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Abstract

Introduction: Cervical cancer screening is essential for reducing disease burden. This study aimed to evaluate
age-based alignment with screening recommendations and describe screening modality patterns in a private
tertiary hospital in Thailand. Materials and Methods: A retrospective cross-sectional analysis was conducted
using electronic medical record data of cervical cancer testing encounters at a private tertiary hospital in Bangkok
during January 2024. Screening encounters were assessed according to national age-based recommendations, and
screening modalities were analyzed. Results: A total of 875 cervical cancer testing encounters were included.
Overall, 93.0% of encounters occurred within the recommended age range of 25-65 years. Cytology-based
screening predominated (82.3%), while primary HPV testing was rarely used (0.8%). Subgroup analysis restricted
to asymptomatic women showed similar patterns, suggesting minimal impact of symptomatic encounters on
the main findings. Conclusion: Cervical cancer screening practices in this private tertiary hospital were largely
aligned with age-based recommendations, with cytology remaining the predominant modality. These findings

provide baseline evidence prior to the transition toward HPV-based screening strategies.
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Introduction

Cervical cancer remains one of the leading causes of
cancer-related morbidity and mortality among women
worldwide, particularly in low- and middle-income
countries [1, 2]. Despite the availability of effective
preventive strategies, substantial gaps in screening
coverage and implementation continue to contribute to
preventable disease burden [3, 4]. In Thailand, cervical
cancer remains a major public health concern and is
among the leading causes of cancer-related death in
women [5, 6], highlighting the importance of effective and
guideline-concordant screening programs [7].

Multiple cervical cancer screening modalities including
cytology-based screening (Pap smear), high-risk human
papillomavirus (hrHPV) testing, and co-testing have
been shown to reduce the incidence of invasive cervical
cancer and disease-related mortality [8]. Evidence from
population-based screening programs and systematic
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reviews consistently demonstrates that participation
in organized screening programs substantially reduces
cervical cancer incidence and mortality at the population
level [7, 9]. Consequently, international guidelines
increasingly recommend HPV-based screening strategies
as the preferred approach while allowing flexibility in
screening modalities depending on healthcare system
capacity, resource availability, and local implementation
context [6, 10].

In Thailand, national cervical cancer screening
recommendations are issued by the Royal Thai College
of Obstetricians and Gynaecologists (RTCOG). The
RTCOG 2021 clinical practice guideline recommends
initiation of cervical cancer screening at age 25 years, with
cytology-based screening, HPV testing, and co-testing
considered acceptable screening modalities for women
aged 3065 years [11]. These recommendations remained
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in effect throughout 2024, prior to the release of updated
national guidance in 2025 that places greater emphasis on
HPV-based screening strategies [12].

Private tertiary hospitals play an increasingly important
role in healthcare delivery in Thailand, particularly in
preventive health services [13]. Screening practices in
private healthcare settings may be influenced by factors
distinct from those in the public sector, including patient
preferences, provider familiarity with specific screening
modalities, availability of laboratory infrastructure, and
reimbursement structures [14]. However, real-world
evidence describing cervical cancer screening practices
in private healthcare settings in Thailand remains limited
[15].

In addition, interpretation of screening practices
should consider the broader literature on screening
intensity and implementation context. Over-screening
may lead to unnecessary follow-up procedures, increased
psychological burden, and higher healthcare costs without
proportional clinical benefit [16]. At the same time,
HPV-based screening strategies have been increasingly
recognized as effective and cost-effective approaches in
low- and middle-income settings [17]. However, their
implementation may be influenced by health-system
capacity, affordability, and provider practices, particularly
in opportunistic screening environments and mixed
public-private healthcare systems [18].

Therefore, this study aimed to assess age-based
alignment with screening recommendations of cervical
cancer screening practices and describe screening
modality patterns in a private tertiary hospital in Thailand
using routinely collected clinical data. The findings
provide baseline evidence on real-world screening
practices prior to the implementation of updated national
recommendations emphasizing HPV-primary screening.

Materials and Methods

This study was a retrospective cross-sectional analysis
using routinely collected electronic medical record (EMR)
data from a private tertiary hospital in Bangkok, Thailand.
The hospital provides comprehensive gynecologic services
and serves a diverse patient population, including both
Thai nationals and international patients. The study aimed
to evaluate real-world cervical cancer screening practices
in an opportunistic clinical screening environment within
the private healthcare sector.

All cervical cancer screening encounters recorded
at the gynecology outpatient clinic between 1 January
and 31 January 2024 were included in the analysis.
Screening encounters were identified through EMR
documentation of cervical cancer screening procedures.
No encounters were excluded due to missing information
on age or screening modality because these variables
were completely documented for all cases. A total of 875
screening encounters were included in the final dataset.

January 2024 was selected to capture routine clinical
practice during the final full year of implementation of the
cervical cancer screening recommendations issued by the
Royal Thai College of Obstetricians and Gynaecologists
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(RTCOG) in 2021, prior to the release of updated
national guidance in 2025 that places greater emphasis
on HPV-primary screening strategies.

