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Abstract

Background: Cervical cancer is a major public health concern in Pakistan, where physicians
play an important role in prevention, screening, counseling, and early detection. This study
assessed physicians’ knowledge, attitudes, and self-reported practices regarding cervical
cancer. Methods: This study employed a cross-sectional design and included 408 physicians
selected through snowball sampling techniques. A well-designed questionnaire with closed-
ended questions was used for data collection. Statistical analysis included descriptive
statistics and inferential statistics such as Chi-square, Mann–Whitney, Kruskal–Wallis,
Dunn’s tests, Bonferroni adjustment and binary logistic regression were performed using
SPSS version 25. Results: Among the 408 physicians, most were young (18–33 years),
with an MBBS qualification and 1–5 years of experience. Knowledge scores were highest
among those aged 26–33 (p < 0.001), those with MBBS and FCPS qualifications (p = 0.004)
and hospital-based healthcare workers (p < 0.001). Attitudes were generally positive, with
41.7% agreeing that cervical cancer is highly prevalent and 33.6% prioritizing early detection.
Overall, 56.9% of physicians were classified as having good practices. Practices were
influenced by education (p < 0.001) and healthcare setting (p < 0.01) in the adjusted analysis.
Barriers identified included limited resources (77.2%), cultural factors (72.3%), and patient
awareness (80.4%). Conclusions: Physicians demonstrated generally favorable cervical
cancer-related knowledge and several preventive practices, but important differences
existed across professional and healthcare-setting characteristics. Targeted continuing
education, standardized preventive protocols, and improved patient awareness are needed
to strengthen consistent cervical cancer prevention and screening practices in Pakistan.
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1. Introduction
Cervical cancer remains an important global public health problem despite being

largely preventable through HPV vaccination, screening, and appropriate treatment of
precancerous lesions [1,2]. The burden of cervical cancer continues to rise, with a disparity
in incidence and mortality between developed and developing nations [1,3]. Cervical
cancer is the most prevalent gynecological malignancy among women worldwide and
remains a major public health concern [4]. More than 95% of cervical cancer-related
deaths are projected to occur in low- and middle-income countries (LMICs) by 2030,
highlighting the disproportionate burden faced by resource-limited nations like Pakistan [5].
According to the International Agency for Research on Cancer (IARC) and the World
Health Organization (WHO), cervical cancer was the fourth most commonly occurring
cancer and the fourth leading cause of cancer death among women globally in 2022, with
approximately 662,000 new cases and 349,000 deaths estimated worldwide [6]. The majority
of these deaths (85%) occur in developing countries, underscoring the urgent need for
improved preventive measures [7]. Specifically, in Pakistan, cervical cancer is a critical
public health crisis, representing the second most common cancer in women, with high
morbidity and mortality due to gaps in prevention, screening, and treatment [8]. In Pakistan,
IARC’s GLOBOCAN 2022 estimates indicate approximately 4762 new cases and 3069 deaths
from cervical cancer, corresponding to an age-standardized incidence rate of approximately
5.4 per 100,000 women and an age-standardized mortality rate of approximately 3.6 per
100,000 women [9]. High-risk HPV (16/18) infects 10–15% of women, yet vaccination is
<5% [10]. Similarly, screening is <5%, with over 70% of cases diagnosed late [11]. These
disparities demand urgent policy reforms, resource allocation, and awareness campaigns
to reduce Pakistan’s cervical cancer burden and meet global targets. The primary causative
factor of cervical cancer is persistent infection with high-risk HPV strains, particularly
types 16 and 18, which are responsible for approximately 70% of cases [12,13]. Other
well-established risk factors include early sexual debut, multiple sexual partners, high
parity, prolonged use of oral contraceptives, smoking, and co-infection with HIV [14,15].
Major symptoms of cervical cancer include abnormal vaginal bleeding, foul-smelling
vaginal discharge, and postcoital bleeding, although many women remain asymptomatic
until the disease reaches an advanced stage [16,17]. Cervical cancer is largely preventable
through two key strategies: HPV vaccination as primary prevention and routine screening
for precancerous lesions as secondary prevention [18,19]. Precancerous cervical lesions
can remain detectable for up to 10 years or more before progressing to invasive cancer,
providing a critical window for intervention [20]. Several challenges hinder the effective
implementation of cervical cancer prevention programs [21]. These challenges include
limited healthcare infrastructure, which delays timely diagnosis and treatment initiation,
along with shortages of essential screening and treatment equipment [22,23]. Additionally,
the lack of awareness leads to missed opportunities for early detection and intervention,
ultimately affecting patient outcomes [24]. Physicians play a crucial role in cervical cancer
prevention by promoting HPV vaccination, encouraging routine screening, and educating
women about risk factors and early symptoms [25]. Studies assessing knowledge, attitudes,
and practices (KAP) among healthcare providers are essential for strengthening cervical
cancer prevention programs [26,27]. The level of knowledge among physicians significantly
influences their ability to detect and prevent cervical cancer, emphasizing the need for
continuous medical education and training [28]. In Pakistan, there is a critical need to assess
the KAP of physicians regarding cervical cancer prevention and management. Despite the
increasing burden of cervical cancer, limited research has explored physicians’ knowledge,
attitudes, and adherence to screening and treatment guidelines [29]. Addressing this gap
is essential for reducing the burden of cervical cancer and improving women’s health
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outcomes. Therefore, this study aims to assess the knowledge, attitudes, and self-reported
practices of physicians regarding cervical cancer in Lahore, Pakistan.

2. Methods
2.1. Study Design, Duration and Setting

A cross-sectional study was conducted among physicians working in Lahore, Pakistan,
between 20 February and 20 August 2024. Data were collected using a structured, self-
administered questionnaire. The study was conducted in two tertiary-care hospitals in
Lahore, Pakistan.

