
premenstrual status [19], education [35], employment
status [28], marital status [28], prior sexual activity
[19, 36], age at first sexual activity [19, 35], timing of
recent new sexual partners[36], duration with a regular
partner[36], increased number of sexual partners [36,
16, 19, 22, 28, 35, 37], their male sexual partners
having other partners [36, 22], older male partners [36],
younger age at first pregnancy [37], gravida status [28],
increased parity [37], breastfeeding status [28], long-
term oral contraceptive usage [36, 22, 37], non-condom
contraception [35], Chlamydia infection [36, 22, 37],
Trichomonas infection [37], bacterial vaginosis [22, 37],
decreased Lactobacillus in vagina [37], smoking [28, 37],
human immunodeficiency virus (HIV) infection [37],
use of immunosuppressive medication in inflammatory
bowel disease (IBD) patients [37], decreased vegetable
consumption [37], and increased vitamin C or selenium
intake [37]. On the contrary, a previous study in Thai
women found that factors such as age, education level,
marital status, age < 20 years at first sexual activity, and
increased number of sexual partners were not associated
with HPV infection [38]. In our study, age was identified
as a risk factor for hrHPV infection, consistent with
findings from some earlier studies in the Thai population
[16, 19]. A limitation of the retrospective data in our
study was the limited demographic data collected, which
included only age, district, and hospital type. In our future
cohort study, more comprehensive data on the risk factors



is needed to better understand hrHPV infection in our
population. These findings might be useful to improve
prevention measures for hrHPV infection in this region.

In conclusion, this study reported the prevalence
and most common types of hrHPV infection in Nakhon
Ratchasima, Thailand, and identified age as a significant
risk factor for hrHPV infection. However, the results may
not fully reflect the prevalence, most common types, or
risk factors for hrHPV infection in other populations in
Northeastern Thailand or the country as a whole. We
recommend the use of hrHPV tests that provide specific
type detection to more accurately determine the prevalence
of each type. Furthermore, conducting prevalence across
various regions in Thailand will yield valuable insights
for the development of future HPV vaccination policies.

Author Contribution Statement

Conceptualization: NP. Data curation: NP. Formal
analysis: ST. Funding acquisition: NP. Methodology: NP,
ST. Project administration: NP. Visualization: NP. Writing
- original draft: NP. Writing - review & editing: NP, ST.

Acknowledgements

Funding Statement: We would like to express our
appreciation to the Department of Clinical Research,
Suranaree University of Technology Hospital, for funding
our study.

Scientific Body Approval

The research project was approved by the Department
of Clinical Research, Suranaree University of Technology
Hospital and the Human Research Ethics Committee,
Suranaree University of Technology, Nakhon Ratchasima,
Thailand. This research is not a part of an approved
student thesis.

Ethical Declaration

The study was approved by the Human Research
Ethics Committee, Suranaree University of Technology,
Nakhon Ratchasima, Thailand (EC-66-114).

Availability of data

The data that support the findings of this study are
available from the corresponding author, NP, upon
reasonable request.

Conflict of Interest
The authors have no conflicts of interest associated
with the material presented in this paper.

References

1. Michalas SP. The pap test: George n. Papanicolaou (1883-
1962). A screening test for the prevention of cancer of uterine
cervix. Eur J Obstet Gynecol Reprod Biol. 2000;90(2):135-8.
https://doi.org/10.1016/s0301-2115(00)00260-8.

2. Guidos BJ, Selvaggi SM. Use of the thin prep pap test in
clinical practice. Diagn Cytopathol. 1999;20(2):70-3. https://
doi.org/10.1002/(sici)1097-0339(199902)20:2<70::aid-

DOI:10.31557/APJCP.2025.26.9.3353
Prevalence of Human Papillomavirus

dc5>3.0.co;2-€.

3. Dasgupta S. The efficiency of cervical pap and comparison of
conventional pap smear and liquid-based cytology: A review.
Cureus. 2023;15(11):e48343. https://doi.org/10.7759/
cureus.48343.

4. Pankaj S, Nazneen S, Kumari S, Kumari A, Kumari A, Kumari
J, et al. Comparison of conventional pap smear and liquid-
based cytology: A study of cervical cancer screening at a
tertiary care center in bihar. Indian J Cancer. 2018;55(1):80-
3. https://doi.org/10.4103/ijc.1JC_352 17.

5. Sherwani RK, Khan T, Akhtar K, Zeba A, Siddiqui FA,
Rahman K, et al. Conventional pap smear and liquid based
cytology for cervical cancer screening - a comparative study.
J Cytol. 2007;24(4):167. https://doi.org/10.4103/0970-
9371.41888.

6. Kong TW, Kim M, Kim YH, Kim YB, Kim J, Kim JW, et
al. High-risk human papillomavirus testing as a primary
screening for cervical cancer: Position statement by the
korean society of obstetrics and gynecology and the
korean society of gynecologic oncology. J Gynecol Oncol.
2020;31(1):e31. https://doi.org/10.3802/jg0.2020.31.e31.