Data were extracted from the hospital EMR system
using a standardized data extraction protocol. The dataset
included patient age at screening, nationality, residence
status, patient type (new or returning), payment method,
physician type, reason for visit (asymptomatic screening
or symptomatic presentation), and cervical cancer
screening modality. All data were de-identified prior to
analysis to ensure patient confidentiality. The dataset
included cervical cancer testing encounters from both
asymptomatic women undergoing routine screening and
women presenting with symptoms. In routine clinical
practice, cervical testing may be performed in both
contexts, particularly in opportunistic screening settings.
Each screening encounter was treated as an independent
observation. Due to the structure of the dataset, repeated
encounters from the same patient could not be identified
and excluded. No additional exclusion criteria were
applied due to the limitations of routinely collected
data. Information on prior cervical cancer diagnosis,
hysterectomy status, and specific clinical indications for
testing was not consistently available.

Age-based alignment with screening recommendations
was defined according to the RTCOG 2021 clinical practice
guideline, which recommends cervical cancer screening
for women aged 25—-65 years. Screening encounters were
categorized as either within the recommended age range
(25—65 years) or outside the recommended age range (<25
years or >65 years).

Due to the retrospective nature of the study and
limitations of routinely collected electronic medical
record data, information on prior screening history,
hysterectomy status, immunocompromised conditions,
HPV vaccination status, and other individual risk factors
was not consistently available. Therefore, screening
assessment was operationalized based on age as a proxy
for alignment with national recommendations.

Descriptive statistics were used to summarize patient
characteristics and cervical cancer screening practices.
Continuous variables were presented as mean and standard
deviation, while categorical variables were summarized
as frequencies and percentages. The primary outcome
was the proportion of screening encounters performed
within and outside the recommended age range. Screening
modality patterns were also described. Additional
subgroup and comparative analyses were performed to
assess the potential impact of symptomatic presentations.

All statistical analyses were performed using R
statistical software (version 4.5.2).

The study protocol was approved by the Institutional
Review Board of the Phyathai-Paolo Hospital Group
(Approval No. 019-2568). The requirement for informed
consent was waived due to the retrospective design and
the use of de-identified routinely collected clinical data.
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Results

A total of 875 cervical cancer screening encounters
were included in the analysis. The mean age of screened
women was 44.9 = 11.5 years. The majority of women
were within the age group of 30-65 years (88.0%), while
5.0% were aged 25-29 years. Screening among women
younger than 25 years accounted for 1.5%, whereas 5.5%
occurred among women older than 65 years.

Most participants were Thai nationals (83.7%), while
16.3% were international patients. Nearly half of the
patients resided in Bangkok (49.3%), followed by those
from other provinces (35.4%) and international residents
(15.3%).

Regarding healthcare utilization, most screening
encounters involved returning patients (88.7%), whereas
11.3% were new patients. Payment methods varied,
with 42.9% of encounters being self-paid, followed
by corporate contracts (27.5%), insurance coverage

Table 1. Demographic and Clinical Characteristics
of Women Undergoing Cervical Cancer Screening
(n = 875).

Demographic characteristic

Age, mean + SD (years) 449+11.5
Age group, n (%)
<25 13 (1.5)
25-29 44 (5.0)
30-65 770 (88.0)
>65 48 (5.5)
Nationality, n (%)
Thai 732 (83.7)
International 143 (16.3)
Residence status, n (%)
Bangkok 431 (49.3)
Other provinces 310 (35.4)
International patients 134 (15.3)
Healthcare utilization
Patient type, n (%)
New patient 99 (11.3)
Returning 776 (88.7)
Payment method, n (%)
Self-pay 375 (42.9)
Corporate contract 241 (27.5)
Insurance 127 (14.5)
International patients 132 (15.1)
Provider characteristics
Physician type, n (%)
Full-time staff 595 (68.0)
Part-time staff 280 (32.0)
Clinical presentation
Reason for visit, n (%)
Asymptomatic screening 634 (72.5)
Symptomatic presentation 241 (27.5)
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Table 2. Distribution of Cervical Cancer Screening
Modalities.

Screening modality n (%)
Cytology-based screening 720 (82.3)
Conventional Pap smear 32 (3.7)
Liquid-based Pap test 688 (78.6)
HPV testing alone 7 (0.8)
Co-testing 148 (16.9)

Table 3. Age-Based Alignment with Cervical Cancer
Screening Recommendations According to RTCOG
2021.

Age-based alignment with n (%)
screening recommendations

Within recommended age range 814 (93.0)
Outside recommended age range 61 (7.0)

(14.5%), and international patient programs (15.1%). Most
screenings were performed by full-time staff physicians
(68.0%), while 32.0% were conducted by part-time
physicians. The majority of visits were for asymptomatic
screening (72.5%), while 27.5% of women presented
with symptoms (Table 1). A substantial proportion of
encounters involved symptomatic presentations (27.5%,
95% CI: 24.5-30.5%), indicating that not all cervical
testing in this dataset represents routine screening.

Cytology-based screening was the most frequently
used modality, accounting for 82.3% of all screening
encounters. Among these, liquid-based cytology
represented the vast majority (78.6%), while conventional
Pap smear accounted for only 3.7%. Co-testing with
cytology and HPV testing was performed in 16.9%
of cases. Primary HPV testing alone was rarely used,
representing only 0.8% of screening encounters (Table 2).