2.2. Study Population

The study population comprised physicians who were involved directly or indirectly
in patient care and could potentially contribute to cervical cancer prevention, screening,
diagnosis, counseling, referral, or management. Eligible participants included physicians
holding MBBS (Bachelor of Medicine and Bachelor of Surgery); FCPS (Fellowship of
the College of Physicians and Surgeons); MD (Doctor of Medicine); MBBS and FCPS;
and MD and FCPS qualifications or equivalent qualifications recognized by the relevant
medical authorities. Physicians working in hospitals, clinics, hospice-care facilities, and
other healthcare settings were eligible. Allied healthcare professionals, including nurses,
pharmacists, and midwives, were excluded because the study specifically focused on
physicians. Participants were informed about the purpose of the study and provided
written informed consent before participation.

2.3. Sampling Technique and Sample Size

Physicians working at the two participating tertiary-care hospitals were initially ap-
proached for participation and were also asked to share the questionnaire with eligible
physician peers working in clinics, hospice-care facilities, and other healthcare settings.
Thus, the two tertiary-care hospitals served as the initial recruitment sites, while healthcare
facility type represented the participants’ reported usual workplace. A snowball sampling
technique was used to recruit eligible physicians. Because a reliable estimate of the total
number of eligible physicians in Lahore was not available, the sample size was estimated
using the standard single-population proportion formula [30,31]:

n =

(
Za
2

)2
P(1 − P)

d2

where Z represents the standard normal deviate corresponding to a 95% confidence level
(1.96), P represents the assumed proportion, and d represents the desired precision (0.05).
Because a reliable prior estimate of the proportion of physicians with the outcome of
interest was not available, a conservative value of P = 0.50 was used. This value was
selected because it produces the largest required sample size under the single-proportion
approach and should not be interpreted as the prevalence of cervical cancer in Pakistan.

n =
(1.96)20.50(1 − 0.50)

(0.05)2

n = 384.16

The resulting minimum sample size was 384 participants. To allow for potential
non-response, 480 physicians were approached, of whom 408 consented to participate and
completed the questionnaire.
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2.4. Questionnaire Development and Pilot Testing

Data were collected using a structured questionnaire developed following a review
of the relevant literature and existing instruments addressing cervical cancer knowledge,
attitudes, and practices among healthcare professionals [7,32,33].

Before the main survey, the questionnaire was pilot-tested among 20 physicians to
assess clarity, comprehensibility, and the appropriateness of the response options. Face
validity was assessed by 10 physicians, while content validity was evaluated by a panel of
10 experts with relevant clinical and academic experience, including specialists in oncology
and gynecology. The questionnaire was subsequently revised based on the feedback
obtained during the pilot and validation process.

2.5. Data Collection Tool

The questionnaire (Supplementary File) consisted of 29 closed-ended questions di-
vided into five sections: demographic characteristics (5 questions), knowledge (9 questions),
attitudes (6 questions), practices (6 questions), and challenges and barriers (3 questions).
Section S1 collected demographic and professional information, including sex, age, educa-
tional qualification, years of healthcare experience, and healthcare facility type. Section S2
assessed knowledge of cervical cancer, including risk factors, symptoms, prevention, screen-
ing, and related clinical information. Section S3 assessed attitudes toward cervical cancer
prevention and screening. Section S4 assessed reported practices, including recommend-
ing screening, discussing cervical health, recommending HPV vaccination, document-
ing screening-related information, and providing patient education. Section S5 assessed
perceived barriers to effective cervical cancer prevention and care, including resource
limitations, cultural factors, and lack of patient awareness.

The questionnaire was administered in English. Because English was the language
used for the original instrument and administration, responses may have been influenced
by participants’ level of English-language comprehension.

2.6. Statistical Analysis

Data were entered into Microsoft Excel and subsequently analyzed using IBM SPSS
Statistics version 25. Data were checked for completeness, consistency, and implausible
values before analysis. Descriptive statistics were used to summarize participant character-
istics and responses to individual questionnaire items. Categorical variables were presented
as frequencies and percentages, while continuous knowledge scores were summarized
using means and standard deviations.

Knowledge items were scored by assigning one point to each correct response and zero
points to incorrect or uncertain responses. Each knowledge item used a single-best-answer
format, in which participants were instructed to select one response that they considered
the most appropriate answer [34]. Thus, the knowledge score ranged from 0 to 9, with
higher scores indicating greater knowledge. Higher scores represented greater knowledge.
The distribution of knowledge scores was assessed using the Shapiro–Wilk test. Because the
knowledge scores did not satisfy the assumption of normality, the Mann–Whitney U test
was used for comparisons involving two groups and the Kruskal–Wallis H test was used
for comparisons involving more than two groups. Where the Kruskal–Wallis test indicated
an overall significant difference, pairwise comparisons were performed using Dunn’s post
hoc test with Bonferroni adjustment. The practice section consisted of six questions. For
each practice item, responses were dichotomized into “good practice” and “poor practice.”
Responses of “Very Frequently” and “Frequently” were classified as good practice, whereas
“Occasionally,” “Rarely,” and “Never” were classified as poor practice. Each participant
consequently received a binary score for each of the six practice items, resulting in a total of
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0–6 good-practice responses (0–100%). A 50% cutoff was prespecified to classify overall
practice [35]. Participants achieving a mean proportion of ≥50% good-practice responses
were classified as having “good practice,” while those with <50% were classified as having
“poor practice.”

Associations between categorical demographic variables and practice categories were
assessed using the chi-square test. Binary logistic regression was subsequently performed
to examine factors independently associated with good practice. Good practice was coded
as the outcome category and poor practice as the reference outcome. Categorical predictors
were entered using clearly specified reference categories. Unadjusted odds ratios (ORs) and
adjusted odds ratios (AORs), together with 95% confidence intervals (CIs) and p-values,
were reported. Statistical significance was assessed using a two-sided p-value of <0.05.

