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Abstract

Background and Aims: Cervical cancer is a global public health problem and the
second most common cancer which leads to morbidity and mortality among women
in developing countries like Ethiopia. In Ethiopia, annually 6294 new cervical cancer
cases and 4884 deaths are estimated in 2018 alone. This study aimed to assess the
prevalence and associated factors of precancerous cervical lesions among women on
antiretroviral therapy (ART) at Dukem Health Center, Central Ethiopia.

Methods: An institution-based cross-sectional study was carried out among
randomly selected 257 women receiving ART at Dukem Health Center. Data were
collected using a pretested structured questionnaire, medical record review, and
visual inspection with acetic acid. Collected data were entered into Epi-info 7.4 and
exported to SPSS version 26 for analysis. The prevalence of precancerous cervical
lesions and the characteristics of study participants were identified. Utilizing both
binary and multivariable logistic regression models, the existence and degree of
association with precancerous cervical lesions were determined with a p value < 0.05
and a 95% confidence interval.

Results: The prevalence of precancerous cervical lesions was 16% (95% ClI:
11.7-20.6). Significant association was found between precancerous cervical lesions
and a history of STIs (AOR=4.30, 95% Cl: 1.48-12.49), oral contraceptive use
(AOR = 6.56, 95% CI: 2.10-20.50), having multiple lifetime sexual partners (AOR =
2.53: 95% Cl: 1.05-6.10), and a recent CD4 count of less than 200 cells/mm?®
(AOR: 11.33, 95% CI: 2.88-24.58).

Conclusion: In the study area, the prevalence of precancerous cervical lesions was
relatively high. Therefore, concerned bodies are recommended to increase awareness of

the prevention of sexually transmitted diseases and limit sexual partners.
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1 | BACKGROUND

A precancerous cervical lesion is an abnormality in the cells of the
cervix that could eventually develop into cervical cancer. A primary
cause of this condition is a persistent or chronic infection with human
papilloma virus (HPV) which is the most common infection acquired
during sexual relations, usually early at a young age.'? Precancerous
cervical lesions are potentially preventable reproductive organ
cancers.2® It shows pathological changes that may be preliminary
to malignancy.*®

Women with HIV are more likely to have persistent HPV
infections leading to precervical lesions.® The late detection of
precancerous lesions is related to a low rate of survival after surgery
or radiotherapy.”® Although most HPV infections and precancerous
lesions disappear on their own, there is a risk that HPV infection may
become chronic and precancerous lesions will progress to invasive
cervical cancer in all women.” The World Health Organization (WHO)
recommends priority targeting the HPV vaccine for girls ages 9-13
years. Screening and prompt treatment are the most effective
methods to reduce the chance of women already exposed to the
virus from developing cervical cancer.*®** WHO currently recom-
mends a high-quality screening program through visual inspection
with acetic acid (VIA) in low-resource settings and HPV vaccination
to overcome this situation.?*2 VIA is one of the screening modalities
for cervical precancerous lesions, which provides quick results and
helps to get early treatment.”®14

In Sub-Saharan African countries, about 80% of cervical cancer
are detected in advanced stages when very little can be done to treat
the disease.’® In Ethiopia, annually 6294 new cervical cancer cases
and 4884 deaths are estimated in 2018.1¢ Smoking, high parity, long-
term hormonal contraceptive use, and co-infection with HIV have
been identified as cofactors of precancerous cervical lesions.*® Other
factors that play a role in both persistent HPV infection and
progression to cervical cancer include poor quality health care,
clinical stage, socioeconomic, reproductive, and behavioral related
factors.” ' In immune-compromised patients, precancerous cervical
lesions and cervical cancer are thought to be aggravated and progress
more rapidly.}”*® Cervical lesions are three times more common in
HIV-positive women.?

Cervical cancer screening coverage in developing countries is
only 19% compared with 63% in developed countries. To this end, a
1% or less screening rate was observed in countries such as

Bangladesh, Ethiopia, and Myanmar.”2° An 88% cure rate was

TABLE 1 Parameters used and sample size calculated using EPI-Info.

