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Abstract
Introduction: The magnitude of precancerous cervical cancer lesions as well as invasive cervical cancer is higher in
HIV-infected women than non HIV-infected women. Thus, screening targeting HIV-infected women is being
undertaken in developing countries, including Ethiopia. However, data on the prevalence and determinants of
precancerous cervical cancer lesion among HIV-infected women in southern Ethiopia is lacking. Thus, this study
aimed to assess the prevalence of and factors associated with precancerous cervical cancer lesion among HIVinfected women in southern Ethiopia.
Methods: A hospital-based cross-sectional study was conducted from October 2012 to February 2013 among HIVinfected women in Southern Ethiopia. Four hundred forty eight HIV-infected women who had been screened and
treated for precancerous cervical cancer lesion were included in the study. Data were collected by using structured
and pretested questionnaire. Visual inspection with acetic acid was applied for screening and treatment. SPSS
version 16.0 was used for data entry and analysis. Logistic regression analysis was fitted and odds ratios with 95%
Confidence intervals and p-values were computed to identify factors associated with precancerous cervical cancer
lesion.
Results: Out of 448 study participants, 99 (22.1%) were found to be positive for precancerous cervical cancer. Being
currently on highly active antiretroviral treatment (AOR=0.52, 95%CI: 0.35, 0.92), history of sexually transmitted
disease (AOR=2.30, 95%CI: 1.23, 4.29) and having only one lifetime sexual partner (AOR=0.33, 95%CI: 0.20, 0.56)
were factors associated with precancerous cervical cancer lesion.
Conclusions: The prevalence of precancerous cervical cancer lesion among HIV-infected women in southern
Ethiopia was found to be high. Intervention to access all HIV-infected women like scaling up the limited services and
awareness creation should be undertaken. Measures aimed at preventing the acquisition and transmission of
sexually transmitted diseases and reducing the number of sexual partners are required. Besides, early initiation of
highly active antiretroviral treatment is important.
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Introduction

of the cervical cancer mortalities occuring in developing
countries. The problem is particularly severe in sub- Saharan
Africa, where the age standardized incidence rate is 45 per
100,000 women [2,3].
According to the 2009 World Health Organization (WHO)
report, the age-adjusted incidence rate of cervical cancer in
Ethiopia is 35.9 per 100,000 women [4]. Despite this fact, very
few women receive screening services [5]. Although there is no

According to 2008 estimates, invasive cervical cancer (ICC)
is the third most common cancer in women worldwide.
Although cervical cancer is a preventable disease, it remains a
leading cause of death among women in developing countries
[1]. Globally, cervical cancer has a yearly incidence rate of
371,000 cases and an annual death rate of 190,000 with 80%
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national cancer registry, reports from retrospective reviews of
biopsy results have shown that cervical cancer, followed by
breast cancer, is the most prevalent cancer among women in
the country [6].
Since the onset of the Human Immunodeficiency Virus (HIV)
epidemic, the United States Centers for Disease Control and
Prevention (CDC) has classified cervical cancer as an Acquired
Immunodeficiency syndrome (AIDS) defining cancer because
of its close association with HIV infection [7]. Numerous studies
have shown that the prevalence and incidence of cytologically
detected squamous intraepithelial lesion (SIL) and infection of
the cervix with human papilomvirus (HPV) are significantly
more common in HIV-infected than non HIV-infected women
[8-10]. Moreover, unlike other AIDS-defining cancers, the
incidence of cervical cancer has not decreased substantially
with the increasing use of antiretroviral therapy [11,12]. Hence,
the development of a rational approach to the screening and
the subsequent management of cervical disease in this
segment of population are important.
In developed countries 75% of women are screened for
cervical cancer, typically by Papanicolaou (Pap) smears and
more recently HPV test, compared with 5% in developing
countries [13]. The cytology based cervical screening has
curbed the incidence of cervical cancer for decades [14].
Previous experiences in many sub-Saharan countries
highlighted a lack of reliability of cytology based cervical
screening at the population level due to lack of the necessary
resources, infrastructure and technological expertise, together
with the need for repeated screening at regular intervals
[15,16].
The development of a rapid and affordable test for HPV,
known identified causes of cervical cancer [17,18], makes a
viable alternative to cytologic screening [19,20]. Presently, the
two assays most widely used for the detection of genital types
are polymerase chain reaction (PCR) with generic primers and
the Hybrid Capture 2 (hc2) assay (Digene Corporation,
Gaithersburg, MD, USA). Currently both of them are expensive,
time-consuming,
requires
sophisticated
laboratory
infrastructure and essentially a research tool, not suited to be
applied as a mass screening test particularly in resourcelimited settings. However, the new rapid test developed by
Digene Corp which is a modification of the hc2 test requires
only basic laboratory tools, can be set up easily in the field and
can be easily taught to health workers. This test has shown
good concordance with the previous test and has the maximum
potential to be applied as a population screening tool and has
been used for screening both in developed countries and in
resource-limited settings alone or in combination with other
methods [21]. Such kind of screening method however is
nonexistent in Ethiopia.
Low cost cervical cancer screening procedures based on
Visual Inspection of the cervix with Acetic acid (VIA) or Visual
Inspection with Lugol’s Iodine (VILI) have been proposed and
adapted to resource-limited settings for years [22,23]. Although
VIA has lower sensitivity and specificity than HPV tests, it has
shown an equal validity compared to cytology in resourcelimited settings [24,25]. VIA is reported to have 80% sensitivity,
92% specificity, a 10% positive predictive value and a 99%
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negative predictive value [26]. In some resource -limited
countries, including Ethiopia, donor funding from the
President’s Emergency Plan for AIDS Relief (PEPFAR) and the
Global Fund has provided the resources and infrastructure for
VIA screening and treatment of HIV- infected women and is
being implemented since the past few years [27].
HIV infection and cervical cancer are major public health
problems facing women in Ethiopia. More than 500,000 women
are estimated to be infected with HIV [28] and at risk of
developing cervical cancer. Though screening of precancerous
cervical cancer lesion for HIV-infected women has been started
in limited centers in Ethiopia, data on the prevalence and
factors associated with the lesion are lacking. Knowledge about
prevalence and associated factors is needed to identify HIVinfected women who are more likely to develop precancerous
cervical lesion and to plan appropriate screening and treatment
strategies. The present study provides health planners and
policymakers with useful information that could lead to
prevention of cervical cancer mortality and morbidity in HIVinfected women.