2.7. Ethical Considerations

The ethical approval for this study was obtained from the Ethical Committee of the
Private tertiary-care hospitals (IREC-2024-04H) and the Ethical Committee of the Public
tertiary-care hospital (IRB/2024/1271/SIMS). The study was conducted in accordance with
the principles of the Declaration of Helsinki. Written informed consent was obtained from
all participants before data collection.

3. Results
3.1. Reliability and Validity

The internal consistency of the questionnaire domains was assessed using Cronbach’s
alpha. The knowledge section demonstrated a Cronbach’s alpha of 0.634, which exceeds
0.6, indicating modest internal consistency. This value was interpreted cautiously and
was considered adequate for the exploratory nature of the study [36]. The attitude section
demonstrated a higher reliability with a Cronbach’s alpha value of 0.755, suggesting a good
level of internal consistency. The practice section had the highest reliability with a Cron-
bach’s alpha value of 0.801, reflecting excellent internal consistency. The overall Cronbach’s
alpha of 0.840 indicated that the questionnaire as a whole has strong internal consistency,
meaning the items collectively measure the intended aspects of knowledge, attitude, and
practices related to cervical cancer. Content validity was supported by a Content Validity
Index of 0.904, while the Face Validity Index was 0.916. These findings indicate that the
questionnaire items were considered relevant, understandable, and appropriate by the
participating experts and reviewers.

3.2. Demographic Characteristics

A total of 408 physicians participated in the study (Table 1). Of these, 213 (52.2%) were
female and 195 (47.8%) were male. Most participants were young physicians, with 158
(38.7%) aged 18–25 years and 154 (37.7%) aged 26–33 years. Smaller proportions were aged
34–41 years (10.0%), 42–49 years (8.1%), or 50 years and above (5.4%). Regarding educa-
tional qualification, 237 (58.1%) participants held an MBBS degree, 53 (13.0%) held MBBS
and FCPS qualifications, 26 (6.4%) held an MD, 27 (6.6%) held MD and FCPS qualifications,
and 65 (15.9%) reported other qualifications. More than half of the participants (54.7%)
had 1–5 years of healthcare experience, while 24.3% had 5–10 years, 9.8% had 11–20 years,
and 11.3% had more than 20 years of experience. Most participants worked in hospitals
(71.3%), followed by other healthcare facilities (18.4%), clinics (8.3%), and hospice-care
facilities (2.0%).

https://doi.org/10.3390/healthcare14213613

https://doi.org/10.3390/healthcare14213613


Healthcare 2026, 14, 3613 6 of 20

Table 1. Demographic characteristics of physicians.

Demographic Characteristics Frequency Percentage (%)

What is your gender?
Male 195 47.8

Female 213 52.2

What is your Age?

18–25 158 38.7

26–33 154 37.7

34–41 41 10.0

42–49 33 8.1

50 and above 22 5.4

What is your education?

MBBS 237 58.1

MBBS and FCPS 53 13.0

MD 26 6.4

MD and FCPS 27 6.6

Other 65 15.9

How many years of experience
in healthcare?

1–5 years 223 54.7

5–10 years 99 24.3

11–20 years 40 9.8

More than 20 years 46 11.3

Healthcare Facility Type

Hospital 291 71.3

Clinic 34 8.3

Hospice care facility 8 2.0

Other 75 18.4

MBBS = Bachelor of Medicine and Bachelor of Surgery; FCPS = Fellowship of the College of Physicians
and Surgeons; MD = Doctor of Medicine.

3.3. Knowledge Scores of Physicians

Table 2 presents the mean knowledge scores for various demographic characteris-
tics. The mean knowledge score among male physicians was 7.50 ± 0.95 compared with
7.61 ± 1.05 among female physicians. This difference was not statistically significant
(p = 0.141). Knowledge scores differed significantly across age groups (p < 0.001). Physi-
cians aged 26–33 years had the highest mean knowledge score (7.90 ± 0.89), followed by
those aged 34–41 years (7.48 ± 1.16), 18–25 years (7.35 ± 0.92), 42–49 years (7.33 ± 1.19),
and 50 years and above (7.18 ± 1.18).

Table 2. Mean knowledge scores of physicians.

Demographic Variables Mean ± SD p-Value

What is your gender?
Male 7.50 (0.95)

0.141 a
Female 7.61 (1.05)

What is your age?

18–25 7.35 (0.92)

<0.001 ***b

26–33 7.90 (0.89)

34–41 7.48 (1.16)

42–49 7.33 (1.19)

50 and above 7.18 (1.18)
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Table 2. Cont.

Demographic Variables Mean ± SD p-Value

What is your education?

MBBS 7.62 (0.92)

0.004 **b

MBBS and FCPS 7.88 (0.93)

MD 7.46 (1.27)

MD and FCPS 7.22 (1.25)

Other 7.24 (1.04)

How many years of experience in
the healthcare?

1–5 years 7.58 (0.94)

0.010 *b
5–10 years 7.60 (1.01)

11–20 years 7.85 (1.05)

More than 20 years 7.10 (1.15)

Healthcare facility type

Hospital 7.72 (0.90)

<0.001 ***b
Clinic 7.70 (0.97)

Hospice care facility 7.12 (0.35)

Other 6.90 (1.18)

* p < 0.05; ** p < 0.01; *** p < 0.001. SD = Standard Deviation; a = Mann–Whitney U Test; b = Kruskal–
Wallis test. MBBS = Bachelor of Medicine and Bachelor of Surgery; FCPS = Fellowship of the College
of Physicians and Surgeons; MD = Doctor of Medicine.

