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Introduction
The human papillomavirus (HPV) is a widespread 
sexually transmitted virus that infects multiple anatomical 
sites, including the cervix, vagina, vulva, penis, and anus. 
More than 40 HPV types primarily affect the anogenital 
region, and approximately 99.7% of cervical squamous 
cell carcinoma cases are linked to oncogenic HPV strains. 
Among the ~200 identified HPV types, at least 15 are 
classified as high-risk (oncogenic), while the remaining 
ones are low-risk (non-oncogenic).1,2 

Globally, HPV is responsible for about 70% of cervical 
malignancies and precursor lesions, with HPV-16 and 
HPV-18 alone accounting for nearly 70% of cervical cancer 
(CC) cases.3 The worldwide prevalence of HPV infection 

among women with normal cytology is estimated at 11–
12%.4 CC ranks as the fourth most common cancer among 
women, with 660,000 new cases and 350,000 deaths in 
2020, the majority occurring in low-income and middle-
income countries (LMICs).5,6

In Bangladesh, although CC is not the second most 
common disease, it is the second most prevalent cancer 
among women aged 15–44 years.7 The age-standardized 
incidence and mortality rates are 10.6 and 6.7 per 100,000 
women, respectively.8 Each year, more than 8,000 women 
are newly diagnosed, and nearly 5,000 die of the disease, 
accounting for about 12% of all female cancers in the 
country. Without effective intervention, projections 
suggest that more than 500,000 and over one million 
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Abstract
Background and aims: Cervical cancer (CC) is the fourth most common cancer among women 
worldwide, with persistent human papillomavirus (HPV) infection as the primary cause. This 
study assessed knowledge, attitudes, and practices regarding HPV, CC, and HPV vaccination 
among female medical students at public and private medical colleges in Khulna, Bangladesh, 
with a particular focus on their knowledge and attitudes.
Methods: This comparative cross-sectional survey was conducted using cluster-stratified random 
sampling among 180 female students from January to April 2024. Data were collected using a 
structured, self-administered questionnaire adapted from validated tools. Spearman’s rho and 
Kendall’s tau-b tests assessed relationships among KAP variables, while chi-square tests and 
multivariate logistic regression estimated associations and odds ratios.
Results: Most participants were 20–22 years old (57.8%) and unmarried (86.1%), with a high 
proportion reporting well-educated parents. In addition, 97.2% of students demonstrated 
adequate knowledge about HPV and CC, and 99.5% held positive attitudes. However, preventive 
practices were comparatively lower (89.5%), and only 16.1% had received the HPV vaccine. 
Moreover, knowledge was positively correlated with attitude and practice, and attitude was also 
strongly correlated with practice. Based on multivariate analysis, higher knowledge levels were 
associated with participants’ education (OR = 0.813) and mothers’ education (OR = 1.730), while 
better preventive practices were related to mothers’ education (OR = 2.123).
Conclusion: Despite high knowledge and positive attitudes, HPV vaccination uptake remains low. 
Stronger vaccination campaigns, targeted awareness programs, and closer parental involvement, 
particularly from mothers, are needed to improve preventive behaviors while reducing CC risk 
in Bangladesh.
Keywords: Human papillomavirus, Cervical neoplasms, Health knowledge, Attitudes, Vaccination, 
Students, Medical
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Bangladeshi women may die of CC by 2070 and 2120, 
respectively.9

Some studies performed in Bangladesh show HPV 
infection rates of 7.7% among women with normal 
cytology in Dhaka, 2.5–3.0% for high-risk HPV types 
in coastal districts, and 5.0% among rural women aged 
45–64 years.10,11 A recent systematic review reported 
pooled HPV vaccine uptake in South Asia at only 8%, 
while pooled knowledge and favorable attitudes toward 
vaccination remain limited (41% and 56%, respectively).12 
These findings highlight the continuing vulnerability of 
Bangladeshi women to HPV and CC.

HPV vaccination is the most effective preventive 
intervention, which is capable of preventing over 90% 
of HPV-related malignancies when administered 
before sexual intercourse.13 Bangladesh launched its 
first HPV demonstration vaccination project in 2016, 
targeting schoolgirls in Gazipur.14 More recently, national 
campaigns have reached more than 5.6 million girls with 
approximately 93% coverage of the eligible population, 
and HPV vaccination has now been incorporated into 
the national immunization program.15 Despite these 
successes, challenges of equitable access, affordability, and 
stigma remain.