Methods
A hospital-based cross-sectional study was conducted in
three hospitals of Southern Nations Nationalities and People
Region (SNNPR) of Ethiopia from October 2012 to February
2013. According to the 2007 census report, SNNPR has a total
population of 15,321,000, of which 50.3% were females [29].
The prevalence of HIV in the region was 1% according to the
2011 Ethiopian Demographic and Health Survey (EDHS) [28].
The three hospitals—Hawassa University Referral hospital,
Yirga Alem Regional Hospital and Wolayita Sodo Hospital—
were included in the study as they are the only screening and
treament centers for precancerous cervical cancer lesion
(PCCL) in HIV- infected women in southern Ethiopia. These
hospitals are 275-350 kilometers south of Addis Ababa, the
capital city of Ethiopia. Each hospital has antiretroviral
treatment (ART) clinic which provide care and treatment for
more than 2,500 HIV- infected patients.
The sample size was calculated using the software Epi Info
version 7 for a single population proportion considering the
following assumptions. As there was no previous study done in
Ethiopia, the prevalence of PCCL among HIV-infected women
was assumed to be 50%; with 95% confidence interval, 5%
absolute precision, and 10 % non response rate, the total
sample size was estimated to be 422. However, during the
study period there were a total of 458 eligible HIV-infected
women (18 years and older) who were screened and treated
for PCCL at the three hospitals and hence all of them were
included in the study. HIV- infected women who had a history
of diagnosed cervical cancer and those who had total
hysterectomy were excluded from the study. Data were
collected using structured and pretested questionnaire through
face-to-face interview. Patients’ ART follow up charts were also
reviewed. Four trained female diploma nurses supervised by
two health officers collected the data during the study period.
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Data/measurement

suspicious invasive cervical cancer findings would be sent to
gynecology clinic for bunch biopsy.

Trained nurses working in the screening and treatment
centers of the three hospitals conducted the screening
procedure. Un-lubricated bivalve speculum would be inserted
into the vagina and the cervix visualized using a halogen focus
lamp to identify the Squamo-Columnar Junction (SCJ). After
cleaning away any excess mucus using a cotton swab, a five
percent acetic acid solution was applied to the cervix for visual
inspection with acetic acid. Findings were visible one minute
after application. Precancerous lesions were defined as being
dense aceto-white lesions with well defined margins observed
within the vicinity of the transformation zone originating from
the SCJ, or if the whole cervix or cervical growth turned white.
A suspicion of invasive cervical cancer was defined as any
cervical ulcer or growth being observed. Results of VIA were
classified as negative, positive, or suspicious for Invasive
Cervical Cancer (ICC) according to the International Agency for
Research on Cancer (IARC) training manual [30]. Whenever
there was uncertainty of the screening result the nurses
consulted a trained gynecologist and he/she would confirm the
diagnosis. The data were entered and analyzed using SPSS
version 16.0 statistical package. Data cleaning was performed
by running simple frequency distributions, summary statistics
and cross-tabulation to identify and correct out-of-range,
missing and inconsistent values. Descriptive and summary
statistics were used to describe the data in relation to relevant
variables. Bivariate and multivariate analyses were performed
to test associations. Variables having p value ≤ 0.2 in the
bivariate analyses were entered into a multiple logistic
regression model to control the confounding effect amongst the
variables. Odds ratio with their 95% confidence intervals were
computed to identify the presence and strength of association,
and statistical significance was declared if p < 0.05.
Data quality control. Data quality assurances were made
by providing three days training for the data collectors and
supervisors. Pretest was undertaken on 30 HIV-infected
women in a hospital that has a screening and treatment center
in a different region of the country. Based on the pretest,
appropriate modifications were made before the actual data
collection. Each day, the collected data were checked for
completeness, and consistency by the supervisors and
necessary corrections and changes were made when
necessary. Moreover, the fact that the nurses consulted a
trained and experienced gynecologist to confirm the diagnosis
whenever there were uncertainties in the screening result
helped to minimize observer bias.
Ethical statement. The study was reviewed and approved
by the Institutional Review Board (IRB) of College of Medicine
and Health Sciences, Hawassa University. Communications
with the three hospitals administration were made through a
formal letter obtained from Hawassa University. The purpose
and importance of the study was explained to the participants.
Informed written consent was obtained from each participant
and anonymity was maintained to ensure confidentiality.
Participation was on voluntary basis and they could withdraw
from the study at any time. Women with positive results of VIA
would be treated immediately following the screening while
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Results
Socio demographic characteristics of the study
participants
A total of 458 study participants were included in the study.
Questionnaires from 10 women were excluded from the
analysis because of incompleteness. The final analysis was
thus based on data obtained from 448 (97.9%) of the study
participants. The mean age of the study participants was 33
years (standard deviation (SD) =6.7). Nearly two third (65.4%)
of the respondents were between 30-39 years old. More than
half (54.0%) of them were married. Majority of the respondents
(79.2%) were urban dwellers while 203 (45.0%) of them had
attended primary school. One hundred twenty five (46.2.0%) of
them identified their religion as Orthodox Christian and more
than a quarter (27.9%) were Wolayita in Ethnicity (Table 1).