Proportion of precancerous cell

Associated factor Exposed Nonexposed AOR
Age at first birth 28.7% 11.3% 2.88
History of STI 23.8% 4% 4.50
Marital status 10.8% 50% 2.13

reported in a study conducted on the effects of cryotherapy in
India.2! Despite this, there was no screening service and subsequent
management of precancerous cervical lesions in HIV-infected women
in the study area. In addition, there was no evidence of the
prevalence of precancerous cervical lesions among women on
antiretroviral treatment in the study area. Therefore, this study
aimed to assess the prevalence of precancerous cervical lesions and
associated factors among women on antiretroviral treatment at
Dukem Health Center, Ethiopia.

2 | METHODS
2.1 | Study design, setting, and populations

An institution-based cross-sectional study was conducted among 257
randomly selected women on antiretroviral therapy (ART) at Dukem
Health Center, Ethiopia from October 1, 2021, to January 30, 2022.
The source populations were all HIV-positive women aged 218 years
who were registered and attending the ART clinic at Dukem Health
Center. The study population were all randomly selected women,
who were registered and attending the ART clinic at Dukem Health
Center, and whose age was 218 years. We excluded women who
were unable to provide the necessary information due to critical
iliness, had a hysterectomy, were in menstruation during the study

period, and were postpartum.

2.2 | Sample size determination and sampling
technique

The sample size for the study was determined manually using a single
population formula and EPI-Info version 7.0 (Table 1) to obtain the

largest sample size. Using the single population proportion formula,

23

with assumptions; 18.7%.“> of prevalence (p) of the problem, 5%

margin of error (d), and z,,, = 1.96;
n = (2a/2)%Pq (1.96)20.187(0.187)

&2 n= 0,052 n=234.

The largest sample size was 257 after adding a 10%2* for
nonresponse rate. Then, a simple random sampling technique was
applied to select the estimated samples from a list of 587 women
taking ART in the study area.

Confidence
Allocation level, power N Reference
1:1 95%, 80% 186 [22]
1:1 95%, 80% 114 [9]

11 95%, 80% 52 [9]
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2.3 | Ethical approval and consent to participate
Ethical clearance was obtained from the Ambo University College of
Medicine and Health Sciences ethical review board. By covering
transportation fees, study participants who were not on appointment
during the study period were invited for cervical cancer screening.
Written informed consent was obtained from each before data and
sample collection after telling them the purpose of the study. In
addition, participants' information was not disclosed to anyone else,
we also did not collect the name of study participants or any other
personal identifier. Women who had VIA test-positive results and
were eligible for treatment were counseled and linked with treatment
with cryotherapy.

2.4 | Study variables

The dependent variable of the study was precancerous cervical
lesions. The independent variables were sociodemographic factors
(age, educational status, marital status, monthly income level, and
occupation), reproductive Health factors (age at first sexual inter-
course, age at first delivery, number of deliveries, age at first
marriage, abortion, and oral contraceptive use), and sexual behavioral
factors (lifetime number of sexual partners, history of smoking,

condom utilization, and alcohol drinking).

2.5 | Operational definitions

VIA Positive test result: the presence of raised and thickened white
plaques or acetowhite epithelium, usually near the Squamocolumnar
junction (SCJ).2*

VIA Negative test result: the presence of smooth, pink, uniform, and
featureless cervix; cervical ectropion; polyp; cervicitis; inflammation;
and/or nabothian cyst after applying a dilute solution of acetic acid.?*

Eligible for cryotherapy: acetowhite lesion <75% of the cervix;
lesion does not extend onto the vaginal wall; and lesion extends
<2 mm beyond the diameter of the cryoprobe.?*

Ineligible for cryotherapy: acetowhite lesion >75% of the cervix;
lesion extends into the vaginal wall; lesion extends >2 mm beyond
the diameter of the cryotip and lesion suspicious for cancer.?*

Suspicious for cancer: the presence of cauliflower-like growth or

ulcer; fungating and bleeding mass.2*

2.6 | Data collection tools, process, and quality
assurance

A questionnaire adapted from reviewing similar studies and VIA was
used. It was prepared in English and then translated into the Afan
Oromo and Ambharic languages. A face-to-face interview using
structured questions, VIA procedure, and secondary data from
individual patient folders (CD4 count, history of STI) was conducted.

