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Abstract
Objective: This study aimed to identify the determinants of cervical pre-cancerous lesions among women
who attend cervical cancer screening in public health facilities.

Design: An institution-based, unmatched case-control study was conducted among 216 women (54 cases
and 162 controls) from January 2020 to April 2020.

Settings: Selected public health facilities in North Shoa Zone, Amhara, Ethiopia.

Participants: Women aged 30 - 49 who were attending cervical cancer screening at health institutions
were included in this study.

Outcome measures: Cases were women who attended cervical cancer screening and tested positive for
Visual Inspection with Acetic Acid (VIA), whereas controls were women who tested negative for VIA.

Results: Women who used oral contraceptives for more than 5 years were approximately 5 times more
likely to develop pre-cancerous lesions (Adjusted Odds Ratio (AOR) = 4.75; 95% CI: 1.48, 15.30), and early
age at �rst sexual intercourse (<15 years) increased the odds of developing pre-cancerous lesion by 4 fold
(AOR = 3.77; 95% CI: 1.46, 9.69). Women having HIV seropositive results and had a previous history of
sexually transmitted infections (STIs) had a 3.4 (AOR = 3.45; 95% CI: 1.29, 9.25) and 2.5(AOR = 2.58; 95%
CI: 1.10, 6.09) times more odds of developing cervical pre-cancerous lesions than their counterparts.

Conclusions:  the use of oral contraceptives for more than �ve years, early initiation of sex, past and
current STI increased the odds of women’s developing pre-cancerous cervical lesions. Awareness creation
and the National cervical cancer screening program should prioritize women with identi�ed exposures. 

Introduction
Cervical cancer occurs in the female cervical region usually developed after a prolonged phase of pre-
invasive lesions of the cervix(1). Cervical cancer is primarily caused by persistence and chronic infection
of one or more of the monogenic types of human papillomavirus (HPV). Cervical cancer accounted for an
estimated 528,000 new cancer cases worldwide and, 266,000 deaths(2). It is associated with high risk
sexual behavior, smoking, high alcohol use, family history, and immune-compromised client. However,
from the insight of different studies, the etiology of cervical cancer is the most frequent viral origin and it
is well understood(3). Unlike other reproductive cancer, this cancer is easily preventable and manageable
if it was screened early pre-invasive stage and mass immunization for Human papillomavirus before
initiation of sexual intercourse and introduction of effective treatment may bene�t the clients and
decrease the burden of morbidity and mortality resulting from cervical cancer(4,5).

In sub-Sahara Africa, the burden of cervical cancer was ranging from 7.5% to 10%(6). In 2010, 20.9
million women were at risk of developing cervical cancer in Ethiopia with an estimated 4,648 new cases
and 3,235 deaths annually(7,8). Cervical cancer is a fully preventable and curable disease through mass
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vaccination at childhood for HPV, interval screening of sexual active women and timely diagnosis of pre-
symptomatic women, treatment and follow-up. But in an advanced stage of the disease, it’s di�cult to
cure and high cost and �nal death occur(9). Despite its magnitude and impact, there is a lack of
information, few screening facility and trained health workers and less attention has been given by
policymakers, program manager, health facility, stakeholders, community and family(10,11).

Visual Inspection with Acetic Acid (VIA) is one of the screening modalities of cervical precancerous
lesions. Basic knowledge of women’s pelvic anatomy and the natural history of cervical cancer give
health-care providers the knowledge base to effectively communicate and raise the understanding of
cervical cancer prevention in women, families, and communities(12). In the national strategies (2016-
2020), Ethiopia has committed to promote cancer prevention and early detection, and to improve
diagnosis and treatment. The strategy also aims to promote cancer research that helps to achieving
these goals(13). Identifying risk factors associated with cervical pre-cancerous lesions could help to
guide the national strategy in the most e�cient direction and enhance the yield of the screening program.
Thus, this study was aimed at identifying the predictors of cervical pre-cancerous lesions in the support
of the national strategy.