Reproductive health characteristics of the study
participants
The mean age of menarche of the study participants was
14.53(SD±1.27) years. While the mean age of first sexual
intercourse was 17.3(SD=2.51) years. More than one third
(39.1%) of the participants had their first sexual intercourse
after the age of 18 years. Similarly, mean age at first marriage
was 17.9(SD±3.31) years and mean age at first birth was
19.68(SD±3.10) years. Moreover, three hundred and four
(67.9%) of them had more than one life time sexual partners.
Three quarters (74.6%) of the participants had given birth at
least once with mean parity of 2.9(SD±1.99). Nearly two thirds
(67.9%) of the participants had no history of abortion and 256
(56.9%) were not using any form of contraceptive during the
study period. Nearly a quarter (23.7%) of them had no history
of pelvic infection and about one third (30.1%) of them had no
history of sexually transmitted disease (STD). Moreover, one
out of five (21%) of the participants had a partner with history of
STD (Table 2).

Immunological, behavioral, and other characteristics of
the study participants
More than two-third of the study participants (67.9%) were
currently on highly active antiretroviral treatment (HAART). The
mean base line CD4 count of the participants while initiating
HAART was 172.8 copies/mm3 (SD=85.6). The median
duration of HAART use among those who were using HAART
was 36 months (Inter Quartile Range (IQR) =18-60 months).
Only 17(3.8%) of the study participants had ever history of
cigarette smoking and similar proportion (3.8%) of them had
family history of cervical cancer (Table 3)

Prevalence of precancerous cervical cancer lesion
among HIV-infected women
Out of 448 screened HIV- infected women, 99 (22.1 %) [95%
CI: 18.3%-25.9%] were found to be positive for PCCL. Three
hundred forty five (77%) of them were negative for
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Table 1. Socio-demographic characteristics of study
participants in the three screening centers, Southern
Ethiopia 2013.

Table 2. Reproductive health characteristics of study
participants in the three screening centers, Southern
Ethiopia 2013.

Variable

Variable

Frequency Percentage Mean ±SD

Age group(in years)

33±6.7

Frequency Percentage Mean ±SD

Age of menarche

14.5±1.3

20-29

97

21.7

<15

359

80.1

30-39

293

65.4

≥15

89

19.9

≥40

58

12.9

Age at first sexual intercourse
<15

150

33.5

Religion

17.3(SD±2.51)

Orthodox Christian

207

46.2

15-17

123

27.5

Muslim

56

12.5

≥18

175

39.1

Protestant

185

41.3

Age at first marriage (n=430) *
<15

97

22.6

Marital status

17.9±3.3

Single

44

9.8

15-17

123

28.6

Married

242

54

≥18

210

48.8

Divorced

86

19.2

Age at first birth (n=378) **

Widow

76

17

<15

15

3.8

15-17

72

23.1

Amhara

119

26.5

≥18

291

73.1

Oromo

50

11.2

Life time number of sexual partners

Sidama

85

19

One

144

32.1

Wolayita

125

27.9

Two or more

304

67.9

Gurage

69

15.4

Family history of cervical cancer
Yes

17

3.8

Urban

355

79.2

No

431

96.2

Rural

93

20.8

Ever history of smoking
Yes

17

3.8

No formal education

114

25.5

No

431

96.2

Primary education

203

45.3

Parity

Secondary or above education

131

29.2

0

54

12.1

Occupation

1-4

334

74.6

Employed (Governmental and non-

≥5

60

13.4

Ethnicity

Residence

Education

19.7±3.1

3.0(SD±4.2)

2.9±1.3

109

24.3

Self employed ( merchant)

174

38.8

Yes

145

32.4

House wife

137

30.6

No

303

67.6

Other *

28

6.3

Current contraceptive use

Governmental)

History of abortion

(n=448).

Yes

193

43.1

* student, daily laborer, job seeker

No

255

56.9

doi: 10.1371/journal.pone.0084519.t001

Ever history of pelvic infection
Yes

106

23.7

No

342

76.3

Yes

135

30.1

No

313

69.9

precancerous cervical cancer and four (0.9%) of them were
suspicious for invasive cervical cancer and sent to gynecologic
clinic for appropriate biopsy for confirmation of invasive cervical
cancer.

