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Purpose: Globally, cervical cancer is the fourth most frequent cancer among women. An

estimated 570,000 cases of cervical cancer representing 6.6% of all female cancers were

reported in the year 2018. Approximately, 90% of deaths from cervical cancer occurred in

low- and middle-income countries. Screening cervical cancer at an early stage and providing

access to effective treatment can significantly improve the likelihood of survival. Hence, this

study aimed to assess the determinants of visual inspection of cervix with acetic acid (VIA)

positivity among women screened in public hospitals of Oromia region, Ethiopia.

Methods: A hospital-based un-matched case-control study was conducted in Oromia region,

Ethiopia. Cases were women who have a positive result for the VIA test, and controls were

women with a negative result. An interviewer-administered questionnaire was used to collect the

data. Multiple binary logistic regressions were conducted to assess the determinants of VIA

positivity. Adjusted odds ratios (AOR) with 95% confidence intervals (CI) were reported to

describe the strength of associations. Statistical significance was declared at a p-value <0.05.

Results: A total of 74 cases and 148 controls were included in this study. The mean age of

cases and controls was 40.5 ± 13.3 years and 37.1 ± 11.9 years, respectively. Women with

parity of four or more children had two times higher odds being positive for VIA test compared

to their counterparts (AOR: 2.1, 95% CI: 1.3–4.0). Women with a history of post-coital

bleeding had three times higher odds of VIA positivity compared to their counterparts

(AOR: 3.3, 95% CI: 1.2–8.0). History of sexually transmitted infection (AOR: 1.9, 95% CI:

1.1–3.5), having multiple sexual partners (AOR: 3.2, 95% CI: 1.2–8.0), and history of smoking

(AOR: 8.9, 95% CI: 1.6–48.0) were also found to be determinants of VIA positivity.

Conclusion: This study found that women with parity greater than four children, post-coital

bleeding, history of sexually transmitted infections, having multiple sexual partners, and history of

smoking were significantly associated with VIA positivity. Women with the mentioned character-

istics should be encouraged to have a close follow-up for the screening. Additionally, awareness

creation activities on the identified risk factors are strongly recommended for all women.

Keywords: visual inspection of cervix with acetic acid, VIA positivity, cervical precancerous

lesions, cervical cancer, determinants, factors associated, Oromia region, Ethiopia

Introduction
Cervical cancer is cancer that forms in the tissues of a cervix. It is usually slow-

growing cancer that may not have symptoms but can be found with regular Pap

tests.1 Precancerous lesions are biologically defined as lesions that can progress
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potentially to invasive cervical cancer if left untreated.2–4

Human Papilloma Virus (HPV) is a necessary cause of

cervical cancer, but it is not a sufficient cause, and other

cofactors are required for progression from cervical HPV

infection to cancer.5

Globally, cervical cancer is the fourth most frequent

cancer among women. An estimated 570,000 cases repre-

senting 6.6% of all female cancers were reported in

the year 2018.6 Approximately, 90% of deaths from cervi-

cal cancer occurred in low- and middle-income

countries.7–10

In Ethiopia, cervical cancer ranks as the second leading

cause of female cancer. About 7095 new cases are diag-

nosed annually and about 4732 deaths occur from the

same cause in the same year.7 About 80% of reported

cases of cancer in Ethiopia are diagnosed at advanced

stages when very little can be done to treat the disease.

This is largely due to the low awareness of cancer signs

and symptoms, inadequate screening, early detection and

treatment services, inadequate diagnostic facilities, and

poorly structured referral system.11–13

Diagnosing cervical cancer at an early stage and pro-

viding access to effective treatment can significantly

improve the likelihood of survival.14 However, the acces-

sibility of the screening service, as well as the coverage of

the Human Papillomavirus vaccine in most parts of the

world, is not optimal.15–17

The standard practice is to screen women using cytol-

ogy (Pap-test) but this screening method requires highly

trained human resources and substantial amount of labora-

tory equipment. Because of the high cost of setting up

these screening programs in low- and middle-income

countries, alternative screening methods are needed.5,14,18

Among available alternative techniques, visual inspection

with acetic acid (VIA) involves an examination of the

cervix with the naked eye, using a bright light source,

after 1 min of 3–5% dilute acetic acid application using

a cotton swab or a spray. Detection of well-defined aceto-

white areas close to the squamocolumnar junction (SCJ)