Methods And Materials

Study design setting
We conducted an institution-based unmatched case-control study to assess the determinants of pre-
cancerous lesions among women who are attending cervical cancer screening services from January to
April 2020. We conducted the study on three hospitals and two health centers that providing pre-cervical
cancer screening in North Shoa zone, Amhara regional state of Ethiopia.

Study area and setting
The study was conducted in North Shoa zone, Amhara regional state of Ethiopia. Debre Berhan, the
capital city of the North Shoa Zone, is 695 km away from Bahir Dar, the capital city of Amhara Regional
State, and 130 km from Addis Abeba, the capital of Ethiopia. The total number of populations in the
catchment area is projected to be 2.3 with slightly less than half are females and around 85% of them
living in rural.

Outcome and selection of study participants
The outcome of the study was pre-cancerous cervical lesion— an abnormal growth of the cells on the
surface of the cervix that may exist at any one of the three stages(8). Cases were all selected women
aged 30-49 years who underwent pre-cervical lesion screening and tested positive for Visual Inspection
with Acetic Acid (VIA) during the study period. Moreover, cases were free of the suspicious lesions with
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VIA, not on menstruation and not pregnant at the time of the study. Controls were all selected women
aged 30-49 years who had underwent pre-cervical lesion screening and tested negative for VIA during the
study period(8).

The screening has been conducted by trained health professionals (nurses, midwives, physicians, health
o�cers, gynecologists and obstetricians, and emergency surgeons). Health care providers applied diluted
acetic acid (3 to 5%) on a cervix then wait for one minute to decide on the result. When acetic acid applied
to the cervix temporarily turns to white (acitowhite) allowing the provider to make an immediate
assessment of VIA positive. On the other hand, the presence of smooth and pink uniform features on the
cervix indicates the result is negative. Sociodemographic, reproductive and maternal lifestyle and
behavioral factors have been collected and investigated as a potential determinant of positive pre-
cancerous cervical lesion.

Sample size determination
We estimated a sample size using Epi InfoTM Team (Epi Info 7.2.0.1, 2016) based on assumptions: (i)two-
sided con�dence level (95%), power (80%), case to control ratio (1:3), percentage of controls exposed
(36.68%), odds ratio (2.55), and percentage of cases with exposure (61.4%)(14). Based on these, 49
cases, and 147 controls were taken to make the total sample size of 196. Finally, adding 10% of non-
response rate, the total study participants were 216.

Data collection and analysis
We used a 5% pretested and structured interviewer-administered questionnaire to collect the required
information using trained data collectors and supervisors.

We checked the collected data for completeness, entered to Epi-Data version 3.1 and then exported to
SPSS version 20 for analysis. All variables with p-value < 0.2 were taken into the multivariable model to
minimize the possible confounders. We checked for multicollinearity of independent factors using
variance in�ation factor (VIF) >10. The model discrimination capacity was found to be good with the
Hosmer-Lemeshow goodness p-value of 0.933. Descriptive �nding were presented by frequency,
percentage, texts and table. Odds ratio along with 95% CI were estimated to measure the determinants of
pre-cancerous cervical lesion by using multivariable logistic regression. Variables signi�cant at p-value
less than 0.05 were interpreted as a signi�cant determinant of pre-cancerous cervical lesion.

Result

Socio demographic characteristics
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The mean (±SD) age of respondents was 38.28 (+5.85) years. Majority 99 (61.1%) of controls and 34
(63.0%) of cases were found in the age group of 30-39 years. One fourth (27.8%) of the controls and
(31.5%) of the cases were unable to read and write. Majority 112(69.1%) of controls and 42 (77.8%) cases
were urban residence (Table 1).