Overall, 93.0% (95% CI: 91.3-94.7%) of cervical
cancer testing encounters were performed within the
recommended age range of 25-65 years. Screening outside
the recommended age range accounted for 7.0% (95% CI:
5.3-8.7%) of encounters (Table 3).

In the subgroup analysis restricted to asymptomatic
women (n=634), 586 encounters (92.4%) were within the
recommended age range of 25-65 years. Cytology-based
screening remained the predominant modality, accounting
for 83.9% of asymptomatic encounters, while primary
HPV testing alone remained uncommon (0.9%).
Compared with asymptomatic encounters, symptomatic
encounters showed a similar age-based alignment pattern,
with 94.6% occurring within the recommended age
range. Co-testing was numerically more common among
symptomatic encounters than asymptomatic encounters
(21.6% vs 15.1%), although this analysis was exploratory
(Table 4).

Discussion

This study provides real-world evidence on cervical
cancer screening practices in a private tertiary hospital
in Thailand during the period preceding the national
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Table 4. Cervical Cancer Testing Characteristics Stratified by Clinical Presentation (Asymptomatic vs Symptomatic).

Characteristic Overall (n=875) Asymptomatic screening Symptomatic screening p-value
(n=634) (n=1241)

Age, mean + SD, years 449+ 115 453+ 11.7 438+ 11.1 0411

Age-based alignment, n (%) 0.327

Within recommended age range, 2565 years 814 (93.0) 586 (92.4) 228 (94.6)

Outside recommended age range 61 (7.0) 48 (7.6) 13(5.4)

Screening modality, n (%) 0.050

Cytology-based screening 720 (82.3) 532 (83.9) 188 (78.0)

HPYV testing alone 7 (0.8) 6(0.9) 1(0.4)

Co-testing 148 (16.9) 96 (15.1) 52 (21.6)

P-values compare asymptomatic screening and symptomatic presentation groups. Age was compared using the independent t-test. Categorical
variables were compared using the chi-square test or Fisher’s exact test, as appropriate. This analysis was exploratory and intended to assess the
potential impact of symptomatic presentations on the main descriptive findings.

transition toward HPV-based screening strategies
[1-3, 15]. Understanding how screening recommendations
are implemented in routine clinical practice is essential for
evaluating cervical cancer prevention efforts [6].

More than 90% of screening encounters occurred
within the recommended age range of 25-65 years,
suggesting overall alignment with national age-based
recommendations. Appropriate age targeting is an
important component of effective screening, as screening
outside recommended age groups may reduce efficiency
without substantial clinical benefit.

A small proportion of encounters occurred outside
the recommended age range, particularly among women
older than 65 years. Similar patterns have been observed
in opportunistic screening settings, where decisions
may be influenced by patient concerns, clinician
discretion, or uncertainty regarding prior screening
history [19]. Importantly, screening beyond age 65 may
still be clinically justified in selected cases, and age-based
classification should be interpreted as reflecting general
alignment rather than definitive appropriateness.

Cytology-based screening remained the predominant
modality, accounting for more than 80% of encounters,
while primary HPV testing was rarely used. This
likely reflects the transitional phase of screening
policy implementation in Thailand, where adoption of
HPV-based strategies requires changes in infrastructure,
clinical workflows, and reimbursement systems [20- 22].

In routine clinical practice, both asymptomatic
screening and symptom-driven diagnostic testing may
coexist, particularly in opportunistic settings. In this
study, a substantial proportion of encounters involved
symptomatic women, which may influence interpretation.
However, in additional analyses stratified by clinical
presentation (Table 4), the subgroup analysis restricted
to asymptomatic women showed patterns consistent
with the overall findings, suggesting that inclusion of
symptomatic encounters did not substantially alter the
main conclusions. Co-testing was numerically more
frequent among symptomatic encounters, although this
analysis was exploratory.

Private healthcare facilities play an important
role in preventive services in Thailand, particularly

in urban populations accessing screening through
employer-sponsored programs, insurance, or self-payment.
Real-world evidence from this sector is therefore
important for understanding implementation across
healthcare contexts [23].

This study has several limitations. It was conducted
in a single private tertiary hospital and may not be
generalizable. The one-month study period represents
a snapshot of clinical activity and may not capture
temporal variation. Inclusion of symptomatic encounters
reflects real-world practice but limits distinction between
screening and diagnostic testing. Repeated encounters
from the same patient could not be identified, and the use
ofage alone does not fully capture clinical appropriateness
[19].

Despite these limitations, this study provides baseline
evidence on cervical cancer screening practices in the
private healthcare sector in Thailand. These findings
may inform monitoring of updated screening policies
and the transition toward HPV-based strategies in
similar settings [20, 21].

In conclusion, cervical cancer screening practices in
this private tertiary hospital were largely aligned with
national age-based screening recommendations, with
cytology-based screening remaining the predominant
modality, and these findings should be interpreted within
the context of routine clinical practice and the limitations
of the study design.
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