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Abstract
Background: Cervical cancer is considered the third leading cause of death among women worldwide, and human 
papillomavirus was identified as a major causative agent for developing cervical cancer.
Objectives: This study aimed to assess the knowledge and attitudes towards cervical cancer prevention among women 
in Khartoum state, Sudan.
Design: A community-based cross-sectional study implemented in Khartoum state, Sudan, from 1 August 2020 to 1 
September 2020.
Methods: We conducted a descriptive cross-sectional community-based study using an electronic questionnaire for 
data collection. Descriptive statistics, frequency, mean, and percentage were computed.
Results: The study included 716 female participants with a mean age of 27.6 + 8.7 years. 580 (81.0%) and 229 
(32.0%) had heard about cervical cancer and Pap test, respectively. cervical cancer was assumed related to alcohol 
consumption 109 (15.2%), giving birth to many children 51 (7.1%), ageing 118 (16.5%), and having many sexual 
partners 335 (46.8%). In addition, 300 (41.9%) attributed cervical cancer to having human papillomavirus infection, 
256 (35.6%) to the prolonged use of contraceptives, and 162 (22.6%) to smoking. Knowledge about the best time 
to be vaccinated against human papillomavirus, 110 (15.4%) stated it is better after marriage. Regression models to 
predict the effectors on participants’ knowledge and attitudes showed a low standard deviation of the estimates 
with higher values of the adjusted R2 [R: 0.041, 0.017, and 0.006; std: 1.527, 0.417, and 0.426]. This indicates the 
combined influence of occupation, educational level, family income, and marital status on the participant’s knowledge 
and attitude levels.
Conclusion: This study revealed that the participant’s knowledge and attitudes levels are mainly driven by their 
occupation, educational level, family income, and marital status altogether. This underscores the need for a countrywide 
community engagement campaign through health education and raising awareness sessions, and massive social media 
to sensitize the community and healthcare providers about the risk of cervical cancer and the available prevention and 
control measures.
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Introduction

Cervical cancer (CC) is one of the most common cancers 
affecting the female genital tract worldwide, with about 
80% of the cases reported from developing countries.1–3 In 
Sudan, CC has been reported as the second most common 
female cancer between 1954 and 1961.4 In addition, previ-
ous studies have demonstrated that CC represents over 8% 
of all types of cancer among females during 2000–2006.5 
More than 8000 cases are reported annually in Sudan, usu-
ally presented at the late stages of the disease.6,7 In 2020, 
according to the International Agency for Research on 
Cancer (Globocan) data, there were 1227 new cases of CC 
cases that represent 7.4% of the number of all new cancer 
cases among females. And ranks the fifth type of cancer in 
incident rate with 828 (4.9%) deaths.8 However, Sudan 
National cancer registry is inactive, and the only data 
source available is Khartoum Cancer Registry.8 Therefore, 
records of cancer cases that existed are mainly obtained 
from hospitals and fragmented research reports,9–12 mak-
ing planning and implementing preventive and healthcare 
services towards CC challenging to achieve.

Furthermore, in Sudan, to the best of our knowledge, a 
few hospitals initiated a Papanicolaou smear (Pap smear) 
and/or visual inspection with acetic acid (VIA) testing for 
CC diagnosis.13 Nevertheless, Pap smear or VIA test is 
mainly requested by gynaecologists when cervical malig-
nancies are suspected. However, most of them failed due to 
the scarcity of well-trained cytologists and cytopatholo-
gists.14,15 Also, religious beliefs and behavioural aspects of 
conducting the diagnosis make it difficult to rely on it in 
cases of screening of ordinary checkups.16 CC screening is 
not currently available through the public health system in 
Sudan. Women can be screened at some hospitals but must 
pay out of pocket for the screening. One study found as few 
as one in 10 women have been screened for CC,17 and a 
second study found slightly higher rates but still low screen-
ing rates, 36.8%.16

CC can be induced by different etiological factors. The 
human papillomavirus (HPV) is one of the most important 
aetiological agents that lead to CC development.11,16,18 
Over 99% of all CC cases are associated with HPV infec-
tion.19 Fortunately, regular screening can prevent CC by 
detecting preinvasive diseases or cervical intraepithelial 
lesions (CIN).19–21 Such screening programmes have suc-
cessfully led to the detection of precancer CIN and cancer 
in an early stage using the Pap smear or VIA test.6,20,22 
Adopting Pap smear as a screening tool for the early detec-
tion of CC in population-based screening programmes has 
successfully reduced the incidence of late CC by 85% in 
several developed countries over the past decades.10,23

CC can be prevented by either preventing infection 
with HPV or detecting and treating CIN before progres-
sion into invasive cancer.24,25 While CC is a highly pre-
ventable disease in western countries, it is one of the 
leading causes of death among African women due to the 
absence of a population-based screening, early detection, 
and poor case management of the disease.26 Multiple fac-
tors contribute to the suboptimal CC screening in low-
income countries, such as the fragile health systems, 
inadequate national screening systems, and lack of aware-
ness among the population at risk, healthcare providers 
and policymakers, as well as limited access to healthcare 
services and lack of public awareness.16,24,27 A study con-
ducted in Sudan has demonstrated that lack of awareness, 
poverty, and limited health insurance resulted in deficient 
access to healthcare services leading to late diagnosis of 
CC.21 Another study in the Congo reported that low levels 
of knowledge, lack of good health practices, and poor atti-
tudes towards CC were associated with high prevalence 
and mortality rates.24 Previous research has shown that 
raising awareness about CC risk factors, and symptoms 
were associated with a significant increase in the numbers 
of patients diagnosed in earlier stages I and II.28

There is severely limited data on women’s awareness of 
CC in Sudan. Therefore, this study was designed to assess 
Sudanese women’s knowledge and attitudes regarding CC 
and their beliefs about the disease risk factors and preven-
tive measures. Furthermore, investigates the link between 
socioeconomic status, education level, and other factors to 
women’s knowledge and attitudes towards CC and 
explores the obstacles of early screening and other preven-
tive measures, including the HPV vaccine.