Ever history of STD

Ever history of STD in sexual partners

Factors associated with precancerous cervical cancer
lesion among HIV-infected women

94

21

No

354

79

Ever history of ulcerative genital lesion

Women with positive results of the precancerous cervical
cancer screening and those of suspicious invasive cervical
cancer were grouped together for logistic regression analysis
as the former is the predecessor of the same disease entity,
however, cognizant that a positive VIA result does not
necessarily equates with a cervical cancer diagnosis.
Both bivariate and multivariate logistic regression analyses
were run to determine factors associated with precancerous
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Yes

Yes

76

17

No

372

83

(n=448). *among those married. **among those who gave birth
doi: 10.1371/journal.pone.0084519.t002

cervical cancer lesion. It was found that age of the participant,
educational status, occupation, parity, being currently on
HAART, lifetime history of pelvic infection, sexually transmitted
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Table
3.
Immunological,
behavioral
and
other
characteristics of the study participants, in three screening
centers, Southern Ethiopia, 2013 (n=448).

Table 4. Logistic regression analysis of factors associated
with precancerous cervical cancer lesion (PCCL) in
Southern Ethiopia, 2013.

Variable

Variable

Frequency

Percentage

Mean ±SD, Median

Current use of HAART

PCCL

COR(95%CI)

yes

No

P-valueAOR(95%CI)

P-value

0.18

0.086

Yes

304

67.9

Age

No

144

32.1

20-29

78

19

0.66(0.27-1.61) 0.19

1.37(0.49-3.81)

0.551

30-39

217

76

0.46(0.21-1.01) 0.05

0.67(0.28-1.60)

0.366

≥40

50

8

1

1

Base line CD4 count before HAART (n=304)*
<200

206

67.9

≥200

98

32.1

Recent CD4 count after HAART(n=304)*

172.8(SD±85.6), median=170

Education
422.4(SD±237.4). median=400

No formal

0.039

97

17

1.41(0.72-2.76) 0.20

1.41(0.62-3.25)

0.414

143

60

0.59(0.35-0.99) 0.05

0.62(0.33-1.17)

0.137

105

26

1

1

Employed

86

23

2.08(0.85-5.12) 0.11

1.01(0.66-6.08)

0.223

<200

56

18.4

education

≥200

249

81.6

Primary school

ART clinic follow up duration

0.177

Secondary

1-24 months

144

32.1

school and

25-48 months

125

27.9

above

>48 months

179

40

Current HAART use duration(n=304) *

Occupation
Median-36 months (IQR: 18-60)

0.182

0.586

1-24 months

118

38.8

Self employed

134

40

1.86(0.78-4.35) 0.15

1.97(0.70-5.49)

0.198

25-48 months

94

30.9

House wife

107

30

1.98(0.83-4.74) 0.13

2.02(0.72-5.64)

0.181

>48 months

92

30.3

Others*

18

10

1

1

Age at first sexual intercourse

17.3(SD±2.51)

Current HAART

0.07

0.025

<15

150

33.5

use

15-17

123

27.5

Yes

224

80

0.53(0.32-0.89) 0.02

0.52(0.35-0.92)

≥18

175

39.1

No

121

23

1

1

Life time number of sexual partners

3.0(SD±4.2)

Parity

0.119

0.015
0.088

1

144

32.1

0

31

13

0.38(0.15-0.94) 0.04

0.42(0.12-1.148) 0.084

≥2

304

67.9

1-4

245

79

0.49(0.25-0.98) 0.04

0.54(0.22-1.29)

≥5

69

11

1

1

Family history of cervical cancer
Yes

17

3.8

Ever history of

No

431

96.2

pelvic infection

Ever history of smoking

0.023

0.082

Yes

92

14

2.31(1.25-4.26) 0.007

1.84(0.94-3.58)

Yes

17

3.8

No

253

89

1

1

No

431

96.2

Lifetime history

0.00

of STD

doi: 10.1371/journal.pone.0084519.t003

Yes

118

17

2.63(1.49-4.63) 0.001

2.30(1.23-4.29)

No

227

86

1

1

Ever history of
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0.03

genital ulceration

0.075

0.013

* among those who were on HAART

disease (STD), ulcerative genital lesion, age at first marriage,
age at first sexual intercourse, and life time number of sexual
partners were statistically significant during bivariate logistic
regression analysis at P- value of ≤0.2. However, only lifetime
history of STD, being currently on HAART and life time number
of sexual partners had statistically significant association with
precancerous cervical cancer lesion in the multivariate analysis
at P-value of <0.05.
Participants who were currently on HAART were 48% less
likely to have precancerous cervical cancer lesion than those
who were not on HAART [AOR=0.52, 95%CI: 0.35, 0.92]. HIVinfected women who had one lifetime sexual partner were 67%
less likely to develop precancerous cervical cancer lesion than
those having more than one life time sexual partners
[AOR=0.33, 95%CI: 0.20, 0.56]. Additionally those women who
had ever history of STD were about 2.3 times more likely to
have precancerous cervical cancer lesion than those without
history of STD [AOR=2.30, 95%CI: 1.23, 4.29] (Table 4).