In Khulna, a significant city in southwestern Bangladesh, 
CC is also a rising health concern. A community-based 
survey indicated that awareness of CC screening and HPV 
prevention was lower among women in Khulna compared 
to the national average.16 Another study conducted in 
southern coastal districts, including areas adjacent to 
Khulna, reported high-risk HPV prevalence of 2.5–3.0% 
among women with normal cytology.10 Cultural barriers, 
such as reluctance to openly discuss reproductive health 
and stigma around sexually transmitted infections 
(STIs), further limit preventive behaviors in Khulna.17 
Considering that the city hosts multiple medical colleges, 
evaluating medical students’ knowledge and attitudes 
provides valuable insight into regional awareness gaps and 
opportunities for targeted interventions.

While a few earlier studies in Bangladesh have assessed 
HPV awareness, most were conducted in Dhaka or 
other urban centers and targeted general women or high 
socioeconomic groups.16-18 It should be noted that these 
studies provided critical baseline information but did 
not address regional disparities or focus specifically on 
medical students. Our study, therefore, contributes to 
new knowledge by examining female medical students 
in Khulna, a region with distinct cultural and healthcare 
challenges. 

Medical students are future healthcare providers whose 
knowledge and attitudes directly influence their patients 
and communities. Female medical students were chosen 
for this investigation explicitly because CC directly affects 
women. As future physicians, they are expected to play 
a central role in educating communities, counseling 
patients, and promoting vaccination. By focusing on this 
underexplored group and evaluating their knowledge 

and attitudes, our study will fill a gap in the literature and 
provide region-specific evidence to guide CC prevention 
strategies in Bangladesh.

Materials and Methods
Study Design and Period
A cross-sectional comparative study was performed on 
medical college students in Khulna District, Bangladesh, 
from January to April 2024. The required data were collected 
using a structured, self-administered questionnaire adapted 
from previously validated tools.8,19-21

Study Population, Inclusion, and Exclusion Criteria
The study population consisted of female MBBS (Bachelor 
of Medicine and Bachelor of Surgery) students enrolled in 
the 1st–5th year at four medical colleges in Khulna District: 
Khulna Medical College, Gazi Medical College, Ad-din 
Akij Medical College, and Khulna City Medical College.

Inclusion Criteria
All female MBBS students enrolled in these institutions 
who were present during the data collection period and 
provided informed consent.

Exclusion Criteria
Students who declined participation, were absent on the 
survey day, or submitted incomplete questionnaires.

Sample Size Determination
The minimum required sample size was calculated using 
the standard formula22: 

n = 𝑍2P (1 − 𝑃)/d2, 

where Z (for 5% type I error), P (prevalence from 
earlier studies in Bangladesh and South Asia),9,16,17 and 
d (precision) equal 1.96, 0.12, and 0.05, respectively. The 
calculated minimum sample size was 163. To strengthen 
representativeness, 180 students were finally enrolled, 
comprising 180 female MBBS students from Khulna 
Medical College (n = 72, 40%), Gazi Medical College 
(n = 36, 20%), Ad-din Akij Medical College (n = 36, 20%), 
and Khulna City Medical College (n = 36, 20%).

Sampling Technique
A cluster-stratified random sampling technique was 
employed to select participants. The study was conducted 
in four medical colleges, including Khulna Medical 
College, Gazi Medical College, Ad-din Akij Medical 
College, and Khulna City Medical College, located in the 
Khulna District of Bangladesh.

Each medical college was considered a separate cluster, 
and students were stratified by academic year within each 
cluster (1st–5th year). From each stratum, the students 
were selected by simple random sampling to ensure 
proportional representation across all study levels. The 
year-wise distribution of participants was as follows:
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1st year – 11 students (6.1%), 2nd year – 42 students 
(23.3%), 3rd year – 32 students (17.8%), 4th year – 52 
students (28.9%), and 5th year – 43 students (23.9%)

Research Instrument: Development, Validity, and Reliability
The 49-item questionnaire was developed in 2023 based 
on survey tools from the World Health Organization, the 
Centers for Disease Control and Prevention (2023), and 
the International HPV Information Centre (ICO/IARC, 
2020). It was adapted to the Bangladeshi context through 
expert input from two public health specialists and one 
gynecologist.6,8,13 

Content Validity
It was established through expert panel review.