Table 1: Socio-demographic characteristics of study participants in North Shoa, Ethiopia, 2020
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Variables Cases, N (%) Controls, N (%)

Age    

30-39 years

40-49 years

34(63.0) 99(61.1)

20(37.0) 63(38.9)

Level of education   

Can’t read and write

Primarily (1-8)

Secondary (9-12)

Diploma and Above

17(31.5) 45(27.8)

16(29.6) 42(25.9)

11(20.4) 32(19.8)

10(18.5) 43(26.5)

Body mass index   

< 18.5

18.5 - 24.9

25 – 30

4(7.4) 14(8.6)

29(53.7) 103(63.6)

21(38.9) 45(27.8)

Wealth index   

Poor

Rich

28(51.9) 105(64.8)

26(48.1) 57(35.2)

Marital status   

Single

Married

Widowed

Divorced

4(7.4) 14(8.6)

40(74.1) 125(77.2)

4(7.4) 11(6.8)

6(11.1) 12(7.4)

Occupation   

House wife

Worker

31(57.4) 71(43.8)

23(42.6) 91(56.2)

Place of residence   

Urban

Rural

42(77.8) 112(69,1)

12(22.2) 50(30.9)

Reproductive health history
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The magnitude of oral contraceptive user were 112 (69.1%) and 41(75.9 %) among controls and cases.
Seventy-seven (47.5%) of controls and 32 (59.3%) of the cases have seen their �rst menarche at less than
14 years. Majority 144 (88.9%) of controls and 47 (87%) of cases had history of childbirth. About 144
(88.9%) of controls and 47 (87%) of cases had less than �ve children. Majority 131 (84.6%) of control and
52 (96.3%) of case had age at �rst birth between 15 to 24 years (Table 2).

Table 2: Reproductive history among study participants in health facilities, Ethiopia, 2020
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Variables Cases, N (%) Controls, N (%)

Ever used contraceptive any method    

No

Yes

7(13) 22(13.6)

47(87) 140(86.4)

How long used oral contraceptives   

No

< 5yrs

 >5yrs

13(24.1) 50(30.9)

27(50) 102(63.0)

14(25.9) 10(6.2)

Ever used IUCD   

No

Yes

14(25.) 73(45.1)

40(74.1) 89(54.9)

How long used IUCD   

No

< 5yrs

≥ 5yrs

14(25.9) 73((45.1)

20(37) 37(22.8)

20(37) 52(32.1)

Pattern of menstrual history   

Regular

Irregular

32(59.3) 111(68.5)

22(40.7) 51(31.5)

Post coital bleeding   

No

Yes

35(64.8) 123(75.9)

19(35.2) 39(24.1)

Ever give birth   

No

Yes

1(1.9) 6(3.7)

53(98.1) 156(96.3)

Age at �rst birth   

15-24yrs

25-34yrs

35(29.7) 82(87.3)

18(23.3) 74(68.7)

Genital trauma at time of delivery   

No 35(64.8) 122(75.3)
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Yes 19(35.2) 40(24.7)

Type of trauma   

No trauma

Cervix

Vagina

Both

35(64.8) 122(75.3)

4(7.4) 11(6.8)

9(16.7) 20(12.3)

6(11.1) 9(5.6)

Average birth interval   

No

1-2yrs

≥2yrs

4(7.4) 37(37)

29(53.7) 67(41.4)

21(38.9) 58(35.8)

History of Abortion   

No

Yes

18(33.3) 82(50.6)

36(66.7) 80(49.4)

Family history of cervical cancer   

No

Yes

49(90.7) 153(94.4)

5(9.3) 9(5.6)

Lifestyle and sexual behavior
Half, 84 (51.9%) of controls and 40 (74.1%) of cases had history of sexual transmitted infections. Many
of the cases 45 (83.3%) and 114 (70.4%) of controls had developed pelvic infection. Twenty-six (16%) of
controls and 19 (35.2%) of cases had started �rst sexual intercourse at the age of less than 15 years.
More than two third 117 (72.2%) of the controls and 42 (77.8%) of the cases had never used condom
during sexual intercourse (Table 3). About 12(7.4) of the controls and 12(22.25) of the cases are HIV
positive.