7. Wright TC, Stoler MH, Behrens CM, Sharma A, Zhang G,
Wright TL. Primary cervical cancer screening with human
papillomavirus: End of study results from the athena
study using hpv as the first-line screening test. Gynecol
Oncol. 2015;136(2):189-97. https://doi.org/10.1016/j.
ygyno.2014.11.076.

8. American College of Obstetricians and Gynecologists.
Updated cervical cancer screening guidelines. Practice
Advisory. Washington: American College of Obstetricians
and Gynecologists. 2021 Nov 9.

9. American Cancer Association. The American cancer society
guidelines for the prevention and early detection of cervical
cancer. American Cancer Association: Atlanta, GA, USA.
2016:1-2

10. New acs cervical cancer screening guideline - nci. 2020.

11. International Agency for Research on C, World Health O.
Who classification of female genital tumours. 5 ed. World
health organization classification of tumours. IARC; 2020.

12. Hall E, Centers for Disease Control and Prevention, editors.
Epidemiology and prevention of vaccine-preventable
diseases. Atlanta, GA, USA: US Department of Health
and Human Services, Centers for Disease Control and
Prevention; 2021 Aug.

13. Akhatova A, Azizan A, Atageldiyeva K, Ashimkhanova
A, Marat A, Iztleuov Y, et al. Prophylactic human
papillomavirus vaccination: From the origin to the current
state. Vaccines (Basel). 2022;10(11). https://doi.org/10.3390/
vaccines10111912.

14. Cochran WG. Sampling techniques. John wiley & sons; 1977.

15. Phetphichai S, KlyKleung N, Porta A, Bunkhong A,
Kanyaboon P. The prevalence of high-risk HPV type among
Thai women in phichit, uthai thani, chainat and kamphaeng
phet provinces. Bulletin of the Department of Medical
Sciences. 2021;63(4):766-81.

16. Paengchit K, Kietpeerakool C, Lalitwongsa S. Prevalence
and genotype distribution of hpv among women attending a
cervical cancer screening mobile unit in lampang, thailand.
Asian Pac J Cancer Prev. 2014;15(15):6151-4. https://doi.
org/10.7314/apjcp.2014.15.15.6151.

17. Sangrajrang S, Laowahutanont P, Wongsena M, Muwonge
R, Imsamran W, Ploysawang P, et al. Human papillomavirus
(hpv) DNA and mrna primary cervical cancer screening:
Evaluation and triaging options for hpv-positive
women. J Med Screen. 2019;26(4):212-8. https://doi.
org/10.1177/0969141319865922.

18. Siriaunkgul S, Settakorn J, Sukpan K, Srisomboon J,

Asian Pacific Journal of Cancer Prevention, Vol 26 3357



Naree Pluthikarmpae and Supattarayan Thongjit

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Suprasert P, Kasatpibal N, et al. Population-based cervical
cancer screening using high-risk hpv DNA test and liquid-
based cytology in northern thailand. Asian Pac J Cancer
Prev. 2014;15(16):6837-42. https://doi.org/10.7314/
apjcp.2014.15.16.6837.

Tangjitgamol S, Kantathavorn N, Kittisiam T, Chaowawanit
W, Phoolcharoen N, Manusirivithaya S, et al. Prevalence
and associated factors of abnormal cervical cytology and
highrisk hpv DNA among bangkok metropolitan women.
Asian Pac J Cancer Prev. 2016;17(7):3147-53.
Chaopotong P, Laiwejpithya S, Areeswate C. Prevalence
of high-risk hpv detection and hpv vaccination in cervical
cancer screening during the hpv vaccination era at siriraj
hospital - thailand’s largest national tertiary referral center.
Asian Pac J Cancer Prev. 2024;25(4):1241-5. https://doi.
org/10.31557/APJCP.2024.25.4.1241.

Laowahutanont P, Karalak A, Wongsena M, Loonprom K,
Pukcharoen P, Jamsri P, et al. Prevalence of high risk human
papillomavirus infection with different cervical cytological
features among women undergoing health examination at
the national cancer institute, thailand. Asian Pac J Cancer
Prev. 2014;15(14):5879-82. https://doi.org/10.7314/
apjcp.2014.15.14.5879.

Marks MA, Gupta S, Liaw KL, Tadesse A, Kim E,
Phongnarisorn C, et al. Prevalence and correlates of hpv
among women attending family-planning clinics in thailand.
BMC Infect Dis. 2015;15:159. https://doi.org/10.1186/
$12879-015-0886-z.

Jailani AS, Balqis-Ali NZ, Tang KF, Fun WH, Samad
SA, Jahaya R, et al. Prevalence and sociodemographic
predictors of high-risk vaginal human papillomavirus
infection: Findings from a public cervical cancer screening
registry. BMC Public Health. 2023;23(1):2243. https://doi.
org/10.1186/312889-023-17132-2.