Methods

Study design and site

This is a community-based cross-sectional study implemented 
in Khartoum state, Sudan, from 1 August 2020 to 1 September 
2020, to assess women’s knowledge and attitudes towards CC 
prevention. Khartoum state is the capital of Sudan, with a wide 
ethnical diversity that represents the country.29

The study questionnaire design, validation, and 
methods of distribution

We have adopted a well-established questionnaire28 to 
be delivered via an electronic survey (Google Form) 
and printed format. For validation of the questionnaire, 
the questionnaire was circulated among five experts; 
each of them independently rated each question on the 
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questionnaire as satisfactory or unsatisfactory on a vali-
dation form. Questions that had been validated as unsat-
isfactory were improved and reassessed until all 
questions were rated as satisfactory, and we optimized 
them so they could be answered within less than 15 min.

English and Arabic versions of the questionnaire were 
developed. Both were pre-tested among a small group of 
women to validate and modify the questionnaire to ensure 
that the interviewees and data collectors understood the 
questions without losing their power to capture accurate 
information. Then, the final approved questionnaire was 
shared with different Sudanese groups, with the females 
majority in the community and on social media. The ques-
tionnaire included 28 questions covering demographic and 
socioeconomic characteristics, knowledge of CC, its risk 
factors, the screening methods, including Pap smear, pre-
ventive measures towards HPV, and the vaccination pro-
grammes. The demographic data include age, education 
level, occupation, family monthly income, and marital sta-
tus. Regarding reproductive-health data, we asked about the 
number of children, presence or absence of a family history 
of CC, history of sexually transmitted diseases, methods 
used for family planning, number of sexual partners, smok-
ing, and alcohol consumption. Furthermore, questions 
regarding the knowledge about CC included hearing about 
CC and the associated risk factors. The questionnaire con-
sisted of 16 closed-ended questions (Yes, No, and I do not 
know) and 12 questions with multiple-choice and options 
for individual open-answers. A form of the questionnaire is 
available as a Supplemental File 1. Considering the social 
preference for social media in Sudan, the online form 

questionnaire study was shared through Facebook® and 
WhatsApp®. To avoid personal identification, we followed 
institutional guidelines and regulations, including data 
anonymization and individual data coding. The online form 
of the questionnaire is available at (https://docs.google.com/
forms/d/e/1FAIpQLSfb-bt7vOYKWDW912Ybh4T9qIj7e-
mA2UevJjZcuPoadSfJU0w/viewform). A pre-question-
naire statement was included as an informed consent prior 
to participation in the survey.

Sample size determination and study 
population

Sample size determination was restricted by the survey 
duration of 30 days between 1 August and 1 September 
2020. The identification of the target population for the 
survey was based on the population at risk featured as 
females over 17 years old, regardless of any other differen-
tiating features. Participating in the survey was limited to 
residents of Khartoum state only to reduce the selection 
bias due to the limited access to the Internet in the other 
states and lack of funding for the data collector to travel 
there in person. Inadequately filled questionnaires were 
excluded from the analysis. A flow chart describing the 
study flow is illustrated in Figure 1.

Statistical analysis

The study data were amalgamated to be exploitable in an 
Excel sheet using Microsoft Office software 2016. A veri-
fication step based on the respondent age groups was 

Figure 1. Flow chart showing the detail of the flow of the study.

https://docs.google.com/forms/d/e/1FAIpQLSfb-bt7vOYKWDW912Ybh4T9qIj7emA2UevJjZcuPoadSfJU0w/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfb-bt7vOYKWDW912Ybh4T9qIj7emA2UevJjZcuPoadSfJU0w/viewform
https://docs.google.com/forms/d/e/1FAIpQLSfb-bt7vOYKWDW912Ybh4T9qIj7emA2UevJjZcuPoadSfJU0w/viewform
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included to ensure the sample’s representativeness com-
pared to the source population. The mean, standard devia-
tions, and frequency of each variable among the respondent 
were calculated. The Chi-square test was used to analyse 
data and test the significance level. The t-test was used to 
analyse continuous variables; a p-value < 0.05 was consid-
ered statistically significant. Also, multiple linear regres-
sion models were tested to predict the effectors on 
participants’ knowledge and attitude. All statistical analy-
ses were performed using the Statistical Package for Social 
Sciences (SPSS version 20).

Results

The demographic and socioeconomic 
characteristics of participants

In total, 716 females from Khartoum state participated in 
this study. Their age ranged from 18 to 74 years old, with 
an average of 27.6 years (Std 8.7 years). Among the par-
ticipants, 35.1% were students, while 22.1% were unem-
ployed. The remaining occupations were 10.6% medical 
doctors, 6.0% laboratory technologists, 5.7% teachers, and 
5.4% managers. The remaining 15.1% consisted of other 
disciplines that were insignificantly frequent.

Regarding the family history of CC, 31 (4.3%) reported 
a family history of CC, 523 (75.0%) confirmed no family 
history, and 148 (20.7%) did not know about their family 
history (Table 1).

Five hundred forty-eight (76.5%) did not know whether 
they were previously infected or not. While those who 
confirmed no previous or current infection were 163 
(22.8%), and only 5 (0.7%) participants indicated current 
or previous infection with sexually transmitted diseases 
(STDs).

Respondents who reported avoiding contraceptives 
were 440 (61.5%), while 149 (20.8%) stated they were 
using contraceptives for family planning. Alarmingly, 127 
(17.7%) did not know what contraceptives were or their 
use. 658 (91.9%) were non-smokers, with current and for-
mer smokers 37 (5.2%) and 21 (2.9%), respectively. Only 
21 (2.9%) reported drinking alcohol occasionally, while 
695 (97.1%) did not drink alcohol.