Open Access

Data were collected by three BSc Nurses and two Midwives who
have training in basic cervical cancer screening using VIA and
cryotherapy treatment. In addition, a 1-day training was given for
data collectors before data collection on the screening procedure.
Furthermore, the questionnaire was pretested on 5% of the sample
size in a similar study population at a health center in Bishoftu town

before the actual data collection.

2.7 | Data processing and analysis

The data were cleaned, entered into Epi Info version 7.4, and
exported to SPSS version 26 for analysis. Descriptive statistics were
performed and presented in the form of mean, standard deviation,
frequency, and percent. Bivariable and multivariable logistic regres-
sion were used to identify factors significantly associated with
precancerous cervical lesions. Variables with a p value<0.25 in
bivariable logistic regression were selected for multivariable logistic
regression. Multivariable analysis was done to determine the
presence of a statistically significant association between indepen-
dent variables and the dependent variable at 0.05 along with a 95%
Cl of adjusted odds ratio (AOR). The multicollinearity between
independent variables was done using the variance inflation
factor (VIF).

3 | RESULTS

3.1 | Sociodemographic characteristics

All 257 clients aged over 18 years were screened by VIA in the study
area yielding a 100% response rate. More than half (58%) of them
were in the age range of 30-39 years, with a mean age of 35.05 (+SD
6.5) years. About 29.2% of respondents were housewives by
occupation and nearly half (45.5%) of them had a family monthly
income of less than 1500 Ethiopian birr (ETB) (Table 2).

3.2 | Reproductive health-related characteristics
The mean age at first sexual intercourse was 16.26 years (SD +
2.346). In addition, the mean age at first marriage was 17.42 years
(SD +2.451). About 66.5% of them had their first sexual intercourse
at an age younger than 18 years. Half of the respondents (50.6%)
married at the age of over 18 years. Nearly Half of the respondents
(51.25%) were 18 years and above when they gave their first birth
and 34.6% of them have experienced abortion (Table 3).

3.3 | Sexual behavior characteristics

In this study, about 55.2% and 44.8% used condoms sometimes and
always respectively during sexual intercourse. In addition, 52.5% and
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TABLE 2 Sociodemographic characteristics of women on ART at
Dukem Health Center, Ethiopia (n=257).

Variables Categories Frequency %
Age in years <20 1 0.5
20-29 39 15
30-39 149 58
240 68 26.5
Marital status Married 132 514
Divorce 78 30.4
Widowed 38 14.8
Single 9 3.5
Education No education 105 40.9
Primary (1-8) 94 36.6
Secondary (9-12) 32 12.5
Diploma/Degree/above 26 10
Occupation Housewife 75 29.2
Private/NGO employee 67 26.1
Merchant 55 214
Daily laborer 41 16
Government employee 13 5.1
Others? 6 2.3
Family income in birr <1500 117 45.5
1501-3000 100 38.9
3001-4500 25 9.7
>4500 15 5.8

2Commercial sex worker (CSW) and student.

10.1% of the study participants had two or more sexual partners in
their lifetime and a history of alcohol drinking respectively (Table 4).

3.4 | Clinical factors

It was also identified that about 8.9% had a history of sexually
transmitted infections (STIs). In addition, an estimated 82.1% and
95.3% had baseline and recent CD4 counts >200 copies/mm?

respectively.

3.5 | Prevalence of precancerous cervical lesions

This study revealed that 41(16%, 95% Cl; 11.7-20.6) of the study
participants had positive precancerous cervical lesions. Of those who
were VIA positive, nearly all (97.6%) were eligible for cryotherapy

and were treated by cryotherapy during the study period (Table 5).

TABLE 3 Reproductive health-related characteristics of the
women on antiretroviral treatment at Dukem Health Center,
Ethiopia (n = 257).