indicates a positive test.18,19 The test characteristics of

VIA have been evaluated in several cross-sectional studies

in less-developed countries. These studies have reported

promising results that support its use as an alternative to

cervical cytology.20–24

In Ethiopia, few studies have been conducted to assess

the predictors of the cervical precancerous lesion. Factors

identified by those studies were: being in the older age

group, having multiple sexual partners, parity greater than

four children, initiation of sexual intercourse at an early

age, history of sexually transmitted infections, long-term

use of oral contraceptives.25–29 The aim of this study was

to assess the determinants of VIA positivity among women

screened for cervical precancerous lesions in selected hos-

pitals of the Oromia region, Ethiopia using a case-control

study design.

Materials and Methods
Study Design, Population and Sample Size
A facility-based unmatched case-control study was con-

ducted in hospitals screening women for cervical precan-

cerous lesions using visual inspection of the cervix with

acetic acid (VIA) in the Oromia region, Ethiopia. Based on

the 2007 census conducted by the Central Statistical

Agency of Ethiopia (CSA), Oromia Region has a total

population of 26,993,933, consisting of 13,595,006 men

and 13,398,927 women; urban inhabitants number

3,370,040 or 11.3% of the population. With an estimated

area of 353,006.81 square kilometers, this region has an

estimated population density of 76.93 people per square

kilometer.

Three hospitals providing regular screening services

for cervical precancerous lesions were selected for this

study. The three selected hospitals were Robe general

hospital, Shashemene referral hospital, and Bishoftu gen-

eral hospital. All women screened for the precancerous

lesion of the cervix in those selected hospitals were the

source population for this study. The total sample size was

allocated to each selected hospital using probability pro-

portionate to the average monthly number of women

screened and case detection rate, which was reviewed

from registration books of respective hospitals. We used

a case-based control selection method; whenever one case

was selected two controls were included from a similar

hospital until the required sample size fulfilled.

The sample size was calculated online using Open-Epi

version 3.01, considering the parameters of a 95% level of

confidence, 80% power, taking 1:2 cases to controls ratio.

Considering sexuality transmitted infections to be

a significant determinant of the cervical precancerous

lesion which was reviewed from different reviewed litera-

ture, 19.3% proportion of sexually transmitted disease

among cases, and 6.1% proportion of sexually transmitted

infection among control.26 After adding a 10% non-

response rate, the final sample size was 77 cases and 153

controls.
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Data Collection Tools and Instruments
A structured data collection tool was developed after review-

ing the literature and client record/logbook.26–28,30 The ques-

tionnaire was first prepared in English, and translated to local

language (Afan-Oromo) and finally back-translated to

English to ensure consistency. The questionnaire includes

questions about the socio-demographic and economic char-

acteristics, reproductive, lifestyle, and sexual behavior of the

study participants (S1 File). Data were collected through face

to face interviews using a structured data collection ques-

tionnaire in a private room to maintain the privacy of study

participants. Data collectors were recruited among health

practitioners in the study hospitals with clinical experience

and training on screening of cervical precancerous lesions.

Data collectors were provided with training on the objective

of the study, contents of the questionnaires, and how to

maintain confidentiality and privacy of the study participants.

All questionnaires were checked for completeness every day

by the principal investigator and supervisors.

Data Analysis Method
Data were entered into EpiData version 3.1 then exported

to Statistical Package for Social Science (SPSS) version

20. Data were cleaned by running simple frequency dis-

tributions, summary statistics, and cross-tabulation.

Descriptive statistics were used to summarize the socio-

demographic and clinical characteristics of the study par-

ticipants. Odds ratios with 95% confidence intervals (CI)

were computed to identify the presence and strength of

association. Variables with p-value < 0.05 in the univariate

binary logistic regression analysis were included in

a multiple binary logistic regression analysis to assess

the individual effect of each variable on the outcome

variable. Multicollinearity between independent variables

was assessed using the variance inflation factor (VIF)

before entering the variables into the final model. The

final model of multiple binary logistic regressions was

fitted using a forward method with Hosmer and

Lemeshow goodness of fit test (p=0.27). Statistical signif-

icance was declared at p-value < 0.05.