Pilot Testing
It was conducted on 20 students outside the study sites; 
ambiguous items were modified.

Reliability
Cronbach’s alpha coefficient was 0.814, indicating strong 
internal consistency.23

Scoring System
Knowledge: 14 items, scored 0 (incorrect/“don’t know”) 
or 1 (correct), ranging from 0 to 14. A score greater than 
34 was considered adequate knowledge, while a score less 
than or equal to 34 was regarded as poor knowledge.24

Attitude: 14 items, 5-point Likert-type scale (1–5), 
were in the range of 14–70. Scores ≥ mean indicated a 
positive attitude. A score greater than 34 was considered a 
positive attitude.

Practice: 14 items, including vaccination status (verified 
by documentation) and attendance at HPV-related 
training. They were scored on a 5-point Likert-type scale 
(1–5), ranging from 14 to 70. Higher scores reflected 
better practice. A score greater than 34 was considered 
good practical behavior, while a score of 34 or lower 
was considered poor practical behavior regarding HPV 
infection, CC, and HPV vaccination.

Cut-off Points: The cut-off scores (< 60%) for knowledge, 
attitudes, and practices were adopted and modified 
from several similar medical and public health-related 
studies.25-30

Data Collection Procedure
Printed questionnaires were distributed during 
lecture hours after obtaining informed consent. Then, 
participants completed the survey independently under 
the supervision of trained research assistants, without the 
interviewer’s influence.

Data Analysis
The obtained data were entered and analyzed using SPSS 
(version 29) and Microsoft Excel (2010). Descriptive 
statistics (frequencies, percentages, means ± standard 

deviations) were obtained. Inferential statistics included 
chi-square tests, Kendall’s tau-b, Spearman’s rho, and 
multivariate regression. Correlation strength was 
interpreted as weak (0–0.3), moderate (0.3–0.7), and 
strong (0.7–1).25 Moreover, exact P-values were reported 
for non-significant findings, and a P value < 0.05 was 
considered statistically significant.

Ethical Considerations
Ethical clearance was obtained from the Khulna 
University Ethics Review Committee (approval No. 
KUERC/2023/12). The participating medical colleges 
granted administrative permission. Written informed 
consent was obtained from all participants, and they were 
assured of data confidentiality.

Results
Sociodemographic Characteristics of Participants
A total of 180 female medical students participated in 
this study. Nearly 40% of the students were from Khulna 
Medical College, while the others were evenly distributed 
across three private colleges (20% each). Most participants 
were aged 20–22 years (57.8%), unmarried (86.1%), and 
Muslim (78.3%). Fathers were more highly educated 
(85.6%) compared to mothers (64.4%). Moreover, 
fourth-year and fifth-year students comprised the 
largest groups (28.9% and 23.9%, respectively). Detailed 
sociodemographic characteristics are shown in Figure 1.

Knowledge of Human Papillomavirus, Cervical Cancer, 
and Vaccination
The mean knowledge score was 2.90 ± 0.022 out of 4, 
with 97.2% scoring above the cut-off point. Awareness 
was generally high. Most participants identified HPV as a 
cause of CC (96.1%), recognized women as predominantly 
affected (92.3%), and acknowledged sexual transmission 
(88.9%). However, misconceptions remained, with 40% 
believing that men are not at risk and 31% considering 
vaccination necessary only after age 30. Only 31.7% 
reported good knowledge of the HPV vaccine (Figure 2). 

Attitudes Toward Human Papillomavirus, Cervical 
Cancer, and Vaccination
Nearly all participants (99.4%) demonstrated positive 
attitudes, with a mean score of 3.18 ± 0.021. Additionally, 
most perceived HPV as dangerous, acknowledged 
susceptibility, and emphasized preventive hygiene. In 
addition, vaccination was widely supported. Overall, 
95.6% intended to be vaccinated, and 97.2% endorsed 
it for adults, though 78.3% expressed concern about 
potential side effects (Figure 3). 