Variables Categories Frequency %
Age of first sexual intercourse <15 63 24.5
15-17 108 42.0
>18 86 335
Age at first marriage (n = 247) <18 122 49.4
218 125 50.6
Ever use of contraceptive Yes 94 36.6
No 163 63.4
Give birth Yes 240 93.4
No 17 6.6
Parity <1 17 6.6
1-4 222 86.4
25 18 7
Age of first birth (n = 240) <18 117 48.75
218 123 51.25
History of abortion Yes 89 34.6
No 168 65.4

TABLE 4 Sexual behavior characteristics of women on
antiretroviral treatment at Dukem Health Center, Ethiopia (n =257).

Variables Categories Frequency %
Condom utilization (n = 38) Sometimes 21 55.2
Always 17 44.8
Lifetime number of sexual partners 1 122 47.5
22 135 525
Alcohol drinking Yes 26 10.1
No 231 89.9

One woman had Suspected invasive cervical cancer and she was

referred to a hospital for further diagnosis and treatment.

3.6 | Factors associated with precancerous
cervical lesions

In bivariable logistic regression, marital status, age at first marriage,
age of first sex, age of first birth, use of oral contraceptive pills,
having a history of abortion, number of sexual partners, history of
STI, baseline and recent CD4 count were found to be candidate
variable for the final model. In multivariable logistic regression
analysis taking oral contraceptive pills (AOR=6.56, 95%
Cl=2.10-20.51), history of STI (AOR=4.30, 95% Cl: 1.48-12.49),
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two or more sexual partners (AOR = 2.53, 95% Cl: 1.05-6.10), recent
CD4 count <200 (AOR=11.33, 95% Cl: 2.88-24.58) were signifi-

cantly associated with precancerous cervical lesion (PCCL) (Table 6).

4 | DISCUSSION

This study aimed to assess the prevalence and associated factors of
precancerous cervical lesions among Women on ART at Dukem

Health Center, Ethiopia. The prevalence of precancerous cervical

TABLE 5 Clinical characteristics of women on antiretroviral
treatment at Dukem Health Center, Ethiopia (n =257).

Variables Categories Frequency %
History of STI Yes 23 8.9
No 234 91.1
Current HAART use duration <1 12 4.7
e 1-3 17 6.6
>3 228 88.7
Baseline CD4 count <200 cells/mm® 46 17.9
2200 cells/mm?® 211 82.1
Recent CD4 count (n=251) <200 cells/mm? 12 4.7
2200 cells/mm® 239 95.3
VIA test result Positive 41 16.0
Negative 216 84.0
Cryotherapy eligibility (n=41)  Yes 40 97.6
No 1 24

Abbreviations: CD4, cluster of differentiation 4; HAART, highly active
antiretroviral therapy; STI, sexually transmitted infection; VIA, visual
inspection with acetic acid.

Open Access

lesions among HIV-positive women was 16% (95% Cl: 11.7-20.6).
This prevalence is comparable to a study in southwest Ethiopia.2®
Nevertheless, this prevalence is lower than the finding of a study
done in Kenya which was 9%.%° This finding is higher than a finding of
studies conducted in Amhara region, Ethiopia, Zambia, Tanzania,
Nigeria, Rwanda, and Uganda.”?¢"3! The possible reason for the
observed discrepancy might be due to differences in participants'
health-seeking behavior, availability and accessibility of the VIA test,
provider's experience with screening, and differences in the sexual
practices of the women.

The present study found women having a history of STls were
4.3 times more likely than noninfected women to develop pre-
cancerous cervical lesions. This finding is supported by studies
conducted in the Amhara regional state and northwest Ethiopia.?"??
The possible reason for this might be due to HPV infection is more
prevalent in individuals with STIs and different STIs can facilitate
HPV virus transmission.>>2% Therefore, women having other STIs in
addition to HIV should be checked for precancerous cervical lesions.