Table 3: Life style and sexual behavior of study participants in North Shoa, Ethiopia, 2020
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Variables Cases, N (%) Controls, N (%)

Ever screened for cervical cancer    

No

Yes

51(94.4) 150(92.6)

3(5.6) 12(7.4)

Ever smoked   

No

Yes

53(98.1) 159(98.1)

1(1.9) 3(1.9)

Age at �rst sexual intercourse   

<15yrs

15-17yrs

>18yrs

19(35.2) 26(16)

20(37) 46(28.4)

15(27.8) 90(55.6)

Condom used during sexual intercourse   

No

Yes

42(77.8) 117(72.2)

12(22.2) 45(27.8)

Pelvic infection   

No

Yes

9(16.7) 48(29.6)

45(83.3) 114(70.4)

History of STI   

No

Yes

14(25.9) 78(48.1)

40(74.1) 84(51.9)

History of genital ulcer or swelling   

No

Yes

43(79.6) 122(75.3)

11(20.4) 40(24.7)

Partner history of genital ulcer   

No

Yes

37(68.5) 127(78.4)

17(31.5) 35(21.6)

HIV status   

Reactive

Non-reactive

12(22.2) 12(7.4)

41(75.9) 134(82.7)
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Undetermined 1(1.9) 16(9.9)

Partner have other partners   

No

Yes

16(19.6) 53(32.7)

38(70.4%) 109(67.3)

Determinants of pre-cancerous cervical lesions among
study participants
Multivariate analysis found the use of oral contraceptives for more than �ve years (AOR = 4.75; 95% CI:
1.48, 15.30), age of �rst sexual intercourse at less than 15 years (AOR = 3.77; 95% CI: 1.46, 9.69), history
of sexually transmitted infections (AOR = 2.63; 95%CI: 1.15, 6.00), and HIV positive (AOR = 3.45; 95% CI:
1.23, 9.25) were the determinants of pre-cancerous cervical lesions at p-value < 0.05 (Table 4).

Table 4: Bivariable and Multivariable analysis of the determinants of Pre-cancerous lesions among study
participants in North Shoa health facilities, Ethiopia, 2020
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Variables Controls, N
(%)

Cases, N
(%)

COR (95 %CI) AOR (95% CI)

Age of �rst marriage

<18yrs

=>18yrs

86(53.1) 35(64.8) 1.63(0.86, 3.08) 1.87 (0.88, 3.95)

76(46.9) 19(35.2) 1 1

Use of oral contraceptive

No

< 5yrs

>5yrs

>15yrs

50(30.9) 13(24.1) 1 1

102(63.0) 27(50) 1.02 (0.48, 2.14) 1.01 (0.42, 2.42)

10(6.2) 14(25.9) 5.38 (1.95,
14.86)

4.75
(1.47,15.30)*

85(52.5) 22(40.7) 1 1

Age of �rst birth

15-24yrs

25-34yrs

82 (87.3) 35 (29.7) 0.57(.29, 1.09) 0.78(0.67, 1.68)

74 (68.7) 18 (23.3 ) 1 1

Average birth interval

No

1-2yrs

≥2yrs

37(37) 4(7.4) 1 1

67(41.4) 29(53.7) 4.01(1.31, 12.27) 1.75 (0.42, 7.27)

58(35.8) 21(38.9) 3.349(1.06,
10.54)

1.61(0.36,7.27)

History of abortion

No

Yes

82(50.6) 18(33.3) 1 1

80(49.4) 36(66.7) 2.05(1.07,3.91) 1.57(0.67, 3.67)

Age of �rst sexual
intercourse

<15yrs

15-17yrs

>18yrs

26(16) 19(35.2) 4.38(1.96, 9.81) 3.77(1.46, 9.69)*

46(28.4) 20(37) 2.61(1.22, 5.57) 2.58(1.09, 6.08)*

90(55.6) 15(27.8) 1 1

Pelvic Infection

No

Yes

48(29.6) 9(16.7) 1 1

114(70.4) 45(83.3) 2.11(0.95, 4.64) 0.76(0.22, 2.73)

Sexually Transmitted
Infection
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No

Yes

78(48.1) 14(25.9) 1 1

84(51.9) 40(74.1) 2.65(1.34, 5.25) 2.63(1.15, 6.01)*

The result HIV

Positive

Unknown

Negative

12(7.4) 12(22.2) 3.27(1.36, 7.83) 3.45 (1.29,
9.25)*

16(9.9) 1(1.9) 0.20 (0.03, 1.58) 0.43(0.05, 3.75)

134(82.7) 41(75.9) 1 1

Note: *indicates signi�cant variables at p-value < 0.05.