Ethical Consideration
This study conducted following the principles of the declara-

tions of Helsinki. Ethical clearance was obtained from the

ethical review committee of MaddaWalabuUniversity. After

receiving ethical clearance, permission to conduct the

research was obtained from respective hospitals. An

information sheet was prepared and read to all eligible parti-

cipants of the study to obtain written informed consent, all

participants were informed about the purpose of the study

and their participation was voluntary. Women with positive

results of VIA were treated immediately following the

screening whereas suspicious invasive cervical cancer find-

ings were linked to gynecology clinic for further diagnosis.

Operational Definitions
Precancerous Lesion of the Cervix

A premalignant lesion of the uterine cervix that can pro-

gress to cervical cancer if left untreated.

Visual Inspection of the Cervix with Acetic Acid (VIA)

Screening method which involves naked-eye inspection of

the uterine cervix 1 min after application of a 3–5% solu-

tion of acetic acid using a cotton swab or a spray.

Cases

The appearance of aceto-white areas in the transformation

zone, close to the squamocolumnar junction, or the os by

VIA test.

Controls

The absence of aceto-white areas in the transformation

zone, close to the squamocolumnar junction or the os by

VIA test.

Sexually Transmitted Infections (STI)

In this study, STI refers to women with a history of STI

related syndromes such as lower abdominal pain, vaginal

discharge, pain in urination, genital ulcer, and/or inguinal

bubo.

Results
A total of 74 cases and 148 controls were included in this

study with a response rate of 96.1%. The age of women in

this study ranges from 21 to 50 years old. The mean age of

cases and controls with their standard deviations were 40.5

± 13.3 years and 37.1 ± 11.9 years, respectively. Forty-

seven (63.5%) of cases and 116 (78.4%) of controls were

married (Table 1).

Reproductive Health-Related

Characteristics of Study Participants
As described in Table 2, the history of contraceptive use in

this study was 47 (53.5%) among cases and 114 (77%)

among controls. The most frequent type contraceptive

method used was Injectable (Depo-Provera), 36 (48.6%),
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and 65 (43.9%) among cases and controls, respectively.

Nineteen (25.7%), and 5 (3.4%) of cases and controls had

a history of post-coital bleeding, respectively. Seventy

(94.6%) of cases and 129 (87.2) of controls had ever

given birth. Thirty-seven (50%) of cases and 54 (36.5%)

of controls had at least one history of abortion in their

lifetime. Among study participants, 16 (21.6%) of cases,

and 3 (2.0%) of controls had a family history of cervical

cancer.

Lifestyle and Sexual Related

Characteristics of Study Participants
Among study participants, 10 (13.5%) of cases, and 4

(2.7%) of controls had ever been screened for cervical

cancer before the current screening. Fourteen (18.9%) of

cases and 4 (2.7%) of controls had a history of smoking.

Sixty (81.1%) of cases and 114 (77%) of controls had

never used a condom in their lifetime. Regarding sexually

transmitted infections (STI), 50 (67.6%) of cases, and 48

(32.4%) of controls had a history of STI. In terms of HIV

status, 26 (36.6%) of cases and 35 (24.1) of controls were

HIV positives (Table 3).

Factors Associated with VIA positivity
In the univariate binary logistic regression; age, marital sta-

tus, use of contraceptive, age at first birth, parity, post-coital

bleeding, family history of cervical cancer, being ever

screened for cervical cancer, history of smoking, pelvic

inflammatory disease, sexually transmitted infection,

Table 1 Sociodemographic Characteristics of Women Screened for a Precancerous Lesion of the Cervix in Oromia Region, Ethiopia,

2019

Variables Cases, n (%) Controls, n (%) COR (95% CI) p-value

Age (years)