Practices Related to Human Papillomavirus and Cervical 
Cancer Prevention
Practices lagged despite strong knowledge and attitudes 
(mean ± SD = 2.89 ± 0.025). Only 16.1% had received the 
HPV vaccine, though most intended to inform others 
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(97.8%) and encourage vaccination (89.4%). Preventive 
practices included seeking medical advice (77.7%), 
attending lectures (53.8%), and maintaining hygiene 
(86.6%), the details of which are displayed in Figure 4. 

Correlations Among Knowledge, Attitude, and Practice
Significant positive correlations were observed among 
knowledge–attitude (rs = 0.459, P < 0.01), knowledge–
practice (rs = 0.284, P < 0.01), and attitude–practice 
(rs = 0.466, P < 0.01). 

Association of Knowledge, Attitudes, and Practices With 
Sociodemographic Factors
Correlation analysis demonstrated no significant 

associations between knowledge or attitude scores 
and sociodemographics (all P > 0.05; exact values in 
Tables 1 and 2). For example, age (P = 0.313), marital 
status (P = 0.223), and religion (P = 0.151) were not 
significant predictors. Practice scores correlated weakly 
but significantly with participants’ education (rs = 0.184, 
P = 0.047, τ = 0.157, P = 0.009) and mothers’ education 
(rs = 0.233, P = 0.003, τ = 0.196, P = 0.007).

Multivariate Regression Analyses
Knowledge
Participant education (adjusted odds ratio [AOR] = 0.813, 
95% confidence interval [CI]: 0.662–0.998, P = 0.048) and 
mother’s education (AOR = 1.730, 95% CI: 1.000–2.993, 

Figure 1. Sociodemographic Attributes of Participants

Figure 2. Responses of Participants on Knowledge-Based Questions
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P = 0.050) were significant predictors (Table 1). Conversely, 
religion (P = 0.151) and marital status (P = 0.080) were not 
significant.

Attitude
None of the sociodemographic factors were statistically 
significant (all P > 0.20, Table 2).

Practice
Mother’s education was meaningfully associated 
(AOR = 2.123, 95% CI: 1.224–3.681, P = 0.007), while 
other factors, such as age (P = 0.090) and father’s education 
(P = 0.206), represented no relationship (Table 3).

Summary of Key Findings
Overall, participants demonstrated high levels of 
knowledge and positive attitudes but comparatively lower 
preventive practices, particularly vaccination uptake. 

Discussion
HPV infection and CC remain critical public health 

challenges in LMICs, including Bangladesh, where 
limited vaccine access, insufficient health education, and 
sociocultural factors increase vulnerability.31,32 In this 
study, female medical students exhibited high knowledge 
and overwhelmingly positive attitudes toward HPV and 
CC prevention. Nonetheless, actual preventive practices, 
particularly vaccination uptake, were notably low, 
highlighting a substantial knowledge-practice gap.

Comparable studies reported similar patterns in 
Bangladesh and other LMICs.18 found that 78.2% of 
Bangladeshi medical students had “moderate” knowledge 
of CC prevention, According to a observation, it has been 
noted that only 44.9% with good knowledge among Indian 
medical students.33,34,35 Similar high positive attitudes 
have been reported in India and Nigeria, where 73.6% 
and > 80% of medical students, respectively, endorsed 
HPV vaccination.34-36 Despite high awareness, vaccine 
coverage among medical students often remains below 
15%.18,33,35 Similar findings in Malaysia and Indonesia 
suggest that high knowledge alone does not ensure the 
adoption of preventive measures.36-38 In contrast, countries 

Figure 3. Responses of Participants on Attitude-Based Questions
Note. CC: Cervical cancer; HPV: Human papillomavirus

Figure 4. Responses of Participants on Practice-Based Questions
Note. CC: Cervical cancer; HPV: Human papillomavirus
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Table 1. Multivariate Logistic Regression Analysis for Factors Toward Overall Knowledge of HPV, CC, and HPV Vaccination (N = 180)

Factors
Overall Knowledge Toward HPV, CC, and HPV Vaccination

Unadjusted OR (95% CI) P Valuea Adjusted OR (95% CI) P Valueb

Age (year)

17-19
20-22
23-25
26-28

Ref.

