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Abstract 

Background: While cervical cancer is decreasing in most countries that have undertaken long-term screening programs, the 

incidence is increasing in developing nations with low resources. As a result, the current study sought to investigate the incidence 

of cervical neoplastic alterations in the Sudanese community in the absence of a formal screening program. Methodology: This is 

a descriptive longitudinal study conducted at the Obst. & Gyn. hospital in El-Obeid, North Kordofan State, Sudan, from January 

2021 to December 2022. This screening involved around 120 volunteers. Results: In this study, 14% of participants had 

neoplastic alterations. Positive cases were highest in the 31-35 age group (29.4%), followed by 36-40 and ≤25 age groups 

(23.5%). The majority of positive cases (58.8%) were from metropolitan areas. The risk of neoplastic alterations is connected 

with urban residency; RR (95%CI) = 2.558 (1.050-6.235), P-value < 0.03. Approximately 11.1% of illiterate participants had 

neoplastic alterations, as did approximately 25% of those with a basic degree of education. The risk associated with a basic 

education level is 2.2750 (95% CI) (0.9550 to 5.4197), P = 0.0635. Conclusion: Cervical neoplastic alterations are common in 

northern Kordofan, yet there are few screening programs. Cervical neoplastic alterations are substantially higher in the 

metropolitan population. 

Keywords 

Cervical Cancer, Screening Program, El-Obeid, VIA Test, HPV 

 

1. Introduction 

Cervical cancer is one of the most common female cancers, 

accounting for 6.5% of total female malignancies worldwide 

[1]. It was shown that the vast majority of cervical cancer 

incidences occur in underdeveloped nations due to a lack of 

efficient prevention and early detection measures [2]. Human 

papillomavirus (HPV) is the most likely cause of cervical 

cancer, accounting for 95% of cases. However, nations that 

have initiated immunization against potentially hazardous HPV 

subtypes have seen a drop in the prevalence of cervical cancer 

[3]. High-risk HPV subtypes are 16, 18, 31, 33, 35, 39, 45, 51, 

52, 56, 58, and 59. HPV subtypes 16 and 18 are responsible for 

approximately 70% of cervical cancer incidences [4]. 

However, there is a complete lack of data on the status of 

cervical cancer in Sudan. During our intensive search, we 

discovered only one conference proceeding document revealing 

that between 2003 and 2013, cervical cancer accounted for 

12-16% of all female cancers [5]. To our knowledge, Sudan has 

no government programs for cervical cancer prevention or early 

detection. Such conditions may increase the late presentation of 

patients with poor outcomes, resulting in lower survival rates [6]. 

As a result, the current study sought to determine the incidence of 

cervical neoplastic alterations among Sudanese communities 

without a formal screening program. 

2. Materials and Methods 

This is a descriptive longitudinal study that took place at the 

Obst. & Gyn. hospital in El-Obeid, North Kordofan State, 

Sudan, between January 2021 and December 2022. This 

screening involved around 120 volunteers. Following the 

announcement of the program in the local media, responders 

went to the screening center, consented, were interviewed, 

and then the test was administered. The sample represented a 

complete coverage of the respondents during the specified 

period. 

2.1. Visual Inspection Acetic Acid Test 

(VIA-Test) 

The VIA-test was carried out to all participants as follows: 

All patients had a speculum examination followed by a 

cervical smear with a wooden spatula and cotton swab. 

Meanwhile, a thick cotton swab was used to apply acetic acid 

5% to the cervix, followed by a 1-minute direct visual 

inspection with a white 100-Watt halogen lamp. The test is 

classified as positive if an acetowhite area is visible in the 

transformation zone and negative if no change is noticed. This 

examination was performed by two certified senior obstetrics 

and gynecology assistants. 

Statistician Analysis: Data was initially prepared as a data 

sheet before being entered into a computer software statistical 

package for social sciences (SPSS) (Version 24, Chicago, 

USA). Frequencies, percentages, cross-tabulation, and the chi 

square test were calculated. The P-value was obtained using a 

95% confidence interval (CI). P-values < 0.05 were 

considered statistically significant. 