21–30 9 (12.2) 38 (25.7) 1

31–40 45 (60.8) 87 (58.8) 2.2 (0.9–4.9) 0.06

41–50 20 (27) 23 (15.5) 3.7 (1.4–9.4) 0.007*

Educational status

No formal education 28(37.8) 48 (32.4) 1

Primary education 22 (29.7) 54 (36.5) 0.7 (0.3–1.4) 0.3

Secondary education 18 (24.3) 35 (23.6) 0.9 (0.4–1.8) 0.7

College and above 6 (8.1) 11 (7.4) 0.9 (0.3–2.8) 0.9

Marital status

Single 1 (1.4) 9 (6.1) 1

Married 47 (63.5) 116 (78.4) 3.6 (0.5–29.6) 0.2

Widowed 12 (16.2) 6 (4.1) 18 (1.8–177) 0.01*

Divorced 14 (19.0) 17 (11.5) 7.4 (0.8–65) 0.07

Occupation

Housewife 35 (47.3) 80 (54) 1

Merchant 16 (21.6) 22 (14.9) 1.6 (0.8–3.5) 0.2

Daily labourer 14 (18.9) 17 (11.5) 1.8 (0.8–4.2) 0.1

Government employee 7 (9.5) 15 (10.1) 1.1 (0.4–2.8) 0.9

Others 2 (2.7) 14 (9.5) 0.3 (0.1–1.5) 0.1

Religion

Muslim 20 (27.0) 48 (32.4) 1

Orthodox Christian 37 (50.0) 72 (48.6) 1.2 (0.6–2.3) 0.5

Protestant or catholic 17 (23.0) 28 (19.0) 1.4 (0.6–3.2) 0.4

Family income per month in Ethiopian birr

<1500 30 (40.5) 73 (32.9) 1

1500–2999 20 (27.0) 61 (27.5) 0.7 (0.3–1.4) 0.3

3000–4999 16 (21.6) 60 (27.0) 0.5 (0.2–1.1) 0.08

≥5000 8 (10.8) 20 (13.5) 0.5 (0.2–1.4) 0.2

Note: *Significant at p<0.05 (crude).
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Table 2 Reproductive Health-Related Characteristics of Women Screened for a Precancerous Lesion of the Cervix in Oromia Region,