Knowledge also differed significantly according to educational qualification (p = 0.004).
Physicians with MBBS and FCPS qualifications had the highest mean score (7.88 ± 0.93),
whereas the lowest mean scores were observed among physicians with MD and FCPS
qualifications (7.22 ± 1.25) and those in the other-qualification category (7.24 ± 1.04). A sig-
nificant difference was also observed across categories of professional experience (p = 0.010).
Physicians with 11–20 years of experience had the highest mean score (7.85 ± 1.05), fol-
lowed by those with 5–10 years (7.60 ± 1.01), 1–5 years (7.58 ± 0.94), and more than 20 years
of experience (7.10 ± 1.15). Knowledge scores differed significantly according to health-
care facility type (p < 0.001). Hospital-based physicians had a mean score of 7.72 ± 0.90,
compared with 7.70 ± 0.97 among clinic-based physicians, 7.12 ± 0.35 among hospice-care
physicians, and 6.90 ± 1.18 among physicians working in other settings.

3.4. Post Hoc Analysis of Knowledge

Post hoc analysis using Dunn’s test with Bonferroni adjustment was performed follow-
ing significant Kruskal–Wallis tests (Table 3). Significant pairwise differences were observed
across several demographic variables. Physicians aged 26–33 years had significantly higher
knowledge scores than those aged 18–25, 42–49, and 50 years and above, whereas the differ-
ence between the 26–33- and 34–41-year groups was not statistically significant. Regarding
educational qualification, physicians with MBBS and FCPS qualifications had significantly
higher knowledge scores than those with MD and FCPS and other qualifications, while
MBBS-qualified physicians also had significantly higher scores than those with MD and
FCPS and other qualifications. For professional experience, physicians with 11–20, 5–10,
and 1–5 years of experience had significantly higher knowledge scores than those with more
than 20 years of experience. No other pairwise differences were statistically significant after
Bonferroni adjustment. Regarding healthcare facility type, hospital- and clinic-based physi-
cians had significantly higher knowledge scores than physicians working in hospice-care
and other settings, whereas the difference between hospital- and clinic-based physicians
was not statistically significant. Gender was not included in the Dunn post hoc analysis
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because it comprised two groups and was assessed separately using the Mann–Whitney
U test.

Table 3. Post hoc test.

Variables Group Comparisons Bonferroni-Adjusted p-Value

Age Groups

26–33 vs. 18–25 <0.001 ***

26–33 vs. 50+ 0.002 **

26–33 vs. 42–49 0.003 **

26–33 vs. 34–41 0.112

18–25 vs. 42–49 0.116

18–25 vs. 50+ 0.154

34–41 vs. 42–49 0.236

34–41 vs. 50+ 0.332

42–49 vs. 50+ 0.672

Education Levels

MBBS and FCPS vs. MD and FCPS 0.005 **

MBBS and FCPS vs. Other 0.007 **

MBBS vs. MD and FCPS 0.012 *

MBBS vs. Other 0.019 *

MBBS and FCPS vs. MD 0.211

MBBS vs. MBBS and FCPS 0.084

Years of Experience

11–20 years vs. >20 years 0.006 **

5–10 years vs. >20 years 0.009 **

1–5 years vs. >20 years 0.011 *

1–5 years vs. 5–10 years 0.861

1–5 years vs. 11–20 years 0.225

5–10 years vs. 11–20 years 0.368

Healthcare Facility Type

Hospital vs. Hospice Care <0.001 ***

Hospital vs. Other <0.001 ***

Clinic vs. Hospice Care 0.004 **

Clinic vs. Other 0.001 **

Hospital vs. Clinic 0.852
* p < 0.05; ** p < 0.01; *** p < 0.001. MBBS = Bachelor of Medicine and Bachelor of Surgery;
FCPS = Fellowship of the College of Physicians and Surgeons; MD = Doctor of Medicine.

3.5. Physicians’ Attitudes Toward Cervical Cancer

The attitude findings are presented in Table 4. The attitude items were designed
to assess physicians’ perceptions and attitudes toward cervical cancer prevention and
management. Some statements represented potentially favorable or unfavorable attitudes
rather than recommended clinical practices; therefore, responses to these items were
interpreted as measures of attitude and were not used as direct indicators of guideline
adherence. Overall, physicians expressed varying levels of agreement with statements
concerning cervical cancer prevalence, risk, prevention, screening, and communication
with patients. For the statement that cervical carcinoma is highly prevalent and a leading
cause of death among malignancies, 170 (41.7%) participants agreed and 62 (15.2%) strongly
agreed. Regarding the possibility of cervical cancer occurring in young women, 142 (34.8%)
agreed and 67 (16.4%) strongly agreed. For the statement concerning transmission, 128
(31.4%) participants agreed and 63 (15.4%) strongly agreed that cervical carcinoma cannot
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be transmitted from one person to another. Because cervical cancer itself is not transmitted
between individuals, whereas persistent HPV infection can be sexually transmitted, this
item should be interpreted carefully and should not be treated as a direct measure of
knowledge of HPV transmission.

Table 4. Physicians’ attitudes toward cervical cancer.

Questions Variables Frequency Percentage (%)

Carcinoma of the cervix is highly
prevalent and is a leading cause of deaths

amongst all malignancies.

Strongly agree 62 15.2

Agree 170 41.7

Neutral 71 17.4

Disagree 45 11.0

Strongly Disagree 60 14.7

Any young woman can acquire
cervical carcinoma?

Strongly Agree 67 16.4

Agree 142 34.8

Neutral 67 16.4

Disagree 80 19.6

Strongly disagree 52 12.7

Carcinoma of the cervix cannot be
transmitted from one person to another?

Strongly Agree 63 15.4

Agree 128 31.4

Neutral 88 21.6

Disagree 88 21.6

Strongly Disagree 41 10.0

I consider early detection of cervical
cancer a priority in patient care.

Strongly Agree 137 33.6

Agree 134 32.8

Neutral 78 19.1

Disagree 29 7.1

Strongly Disagree 30 7.4

I ask routinely to patients for screening
cervical cancer.