The number of lifetime sexual partners mainly was 
within one or two partners; 184 (25.7%), while those with 
more than two partners were only 11 (1.5%). 521 (72.8%) 
participants had no sexual partners (Table 1). The distribu-
tion of demographic characteristics, behavioural and his-
tory background of the study population related to HPV 
and cervical cancer is shown in Supplemental Table S1.

Knowledge on CC and HPV among the 
participants

There were 580 (81.0%) participants who have heard 
about CC, and the remaining 136 (19.0%) reported no 

knowledge about it. However, 229 (32.0%) have heard 
about the Pap test. The knowledge about the early detec-
tion of CC by screening was known among 421 (58.8%). 

Table 1. Demographic characteristics, behavioural, and 
historical background of the study population.

Demographic characteristics No. (%)

Occupation
 Dentist 14 (2.0)
 Engineer 23 (3.2)
 Lab technologist 43 (6.0)
 Manager 39 (5.4)
 Medical doctor 76 (10.6)
 Nurse 7 (1.0)
 Pharmacist 25 (3.5)
 Student 251 (35.1)
 Teacher 41 (5.7)
 Unemployed 158 (22.1)
 Others 39 (5.4)
Education level
 Higher education 165 (23.0)
 Primary 6 (0.8)
 Secondary 39 (5.4)
 University 506 (70.7)
Family income
 High > 15,000 299 (41.8)
 Low 0–7000 61 (8.5)
 Middle 7001–15,000 356 (49.7)
Marital status
 Divorced 23 (3.2)
 Married 245 (34.2)
 Single 448 (62.6)
Family history of cervical cancer
 Do not know 148 (20.7)
 No 537 (75.0)
 Yes 31 (4.3)
History of sexually transmitted diseases
 Do not know 548 (76.5)
 No 163 (22.8)
 Yes 5 (0.7)
Contraceptive use
 Do not know 127 (17.7)
 No 440 (61.5)
 Yes 149 (20.8)
Smoking habit
 Current smoker 37 (5.2)
 Never smoked 658 (91.9)
 Former smoker 21 (2.9)
Alcohol drinking
 Yes 21 (2.9)
 No 695 (97.1)
Number of lifetime sexual partners
 None 521 (72.8)
 1 or 2 184 (25.7)
 3 or more 11 (1.5)
Total 716 (100)
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When we investigated the knowledge about risk factors for 
CC perceived by the participants, 109 (15.2%) assumed it 
to be related to alcohol drinking. In comparison, 51 (7.1%) 
attributed having CC to giving birth to many children, 118 
(16.5%) to age, 335 (46.8%) to having many sexual part-
ners, 300 (41.9%) to having HPV infection, 256 (35.6%) 
to the prolonged use of birth control pills, and 162 (22.6%) 
related to smoking.

The knowledge concerning the transmission of HPV 
through sexual contact was stated by 335 (46.8%) respond-
ents. In contrast, 318 (44.4%) did not know about it. 
Regarding the best time to be vaccinated against HPV, 381 
(53.2%) did not know; 110 (15.4%) reported the best time 
for vaccination is to be after marriage, 17 (2.4%) after first 
sexual contact or childbirth, and 208 (29.1%) considered 
the best time for vaccination is before the first sexual con-
tact (Table 2). When we examined the knowledge of the 
participants about whether CC is preventable via vaccina-
tion, 163 (22.8%) answered yes, while 167 (23.3%) 
answered no, and 386 (53.9%) did not know about the pre-
vention measures. Accordingly, the overall knowledge 
about HPV, CC, and their associated risk factors was sig-
nificantly related to the participant’s age group; specifi-
cally, the age group between 20 and 30 years had the 
highest knowledge score among all other age groups 
(p-value < 0.001) (Table 3). In addition, the knowledge 
about CC and HPV was positively associated with the 
highest education levels; in university and post-university 
groups (p-value < 0.001) (Supplemental Table S2).

Attitudes of the participants towards  
CC and HPV

We asked the participants about their decision if they were 
offered free screening for CC. While 521 (72.8%) agreed 
to be screened, 112 (15.6%) did not respond, and 83 
(11.6%) refused to be screened; 256 (35.8%) intend to be 
screened for CC within the next 3 years (Table 4). 
Respondents’ attitudes towards CC screening varied sig-
nificantly among the different age groups. The willingness 
to participate in screening was highest among the age 
group of 21–30 years old (p-value < 0.001). Acceptance 
and willingness for screening were also highest among 
females with university and post-university-level educa-
tion 109 (96%) (Supplemental Table S3).

Nevertheless, 112 (15.6%) of study participants have 
expressed that their reason for refusing the CC screening 
was their psychological fear of finding out that they have 
cancer already. 29 (4.1%) were HPV vaccinated compared 
to 687 (95.9%) unvaccinated. The percentage of vaccine 
recipients was insignificantly associated with the age 
group (p-value 0.74). 473 (66.1%) reported willingness to 
receive a free HPV vaccine. The frequency slightly 
decreased to 52.9% (379/716) when asked whether they 
would be vaccinated even if they had to pay for it. 
Regarding the reason for vaccine refusal, 83 (11.6%) 

responded that they do not trust the vaccine safety, 75 
(10.5%) considered there is no need to have the vaccine as 
they are not sexually active, 43 (6.0%) were due to the cost 
of vaccine might be very high (Supplemental Table S4).

The regression model to predict the effectors on partici-
pants’ knowledge and attitudes revealed that the influence 
resulted from the combination of occupation, educational 
level, family income, and marital status altogether than by 
each affecter separately, adjusted R square; [R2: 0.041, 
0.017, and 0.006; Std: 1.527, 0.417, and 0.426] (Table 5).

