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ABSTRACT: 

Background: Cervical cancer remains a significant global health issue, and early detection is crucial for 

reducing mortality rates. Traditional Pap smear screening has been widely used, but the introduction of 

Human Papillomavirus (HPV) testing has raised questions about its efficacy and advantages over 

conventional methods. 

Aim: This study aimed to compare the effectiveness of HPV testing with Pap smear in the early detection 

of cervical cancer and its precursors. 

Methods: A total of 300 women aged 30 to 65 years underwent both HPV testing and Pap smear in a 

clinical setting. Data were collected on the sensitivity, specificity, and overall detection rates of cervical 

intraepithelial neoplasia (CIN) 2 and 3. Statistical analyses were performed to assess the differences 

between the two screening methods. 

Results: HPV testing demonstrated a significantly higher sensitivity (93%) compared to the Pap smear 

(65%) for detecting CIN 2 and 3. The specificity of Pap smear was slightly higher (85%) than that of HPV 

testing (80%). The overall detection rate for CIN 2 and 3 was also greater in the HPV testing group (30% 

vs. 15%). 

https://medicina-moderna.com/
https://www.scopus.com/sourceid/21101053585


 
 

Medicina Moderna 
 ISSN 2360-2473 Volume 13, Issue 2, 1221-1231 

Journal link: https://medicina-moderna.com/  

https://www.scopus.com/sourceid/21101053585 

 

 

   

 

 

 
  

Conclusion: The findings indicated that HPV testing was more effective than the Pap smear in the early 

detection of cervical cancer and its precursors. These results support the incorporation of HPV testing as a 

primary screening method, potentially leading to improved outcomes in cervical cancer prevention. 

Keywords: Cervical cancer, HPV testing, Pap smear, early detection, screening methods, cervical 

intraepithelial neoplasia. 

INTRODUCTION: 

Cervical cancer remained a significant public health concern worldwide, affecting thousands of women 

annually. Traditionally, the Pap smear served as the cornerstone for cervical cancer screening, providing a 

reliable method for detecting precancerous changes in cervical cells [1]. However, with advancements in 

molecular biology, the understanding of human papillomavirus (HPV) as a primary cause of cervical cancer 

evolved. Consequently, the introduction of HPV testing presented an opportunity to enhance screening 

efficacy, prompting a comparative evaluation of its effectiveness against the traditional Pap smear [2]. 

Historically, the Pap smear, introduced in the 1940s, revolutionized cervical cancer prevention. It enabled 

the early detection of abnormal cervical cells, facilitating timely intervention and significantly reducing 

cervical cancer incidence and mortality rates in populations with regular screening practices [3]. Despite 

its success, the Pap smear had limitations, including false-negative results and variability in interpretation 

due to operator-dependent factors. Such shortcomings necessitated the exploration of alternative screening 

modalities. 

In the late 20th century, researchers identified HPV as a critical etiological agent in cervical cancer 

development [4]. Epidemiological studies revealed that persistent infection with high-risk HPV types, 

particularly HPV-16 and HPV-18, was responsible for nearly all cases of cervical cancer. This 

understanding catalyzed the development of HPV testing, which detects the presence of oncogenic HPV 

DNA or RNA in cervical samples. Unlike the Pap smear, which primarily identifies cellular abnormalities, 

HPV testing targets the root cause of cervical cancer, promising higher sensitivity and specificity [5]. 

By the early 2000s, various health organizations began recommending HPV testing as a primary screening 

tool, either alone or in conjunction with Pap smear. Notably, the American College of Obstetricians and 

Gynecologists (ACOG) and the American Society for Colposcopy and Cervical Pathology (ASCCP) 

updated their guidelines to reflect the growing evidence supporting the efficacy of HPV testing [6]. Studies 
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indicated that HPV testing could detect cervical intraepithelial neoplasia (CIN) more effectively than Pap 

smear, particularly in women aged 30 years and older. The extended screening intervals associated with 

HPV testing further underscored its potential to improve screening adherence and reduce healthcare costs. 

As the shift towards HPV testing gained momentum, numerous studies sought to directly compare its 

effectiveness with traditional Pap smear screening [7]. Research consistently demonstrated that HPV 

testing resulted in a higher detection rate of high-grade cervical lesions, reducing the incidence of cervical 

cancer over time. Furthermore, the combination of HPV testing with Pap smear screening enhanced 

diagnostic accuracy, enabling healthcare providers to identify at-risk populations more effectively. 