0.946

Ref.
n/a

-0.013 (-0.399-0.372) -

Religion

Muslim
Hindu

Ref.
0.151

Ref.
0.151

0.464 (-0.170-1.099) 1.591 (0.844-3.001

Level of education

1st year
2nd year
3rd year
4th year
5th year

Ref.

0.047

Ref.

0.048
-0.207 (-0.413--0.002) 0.813 (0.662-0.998)

Level of father’s education

High
Low

Ref.
0.913

Ref.
n/a

0.039 (-0.666-0.744) -

Level of mother’s education

High
Low

Ref.
0.049

Ref.
0.050

0.548 (0.000-1.096) 1.730 (1.000-2.993)

Marital status (year)

Married
Unmarried

Ref.
0.080

Ref.
0.080

-0.659 (-1.398-0.079) 0.517 (0.247-1.083)

Note. aBivariate analysis using chi-square odds ratio estimate, any corresponding variables with P < 0.20 were considered suitable for inclusion in the multivariate 
analysis model. bMultivariate logistic regression analysis; 95% CI. HPV: Human papillomavirus; CC: Cervical cancer; OR: Odds ratio; CI: Confidence interval.

Table 2. Multivariate Logistic Regression Analysis for Factors Toward Overall Attitude Toward HPV, CC, and HPV Vaccination (N = 180)

Factors
Overall Attitude Toward HPV, CC, and HPV Vaccination

Unadjusted OR (95% CI) P  Valuea Adjusted OR (95% CI) P Valueb

Age (year)

17-19
20-22
23-25
26-28

Ref.

0.904

Ref.

n/a
0.023 (-0.350-0.396) -

Religion

Muslim
Hindu

Ref.
0.436

Ref.
n/a

-0.257 (-0.903-0.389) -

Level of education

1st year
2nd year
3rd year
4th year
5th year

Ref.

0.415

Ref.

n/a

-0.085 (-0.291-0.120) -

Level of father’s education

High
Low

Ref.
0.688

Ref.
n/a

-0.148 (-0.872-0.576) -

Level of mother’s education

High
Lows

Ref.
0.539

Ref.
n/a

0.170 (-.372-0.711) -

Marital status

Married
Unmarried

Ref.
0.313

Ref.
n/a

-0.387 (-1.138-0.364) -

Note. aBivariate analysis using chi-square odds ratio estimate, any corresponding variables with P < 0.20 were considered suitable for inclusion in the multivariate 
analysis model. bMultivariate logistic regression analysis; 95% CI. HPV: Human papillomavirus; CC: Cervical cancer; OR: Odds ratio; CI: Confidence interval.
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with organized school-based vaccination programs (e.g., 
Australia and the UK) report coverage exceeding 70%, 
indicating the influence of structural and policy-level 
interventions.5

Several factors likely contribute to the low practice 
levels observed in this study. Cost and limited vaccine 
availability restrict access for students, while cultural 
perceptions and stigma surrounding STIs may discourage 
vaccination among unmarried individuals. Vaccine 
safety concerns, reported by a substantial proportion 
of participants, further impede uptake, consistent with 
prior findings from Southeast Asia.38-40 Likewise, the 
lack of national or institutional vaccination campaigns in 
Bangladesh plays a role in low adoption rates, reinforcing 
the idea that knowledge alone is insufficient to drive 
preventive behaviors.39,40

Knowledge gaps persisted despite overall awareness. 
While most participants correctly identified HPV as a 
cause of CC and recognized its sexual transmission, their 
understanding of male susceptibility and appropriate 
vaccination timing was limited. This knowledge-practice 
gap and such misconceptions are in line with the findings of 
previous studies from India and Malaysia, demonstrating 
that cultural norms and gaps in health education affect 
accurate knowledge, even among medical students.38,41 

In Bangladesh, only 11.2% of medical students had 
received the vaccine despite high awareness.34 In India, 
33 found uptake at 6.8%.35 Another study observed only 
7% vaccination among 300 students.38 Similarly low rates 
(~10%) were found in recent Indian cohorts (2025).18 
Reported barriers included high cost, limited availability, 
stigma around STIs, and misconceptions about vaccine 
safety.35,36,38