The present study also found that the prevalence of pre-
cancerous cervical lesions was 6.56 times higher for women who
used oral contraceptives than for those who did not. Research results
from the Amhara Region, Ethiopia, and South Africa support this
finding.”?2 This association may occur from the alteration of cervix
cells caused by oral contraceptive pills, which increases their
vulnerability to chronic high-risk HPV infection.>* Therefore, more
longitudinal research should be done to strengthen the association
between oral contraceptive use and PCCL among HIV-positive
women. In addition, alternative family planning should be suggested
for those women.

The present study also found that women who had several
sexual partners throughout their lives had a 2.53-fold increased risk
of developing precancerous cervical lesions as compared with
women who had a single sexual partner. Studies carried undertaken

in the southwest,?® northwest,?? and south of Ethiopia®® corroborate

TABLE 6 Bivariabe and multivariable logistic regression analysis of factors associated with PCCL among women on antiretroviral treatment

at Dukem Health Center, Ethiopia.

VIA result Odds ratio

Variable Categories Positive (%) Negative (%) COR (95%Cl) AOR(95%Cl) p Value

Taking OCP Yes 10 (55.5) 8 (44.5) 8.39 (3.0-22.88) 6.56 (2.10-20.51) 0.001*
No 31(13) 208 (87) 1 1

History of STI Yes 12 (52.17) 11 (47.8) 7.71 (3.11-19.07) 4.30 (1.48-12.49) 0.0007*
No 29 (12.4) 205 (87.6) 1 1

Life time's 22 31 (23) 104 (77) 3.33 (1.56-7.14) 2.53 (1.05-6.10) 0.039*

sexual partners 1 10 (8.2) 112 (91.8) 1 1

Recent CD4 count <200 8 (66.6) 4 (33.4) 12.48 (3.55-43.80) 11.33 (2.88-24.58) 0.001*
2200 33 (13.8) 206 (86.2) 1 1

Abbreviations: AOR, adjusted odds ratio; CD4, cluster of differentiation 4; Cl, confidence interval; COR, crude odds ratio; OCP, oral contraceptive pills;
PCCL, precancerous cervical lesion; STI, sexually transmitted infection; VIA, visual inspection with acetic acid.

*Significant at p < 0.05.
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this finding. Unprotected sexual contact is one way that HPV can
spread from one person to another, which may account for the higher
risk of HPV among women who have multiple sexual partners.>2
Therefore, in addition to counseling women to restrict the number of
sexual partners to reduce the incidence of PCCL, health professionals
who regularly provide care for HIV-positive women should also
recommend the VIA test.

According to this study finding, precancerous cervical lesions
were 11.3 times more likely among women with a recent CD4 count
of less than 200 cells/mm? than in those with a count of more than
200 cells/mm?. This finding is corroborated by a study conducted at
three clinics in Amhara region?? and Mekele® Ethiopia. The effect of
the immune role may be the explanation for women with CD4 counts
<200 cells/mm?® having a higher risk of PCCL. In other words, HIV
lowers immune function, which makes it harder to control infection

and slow the development of cervical lesions.

4.1 | Limitations of study

Given that the research was cross-sectional, temporality was over-
looked when characterizing the cause-and-effect relationship
between the exposure and outcome variables. In addition, a
precancerous cervical lesion was evaluated only based on the results
of the VIA test, which may have overlooked a visually undetectable
PCCL because of its low sensitivity and specificity. Furthermore,
because the study was carried out at a health center, the results
might not apply to HIV-positive individuals who were not enrolled in
treatment at the time the data were collected. On the other hand,
since the recent CD4 count and history of STls were taken from the
patient card (secondary data) we could not able to control its quality

at initial data collection.

5 | CONCLUSION

This study found a relatively high prevalence of precancerous cervical
lesions. There was a significant relationship found between pre-
cancerous cervical lesions and the use of oral contraceptive pills,
history of STI, having two or more lifetime sexual partners, and a
recent CD4 count of fewer than 200 cells/mm?.

Therefore, it is recommended for concerned bodies that HIV-
positive women be included in the screening and treatment programs
offered at primary health care units and that nonhormonal
contraception methods be specifically targeted for them. Addition-
ally, education and therapy should be provided to bring about

behavioral changes about multiple sexual partners and STDs.
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