0.165

0.009

0.178

Yes

65

11

1.94(0.98-3.84) 0.06

1.65(0.79-3.45)

No

280

92

1

1

0.186

Age at first
sexual

0.121

0.362

intercourse
<15

114

36

0.73(0.43-1.23) 0.16

0.96(0.44-2.10)

0.918

15-17

86

37

1.53(0.89-2.63) 0.13

1.60(0.72-3.54)

0.249

≥18

145

30

1

1

Age at first

0.200

marriage
<15

78

19

1.15(0.63-2.10) 0.19

1.64(0.68-3.95)

0.267

15-17

88

35

0.71(0.42-1.12) 0.18

0.89(0.44-1.80)

0.743

≥18

164

46

1

1

Life time number

0.023

of sexual partner

5

0.392

0.001

1

93

51

0.38(0.24-0.59) 0.000

0.33(0.20-0.56)

≥2

252

52

1

1

0.000

December 2013 | Volume 8 | Issue 12 | e84519

Precancerous Cervical Cancer Lesion in Ethiopia

participants had two or less lifetime sexual partners [39]. In
South Africa, one of the highest reported, the median number
of sexual partners was four [32]. In the present study the mean
number of lifetime sexual partner is three and might be one of
the contributing factors for the high prevalence. Unlike the
findings from South Africa and Nigeria [32,39], in Côte d'Ivoire
[38], though 56% of women had an average of five lifetime
sexual partners, prevalence was lower than the finding in the
present study, making the association unlikely. It could also be
a result of the limitation of self-reported sexual practices. The
other possible explanation for the different prevalences could
be the differences in the study populations. The highest
prevalence, reported from Zambia, was based on only 150
women, all of whom were severely immune compromised [34].
The lowest prevalence reported from a Nigerian study, was
based on only HIV-infected women who started ART (a known
protective factor of precancerous and cervical cancer) [39].
The higher proportion of positive precancerous cervical
cancer in the present study might be due to the population’s
low level of awareness about the disease [40] and the
insufficient attention given to cancer in the country as other
infectious diseases like tuberculosis , malaria, and HIV
overshadow it [41].
The present study found that HIV-infected women and those
who were currently on HAART were 48% less likely to be
positive for precancerous cervical cancer lesion than those not
on HAART. First, this could occur because HAART prevents
the development of precancerous and invasive cancer.
Secondly, it will cause regression of the lesion [42]. This finding
is consistent with a study conducted in Kenya [35]. This study
also found that women who had one lifetime sexual partner
were 67% less likely to develop precancerous cervical cancer
lesion than those having more than one life time sexual
partners. A study conducted in Tanzania is also in line with this
finding [43]. The possible justification could be that as the
number of sexual partners increases they become more prone
to acquiring the HPV infection, which is the causative agent for
precancerous cervical cancer and invasive cervical cancer
[17,18]. Though data is not yet available on the HPV burden in
Ethiopia; in Eastern Africa, where Ethiopia belongs to, about
33.6% of women are estimated to harbor cervical HPV infection
at a given time. Moreover, in Ethiopia 90.2% of invasive
cervical cancers are attributed to HPVstrain 16 or 18 [44].
Lifetime history of sexually transmitted disease was
associated with precancerous cervical cancer lesion. Women
who ever had a history of STD were about 2.3 times more likely
to develop precancerous cervical lesion than those who had
never had STD. This finding is consistent with a study done in
Zimbabwe [45]. This could be due to the sexually transmitted
nature of HPV infection [7]. Unlike studies done in Kenya [35],
Nigeria [39] and Tanzania [43] which declared the association
between precancerous cervical cancer lesion and CD4 count
among HIV-infected women, the current study didn’t show any
association between PCCL and CD4 count (base line CD4
count before HAART initiation, recent CD4 count after HAART
use). This could be due to the significant difference in CD4
count while initiating HAART in the different studies. In the
present study, majority (67.9%) of the participants were

Table 4 (continued).