Discussion

The conventional Pap smear is one of the tools recom-
mended for CC screening or initial diagnosis. In low- and 
middle-income countries (LMICs) such as Sudan, where 
no CC national surveillance programme is implemented, 
Pap smear use is mainly restricted for CC diagnosis. 
Therefore, the knowledge and attitudes of women in 
Khartoum state were assessed to evaluate the suitability 
and demand generation for implementing a CC sur-
veillance programme with consideration to its preventa-
ble measures, mainly HPV vaccination. On April 2022, 
based on the Strategic Advisory Group of Experts on 
Immunization (SAGE) evaluation, the World Health 
Organization (WHO) declared that a single dose of HPV 
vaccine offers protection from CC.30 The current WHO31 
strategy is to vaccinate at least 90% of females aged 15 or 
younger by 2030. Recently, the availability of the HPV 
vaccine and the massive development of screening pro-
grammes decreased the rate of CC-related mortality sig-
nificantly in many countries.27 Access to health centres 
providing CC screening and HPV vaccination is consid-
ered a main strategic intervention for preventing CC. 
According to the WHO guidelines for HPV vaccination, 
HPV DNA detection in a screen and treat and HPV DNA 
detection in a screen, triage, and treat approaches starting 
at the age of 30 years periodic screening every 5 to 10 
years as main strategies for CC prevention among the 
general population of women. However, in Sudan, HPV 
vaccination is not included in the national vaccination 
schedule, leaving the community at risk of HPV infection 
and increased risk of developing CC. Moreover, the 
application of these health measures depends on the level 
of awareness among the general population, healthcare 
providers, and policymakers about the early detection of 
cancer and the available prevention measures.21

In this study, more than half of the participants were 
unaware that CC is a preventable disease, with 68% had 
not heard about the Pap test. This indicates poor awareness 
regarding CC prevention and its screening programmes. 
These findings agree with several studies conducted in 
developing countries like Ghana, Ethiopia, and Iraq, where 
3.3%, 28.79%, and 21.4% of those surveyed had heard 
about the Pap test, respectively.28,32,33 This highlights the 
need for extensive advocacy, public health promotion, and 
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education about CC screening tools, especially the Pap 
test, by implementing educational content through cam-
paigns, social media, or embedded within the academic 
curriculum of either primary or secondary schools. This 
method has been assessed and evaluated previously in 
Sudan to help malaria control by implementing how and 
when to use insecticide-treated bed nets and malaria treat-
ment through health campaigns and school children’s edu-
cation.34 And to respect and protect religious beliefs and at 

the same time be able to reach global health coverage, pre-
vention of CC in a community such as Sudan, deployment 
of HPV vaccination will provide prevention and reduce 
CC incidence due to HPV even if most of the community 
avoid CC screening.

According to Ferlay et al.,35 about 80% of CC death 
worldwide occurs in LMICs, where the level of awareness 
can be considered the main factor for reducing CC-related 
death. Despite the poor knowledge about the Pap test, CC 

Table 2. Knowledge about HPV and cervical cancer and their associated risk factors.

Total p value

Had ever heard about cervical cancer
 Yes 580 (81.0%) <0.0001
 No 136 (19.0%)
Had ever heard of pap test
 Yes 229 (32.0%) <0.0001
 No 487 (68.0%)
Cervical cancer can be detected early by screening
 Do not know 285 (39.8%) 0.0001
 No  10 (1.4%)
 Yes 421 (58.8%)
The most important risk factor of cervical cancer is alcohol drinking
 Yes 109 (15.2%) 0.009
 No 607 (84.8%)
The most important risk factor of cervical cancer is having many child births
 Yes  51 (7.1%) 0.009
 No 665 (92.9%)
The most important risk factor of cervical cancer is old age
 Yes 118 (16.5%) 0.012
 No 598 (83.5%)
The most important risk factor of cervical cancer is having many sexual partners
 Yes 335 (46.8%) 0.104
 No 381 (53.2%)
The most important risk factor of cervical cancer is HPV
 Yes 300 (41.9%) <0.0001
 No 416 (58.1%)
The most important risk factor of cervical cancer is the prolonged use of birth control pills
 Yes 256 (35.8%) 0.325
 No 460 (64.2%)
The most important risk factor of cervical cancer is smoking
 Yes 162 (22.6%) 0.027
 No 554 (77.4%)
Can HPV infection be transmitted by sexual contact?
 Do not know 318 (44.4%) 0.002
 No  63 (8.8%)
 Yes 335 (46.8%)
The best time to be vaccinated against HPV?
 After marriage or at anytime 110 (15.4%) <0.0001
 After sexual contact or childbirth  17 (2.4%)
 Before sexual contact 208 (29.1%)
 Do not know 381 (53.2%)
Can cervical cancer be preventable by vaccination
 Do not know 386 (53.9%) <0.0001
 No 167 (23.3%)
 Yes 163 (22.8%)
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early detection knowledge is relatively high (58.8%); it 
might be attributed to insufficient knowledge or behav-
ioural beliefs and self-embarrassments. In facilities where 
a Pap test is performed, young girls over 18 years or at 
reproductive age avoid screening for CC as it leads to loss 
of virginity. Therefore, performing the test when required 
is only applicable to married women. this underscores the 
reporting of CC mostly among old-married or divorced 
women, such as reported previously by Demirtas and 
Acikgoz.36 This underscores the inadequate application of 
the Pap test among primary health facilities, urging for 
more interventional strategies to increase motivation 
towards screening and promote regular cervical screening 
to increase public awareness about the Pap test and stimu-
late early detection of CC.