Strongly Agree 78 19.1

Agree 142 34.8

Neutral 92 22.5

Disagree 56 13.7

Strongly Disagree 40 9.8

I feel very prepared to talk to patients
about cervical cancer.

Strongly Agree 73 17.9

Agree 110 27.0

Neutral 132 32.4

Disagree 63 15.4

Strongly Disagree 30 7.4

Early detection was considered important by most participants, with 137 (33.6%)
strongly agreeing and 134 (32.8%) agreeing that early detection of cervical cancer is a
priority in patient care. Similarly, 78 (19.1%) strongly agreed and 142 (34.8%) agreed that
they routinely ask patients about cervical cancer screening. Regarding communication, 73
(17.9%) strongly agreed and 110 (27.0%) agreed that they felt prepared to talk to patients
about cervical cancer, whereas 132 (32.4%) remained neutral. This finding suggests that
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although physicians generally recognized the importance of prevention and early detection,
confidence in discussing cervical cancer with patients may require further strengthening.

3.6. Physicians’ Reported Practices

The reported practices of physicians are summarized in Table 5. Overall, 207 (50.7%)
physicians reported that they very frequently advised patients to undergo Pap smear test-
ing, while 118 (28.9%) reported doing so frequently. HPV vaccination was recommended
very frequently by 78 (19.1%) physicians and frequently by 154 (37.7%). Regarding patient
counseling, 109 (26.7%) physicians reported that they very frequently provided information
and counseling about cervical health, while 164 (40.2%) did so frequently. Documentation
and follow-up of cervical screening were reported as very frequent by 47 (11.5%) physicians
and frequent by 117 (28.7%). In relation to providing cervical cancer screening knowledge,
61 (15.0%) physicians reported doing so very frequently and 128 (31.4%) frequently. Al-
though most physicians reported engaging in screening-related practices at least frequently,
a considerable proportion reported only occasional, rare, or no engagement in several
activities. These findings indicate opportunities to strengthen the consistency of cervical
cancer counseling, vaccination recommendations, screening documentation, and follow-up.

Table 5. Physicians’ practices toward cervical cancer.

Questions Variables Frequency Percentage (%)

I advise my patients to screen for
cervical cancer.

Very Frequently 69 16.9

Frequently 156 38.2

Occasionally 120 29.4

Rarely 35 8.6

Never 28 6.9

I provide information and counselling to
patients about cervical health.

Very Frequently 109 26.7

Frequently 164 40.2

Occasionally 61 15.0

Rarely 36 8.8

Never 38 9.3

Ensuring proper documentation and
follow up for cervical screenings.

Very Frequently 47 11.5

Frequently 117 28.7

Occasionally 124 30.4

Rarely 71 17.4

Never 49 12.0

Comfortable to provide cervical cancer
screening knowledge.

Very Frequently 61 15.0

Frequently 128 31.4

Occasionally 107 26.2

Rarely 70 17.2

Never 42 10.3
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Table 5. Cont.

Questions Variables Frequency Percentage (%)

Would recommend HPV vaccination
to females.

Very Frequently 78 19.1

Frequently 154 37.7

Occasionally 101 24.8

Rarely 46 11.3

Never 29 7.1

I advise my patients to undergo a Pap
smear test for the detection of

cervical cancer.

Very Frequently 207 50.7

Frequently 118 28.9

Occasionally 34 8.4

Rarely 27 6.7

Never 22 5.3

3.7. Level of Reported Practices According to Demographic Characteristics

Table 6 presents the distribution of good- and poor-practice categories according to
participant characteristics. Overall, 232 physicians were classified as having good practices
and 176 as having poor practices, based on the prespecified response-level classification.
Among male physicians, 122 of 195 (62.6%) were classified as having good practices,
compared with 110 of 213 (51.6%) female physicians, and the difference was statistically
significant (p = 0.026). Practice levels also differed significantly across age groups (p < 0.001).
The highest proportion of good practices was observed among physicians aged 26–33 years
(65.6%), followed by those aged 18–25 years (60.8%) and 34–41 years (58.5%). Educational
qualification was significantly associated with practice category (p < 0.001). The highest
proportion of good practices was observed among physicians with MBBS qualifications
(71.3%), followed by those with MBBS and FCPS qualifications (54.7%). Professional
experience was also significantly associated with practice category (p < 0.001). The highest
proportion of good practices was observed among physicians with 1–5 years of experience
(65.0%), followed by those with 5–10 years of experience (61.6%). Healthcare facility type
was significantly associated with practice category (p < 0.001). The highest proportion of
good practices was observed among clinic-based physicians, with 23 of 34 (67.6%) classified
as having good practices, followed by hospital-based physicians, with 186 of 291 (63.9%),
and hospice-care physicians, with 5 of 8 (62.5%).

Table 6. Practices of physicians regarding cervical cancer.

Demographic
Characteristics Variables Good Practice Poor Practice p-Value

What is your gender?
Male (n = 195) 122 (62.6%) 73 (37.4%)

0.026 *
Female (n = 213) 110 (51.6%) 103 (48.4%)

What is your age?

18–25 years (n = 158) 96 (60.8%) 62 (39.2%)

<0.001 ***

26–33 years (n = 154) 101 (65.6%) 53 (34.4%)

34–41 years (n = 41) 24 (58.5%) 17 (41.5%)

42–49 years (n = 33) 6 (18.2%) 27 (81.8%)

50 years and above (n = 22) 5 (22.7%) 17 (77.3%)
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Table 6. Cont.

Demographic
Characteristics Variables Good Practice Poor Practice p-Value

What is your education?

MBBS (n = 237) 169 (71.3%) 68 (28.7%)

<0.001 ***

MBBS and FCPS (n = 53) 29 (54.7%) 24 (45.3%)

MD (n = 26) 8 (30.8%) 18 (69.2%)

MD and FCPS (n = 27) 6 (22.2%) 21 (77.8%)

Other (n = 65) 20 (30.8%) 45 (69.2%)

How many years of
experience in

the healthcare?