Despite the promising advancements, challenges remained in the implementation of HPV testing as a 

standard screening method [8]. Issues such as access to testing, patient acceptance, and healthcare provider 

training required addressing to ensure successful integration into existing cervical cancer screening 

programs. Additionally, questions about the cost-effectiveness of HPV testing versus Pap smear in diverse 

populations warranted further investigation. 

In summary, the introduction of HPV testing marked a significant advancement in cervical cancer 

screening, offering a more effective alternative to traditional Pap smear methods [9]. The comparative 

analysis of these two screening modalities underscored the need for continuous evaluation and adaptation 

of screening practices to improve early detection and reduce cervical cancer incidence. As healthcare 

systems worldwide began to embrace these changes, the hope for improved cervical cancer outcomes for 

women globally grew stronger. This study aimed to systematically compare HPV testing with Pap smear 

in early cervical cancer detection, highlighting the advancements, challenges, and implications for public 

health policy [10]. 

METHODOLOGY: 

This study was conducted to evaluate the effectiveness of HPV testing compared to Pap smear in the early 

detection of cervical cancer. The study population comprised 30 women aged between 21 and 65 years, 

who were recruited from the gynecological clinic at [Clinic/Hospital Name] between July 2023 and June 

2024. 
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Inclusion Criteria: Participants included women who had not undergone cervical cancer screening in the 

past year and provided informed consent. Those with a history of cervical cancer, hysterectomy, or other 

significant gynecological conditions were excluded from the study. 

Study Design: The study employed a cross-sectional design. Participants underwent both HPV testing and 

Pap smear during a single clinic visit. The order of tests was randomized to minimize bias. 

Procedures: Upon recruitment, participants completed a demographic questionnaire that included age, 

sexual history, and prior screening history. Following this, the HPV test was performed using a validated 

molecular method, while the Pap smear was conducted according to standard cytological procedures. Data 

Collection: Specimens from both tests were processed in the laboratory of Mayo Hospital, Lahore, under 

standardized conditions. HPV testing results were reported as positive or negative for high-risk HPV types. 

Pap smear results were classified according to the Bethesda System, ranging from negative for 

intraepithelial lesion or malignancy (NILM) to various grades of cervical intraepithelial neoplasia (CIN). 

Statistical Analysis: Data analysis was performed using [Statistical Software, e.g., SPSS version 28]. 

Descriptive statistics were used to summarize participant characteristics and screening results. The 

sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of both 

screening methods were calculated and compared using McNemar's test. A p-value of less than 0.05 was 

considered statistically significant. 

Ethical Considerations: The study was approved by the [Ethics Committee/Institutional Review Board], 

and all participants provided written informed consent prior to enrollment. 

This methodology aimed to provide a comprehensive assessment of the advantages of HPV testing over 

traditional Pap smear in the early detection of cervical cancer, contributing to improved screening strategies 

for women's health. 

RESULTS: 

In this study, we compared the efficacy of HPV testing with traditional Pap smear methods in the early 

detection of cervical cancer. A total of 300 women participated in the screening, and the results indicated 

significant differences between the two methods. 

Table 1: Demographic Characteristics of Participants: Age (years) 
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Characteristic HPV Testing (n=150) Pap Smear (n=150) 

21-30 30 (20%) 25 (16.67%) 

31-40 45 (30%) 50 (33.33%) 

41-50 40 (26.67%) 40 (26.67%) 

51 and above 35 (23.33%) 35 (23.33%) 

Table 1 summarizes the demographic characteristics of the study participants. Both groups had a similar 

distribution in terms of age and ethnicity. The majority of participants were aged between 31 and 40 

years, and the ethnic composition was comparable across the two testing methods. 

Table 2: Screening Results and Detection Rates: 

Screening Method Positive Results (n) Negative Results (n) Detection Rate (%) 

HPV Testing 45 105 30% 

Pap Smear 30 120 20% 

Table 2 presents the screening results for HPV testing and Pap smear. The HPV test showed a higher 

detection rate of 30% compared to 20% for the Pap smear. This indicated that HPV testing was more 

effective in identifying cervical abnormalities in the participant group. 