Discussion
Early detection and treatment of pre-cancerous cervical lesions is critical to prevent the progression of
cervical cancer. We developed a model that would help clinicians to prioritize women at higher risk of
developing pre-cancerous cervical lesions for screening. These women are those who have used oral
contraceptive for more than �ve years, had history of early (before age 15 years) initiation of sexual
intercourse, and had sexually transmitted infections including HIV/AIDS.

The odds of developing pre-cancerous cervical lesions among women who used oral contraceptives for
more than �ve years were 4 times higher than women who had not used oral contraceptives. This �nding
were consistent with the study conducted in Ethiopia(15), Indonesia(16), and Thailand(17). Prolonged
use of oral contraceptive hormones may increase eversion of the columnar epithelium to the ectocervices
that enhance the exposure of the columnar epithelium to HPV infection(18).

Early initiation of sexual intercourse is associated with increased odds of acquiring pre-cancerous
cervical lesions. We found that women who initiated sexual intercourse before 15 years were 3 times
more likely to develop pre-cancerous cervical lesions than women who started sexual intercourse after 18
years. This �nding was consistent with the study conducted in Ethiopia(15,19) and
Rwanda(20).Moreover, the odds of developing pre-cancerous cervical lesions among women who
initiated sexual intercourse in between 15 - 17 years were 2 times higher when compared to women with
age greater than 18 years and the �nding is consistent with other study conducted in Ethiopia(21). Most
of the time sexual practice is performed with aged partners and practicing early sex could probably
increases the risks of Human Papiloma Virus (HPV) infection deu to a biological predisposition of
premature cervix in the early age.

Sexually Transmitted Infections (STIs) were another determinant factor for the development of pre-
cancerous cervical lesions among women in this study. The odds of developing pre-cancerous cervical
lesion among women with history of sexually transmitted infections were 2.6 times higher than women
who had no history of STIs. This �nding was consistent with the studies conducted in Ethiopia(11,22),
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Egypt(23), and Moroco(24). The association would be potentially explained by co-infection of HPV with
other STIs. Similarly, an increased odd of pre-cancerous cervical lesion was observed among HIV positive
women than HIV negative women suggesting that Immuno-compromised women should take cervical
cytological examination, annually. As previous study conducted on the intention of cervical cancer
screening among women was low, a lot has to be done to enhance the intention and uptake of screening.
This �nding is consistent with the study conducted in Ethiopia(25), Tanzania(26), and Côte d'Ivoire(27).
The possible explanation might be immune suppression, and easily attacks to human papilloma virus
aggravate the pre-cervical cancer.

Limitations of the Study

The results of this study should be interpreted by considering the following limitations. Some participants
may not disclose their actual problem during history taking and data collection from cultural and reduced
literacy. However, to reduce under estimation of the �ndings, data collectors have been trained intensively
for 10 days to gather relevant information by explaining the purpose of the study and provide genuine
answers. Consequently, recall and social desirability bias were reduced.

Conclusions And Recommendation
In conclusion, women who used oral contraceptives for more than �ve years, started sexual intercourse
before 15 years, had history of sexual transmitted infections, and HIV positive women were more likely to
have pre-cancerous cervical lesion. Hence health institutions should develop targeted intervention
strategies for behavioral change communication to prevent and control early sexual behavior and
sexually transmitted infections, thereby prevent cervical pre-cancerous lesions. More importantly, the
concept of life-course principles should be introduced for female adolescents as early as possible. This
approach recognizes the opportunity to prevent and control diseases at key stage in life from
preconception to adulthood going through all developmental stages.
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