In this study, less than half of the participants reported 
having many sexual partners as a significant risk factor, 
and less (41.9%) cited HPV as the critical risk factor. 
These results align with a study conducted by Touch and 
Oh,37 who demonstrated that having multiple sexual 

partners and HPV, were selected as the most risk factor for 
CC when assessing the knowledge of Cambodian females 
regarding CC. In addition, this is in line with the findings 
reported in South Africa and Iraq, in which 48.5% and 
36.9% of the participants selected HPV as a causal fac-
tor.33,38 Interestingly, this is per scientific data indicating 
the direct relationship between sexual behaviour and CC 
as an eventual result of HPV transmission.39,40 According 
to a systematic review of 39 studies conducted in 11 coun-
tries, the overall understanding of the public regarding 
HPV and CC risk is poor.41 However, several studies sup-
port that HPV is related to several other squamous epithe-
lial carcinomas in Sudan,11,42,43 emphasizing that the gap 
between HPV aetiology in our study population and HPV 
awareness is still significant.

The age group of 20 to 30 years and those with university 
and post-university levels were associated with good knowl-
edge. Respondents’ attitudes towards CC screening were 
also significantly better among this age group. However, 
respondents’ attitudes were insignificantly associated with 

Table 3. Correlation of the educational levels with the respondent sociodemographics and attitudes related to HPV and cervical cancer.

Total p value Pearson correlation

 Pearson r p value

Family income
 High > 15,000 299 (41.8%) 0.254 0.038 0.41
 Low 0–7000  61 (8.5%)
 Middle 7001–15,000 356 (49.7%)
Marital status
 Divorced  23 (3.2%) <0.0001 0.149 <0.0001
 Married 245 (34.2%)
 Single 448 (62.6%)
Family history of cervical cancer
 Do not know 148 (20.7%) <0.0001 −0.069 0.066
 No 537 (75.0%)
 Yes  31 (4.3%)
History of sexually transmitted diseases
 Do not know 548 (76.5%) 0.342 0.002 0.951
 No 163 (22.8%)
 Yes   5 (0.7%)
Contraceptive use
 Do not know 127 (17.7%) <0.0001 0.025 0.51
 No 440 (61.5%)
 Yes 149 (20.8%)
Smoking habit
 Current smoker  37 (5.2%) 0.741 0.046 0.217
 Never smoked 658 (91.9%)
 Former smoker  21 (2.9%)
Alcohol drinking
 Yes  21 (2.9%) 0.493 0.033 0.38
 No 695 (97.1%)
Number of lifetime sexual partners
 None 521 (72.8%) <0.0001 −0.229 <0.0001
 1 or 2 184 (25.7%)
 3 or more  11 (1.5%)
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education level. This finding is inconsistent with a Chinese 
study reporting that education level is the only significant 
factor related to positive attitudes.44 Nevertheless, that study 
and ours agree that knowledge alone is insufficient for posi-
tive attitudes, and education is essential in improving aware-
ness among the population.

According to vaccine status and attitudes, only 29 (4.1%) 
of the study participants had been vaccinated for HPV. This 
reflects a lower percentage of vaccinated women compared 
to international vaccine programmes targeting high cover-
age in developing countries which exceeds 85% in most of 

these countries.45 However, 473 (66.1%) of the participants 
were motivated and ready to be vaccinated, while for those 
not vaccinated and not willing to get vaccinated, the most 
common reasons for refusal included lack of trust in vac-
cines and vaccine efficiency, indicating that knowledge 
about vaccine efficiency and safety at the national health 
facilities should be considered a barrier to HPV vaccine 
implementation in our population. Several studies have 
reported similar results indicating that dissemination of vac-
cine knowledge at a level that can be widely understood is a 
determining factor for vaccine implementation success.46–48

Table 4. Correlation of the educational levels with the respondent attitudes related to HPV and cervical cancer.

Total p value Pearson 
correlation

 Pearson r p value

If you would be offered free cervical cancer screening, would you be willing to be screened?
 Do not know 112 (15.6%) 0.079 0.075 0.046
 No  83 (11.6%)
 Yes 521 (72.8%)
Do you plan to be screened for cervical cancer in the next 3 years?
 Do not know 262 (36.6%) 0.012 −0.073 0.052
 No 198 (27.7%)
 Yes 256 (35.8%)
Can cervical cancer be preventable by vaccination
 Do not know 386 (53.9%) 0.186 −0.065 0.081
 No 167 (23.3%)
 Yes 163 (22.8%)
Had done the HPV vaccination
 Yes  29 (4.1%) 0.528 −0.051 0.17
 No 687 (95.9%)
Willingness to be vaccinated
 Do not know 176 (24.6%) 0.177 −0.093 0.013
 No  67 (9.4%)
 Yes 473 (66.1%)
The biggest reason for not having the HPV vaccination is do not trust vaccine safety
 Yes  83 (11.6%) 0.974 −0.001 0.978
 No 633 (88.4%)
The biggest reason for not having the HPV vaccination is no risk as no sexual exposure
 Yes  75 (10.5%) 0.043 −0.066 0.078
 No 641 (89.5%)
The biggest reason for not having the HPV vaccination is high cost
 Yes  43 (6.0%) 0.0001 0.01 0.783
 No 673 (94.0%)
The biggest reason for not having the HPV vaccination is lack of knowledge about HPV
 Yes 383 (53.5%) 0.202 −0.042 0.256
 No 333 (46.5%)
The biggest reason for not having the HPV vaccination is already vaccinated
 Yes 4 (0.6%) 0.966 −0.001 0.984
 No 712 (99.4%)
Are you afraid of screening because of cancer detection?
 Do not know 124 (17.3%) 0.0001 −0.084 0.025
 No 480 (67.0%)
 Yes 112 (15.6%)
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The limitations of this current study may include;  
the research participants were self-identified, and their 
enrolment in the study may be influenced by the restriction 
of their own awareness about the CC. Furthermore, this 
study is considered a cross-sectional study; hence, it can-
not differentiate between the cause and effect across the 
variables.