Ethiopia, 2019

Variables Cases, n (%) Control, n (%) COR P-value

Ever use of contraceptive

Yes 47 (63.5) 114 (77) 0.5 (0.3–0.9) 0.04*

No 27 (36.5) 34 (23) 1

Oral contraceptive use

Yes 1 (1.4) 7 (4.7) 0.3 (0.03–2.3) 0.2

No 73 (98.6) 141 (95.3) 1

Duration of oral contraceptive use

<5 years 0 (0) 5 (3.4) 1

≥ 5 years 1 (1.4) 2 (1.3) 0.7 (0.3–5.5) 0.8

Injectable (Depo-Provera) use

Yes 36 (48.6) 65 (43.9) 1.2 (0.7–2.1) 0.5

No 38 (51.3) 83 (56.1) 1

Duration of Injectable (Depo-Provera) use

<5 years 19 (25.7) 38 (25.7) 1

≥5 years 17 (23) 27 (18.2) 0.8 (0.3–6.4) 0.9

Implant use

Yes 5 (6.8) 22 (14.9) 0.4 (0.1–1.1) 0.08

No 69 (93.2) 126 (85.1) 1

Duration of implant use

<5 years 4 (5.4) 12 (8.1) 1

≥5 years 1 (1.4) 10 (6.8) 0.3 (0.03–3.1) 0.3

Intrauterine contraceptive device use

Yes 5(6.8) 20 (13.5) 0.4 (0.2–1.2) 0.2

No 69 (93.2) 128 (86.5) 1

Duration of intrauterine contraceptive device use

<5 years 2 (2.8) 8 (5.4) 1

≥5 years 3 (4) 12 (8.1) 0.9 (0.1–7.3) 0.9

Age at menarche

≤12 years 4 (5.4) 4 (2.7) 1

13–14 years 50 (67.6) 80 (54.1) 0.6 (0.1–2.6) 0.5

≥15 years 20 (27) 64 (43.2) 0.3 (0.07–1.3) 0.1

Menstrual history

Regular 27 (36.5) 71 (48) 1

Sometimes irregular 30 (40.5) 42 (28.4) 1.8 (0.9–3.5) 0.06

Always irregular 12 (16.2) 26 (17.6) 1.2 (0.5–2.7) 0.6

No menses 5 (6.8) 9 (6.1) 1.4 (0.4–4.7) 0.5

Post coital bleeding

Yes 19 (25.7) 5 (3.4) 9.8 (3.5–27) <0.001*

No 55 (74.3) 143 (96.6) 1

Ever gave birth

Yes 70 (94.6) 129 (87.2) 2.5 (0.8–7.8) 0.09

No 4 (5.4) 19 (12.8) 1

(Continued)
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partners’ history of sexually transmitted infection (STI),

genital ulcer or swelling, HIV status, and lifetime number

of sexual partners were associated with VIA positivity.

After controlling for the effect confounders in multiple

binary logistic regressions: parity, post-coital bleeding,

smoking, and history of STI and lifetime number of sexual

partners of women were found to be determinant factors for

the VIA positivity. Women with parity of four or more had

two times higher (AOR=2.1, 95% CI: 1.3–4.0) risk of being

positive for the VIA test compared to those with parity of less

than four. Women with a history of post-coital bleeding were

more likely (AOR: 3.3, 95% CI: 1.2–8.0) to be positive for

the VIA test compared to those who did not have a history of

post-coital bleeding. Women with a history of smoking had

higher odds of being positive for the VIA test (AOR: 8.9,

95% CI: 1.6–48) compared to non-smokers. Women with

a history of STI were associated with higher odds of being

positive for the VIA test (AOR: 1.9, 95% CI: 1.1–3.5)

compared to those without a history of STI. Women with

three or more sexual partners in their lifetime were signifi-

cantly associated with VIA positivity (AOR: 3.2, 95% CI:

1.2–8) compared to their counterparts (Table 4).

Discussion
This study aimed to assess the determinants of visual

inspection of uterine cervix with acetic acid (VIA) posi-

tivity among screened women in selected hospitals of

Oromia region, Ethiopia. In this study, parity, post-coital

bleeding, smoking, and history of sexually transmitted

infection (STI), and lifetime number of sexual partners of

women were found to be significant determinants of VIA

positivity.

In the present study, 67.6% of cases and 32.4% of

control had a history of STI as reported by women depend-

ing on the common STI related syndromes described under

the operational definitions section. This finding indicates

that women with a history of STI have a higher chance of

being infected by the human papillomavirus, a sexually

transmitted infection, and the most important risk factor of

cervical cancer.5 The magnitude of human immunodefi-

ciency virus (HIV) infection among cases and controls was

36.6%, and 24.1%, respectively. This represents that

women with HIV infection might have exposed to other

sexually transmitted diseases where the human

Papillomavirus is not an exception.

Table 2 (Continued).

Variables Cases, n (%) Control, n (%) COR P-value

Parity

1–3 31 (44.3) 76 (58.9) 1

≥4 39 (55.7) 53 (41.1) 1.8 (1.01–3.2) 0.04*

Age at first birth

≤18 years 37 (52.9) 45 (34.6) 1

19–30 years 31 (44.3) 77 (59.2) 0.5 (0.3–0.9) 0.02*

>30 years 2 (2.9) 8 (6.2) 0.3 (0.1–1.7) 0.2

Average birth interval

< 2 years 10 (14.3) 13 (10) 1

2–3 years 41 (58.6) 81 (62.3) 0.6 (0.3–1.9) 0.3

> 3 years 19 (27.1) 36 (27.7) 0.7 (0.2–1.9) 0.4

History of abortion

Yes 37 (50) 54 (36.5) 1.7 (0.9–3.06) 0.06

No 37 (50) 94 (63.5) 1

Number of time faced abortion

1–2 times 31 (83.8) 52 (94.5) 1

≥3 times 6 (16.2) 3 (5.5) 3.3 (0.8–14.3) 0.1

Family history of cervical cancer

Yes 16 (21.6) 3 (2.0) 13 0.3 (3.7–47.4) <0.001*

No 58 (78.4) 145 (98.0) 1

Note: *Significant at p-value<0.05 (crude).
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Table 3 Lifestyle- and Sexual-Related Characteristics of Women Screened for a Precancerous Lesion of the Cervix in Oromia Region,