* student, daily laborer, job seeker. COR: Rrude Odd Ratio. AOR: Adjusted Odd

Ratio.
doi: 10.1371/journal.pone.0084519.t004

Discussion
Cervical cancer is the most common cancer in women in
sub-Saharan Africa and second to breast cancer in northern
Africa. In sub-Saharan Africa, it accounts for 22.2% of all
cancers in women and it is also the most common cause of
cancer-related death among women [1]. HIV-infected women
are at a higher risk of developing precancerous as well as
invasive cervical cancer lesion than non HIV-infected women
[8,9]. Knowing the prevalence and associated factors of
precancerous cervical cancer lesion among HIV-infected
women helps to take preventive measures and to know the
screening requirements.
In this study the prevalence of precancerous cervical cancer
lesion among HIV-infected women was found to be 22.1%
(95% CI: 18.3-25.9) which is comparable with a previous report
of sub-Saharan African countries [31]. This high prevalence of
precancerous cervical cancer lesion reveals that cervical
cancer is a significant public health problem among HIVinfected women though the prevalence of precancerous
cervical cancer in HIV-uninfected women is unknown in the
study area. Despite the high prevalence of the lesion in
southern Ethiopia, only three hospitals were providing the
screening and treatment service which significantly hampered
the service accessibility to all HIV-infected women in the
region. This could be because of the limited resources
available for treatment of positive precancerous cervical cancer
lesion after screening with VIA as the current limited available
services are donor dependant [27].
Higher prevalence of precancerous cervical cancer among
HIV infected women than shown by this study has been
reported in South Africa (66.3 %), Uganda (73%), and Zambia
(76%) [32-34]. Studies done in Kenya and Rwanda also found
the prevalence of precancerous cervical cancer to be 26.7%
and 24.3% respectively, which is comparable to the result of
the current study [35,36]. A lower prevalence of precancerous
cervical cancer than the current study has also been reported
from studies done in Botswana, Côte d'Ivoire, and Nigeria. In
Botswana, a cervical cancer screening programme of 2,175
HIV-positive women based on VIA found that the proportion of
precancerous cervical cancer lesion confirmed by histology
was 15.2% [37]. Studies recently conducted in Côte d'Ivoire
and Nigeria found the prevalence of precancerous cervical
cancer lesion to be 11% and 6% respectively [38,39]. The
differences among findings of prevalence of precancerous
cervical cancer lesion in different regions of Africa could be
partly due to differences in the sexual practices of the women
studied [7]. Having multiple sexual partners because of cultural
differences increases the risk of acquiring HPV, and in turn, the
development of cervical pre-cancer and cancer. In Nigeria,
where the lowest prevalence was reported, 96% of the study
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severely immunocompromised while initiating HAART with CD4
count of less than 200 while only 12.2% in Tanzania [43] and
45% in Kenya [35].
The present study included only HIV infected women
voluntarily screened for precancerous cervical cancer and
included only the three available screening centers in the
region so that generalizability of findings to all HIV-infected
women in southern Ethiopia may be limited. Moreover the
inherent subjectivity of visual screening methods could affect
the study’s findings in any direction (i.e., prevalence could
overestimated or underestimated to some extent).

infected women to the service. Awareness creation on the
availability of screening and treatment services is also
necessary so that HIV-infected women could use the service.
Besides, measures aimed at preventing the acquisition and
transmission of sexually transmitted diseases and reducing the
number of sexual partners are required. Early initiation of highly
active antiretroviral treatment is also important.

Acknowledgements
We are very grateful to the College of Medicine and Health
Sciences of Hawassa University for approving the protocol and
for its technical and financial support for this study. We would
also like to thank all women who willingly took part in this study.

Conclusions
In conclusion, the prevalence of precancerous cervical
cancer lesion among HIV infected women in southern Ethiopia
is high similar to the situation in other sub-Saharan African
countries. Lifetime history of STD, having more than one life
time sexual partners, and being currently on HAART were
factors that were significantly associated with precancerous
cervical cancer lesion. Scaling up the limited screening and
treatment centers is required to increase access of all HIV-

Author Contributions
Conceived and designed the experiments: AG AA GAT.
Performed the experiments: AG AA GAT. Analyzed the data:
AG AA GAT. Contributed reagents/materials/analysis tools: AG
AA GAT. Wrote the manuscript: AG AA GAT.

References
13. Denny L, Quinn M, Sankaranarayanan R (2006) Chapter 8: Screening
for cervical cancer in developing countries. Vaccine 24(3): 71–77.
14. Adami HO, Pontén J, Sparén P, Bergström R, Gustafsson L et al.
(1994) Survival trend after invasive cervical cancer diagnosis in
Sweden before and after cytologic screening. 1960-1984. Cancer
73(1): 140-147. doi:10.1002/1097-0142(19940101)73:1. PubMed:
8275416.
15. La Ruche G, Mensah-Ado I, Bergeron C, Welffens-Ekra C, Dabis F
(1999) Cervical screening in Africa: discordant diagnosis in a double
independent reading, DYSCER-CI Group. J Clin_Epidemiol 52(10):
953-958.
16. Sankaranarayanan R, Budukh AM, Rajkumar R (2001) Effective
screening programmes for cervical cancer in low- and middle-income
developing countries. Bull World Health Organ 79(10): 954-962.
PubMed: 11693978.
17. Walboomers JM, Jacobs MV, Manos MM, Bosch X, Kummer JA et al.
(1999) Human papillomavirus is a necessary cause of invasive cervical
cancer
worldwide.
J
Pathol;
189:
12-19.
doi:10.1002/
(SICI)1096-9896(199909)189:1. PubMed: 10451482.
18. Muñoz N, Bosch FX, de Sanjosé S, Herrero R, Castellsagué X et al.
(2003) International Agency for Research on Cancer Multicenter
Cervical Cancer Study Group. Epidemiologic classification of human
papillomavirus types associated with cervical cancer. N Engl J Med
348: 518-527. doi:10.1056/NEJMoa021641. PubMed: 12571259.
19. Villa LL, Denny L (2006) Methods for detection of HPV infection and its
clinical utility. International Journal of Gynecology and Obstetrics 94:
71-80. doi:10.1016/S0020-7292(07)60013-7.
20. Clifford GM, Smith JS, Aguado T, Franceschi S (2003) Comparison of
HPV type distribution in high-grade cervical lesions and cervical cancer:
a meta-analysis. Br J Cancer 89: 101-105. doi:10.1038/sj.bjc.6601091.
PubMed: 12838308.
21. Ramachandran S, Bhatla N, Bell L, Virmani A, Payne E et al. (2007) A
fast affordable sensitive test for HPV in developing countries:
Performance trial results from India. 24th International Papillomavirus
Conference. Beijing, China.
22. University of Zimbabwe/JHPIEGO Cervical Cancer Project (1999)
Visual inspection with acetic acid for cervical-cancer screening: test
qualities in a primary-care setting. Lancet 353(9156): 869-873. doi:
10.1016/S0140-6736(98)07033-0. PubMed: 10093978.
23. Gaffikin L, Blumenthal PD, Emerson M, Limpaphayom K (2003) Safety,
acceptability, and feasibility of a single-visit approach to cervical-cancer
prevention in rural Thailand: a demonstration project. Lancet
361(9360): 814-820. doi:10.1016/S0140-6736(03)12707-9. PubMed:
12642047.