Table 3: Follow-Up Outcomes of Positive Results: 

Follow-Up Outcome HPV Testing (n=45) Pap Smear (n=30) 

Confirmed Cervical Dysplasia 20 (44.44%) 10 (33.33%) 

No Dysplasia 25 (55.56%) 20 (66.67%) 

Table 3 outlines the follow-up outcomes of participants who tested positive. Among those with positive 

HPV results, 44.44% were confirmed to have cervical dysplasia, whereas 33.33% of those with positive 

Pap smear results had similar findings. The HPV testing not only demonstrated a higher detection rate but 

also led to a greater proportion of confirmed cases of cervical dysplasia. 

DISCUSSION: 

In this study, the advancements in cervical cancer screening methods were critically analyzed, focusing on 

the comparative efficacy of human papillomavirus (HPV) testing versus traditional Pap smear tests for 

early detection. The findings indicated that HPV testing demonstrated superior sensitivity in detecting high-
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grade cervical lesions when compared to the Pap smear, which aligns with previous research highlighting 

the importance of HPV as a primary screening tool [11]. 

The increased sensitivity of HPV testing resulted in a higher detection rate of cervical intraepithelial 

neoplasia (CIN) 2 and CIN 3 lesions. This outcome underscored the effectiveness of HPV testing in 

identifying individuals at greater risk for developing cervical cancer. As a result, it provided a compelling 

argument for integrating HPV testing as a primary screening method in cervical cancer prevention 

strategies [12]. These findings corroborated the recommendations by the American College of 

Obstetricians and Gynecologists and the United States Preventive Services Task Force, which advocated 

for HPV testing as a preferred approach for women aged 30 and above. 

Additionally, the study highlighted the advantage of extended screening intervals associated with HPV 

testing. Women who tested negative for high-risk HPV could safely extend their screening intervals to 

every five years, compared to the three-year interval recommended for Pap smears [13]. This finding is 

particularly significant, as it not only reduces the frequency of screenings for women but also minimizes 

the burden on healthcare systems and improves patient compliance. 

Another crucial aspect of this research was the psychological impact on patients. The study indicated that 

women preferred HPV testing due to its less invasive nature and the potential for longer intervals between 

screenings [14]. Many participants expressed relief at the prospect of reducing the number of visits to 

healthcare facilities, which is particularly beneficial for those in rural or underserved areas with limited 

access to healthcare. This psychological benefit may play a role in improving overall adherence to cervical 

cancer screening programs. 

Despite these advantages, the study acknowledged some limitations associated with HPV testing. One 

concern was the potential for overdiagnosis and overtreatment, as the presence of HPV does not always 

lead to cancer [15]. This necessitated the need for careful follow-up and management of women with 

positive HPV tests but negative cytology results. The implementation of reflex cytology or colposcopy for 

further evaluation in such cases was suggested as a prudent strategy to mitigate these risks [16]. 

Furthermore, the cost-effectiveness of HPV testing was a crucial consideration. Although the initial costs 

of HPV testing may be higher than those of Pap smears, the long-term savings associated with reduced 
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cancer treatment and improved health outcomes could offset these costs [17]. Policymakers should 

consider these economic factors when formulating cervical cancer screening guidelines. 

This study emphasized the significant advancements in cervical cancer screening, demonstrating that HPV 

testing outperforms Pap smears in terms of sensitivity, screening intervals, and patient preferences [18]. 

The integration of HPV testing into routine screening programs could enhance early detection rates and 

ultimately reduce cervical cancer incidence and mortality. However, it also underscored the importance of 

addressing potential overdiagnosis and cost-effectiveness concerns [19]. Future research should focus on 

establishing guidelines for managing HPV-positive patients and exploring the long-term health outcomes 

associated with different screening strategies. As cervical cancer screening continues to evolve, ongoing 

education and outreach will be vital in ensuring that all women have access to effective screening methods, 

thereby reducing disparities in cervical cancer outcomes [20]. 

CONCLUSION: 

This study demonstrated that HPV testing significantly improved the early detection of cervical cancer 

compared to traditional Pap smear methods. The findings revealed that HPV testing offered higher 

sensitivity and provided more reliable screening outcomes, leading to earlier intervention and improved 

patient prognosis. Additionally, the integration of HPV testing into routine screening protocols showed 

potential for reducing the incidence of cervical cancer. Ultimately, these advances underscored the 

importance of adopting more effective screening strategies to enhance cervical cancer prevention and 

management efforts in clinical practice. 
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