Ethiopia, 2019

Variables Cases, n (%) Controls, n (%) COR P-value

Ever screened for cervical cancer

Yes 10 (13.5) 4 (2.7) 5.6 (1.7–18) 0.005*

No 64 (86.5) 144 (97.3) 1

History of smoking

Yes 14 (18.9) 5 (3.4) 6.6 (2.3–19.3) <0.001*

No 60 (81.1) 143 (96.6) 1

Age at sexual intercourse debut, n=214

<18 year 45 (61.5) 73 (51.8) 0.6 (0.3–1.1) 0.1

≥18 year 28 (38.4) 68 (68) 1

Condom use

Always 5 (6.8) 19 (12.8) 1

Some times 9 (12.2) 15 (10.1) 2.2 (0.6–8.2) 0.2

Never use 60 (81.1) 114 (77) 2 (0.7–5.6) 0.1

History of pelvic inflammatory disease

Yes 41(55.4) 32 (21.6) 4.5 (2.4–8.2) <0.001*

No 33 (44.6) 116 (78.4) 1

History of sexually transmitted infections

Yes 50 (67.6) 48 (32.4) 4.3 (2.3–7.8) <0.001*

No 24 (32.4) 100 (67.6) 1

Sexual partners’ history of sexually transmitted infections

Yes 37 (50) 30 (20.3) 3.9 (2.14–7.2) <0.001*

No 37 (50) 118 (79.7) 1

History of genital ulcer or swelling

Yes 13 (17.6) 16 (10.8) 1.7 (0.7–3.8) 0.1

No 61 (82.4) 132 (89.2) 1

Sexual partners’ history of genital ulcer or swelling

Yes 10 (13.5) 6 (4.1) 3.6 (1.2–10.61) 0.01*

No 64 (86.5) 142 (95.9) 1

Ever screened for HIVa

Yes 71 (95.9) 145 (98) 0.5 (0.09–2.4) 0.4

No 3 (4.1) 3 (2) 1

HIV statusa

Positive 26 (36.6) 35 (24.1) 2.2 (1.1–3.9) 0.01*

Negative 45 (63.4) 110 (75.9) 1

Number of sexual partners in a lifetime

One 21 (28.4) 64 (44.1) 1

Two 25 (33.8) 59 (40.7) 1.3 (0.6–2.5) 0.4

Three and above 28 (37.8) 22 (15.2) 3.8 (1.8–8.1) <0.001*

Did your partner have another sexual partner?

Yes 38 (51.4) 79 (53.4) 0.8 (0.5–1.5) 0.6

No 36 (48.6) 69 (46.6) 1

Number of other sexual partners of husband (n=110)

1–2 15 (46.9) 48 (61.5) 1

≥ 3 17 (53.1) 30 (38.5) 1.8 (0.8–4.2) 0.1

Notes: *Significant at p-value<0.05 (crude); aHuman immunodeficiency virus.
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This studyfinding revealed that womenwith parity of four