Conclusion

Sudanese women have a low level of awareness of CC 
screening programmes; few attended CC diagnosis, but the 
willingness of participants to get the HPV vaccination was 
high. Therefore, by increasing the access to CC screening 
and advocate for HPV vaccination when available will 
substantially increase women’s awareness about CC and 
the benefits of early screening. This study recommends 
promoting health education for healthcare staff and women 
of reproductive age about the benefit of early CC screen-
ing to detect CIN and malignancy early and further intro-
duces HPV vaccination campaigns in every healthcare 
facility to help reduce the morbidity and mortality of CC 
through the elimination of HPV.

Declarations

Ethics approval and consent to participate

This study protocol has been reviewed and approved under the 
registration number RECNU-10035 by the Nile University 
Research Ethics Committee. A written consent was taken from 
all the participants prior to participation in the survey.

Consent for publication

Not Applicable.

Author contribution(s)

Emmanuel Edwar Siddig: Conceptualization, Data curation, 
Formal analysis, Investigation, Methodology, Resources, 
Software, Supervision, Validation, Visualization, Writing – 
original draft, Writing – review & editing.
Ayman Ahmed: Conceptualization, Data curation, Formal 
analysis, Writing – original draft, Writing – review & editing.
Eiman Siddig Ahmed: Formal analysis, Writing – original draft, 
Writing – review & editing.
Mona Ali Mohammed: Data curation, Formal analysis, Writing 
– original draft, Writing – review & editing.
Ezzan Kunna: Formal analysis, Writing – original draft, Writing 
– review & editing.
Sarah M El-sadig: Formal analysis, Writing – original draft, 
Writing – review & editing.
Yousif Ali: Formal analysis, Writing – original draft, Writing – 
review & editing.
Rana Alamin Hassan: Data curation, Formal analysis, Writing 
– review & editing.
Eman Taha Ali: Conceptualization, Data curation, Formal anal-
ysis, Supervision, Validation, Writing – original draft, Writing – 
review & editing.
Nouh Saad Mohamed: Conceptualization, Data curation, Formal 
analysis, Supervision, Validation, Visualization, Writing – original 
draft, Writing – review & editing.

Acknowledgements

We kindly thank all the women from Khartoum state who readily 
participated in the survey.

Table 5. Regression models to predict the sociodemographic effectors on participants’ knowledge and attitudes.

Model predictors R R2 Adjusted R2 Std. error of 
the estimate

Unstandardized 
coefficients

t Sig.

B Std. error

Knowledge predictors
All predictors 0.215 0.046 0.041 1.527 7.793 0.394 19.737 0.000
Occupation 0.104 0.011 0.009 1.624 −0.031 0.011 −2.785 0.005
Education level 0.127 0.016 0.015 1.619 −0.164 0.048 −3.415 0.001
Family income 0.139 0.019 0.018 1.616 −0.237 0.063 −3.750 0.000
Marital status 0.089 0.008 0.006 1.626 −0.261 0.109 −2.375 0.018
Attitude
All predictors 0.151 0.023 0.017 0.417 2.144 0.103 20.813 0.000
Occupation 0.041 0.002 0.000 0.420 −0.002 0.002 −0.942 0.346
Education level 0.093 0.009 0.007 0.419 −0.023 0.012 −1.840 0.066
Family income 0.017 0.000 −0.001 0.421 −0.007 0.016 −0.427 0.669
Marital status 0.124 0.015 0.014 0.418 −0.088 0.028 −3.089 0.002
Practice
All predictors 0.107 0.011 0.006 0.426 1.497 0.105 14.211 0.000
Occupation 0.028 0.001 −0.001 0.428 −0.002 0.003 −0.587 0.557
Education level 0.075 0.006 0.004 0.427 −0.020 0.013 −1.583 0.114
Family income 0.006 0.000 −0.001 0.428 −0.002 0.016 −0.122 0.903
Marital status 0.083 0.007 0.006 0.426 −0.059 0.029 −2.000 0.046



10 Women’s Health  

Author’s Note

Ayman Ahmed is also affiliated to University of Khartoum, 
Khartoum; Swiss Tropical and Public Health Institute, Allschwil, 
Switzerland and  University of Basel, Basel, Switzerland.

Funding

The author(s) received no financial support for the research, 
authorship and/or publication of this article.

Competing interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship and/or publication of this 
article.

Availability of data and materials

The datasets generated and/or analysed during the current study 
are included in within the manuscript and its supplementary 
information files.

ORCID iDs

Rana Alamin Hassan  https://orcid.org/0000-0003-1410-6941

Nouh Saad Mohamed  https://orcid.org/0000-0001-6843-3361

Supplemental material

Supplemental material for this article is available online.

References

 1. Khanna D, Khargekar N and Budukh A. Knowledge, atti-
tude, and practice about cervical cancer and its screening 
among community healthcare workers of Varanasi district, 
Uttar Pradesh, India. J Fam Med Prim Care 2019; 8(5): 
1715–1719.

 2. Varughese J and Richman S. Cancer care inequity for 
women in resource-poor countries. Rev Obstet Gynecol 
2010; 3(3): 122–132.

 3. Gebisa T, Bala ET and Deriba BS. Knowledge, attitude, and 
practice toward cervical cancer screening among women 
attending health facilities in Central Ethiopia. Cancer 
Control 2022; 29: 1076680.

 4. Daoud E, El Hassan A, Zak F, et al. Aspects of malignant 
disease in the Sudan. In: Clifford P, Linsell CA and Timms 
GL (eds) Cancer in Africa. Nairobi, Kenya: East African 
Publishing House, 1968, pp. 43–50.

 5. Elasbali AM, El-Din AH, Abdallah RA, et al. Cervical 
and oral screening for HR-HPV types 16 and 18 among 
Sudanese women cervical lesions. Infect Agent Cancer 
2012; 7: 1–6.

 6. Husain N, Helali T, Domi M, et al. Cervical cancer in women 
diagnosed at the National Health Laboratory, Sudan: a call 
for screening. Sudan J Med Sci 2011; 6: 183–190.