1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, et al. (2010)
GLOBOCAN 2008 v1.2, Cancer Incidence and Mortality Worldwide:
IARC Cancer Base No. 10 [Internet]. Lyon, France: International
Agency for Research on Cancer.
2. Ferlay J, Shin HR, Bray F, Forman D, Mathers C et al. (2010)
Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008.
Int J Cancer 127(12): 2893–2917. doi:10.1002/ijc.25516. PubMed:
21351269.
3. Wittet S, Tsu V (2008) Cervical cancer prevention and the millennium
development goals. Bull World Health Organ 86(6): 488–490. PubMed:
18568279.
4. WHO /ICO (2009) Human papiloma virus and related cancers in
Ethiopia. In Summary report.
5. Waktola EA, Mihret W, Bekele L (2005) HPV and burden of cervical
cancer in east. Africa - Gynecol_Oncol 99(3): 201–202.
6. Bekele L (2000) Evaluation of serological response to oncoproteins of
human papiloma virus type 16 and 18 as potential sero markers for
cervical cancer screening. Addis Abeba University, Department of
Microbilogy, Immunology and Parasitology.
7. Mbulaiteye SM, Bhatia K, Adebamowo C, Sasco AJ (2011) HIV and
cancer in Africa: mutual collaboration between HIV and cancer
programs may provide timely research and public health data. Infect
Agent Cancer 6(1): 16-18. doi:10.1186/1750-9378-6-16. PubMed:
22004990.
8. Frisch M, Biggar RJ, Goedert JJ (2000) Human papillomavirusassociated cancers in patients with human immunodeficiency virus
infection and acquired immunodeficiency syndrome. J Natl Cancer Inst
92(18): 1500–1510. doi:10.1093/jnci/92.18.1500. PubMed: 10995805.
9. De Vuyst H, Lillo F, Broutet N, Smith JS (2008) HIV, human
papillomavirus, and cervical neoplasia and cancer in the era of highly
active antiretroviral therapy. Eur J Cancer Prev 17(6): 545–554. doi:
10.1097/CEJ.0b013e3282f75ea1. PubMed: 18941376.
10. Ellerbrock TV, Chiasson MA, Bush TJ, Sun XW, Sawo D et al. (2000)
Incidence of cervical squamous intraepithelial lesions in HIV-infected
women. JAMA 283(8): 1031–1037. doi:10.1001/jama.283.8.1031.
PubMed: 10697063.
11. International Collaboration on HIV and Cancer (2000) Highly active
antiretroviral therapy and incidence of cancer in human
immunodeficiency virus-infected adults. J Natl Cancer Inst, 92(15)
(1823–1830)
12. Biggar RJ, Chaturvedi AK, Goedert JJ, Engels EA (2007) AIDS-related
cancer and severity of immunosuppression in persons with AIDS. J Natl
Cancer Inst, 99(12): 962–972. doi:10.1093/jnci/djm010. PubMed:
17565153.