1–5 years (n = 223) 145 (65.0%) 78 (35.0%)

<0.001 ***
5–10 years (n = 99) 61 (61.6%) 38 (38.4%)

11–20 years (n = 40) 16 (40.0%) 24 (60.0%)

More than 20 years (n = 46) 10 (21.7%) 36 (78.3%)

Healthcare facility type

Hospital (n = 291) 186 (63.9%) 105 (36.1%)

<0.001 ***
Clinic (n = 34) 23 (67.6%) 11 (32.4%)

Hospice care facility (n = 8) 5 (62.5%) 3 (37.5%)

Other (n = 75) 18 (24.0%) 57 (76.0%)

* p < 0.05; *** p < 0.001. MBBS = Bachelor of Medicine and Bachelor of Surgery; FCPS = Fellowship of
the College of Physicians and Surgeons; MD = Doctor of Medicine.

3.8. Regression Analysis of Good Practices Related to Cervical Cancer

Binary logistic regression was performed with good practice (coded as 1) as the mod-
eled event. Table 7 presents the regression analysis, highlighting significant demographic
factors influencing practices related to cervical cancer. Males were less likely to have
good practices compared to females, although this difference became non-significant after
adjusting for other factors (ORa = 0.974, p = 0.911). Physicians aged 18–25 showed a lower
likelihood of good practices compared to those aged 50 and above, and this difference
remained non-significant after adjustment (ORa = 1.432, p = 0.642). Physicians with an
MBBS degree were significantly less likely to report good practices than those with other
qualifications, even after adjusting for other factors (ORa = 0.240, p < 0.001). Similarly,
physicians with 1–5 years of experience were less likely to engage in good practices, and
this difference was non-significant after adjustment (ORa = 0.770, p = 0.696). Finally, health-
care facility type had a notable impact on practices. Physicians working in hospitals were
significantly less likely to engage in good practices (ORa = 0.376, p = 0.012). In contrast,
physicians working in clinics and hospice care facilities were less likely to report good
practices, with significant p-values for clinics (ORa = 0.199, p = 0.003) and non-significant
p-values for hospice care facilities (ORa = 0.228, p = 0.088).

Table 7. Regression analysis of good practices related to cervical cancer.

Demographic
Characteristics Variables OR

95% CI
p-Value ORa

95% CI
p-Value

Lower Upper Lower Upper

Gender
Male 0.693 0.430 0.949 0.026 * 0.974 0.620 1.531 0.911

Female Reference

Age

18–25 0.190 0.067 0.541 0.002 ** 1.432 0.315 6.514 0.642

26–33 0.154 0.054 0.442 <0.001 *** 1.093 0.245 4.875 0.907

34–41 0.208 0.064 0.675 0.009 ** 0.482 0.120 1.941 0.304

42–49 1.324 0.349 5.019 0.680 2.170 0.491 9.589 0.307
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Table 7. Cont.

Demographic
Characteristics Variables OR

95% CI
p-Value ORa

95% CI
p-Value

Lower Upper Lower Upper

Age 50 and above Reference

Education

MBBS 0.179 0.098 0.325 <0.001 *** 0.240 0.116 0.496 <0.001 ***

MBBS and
FCPS 0.368 0.173 0.783 0.009 ** 0.599 0.239 1.502 0.275

MD 1.000 0.373 2.679 1.000 1.395 0.455 4.279 0.560

MD and
FCPS 1.556 0.545 4.441 0.409 1.171 0.339 4.041 0.803

Other Reference

Years of
experience

1–5 years 0.149 0.070 0.317 <0.001 *** 0.770 0.206 2.870 0.696

5–10 years 0.173 0.077 0.389 <0.001 *** 0.726 0.197 2.673 0.630

11–20 years 0.417 0.162 1.071 0.069 0.766 0.233 2.527 0.662

More than 20
years Reference

Healthcare
facility type

Hospital 0.178 0.100 0.319 <0.001 *** 0.376 0.175 0.808 0.012

Clinic 0.151 0.062 0.369 <0.001 *** 0.199 0.068 0.580 0.003 **

Hospice care
facility 0.189 0.041‘ 0.872 0.033 * 0.228 0.042 1.243 0.088

Other Reference

* p < 0.05; ** p < 0.01; *** p < 0.001. OR = Odds Ratio; ORa = Adjusted Odds Ratio; CI = Confidence
Interval; MBBS = Bachelor of Medicine and Bachelor of Surgery; FCPS = Fellowship of the College of
Physicians and Surgeons; MD = Doctor of Medicine.

3.9. Barriers to Cervical Cancer-Related Practices

Several barriers to cervical cancer prevention and care were reported by participat-
ing physicians. Limited resources within healthcare facilities were identified by 77.2%
of respondents as an important barrier. Cultural factors were reported as influencing
communication about cervical health by 72.3% of physicians, while 80.4% identified lack
of patient awareness as a barrier to effective cervical cancer education and prevention
(Figure 1). These findings indicate that barriers to cervical cancer prevention extend beyond
individual physician knowledge and include organizational, cultural, and patient-level
factors. Addressing these barriers will therefore require interventions at multiple levels of
the healthcare system.
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Figure 1. Barriers to cervical health practices.
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4. Discussion
Cervical cancer continues to be a major public health concern worldwide, especially in