 7. Ali ET, Mohamed NS, Hassan LA, et al. Correlation of P53 
and Bcl-2 with the presence of Hpv-16 in Sudanese female 
patients diagnosed with cervical pre-cancerous and squamous 
cell carcinoma of the cervix, https://www.researchgate.net/
publication/342769552_Correlation_of_P53_and_Bcl-2_
With_the_Presence_of_Hpv-16_in_Sudanese_Female_
Patients_Diagnosed_With_Cervical_Pre-cancerous_and 

_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c
383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-
the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-
Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-
Cell-Carcinoma-of-The-Cervix.pdf

 8. World Health Organization. Cervical cancer country profiles, 
2021, https://www.who.Int/publications/m/item/cervical-
cancer-country-profiles (2021, accessed 9 November 2022).

 9. Mohamed AK, Elhassan NM, Awhag ZA, et al. Prevalence 
of Helicobacter pylori among Sudanese patients diagnosed 
with colon polyps and colon cancer using immunohisto-
chemistry technique. BMC Res Notes 2020; 13: 1–6.

 10. Ali ET, Mohamed NS, Shafig IR, et al. Immunohistochemical 
expression of PAX-8 in Sudanese patients diagnosed with 
malignant female reproductive tract tumors. BMC Res Notes 
2020; 13: 1–7.

 11. Mohamed FE, Aldayem LN, Hemaida MA, et al. Molecular 
detection of human papillomavirus-16 among Sudanese 
patients diagnosed with squamous cell carcinoma and sali-
vary gland carcinoma. BMC Res Notes 2021; 14: 1–6.

 12. Ahmed ES, Elnour LS, Hassan R, et al. Immunohistochemical 
expression of Cyclin D1 among Sudanese patients diag-
nosed with benign and malignant prostatic lesions. BMC 
Res Notes 2020; 13: 1–6.

 13. Ibrahim A, Rasch V, Pukkala E, et al. Cervical cancer risk 
factors and feasibility of visual inspection with acetic acid 
screening in Sudan. Int J Womens Health 2011; 3: 117–122.

 14. Husain NE, Burhan A, Ahmed IA, et al. Women’s cancers 
in Sudan with a focus on cervical cancer: turmoil, geo-
politics and opportunities, https://ecancer.org/en/journal/
article/1433-womens-cancers-in-sudan-with-a-focus-on-
cervical-cancer-turmoil-geopolitics-and-opportunities

 15. Burhan A. Overview of cervical cancer prevention services 
in Khartoum state–December 2018: a case study. Sudan J 
Med Sci 2021; 16: 81–100.

 16. Almobarak AO, Elbadawi AA, Elmadhoun WM, et al. 
Knowledge, attitudes and practices of Sudanese women 
regarding the Pap smear test and cervical cancer. Asian Pac 
J Cancer Prev 2016; 17(2): 625–630.

 17. Elamin A, Ibrahim ME, Abuidris D, et al. Part I: cancer in 
Sudan – burden, distribution, and trends breast, gynecologi-
cal, and prostate cancers. Cancer Med 2015; 4(3): 447–456.

 18. Sammarco ML, Tamburro M, Pulliero A, et al. Human  
papillomavirus infections, cervical cancer and MicroRNAs: 
an overview and implications for public health. MicroRNA 
2020; 9(3): 174–186.

 19. Yoon YA, Kim BH, Heo SH, et al. Comparative evalua-
tion of the Omniplex-HPV and RFMP HPV PapilloTyper 
for detecting human papillomavirus genotypes in cervical 
specimens. Arch Virol 2018; 163(4): 969–976.

 20. Mwaka AD, Orach CG, Were EM, et al. Awareness of 
cervical cancer risk factors and symptoms: cross-sectional 
community survey in post-conflict northern Uganda. Health 
Expect 2016; 19(4): 854–867.

 21. Johnson CA, James D, Marzan A, et al. Cervical cancer: 
an overview of pathophysiology and management. Semin 
Oncol Nurs 2019; 35(2): 166–174.

 22. Sarian LO, Derchain SF, Naud P, et al. Evaluation of visual 
inspection with acetic acid (VIA), Lugol’s iodine (VILI), 
cervical cytology and HPV testing as cervical screening 
tools in Latin America: this report refers to partial results 

https://orcid.org/0000-0003-1410-6941
https://orcid.org/0000-0001-6843-3361
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.researchgate.net/publication/342769552_Correlation_of_P53_and_Bcl-2_With_the_Presence_of_Hpv-16_in_Sudanese_Female_Patients_Diagnosed_With_Cervical_Pre-cancerous_and_Squamous_Cell_Carcinoma_of_The_Cervix/fulltext/5f05c383299bf188160a4f87/Correlation-of-P53-and-Bcl-2-With-the-Presence-of-Hpv-16-in-Sudanese-Female-Patients-Diagnosed-With-Cervical-Pre-cancerous-and-Squamous-Cell-Carcinoma-of-The-Cervix.pdf
https://www.who.Int/publications/m/item/cervical-cancer-country-profiles
https://www.who.Int/publications/m/item/cervical-cancer-country-profiles
https://ecancer.org/en/journal/article/1433-womens-cancers-in-sudan-with-a-focus-on-cervical-cancer-turmoil-geopolitics-and-opportunities
https://ecancer.org/en/journal/article/1433-womens-cancers-in-sudan-with-a-focus-on-cervical-cancer-turmoil-geopolitics-and-opportunities
https://ecancer.org/en/journal/article/1433-womens-cancers-in-sudan-with-a-focus-on-cervical-cancer-turmoil-geopolitics-and-opportunities


Siddig et al. 11

from the LAMS (Latin AMerican Screening) study. J Med 
Screen 2005; 12(3): 142–149.