Correlation analyses revealed moderate positive 
associations between knowledge and attitude, as well 
as between attitude and practice. However, only weak 
associations were found between knowledge and practice. 
These results suggest that favorable attitudes, although 
necessary, may not directly translate into protective 
behaviors, a pattern similarly reported in KAP studies 
across LMICs.41,42

Maternal education emerged as a consistent predictor 
of both knowledge and practice, indicating the role of 
family health literacy and social support in shaping 
preventive behaviors. This finding conforms to the results 
from Indonesia, where maternal education significantly 
influenced HPV-related knowledge, attitudes, and 
vaccination practices.2

The low uptake of HPV vaccination among future 
healthcare providers is concerning, given their anticipated 

Table 3. Multivariate Logistic Regression Analysis for Factors Toward Overall Practice Toward HPV, CC, and HPV Vaccination (N = 180)

Factors
Overall Practice Toward HPV, CC, and HPV Vaccination

Unadjusted OR (95% CI) P Valuea Adjusted OR (95% CI) P Valueb

Age (year)

17-19
Ref.

0.091

Ref.

0.090
20-22

23-25
0.340 (-0.053-0.733) 1.405 (0.949-2.082)

26-28

Religion

Muslim Ref.
0.765

Ref.
n/a

Hindu -0.091 (-0.688-0.506) -

Level of education

1st year
Ref.

0.155

Ref.

0.155

2nd year

3rd year

0.152 (-0.058-0.363) 1.165 (0.943-1.438)4th year

5th year

Level of father’s education

High Ref.
0.205

Ref.
0.206

Low 0.463 (-0.255-1.181) 1.589 (0.775-3.259)

Level of mother’s education

High Ref.
0.007

Ref.
0.007

Low 0.753 (0.202-1.303) 2.123 (1.224-3.681)

Marital status

Married Ref.
0.975

Ref.
n/a

Unmarried -0.012 (-0.763-0.739) -

Note. aBivariate analysis using chi-square odds ratio estimate, any corresponding variables with P < 0.20 were considered suitable for inclusion in the multivariate 
analysis model. bMultivariate logistic regression analysis; 95% CI. HPV: Human papillomavirus; CC: Cervical cancer; OR: Odds ratio; CI: Confidence interval.
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role in promoting vaccination to the broader population. 
Nonetheless, addressing this gap requires multifaceted 
strategies, including subsidized or campus-based 
vaccination programs, targeted communication to 
counter misinformation, and gender-inclusive education 
about HPV risks and vaccine benefits. According to 
evidence, combining education with improved access is 
far more effective than knowledge enhancement alone in 
increasing vaccine adoption.32,43

Overall, the findings of this study highlight that high 
knowledge and positive attitudes are necessary but 
not sufficient for translating awareness into preventive 
practices. This discrepancy corroborates the findings from 
Bangladesh, India, and other LMICs, where awareness 
has not been translated into behavior due to structural 
and cultural barriers.34-38 Structural barriers, cultural 
perceptions, and policy limitations must be addressed to 
improve HPV vaccination uptake, ultimately reducing CC 
burden in Bangladesh and similar LMIC contexts.

Limitations and Strengths
This cross-sectional study could not establish causal 
relationships. Female students from four colleges in 
Khulna were purposively selected, as CC exclusively 
affects women, and these students, as future physicians, 
are expected to play a central role in counseling and 
awareness initiatives. This rationale justified the focus 
on women only, while the authors acknowledge this as a 
study limitation.6,11 Self-reported responses may have been 
affected by social desirability bias, and structural factors, 
such as vaccine availability, cost, and institutional policies, 
were not fully assessed in this study.

Conclusion
The participants had high knowledge and positive attitudes 
regarding HPV infection, CC, and HPV vaccination, but 
preventive practices, particularly vaccination uptake, 
remained comparatively low. Educational and training 
initiatives targeting medical students are essential 
to bridge this knowledge-practice gap and promote 
vaccine acceptance. Moreover, mothers’ influence should 
be leveraged, as it significantly impacts vaccination 
uptake. Eventually, it is recommended that nationwide 
studies assess the broader KAP scenario among medical 
students in Bangladesh and guide effective public health 
interventions.
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