or more children had two times higher risk of being positive

for the VIA test compared to those with parity of less than

four. This finding is supported by a previous study conducted

in Debremarkos and Jimma (Ethiopia), which showed parity

of greater than four children were associated with a higher

risk of cervical surface epithelial cell abnormalities.25,27

Also, the finding was in line with a review reported by

Castellsague et al,31 and a population-based cohort study

conducted by Jensen et al.32However, thisfinding contradicts

with previous studies conducted in Rwanda and Israel that

reported high parity as a protective factor (AOR=0.42 and

0.39, respectively) for cervical cancer.33,34

In the present study, women with a history of post-coital

bleeding (PCB) had three times higher odds of being positive

forVIA than their counterparts. This finding is supported by

the previous study conducted in Israel, found that PCB as

a significant risk factor for cervical dysplasia (AOR= 1.82).34

Womenwho have a history of smoking had nine times higher

odds of being positive for VIAthan non-smokers. In line with

this finding the European Prospective Investigation into

Cancer and Nutrition data reported smoking status, duration

and intensity showed a two-fold increased risk of cervical

intraepithelial neoplasia of grade 3 or carcinoma in situ, and

invasive cervical cancer.35 Another similar prospective fol-

low-up study found that long-term smoking more than 8

years was associated with increased risk of cervical intrae-

pithelial neoplasia grade 3 or more.36

This study also found that women with a history of STI

had two times higher odds of being positive for VIA com-

pared to their counterparts. This association is supported by

several previous studies conducted in Ethiopia and

elsewhere.26,28,29,37,38 This could be related to the fact that

women with a history of STI had a higher risk of being

infected by the human Papillomavirus. Since human papillo-

mavirus is the most known risk factor for cervical cancer.5

This study also found that women with multiple sexual

partners were more likely to be positive for the VIA test. This

Table 4 Multiple Binary Logistic Regression Analysis of Factors Associated with via Positivity Among Screened Women, Oromia

Region, Ethiopia, 2019

Variables Cases, n (%) Control, n (%) AOR (95% CI) P-value

Parity

1–3 31 (44.3) 76 (58.9) 1

≥4 39 (55.7) 53 (41.1) 2.3 (1.3–4.0) 0.004**

Post coital bleeding

Yes 19 (25.7) 5 (3.4) 3.3 (1.2–8.0) 0.01**

No 55 (74.3) 143 (96.6) 1

History of smoking

Yes 14 (18.9) 5 (3.4) 8.9 (1.6–48.0) 0.01**

No 60 (81.1) 143 (96.6) 1

History of sexually transmitted infections

Yes 50 (67.6) 48 (32.4) 1.9 (1.1–3.5) 0.006**

No 24 (32.4) 100 (67.6) 1

Number of the sexual partner in a lifetime

One 21 (28.4) 64 (44.1) 1

Two 25 (33.8) 59 (40.7) 1.2 (0.6–2.3) 0.6

Three and above 28 (37.8) 22 (15.2) 3.2 (1.2–8.3) 0.01**

Age group

21–30 9 (12.2) 38 (25.7) 1

31–40 45 (60.8) 87 (58.8) 1.3 (0.5–2.9) 0.4

41–50 20 (27) 23 (15.5) 2.3 (0.9–5.7) 0.07

HIV statusa

Positive 26 (36.6) 35 (24.1) 0.8 (0.4–1.9) 0.7

Negative 45 (63.4) 110 (75.9) 1

Notes: **Significant at p-value <0.05 (adjusted), aHuman immunodeficiency virus.

Abbreviation: AOR, adjusted odds ratio.
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finding is in line with several previous studies.26–29,37–39 This

might be related to that women with multiple sexual partners

have a higher risk of being infected by the human

Papillomavirus.

The findings of this study should be used in light of the

following limitations: The study included a relatively small

sample size and there might be high-risk type 2 errors, the

study discussed determinants of VIA positivity since cases

and controls were identified by VIA. Histopathological con-

firmation for cervical precancerous lesion and HPV status of

women was not addressed by this study. Hence, the study

cannot say whether the identified risk factors are risk factors

for HPV acquisition, HPV persistence, or progression to

cervical intraepithelial neoplasia. Some of the questions

regarding the sexual and reproductive history of the study

participants are sensitive, social desirability bias might have

affected the responses. Recall bias might also be the other

possible limitation of the present study.

Conclusions
In this study parity greater than four children, post-coital

bleeding, history of sexually transmitted infections, having

multiple sexual partners, and history of smoking were

found to be determinant factors for the VIA positivity.

Women with the mentioned characteristics should be

encouraged to have a close follow-up for the screening.

Additionally, awareness creation activities on the identi-

fied risk factors are strongly recommended for all women.

Abbreviations
AOR, adjusted odds ratio; COR, crudes odds ratio; CI,

confidence interval; HPV, human Papilloma virus; STI,

sexually transmitted infections; VIA, visual inspection of

uterine cervix with acetic acid.
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