low- and middle-income countries such as Pakistan. The current study was conducted to
assess the cervical cancer-related KAP among physicians, recognizing their pivotal role in
the early detection and treatment of cases. By examining physicians’ perspectives, this study
aimed to contribute valuable insights into the current state of cervical health knowledge
and healthcare delivery in Lahore, Pakistan. The current study’s analysis of knowledge
scores shows notable disparities based on demographic factors. Regarding gender, males
had a mean score of 7.50 (SD = 0.95), while females had a slightly higher mean score of 7.61
(SD = 1.05), though this difference was not statistically significant (p = 0.141). While the
gender-based difference in knowledge scores was not statistically significant, females scored
marginally higher than males. This suggests that both genders have comparable knowledge
levels, which could inform gender-neutral training interventions. In comparison, a study
by Oche et al. reported a higher mean knowledge score [37]. While another study by
Jiang-Li Di et al. also found a higher mean knowledge score [38]. Age emerged as a
significant factor influencing knowledge levels, with younger physicians aged 26–33 years
demonstrating the highest scores. The difference in knowledge across age groups was
statistically significant (p < 0.001). This trend may be attributed to the incorporation of
updated cervical cancer education in recent medical curricula, highlighting the importance
of continuous professional development to ensure that knowledge remains relevant for
physicians of all ages. Supporting these findings, a study by Jiang-Li Di et al. reported
that younger workers (<45 years) exhibited significantly higher levels of understanding of
positive results compared to their older counterparts (p < 0.05), further emphasizing the
impact of age on knowledge acquisition and retention [38]. In the current study, higher
education levels, particularly among those with MBBS and FCPS qualifications, correlated
with better knowledge (p = 0.004). This trend highlights the importance of advanced
medical training in enhancing awareness and comprehension of cervical health. Consistent
with these findings, a study by Jiang-Li Di et al. reported that workers with higher education
levels demonstrated significantly higher knowledge rates and scores [38]. However, direct
comparison of absolute knowledge scores across studies should be made cautiously because
the studies may differ in questionnaire content, number of knowledge items, scoring
procedures, participant characteristics, and the specific aspects of cervical cancer knowledge
assessed. Therefore, the higher or lower scores reported in previous studies should be
considered contextual rather than directly comparable with the 0–9 knowledge score used
in the present study.

Regarding participants’ attitudes, 170 (41.7%) participants in this study agreed that
cervical cancer is widely prevalent and constitutes a significant cause of mortality among
all cancers. This contrasts with findings from a study conducted in Saudi Arabia where
only 52 (13.2%) participants agreed that cervical cancer is widely prevalent and a significant
cause of mortality [7]. This finding represents physicians’ perceptions regarding the burden
of cervical cancer and should be interpreted as an attitude-domain response rather than as
a direct measure of factual knowledge. Differences from findings reported in studies from
other countries may reflect variation in the wording of attitude items, study populations,
cultural context, and respondents’ perceptions of cervical cancer. Consistent with findings
of the current study, another study conducted by Abebaw et al. found that 151 (37.3%)
participants agreed that cervical cancer is widely prevalent and a significant cause of
mortality [28]. In the current study, 142 (34.8%) participants expressed a positive attitude
towards routine cervical cancer screening. On the other hand, 40 (9.8%) participants held
a negative view, indicating reluctance or disagreement with the screening practice. In
contrast, findings from another study revealed a notable disparity in attitudes toward
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cervical cancer screening. Specifically, approximately one-third of participants (30.7%)
viewed screening favorably. On the other hand, a significant majority (69.3%) expressed
negative attitudes, reflecting reluctance towards undergoing screening [28]. Interestingly,
findings from another study focusing on health workers demonstrated a positive attitude
towards cervical cancer screening, with 85.47% of health workers expressing favorable
views [39]. Another study observed a positive attitude towards screening in an even
higher proportion of workers, with 260 (93.9%) expressing favorable views. These findings
were consistent with the findings of another study conducted in Ethiopia which reported
that 97% of professionals showed positive attitudes toward cervical cancer screening [33].
The responses concerning routine cervical cancer screening reflected physicians’ attitudes
toward screening rather than their factual knowledge of screening recommendations.

With regard to participants’ practices the current study examined the practices of
physicians regarding the recommendation of Pap smear tests for cervical cancer screen-
ing. It was found that 207 (50.7%) very frequently and 118 (28.9%) frequently advised
their patients to undergo Pap smear testing for detection of cervical cancer. However,
22 practitioners (5.3%) never recommend Pap smear tests, highlighting a gap that needs
to be addressed to ensure more consistent screening practices. In comparison, another
study by Swapnajaswanth et al. 2014 [40] showed a more balanced split among healthcare
providers regarding Pap smear test recommendations. In this study, 30 (52.6%) practition-
ers recommended the test, while 27 (47.4%) did not, resulting in nearly equal proportions
of practitioners advising for and against the screening [40]. The notable differences be-
tween the two studies can be attributed to several factors, including variations in training,
awareness, and attitudes towards cervical cancer screening guidelines among healthcare
providers. In our study, the high percentage of practitioners recommending Pap smear
tests suggests a strong consensus on the importance of early detection and prevention of
cervical cancer. These differences underscore the importance of standardized guidelines
and continuous professional education to ensure consistent and evidence-based practices
in cervical cancer screening. By addressing these discrepancies and providing clear rec-
ommendations, the effectiveness of screening programs can be improved, enhancing the
overall quality of patient care. Additionally, the current study examined the recommen-
dation practices of physicians regarding the HPV vaccination. The findings revealed that
154 participants (37.7%) frequently recommended the HPV vaccine. good practices were
influenced by education (p < 0.001), and healthcare setting (p < 0.01) in the adjusted analy-
sis. In comparison, another study conducted in India by Chawla et al. found that 47% of
respondents recommended that young women get vaccinated against HPV [41]. Although
this percentage is higher than that obtained in our study, it still indicates that more than
half of the practitioners in that study did not frequently recommend the vaccine. This
highlights a gap in healthcare practices concerning HPV vaccination. Consistent with the
findings of our study, another study reported that only 33.4% of physicians recommended
the HPV vaccine to their patients [20]. This similarity underscores a common trend among
physicians where a significant portion are not actively recommending the HPV vaccine
despite its known benefits in preventing HPV-related cancers.