Wang L, Yu C, Ni X, Wang F, Wen C, Jin M, et al.
Prevalence characteristics of human papillomavirus (hpv)
infection among women receiving physical examinations
in the shangcheng district, hangzhou city, china. Sci Rep.
2021;11(1):16538. https://doi.org/10.1038/s41598-021-
96131-y.

Liu J, Ma S, Qin C, Zheng S, Chen Z, Huang Y, et
al. Prevalence and genotype distribution of human
papillomavirus in zhengzhou, china, in 2016. Arch Virol.
2020;165(3):731-6. https://doi.org/10.1007/s00705-019-
04515-3.

Li K, Li Q, Song L, Wang D, Yin R. The distribution and
prevalence of human papillomavirus in women in mainland
china. Cancer. 2019;125(7):1030-7. https://doi.org/10.1002/
cner.32003.

Zhi YF, Cha XX, Li XF, Qiu C, Rong SH. Prevalence and
genotype distribution of human papillomavirus in women
in the henan province. Genet Mol Res. 2015;14(2):5452-61.
https://doi.org/10.4238/2015.May.22.15.

Hashemnejad M, Mirmajidi R, Rahimzadeh M, Ataei
M. The prevalence of high-risk human papillomavirus
genotypes and related risk factors among iranian women.
J Med Life. 2022;15(11):1340-6. https://doi.org/10.25122/
jml-2022-0031.

So KA, Hong JH, Lee JK. Human papillomavirus prevalence
and type distribution among 968 women in south korea. J
Cancer Prev. 2016;21(2):104-9. https://doi.org/10.15430/
JCP.2016.21.2.104.

Vongpunsawad S, Rhee C, Nilyanimit P, Poudyal N,
Jiamsiri S, Ahn HS, et al. Prevalence of hpv infection
among thai schoolgirls in the north-eastern provinces in
2018: Implications for hpv immunization policy. IJID Reg.
2023;7:110-5. https://doi.org/10.1016/].ijregi.2023.02.011.

3358 4sian Pacific Journal of Cancer Prevention, Vol 26

31. Kantathavorn N, Mahidol C, Sritana N, Sricharunrat T,
Phoolcharoen N, Auewarakul C, et al. Genotypic distribution
of human papillomavirus (hpv) and cervical cytology
findings in 5906 thai women undergoing cervical cancer
screening programs. Infect Agent Cancer. 2015;10:7. https://
doi.org/10.1186/s13027-015-0001-5.

32. Ho GY, Bierman R, Beardsley L, Chang CJ, Burk RD.
Natural history of cervicovaginal papillomavirus infection
in young women. N Engl J Med. 1998;338(7):423-8. https://
doi.org/10.1056/NEJM199802123380703.

33. Kusakabe M, Taguchi A, Sone K, Mori M, Osuga Y.
Carcinogenesis and management of human papillomavirus-
associated cervical cancer. Int J Clin Oncol. 2023;28(8):965-
74. https://doi.org/10.1007/s10147-023-02337-7.

34. Saldana-Rodriguez P, Bahena-Roman M, Delgado-Romero
K, Madrid-Marina V, Torres-Poveda K. Prevalence
and risk factors for high-risk human papillomavirus
infection and cervical disorders: Baseline findings
from an human papillomavirus cohort study. Cancer
Control. 2023;30:10732748231202925. https://doi.
org/10.1177/10732748231202925.

35.Yang D, Zhang J, Cui X, Ma J, Wang C, Piao H. Risk factors
associated with human papillomavirus infection, cervical
cancer, and precancerous lesions in large-scale population
screening. Front Microbiol. 2022;13:914516. https://doi.
org/10.3389/fmicb.2022.914516.

36. Chelimo C, Wouldes TA, Cameron LD, Elwood JM. Risk
factors for and prevention of human papillomaviruses (hpv),
genital warts and cervical cancer. J Infect. 2013;66(3):207-
17. https://doi.org/10.1016/j.jinf.2012.10.024.

37. Bowden SJ, Doulgeraki T, Bouras E, Markozannes G,
Athanasiou A, Grout-Smith H, et al. Risk factors for
human papillomavirus infection, cervical intraepithelial
neoplasia and cervical cancer: An umbrella review and
follow-up mendelian randomisation studies. BMC Med.
2023;21(1):274. https://doi.org/10.1186/s12916-023-
02965-w.

38. Suwannarurk K, Tapanadechopol P, Pattaraarchachai
J, Bhamarapravati S. Hospital-based prevalence and
sensitivity of high-risk human papillomavirus in thai urban
population. Cancer Epidemiol. 2009;33(1):56-60. https://
doi.org/10.1016/j.canep.2009.04.006.

olete]

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.