 23. Wilailak S, Kengsakul M and Kehoe S. Worldwide initia-
tives to eliminate cervical cancer. Int J Gynaecol Obstet 
2021; 155(Suppl. 1): 102–106.

 24. Ali-Risasi C, Mulumba P, Verdonck K, et al. Knowledge, 
attitude and practice about cancer of the uterine cervix 
among women living in Kinshasa, the Democratic Republic 
of Congo. BMC Womens Health 2014; 14: 1–13.

 25. Tran NT, Choe SI, Taylor R, et al. Knowledge, attitude 
and practice (KAP) concerning cervical cancer and screen-
ing among rural and urban women in six provinces of the 
Democratic People’s Republic of Korea. Asian Pac J Cancer 
Prev 2011; 12(11): 3029–3033.

 26. Jemal A, Bray F, Forman D, et al. Cancer burden in Africa and 
opportunities for prevention. Cancer 2012; 118: 4372–4384.

 27. Harper DM and DeMars LR. HPV vaccines–a review of the 
first decade. Gynecol Oncol 2017; 146: 196–204.

 28. Ebu NI, Mupepi SC, Siakwa MP, et al. Knowledge, practice, 
and barriers toward cervical cancer screening in Elmina, 
Southern Ghana. Int J Womens Health 2015; 7: 31–39.

 29. Mohamed NS, Siddig EE, Ahmed AE, et al. Frequency 
distribution of IL-17A G197A (rs2275913) and IL-17F 
A7488G (rs763780) polymorphisms among healthy 
Sudanese population. BMC Res Notes 2020; 13: 1–7.

 30. One-dose Human Papillomavirus (HPV) vaccine offers 
solid protection against cervical cancer, https://www.who.
int/news/item/11-04-2022-one-dose-human-papillomavi-
rus-(hpv)-vaccine-offers-solid-protection-against-cervical-
cancer (accessed 10 November 2022).

 31. World Health Organization. WHO guideline for screening 
and treatment of cervical pre-cancer lesions for cervical 
cancer prevention, https://www.who.int/publications/i/item/ 
9789240030824

 32. Mengesha A, Messele A and Beletew B. Knowledge and 
attitude towards cervical cancer among reproductive age 
group women in Gondar town, North West Ethiopia. BMC 
Public Health 2020; 20: 1–10.

 33. Hwaid AH. Knowledge and awareness of papillomavirus 
and cervical cancer among college students and health care 
workers women in Diyala, Iraq. Am J Public Health Res 
2013; 1: 221–225.

 34. Hassan SEDH, Malik EM, Okoued SI, et al. Retention and 
efficacy of long-lasting insecticide-treated nets distributed 
in eastern Sudan: a two-step community-based study. Malar 
J 2008; 7: 1–6.

 35. Ferlay J, Forman D, Mathers C, et al. Breast and cervical 
cancer in 187 countries between 1980 and 2010. Lancet 
2012; 379: 1390–1391.

 36. Demirtas B and Acikgoz I. Promoting attendance at cervi-
cal cancer screening: understanding the relationship with 
Turkish womens’ health beliefs. Asian Pac J Cancer Prev 
2013; 14(1): 333–340.

 37. Touch S and Oh JK. Knowledge, attitudes, and prac-
tices toward cervical cancer prevention among women in 
Kampong Speu Province, Cambodia. BMC Cancer 2018; 
18: 1–8.

 38. Hoque E and Hoque M. Knowledge of and attitude towards 
cervical cancer among female university students in South 
Africa. South Afr J Epidemiol Infect 2009; 24: 21–24.

 39. Li XM, Yang YB, Hou HY, et al. Interruption of HBV intra-
uterine transmission: a clinical study. World J Gastroenterol 
2003; 9(7): 1501–1503.

 40. Freitas AC, Mariz FC, Silva MA, et al. Human papillomavi-
rus vertical transmission: review of current data. Clin Infect 
Dis 2013; 56(10): 1451–1456.

 41. Devarapalli P, Labani S, Nagarjuna N, et al. Barriers affect-
ing uptake of cervical cancer screening in low and middle 
income countries: a systematic review. Indian J Cancer 
2018; 55(4): 318–326.

 42. Sarwath H, Bansal D, Husain NE, et al. Introduction of 
p16INK4a as a surrogate biomarker for HPV in women 
with invasive cervical cancer in Sudan. Infect Agent Cancer 
2017; 12: 50–58.

 43. Ahmed HG, Mustafa SA and Warille E. Human papilloma 
virus attributable head and neck cancer in the Sudan assessed 
by p16 INK4A immunostaining. Asian Pac J Cancer Prev 
2012; 13: 6083–6086.

 44. Liu T, Li S, Ratcliffe J, et al. Assessing knowledge and 
attitudes towards cervical cancer screening among rural 
women in Eastern China. Int J Environ Res Public Health 
2017; 14: 967.

 45. Gonçalves IMB, Fernandes JRM, Ribeiro F, et al. HPV vac-
cination in young girls from developing countries: what are 
the barriers for its implementation? A systematic review. 
Health 2020; 12: 671–693.

 46. De Figueiredo A, Simas C, Karafillakis E, et al. Mapping 
global trends in vaccine confidence and investigating bar-
riers to vaccine uptake: a large-scale retrospective temporal 
modelling study. Lancet 2020; 396: 898–908.

 47. Ferrer HB, Trotter C, Hickman M, et al. Barriers and facili-
tators to HPV vaccination of young women in high-income 
countries: a qualitative systematic review and evidence syn-
thesis. BMC Public Health 2014; 14: 1–22.

 48. Katz ML, Krieger JL and Roberto AJ. Human papilloma-
virus (HPV): college male’s knowledge, perceived risk, 
sources of information, vaccine barriers and communica-
tion. J Mens Health 2011; 8: 175–184.

https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/publications/i/item/9789240030824
https://www.who.int/publications/i/item/9789240030824