2.2. Informed Consent 

Each participant was asked to sign a written ethical consent 

before the interview. 
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2.3. Ethical Approval 

The protocol of this study was approved by the human 

Research ethics committee (HREC) at Prof. Medical Research 

Center-MRCC. Approval Number: 

3. Results 

This study examined 120 women aged 18 to 60, with an 

average age of 34 years. The majority of participants in this 

study were aged 26-30 years, followed by ≤25 years and ≥41 

years, with 28/120 (23.3%), 25 (20.8%), and 24 (20%), 

respectively. Of the 120 participants, 77 (64%) were from 

rural areas, with the remaining 43 (36%) from metropolitan 

areas. The bulk of rural participants were in the age range of 

26-30 years. According to Table 1 and Figure 1, the majority 

of urban contributors (23/77, 29.9%) were under the age of 25 

(13/43, 30.2%). 

The majority of the contributors were illiterates, followed 

by those with basic and secondary education, accounting for 

81/120 (67.5%), 28 (23.3%), and 10 (8.3%), respectively. 

Illiterates make up the majority of both residence groups, as 

seen in Table 1 and Figure 1. All of the study participants 

were married and had a poor socioeconomic background. 

Table 1. Distribution of the study population by demographic 

characteristics. 

Variable Urban Rural Total 

Age    

≤25 years 13 12 25 

26-30 5 23 28 

31-35 6 14 20 

36-40 9 14 23 

≥41 10 14 24 

Total 43 77 120 

Education    

Illiterate 17 64 81 

Basic 16 12 28 

Secondary 9 1 10 

University 1 0 1 

Total 43 77 120 

 

 
Figure 1. Description of the participants by demographical characteristics. 

Table 2 and Figure 2 describe the study subjects' 

distribution based on VIA test results and demographic 

characteristics. In this study, 17/120 people tested positive for 

VIA, accounting for 14%. The majority of positive cases were 

among those aged 31-35 years. 5/17 (29.4%), 36-40, and ≤25 

years 4 (23.5%). The majority of positive cases were from 

metropolitan regions, accounting for 10/17 (58.8%), with the 

remaining 7 (41.2%) from rural locations. The risk of a 

positive VIA-test is connected with urban living, with a 

relative risk (RR) of 2.558 (1.050-6.235) and a P-value of 

<0.03. 

About 9/81 (11.1%) of illiterate participants were positive, 

as were approximately 7/28 (25%) of those with a basic level 

of education. The risk associated with a basic education level 

is 2.2750 (95% CI) (0.9550 to 5.4197), P = 0.0635. 
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Table 2. Distribution of the study subjects by presence, absence of 

neoplastic changes, and demographical features. 

Variable Absent Present Total 

Age    

≤25 years 21 4 25 

26-30 25 3 28 

31-35 15 5 20 

36-40 19 4 23 

≥41 23 1 24 

Total 103 17 120 

Residence    

Variable Absent Present Total 

Urban 33 10 43 

Rural 70 7 77 

Total 103 17 120 

Education    

Illiterate 72 9 81 

Basic 21 7 28 

Secondary 9 1 10 

University 1 0 1 

Total 103 17 120 

 

 
Figure 2. Description of the study subjects by VIA test and demographical features. 

Table 3 and Figure 3 presented the distribution of research 

individuals based on neoplastic alterations and clinical results. 

The majority of patients (76.5%) were classified as CIN2 

13/17. The risk associated with CIN2 among the screened 

population was 21.7344 (8.0768 to 58.4865) with a 95% 

confidence interval (95%CI), P < 0.0001. 

Table 3. Distribution of the study subjects by neoplastic changes and 

clinical findings. 

Variable Absent Present Total 

Cervical Lesions    

No Lesion 99 1 100 

Cervical Fibroid 4 0 4 

Variable Absent Present Total 

CIN1 0 3 3 

CIN2 0 13 13 

Total 103 17 120 

Discharge    

No 96 1 97 

Yes 7 16 23 

Total 103 17 120 

Bleeding    

No 100 14 114 

Yes 3 3 6 

Total 103 17 120 
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Vaginal discharge was seen in 16/17 (94%) positive 

patients and 7/103 (6.8%) negative cases. Women who tested 

positive for VIA had a higher risk of vaginal discharge (RR = 

13.8487, 95% CI = 6.7073 to 28.5940), P < 0.0001. Both 

groups experienced bleeding at equal rates. 