Overall, the present findings suggest that improving cervical cancer prevention among
physicians may require more than increasing factual knowledge. The combination of lower
knowledge among older and highly experienced physicians, poor practice in particular
workplace categories, and less consistent reporting of counseling, documentation, follow-
up, and vaccination recommendation indicates that educational interventions may need to
be accompanied by organizational support. Continuing professional education, standard-
ized preventive-care protocols, screening reminders, documentation systems, clear referral
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pathways, and improved access to vaccination and screening services may help address
barriers identified in this study.

4.1. Limitations

This study has several limitations that should be considered when interpreting the
findings. First, the cross-sectional design limits the ability to establish temporal or causal
relationships between physicians’ demographic and professional characteristics and their
knowledge, attitudes, or practices regarding cervical cancer. The observed associations
should therefore be interpreted as descriptive rather than causal. Second, participants
were recruited using snowball sampling from only two tertiary-care healthcare facilities in
Lahore. This non-probability sampling approach may have introduced selection bias, as
physicians who participated may differ systematically from those who were not reached
or chose not to participate. Consequently, the findings may not be fully generalizable
to physicians working in primary or secondary healthcare facilities, rural areas, or other
regions of Pakistan. Third, the distribution of participants across some demographic and
professional categories was uneven. In particular, relatively small numbers of physicians
were represented in some age, qualification, and healthcare-facility subgroups, including
those working in hospice-care facilities. These small subgroup sizes may have reduced the
precision of statistical estimates and should be considered when interpreting subgroup
comparisons and regression results. Fourth, the study relied on a self-administered ques-
tionnaire and self-reported practices. Although the questionnaire demonstrated modest
internal consistency for the knowledge domain and higher internal consistency for the
attitude and practice domains, together with evidence of content and face validity, the
findings should be interpreted with consideration of the measurement characteristics of
the individual domains. Self-reported responses may be affected by recall and social-
desirability bias. The reported practices therefore may not necessarily reflect physicians’
actual clinical behavior. Fifth, clinical practices were not directly observed or verified
through medical records. Specifically, the study did not independently verify physicians’
screening recommendations, HPV vaccination counseling, documentation of screening,
referral practices, or follow-up activities. Accordingly, the practice findings should be
interpreted as measures of reported behavior rather than objectively measured clinical
performance. Sixth, the study focused on physicians’ KAP and perceived barriers and did
not evaluate patient-level outcomes. Patient screening uptake, screening accuracy, HPV
testing infrastructure, completion of referrals, treatment initiation, and cervical cancer-
related clinical outcomes were not assessed. Therefore, the extent to which the reported
physician practices translate into improved cervical cancer prevention or patient outcomes
cannot be determined from this study. Finally, the study did not capture the professional
roles or clinical responsibilities of younger physicians in sufficient detail. Because the sam-
ple contained a relatively large proportion of younger participants, differences in clinical
exposure or responsibility may have contributed to observed age- and experience-related
patterns. These factors should therefore be considered when interpreting the associations
between age, professional experience, and cervical cancer-related KAP.

4.2. Policy and Future Implications

The findings of this study support the need for structured and continuous profes-
sional education in cervical cancer prevention and screening. Educational interventions
should emphasize current evidence-based recommendations regarding HPV vaccination,
screening, referral, follow-up, and patient counseling. Particular attention may be given to
professional groups and healthcare settings in which lower knowledge or less consistent
preventive practices are observed. Healthcare institutions should also strengthen organiza-
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tional support for cervical cancer prevention. Standardized clinical protocols, screening
reminders, documentation systems, clear referral pathways, and access to appropriate
diagnostic services may improve continuity of care. Increasing the availability and afford-
ability of HPV vaccination and cervical cancer screening is also important, particularly in
resource-limited settings.

The barriers reported by physicians indicate that patient education should be cultur-
ally appropriate and accessible. Public awareness initiatives addressing misconceptions,
stigma, and limited understanding of HPV and cervical cancer may improve demand
for preventive services. Future studies should include larger and more diverse physician
populations and use probability-based sampling where feasible. Multicenter studies in-
volving primary, secondary, and tertiary healthcare facilities would provide a broader
assessment of physician KAP across Pakistan. Longitudinal or intervention-based studies
could evaluate whether continuing professional education, standardized guidelines, and
institutional quality-improvement strategies lead to measurable improvements in cervi-
cal cancer prevention practices. Where feasible, future research should also incorporate
objective measures such as medical-record audits or observed practice rather than relying
exclusively on self-reported behavior.

5. Conclusions
This study demonstrated significant variation in physicians’ cervical cancer-related

knowledge, attitudes and self-reported practices according to age, educational qualification,
professional experience, and healthcare facility type, while knowledge did not differ signif-
icantly by sex. Knowledge scores were highest among physicians aged 26–33 years and
those with MBBS and FCPS qualifications, whereas physicians with more than 20 years of
experience and those working in other healthcare settings had comparatively lower scores.
Regarding attitudes, physicians generally recognized the importance of cervical cancer pre-
vention and early detection; however, confidence in discussing cervical cancer with patients
may require further strengthening. Although 56.9% of physicians were classified as having
good overall practices, significant differences in practice were observed across sex, age,
education, professional experience, and healthcare facility type. In multivariable analysis,
educational qualification and healthcare facility type remained independently associated
with good practice, whereas the associations with sex, age, and professional experience were
no longer statistically significant after adjustment. In addition, limited healthcare resources,
cultural factors, and inadequate patient awareness were frequently reported barriers. These
findings suggest that improving cervical cancer prevention requires interventions beyond
individual physician knowledge, including targeted continuing professional education,
standardized screening and vaccination guidance, stronger documentation and referral
systems, adequate institutional resources, and culturally appropriate patient education.
Future multicenter studies using objective measures of clinical practice are warranted to
determine whether such interventions improve the consistency and quality of cervical
cancer prevention and screening.
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