PLOS ONE | www.plosone.org

7

December 2013 | Volume 8 | Issue 12 | e84519

Precancerous Cervical Cancer Lesion in Ethiopia

24. Sankaranarayanan R, Basu P, Wesley RS, Mahe C, Keita N et al.
(2004) Accuracy of visual screening for cervical neoplasia: Results from
an IARC multicentre study in India and Africa. Int J Cancer 110(6):
907-913. doi:10.1002/ijc.20190. PubMed: 15170675.
25. Arbyn M, Sankaranarayanan R, Muwonge R, Keita N, Dolo A et al.
(2008) Pooled analysis of the accuracy of five cervical cancer
screening tests assessed in eleven studies in Africa and India. Int J
Cancer 123(1): 153-160. doi:10.1002/ijc.23489. PubMed: 18404671.
26. Sauvaget C, Fayette JM, Muwonge R, Wesley R, Sankaranarayanan R
(2011) Accuracy of visual inspection with acetic acid for cervical cancer
screening. International journal of gynaecology and obstetrics: the
official organ of the International Federation of Gynaecology and
Obstetrics 113(1):14–24.
27. Mwanahamuntu MH, Sahasrabuddhe VV, Kapambwe S, Pfaendler KS,
Chibwesha C et al. (2011) Advancing cervical cancer prevention
initiatives in resource-constrained settings: insights from the Cervical
Cancer Prevention Program in Zambia. PLOS Med 8(5): 1000-1032.
28. CSA [Ethiopia] and ICF International (2012) Ethiopia Demographic and
Health Survey report 2011. Addis Ababa, Ethiopia and Calverton,
Maryland, USA.
29. Federal Democratic Republic of Ethiopia, Population census
commission and UNFPA (2008) Summary and Statistical report of the
2007 Population and Housing Census. Addis Ababa, Ethiopia.
30. IARC (2005) Screening Tests. In Cervix Cancer Screening. Volume 10.
Lyon, France: IARC.
31. Sasco AJ, Jaquet A, Boidin E, Ekouevi DK, Thouillot F et al. (2010) The
challenge of AIDS-related malignancies in sub-Saharan. Africa - PLOS
ONE 5(1): 8621. doi:10.1371/journal.pone.0008621.
32. Moodley JR, Constant D, Hoffman M, Salimo A, Allan B et al. (2009)
Human papillomavirus prevalence, viral load and pre-cancerous lesions
of the cervix in women initiating highly active antiretroviral therapy in
South Africa: a cross-sectional study. BMC Cancer 9: 275. doi:
10.1186/1471-2407-9-275. PubMed: 19664216.
33. Blossom DB, Beigi RH, Farrell JJ, Mackay W, Qadadri B et al. (2007)
Human papillomavirus genotypes associated with cervical cytologic
abnormalities and HIV infection in Ugandan women. J Med Virol 79(6):
758–765. doi:10.1002/jmv.20817. PubMed: 17457908.
34. Parham GP, Sahasrabuddhe VV, Mwanahamuntu MH, Shepherd BE,
Hicks ML et al. (2006) Prevalence and predictors of squamous
intraepithelial lesions of the cervix in HIV-infected women in Lusaka,
Zambia. Gynecol Oncol 103(3): 1017- 1022. PubMed: 16875716.
35. Memiah P, Mbuthia W, Kiiru G, Agbor S, Odhiambo F,et al. (2012)
Prevalence and Risk Factors Associated with Precancerous Cervical

PLOS ONE | www.plosone.org

36.

37.

38.

39.

40.
41.
42.

43.

44.
45.

8

Cancer Lesions among HIV-Infected Women in Resource-Limited
Settings. AIDS research and treatment 2012:953743
Leroy V, Ladner J, De Clercq A, Meheus A, Nyiraziraje M et al. (1999)
Cervical dysplasia and HIV type 1 infection in African pregnant women:
a cross sectional study, Kigali, Rwanda. The Pregnancy and HIV Study
Group (EGE). Sex Transm Infect 75(2): 103–106. doi:10.1136/sti.
75.2.103. PubMed: 10448362.
Ramogola-Masire D, de Klerk R, Monare B, Ratshaa B, Friedman HM
et al. (2012) Cervical Cancer Prevention in HIV-infected Women Using
the ''See and Treat'' Approach in Botswana. J Acquir Immune
Defic_Syndr 59(3): 308-313. doi:10.1097/QAI.0b013e3182426227.
Anderson J, Lu E, Harris M, Kibwana S, Estep D et al. (2011) Initial
Results from a Multi-country Cervical Cancer Screening Program for
HIV positive Women. Proceedings of the 18th Conference on
Retroviruses and Opportunistic Infections: Boston, MA.
Ononogbu U, Almujtaba M, Modibbo F, Lawal I, Offiong R et al. (2013)
Cervical cancer risk factors among HIV-infected Nigerian women. BMC
Public Health 13: 582. doi:10.1186/1471-2458-13-582. PubMed:
23767681.
Getahun F, Mazengia F, Abuhay M, Birhanu Z (2013) Comprehensive
knowledge about cervical cancer is low among women in Northwest
Ethiopia. BMC Cancer 13(2): 1471-2407. PubMed: 23282173.
Alemayehu Y (2008) Cancer: A threat to Ethiopia than HIV/AIDS, TB
and malaria. Walta Information Center Thursday. Available:
www.waltainfo.com.
Heard I, Schmitz V, Costagliola D, Orth G, Kazatchkine MD (1998)
Early regression of cervical lesions in HIV seropositive women
receiving highly active antiretroviral therapy. AIDS 12: 1459- 1464. doi:
10.1097/00002030-199812000-00007. PubMed: 9727566.
Kapiga SH, Msamanga GI, Spiegelman DH, Mwakyoma WW, Fawzi D
et al. (1999) Risk factors for cervical squamous intraepithelial lesions
among HIV-1 seropositive women in Dar es Salaam, Tanzania.
International Journal of Gynecology and Obstetrics 67: 87-94. doi:
10.1016/S0020-7292(99)00125-3. PubMed: 10636052.
WHO/ICO (2010). Ethiopia Human Papillomavirus and Related
Cancers, Fact Sheet 2010. Available: www.WHO.int/hpv center.
University of Zimbabwe/JHPIEGO Cervical Cancer Project (1999)
Visual inspection with acetic acid for cervical-cancer screening: test
qualities in a primary-care setting. Lancet 353(9156): 869-873. doi:
10.1016/S0140-6736(98)07033-0. PubMed: 10093978.

December 2013 | Volume 8 | Issue 12 | e84519