 
Figure 3. Study subjects by neoplastic changes and clinical findings. 

4. Discussion 

Cervical cancer is one of the most preventable 

malignancies, provided that adequate prevention and early 

detection initiatives are adopted. However, in Sudan, due to 

insufficient health-care facilities due to economic constraints, 

as well as the ongoing destructive conflict, there has been an 

increase in the number of cancers, including cervical cancer. 

As a result, most health interventions make use of the most 

basic facilities available. As a result, in the present 

investigation, we used the VIA-test to screen for predicted 

neoplastic alterations in this community. 

The current study's findings demonstrate a considerably 

higher incidence rate of cervical neoplastic alterations, 

indicating the need for immediate interventions using more 

targeted ways to prevent many cases from progressing to 

cervical cancer. In a similar setting, a Sudanese study used 

colposcopy and biopsy as gold standards and discovered that 

the VIA-test was more sensitive than the Pap test. Using gold 

standards, the overall prevalence of cervical intraepithelial 

was 9.4% in the tested group. When used alone, the VIA-test 

has reduced specificity and sensitivity (detecting only 7.6%) 

[7]. Such indicators suggest that our current findings may 

have missed some cases, in addition to the fact that Ibrahim et 

al.'s study was published in 2012, when Sudan had better 

health care facilities, which have since deteriorated. To the 

best of our knowledge, no similar occurrence has occurred 

since 2012. 

A similar finding to our current study results was 

previously published from Sudan's neighboring nation 

(Ethiopia), where they discovered positive VIA tests in 18.5% 

of their examined candidates [8]. In Africa, the epidemiology 

of cervical screening outcomes varies substantially depending 

on the epidemiology of some synergistic factors, most notably 

the epidemiology of HPV and Human immunodeficiency 

virus (HIV) in that nation [9]. Almost all nations that have 

adopted viable cervical screening programs have seen a 

significant drop in the incidence of cervical cancer [2]. These 

circumstances need the prompt implementation of effective 

and sustained screening programs in Sudan. 

In the current study, rural respondents outperformed urban 

respondents. This could apply to social difficulties as well as 

financial status, which is low in rural areas, therefore they seek 

out any free services. Furthermore, the current study's findings 

indicate a significant cervical neoplastic shift in urban women 

compared to rural women, despite the fact that rural 

participants outnumber urban participants. Globally, cervical 

cancer incidence is higher in rural areas than in urban areas, 

which could be explained by a variety of variables, including 

disparities in access to cervical cancer preventative methods 

[10]. Previous research has found that women in rural areas are 

less likely to receive cervical cancer screening than those in 

cities. Differences in cervical cancer screening between rural 

and urban areas were primarily explained by several 

community health center and catchment area variables [11]. 

The majority of studies in this regard demonstrate that cervical 

cancer is more common among rural populations than in urban 

areas. The current study's disparities could be attributed to the 

level of HPV dissemination, which may be higher among urban 

populations than among socially conservative rural populations 

[12]. Furthermore, we observed an increase in positive 

instances among individuals with primary education, despite 
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the fact that the majority of participants were illiterate. 

Although the current study provided valuable updates on 

cervical cancer early detection in Sudan, it has some 

limitations, including a cross-sectional design and the absence 

of confirmatory measures. 

5. Conclusion 

In Conclusion: cervical neoplastic alterations are common in 

northern Kordofan, but there are few screening programs 

available. Cervical neoplastic alterations are substantially 

higher in the metropolitan population. Sudan urgently needs to 

adopt cervical cancer prevention and early detection programs. 

Abbreviations 

HPV Human Papilloma Virus 

VIA Visual Inspection Acetic Acid 

SPSS Statistical Package for Social Sciences 

MRCC Prof Medical Research Consultancy Center 
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