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ABSTRACT:
Background: Cancer of the cervix is a major public health problems 
facing women in Ethiopia. Its magnitude is higher in HIV infected 
women than non HIV infected women. Thus, screening targeting 
HIV infected women is being undertaken in low and middle income 
countries, including Ethiopia.  However, its magnitude and 
determinants among women living with human immune de�ciency 
syndrome in Amhara region is lacking. Therefore, this study aimed to 
assess the magnitude of and factors associated with precancerous 
cervical lesion. 
Methods: An institution based cross-sectional study was 
conducted from 1st September to 30th December 2015. Four 
hundred and thirty-�ve systematically selected women were 
included in the study. The data were collected by using a pre-tested 
and structured questionnaire. Data was collected through face to 
face interview and patient chart review. Visual inspection with 
acetic acid was applied for screening and treatment. Data were 
entered into Epi-info version 7, cleaned and analysed using SPSS 
version 20. Logistic regression analysis was �ted and odds ratio with 
95% con�dence interval were computed. 
Results: This study revealed that the overall prevalence of 
precancerous cervical lesions was 20.2% (95% CI: 13%, 29%). Having 
more than one lifetime sexual partner (AOR=2.91, 95% CI: 1.13, 
7.52), history of sexually transmitted disease (AOR=4.04, 95% CI: 
2.19, 7.44), age at �rst birth less than 18 years (AOR=3.36, 95% CI: 
1.79, 5.01) and baseline CD4 count less than 200 cells/mm3 
(AOR=7.51, 95% CI: 3.58, 15.68) were factors associated with 
precancerous cervical lesion.  
Conclusions: This study revealed that the prevalence of 
precancerous cervical lesions in Amhara region is found to be high. 
Interventions to create a screening strategy for cervical 
intraepithelial neoplasia for all women living with HIV and  family 
planning promotion to delay age for �rst birth should be 
undertaken. In addition, awareness creation about impact of 
multiple sexual partner, promotion of early HIV diagnosis and timely 
base line CD 4 cell count testing, and organize community based 
campaign to stem the continuinig rise of STI in HIV positive women 
are important. 

Background
Invasive cervical cancer (ICC) is de�ned as a cancer that has spread 
from the surface of the cervix to tissue deeper in the cervix or to 
other parts of the body [1].  It is the third most common cancer in 
women worldwide[2]. Though it is a preventable disease, it remains 

a leading cause of death among women in resource limited 
countries [3]. Globally, it has a yearly incidence rate of 371,000 cases 
and an annual death rate of 190,000 with 80% of the cervical cancer 
mortalities happening in resource limited countries. The highest 
rates are found in Central and South America, East Africa, South and 
South-East Asia and the Western Paci�c [4]. But, the problem is 
predominantly severe in sub- Saharan Africa, where the age 
standardized incidence rate is 45 per 100,000 women [5]. 

In addition, the age-adjusted incidence rate of cervical cancer in 
Ethiopia is 35.9 per 100,000 women [6]. In spite of this fact, very few 
women get screening services [7]. Even though there is no national 
cancer registry, reports from retrospective reviews of biopsy results 
have revealed that cervical cancer, followed by breast cancer, is the 
most prevalent cancer among women in the country [8].

Since the onset of the Human Immunode�ciency Virus (HIV) 
epidemic, cervical cancer was classi�ed as an Acquired 
Immunode�ciency syndrome (AIDS) de�ning cancer because of its 
close association with HIV infection [9]. Studies have shown that the 
prevalence of cytologically noticed squamous intraepithelial lesion 
(SIL) and infection of the cervix with human papillomavirus (HPV) 
are suggestively more common in HIV-infected than non HIV-
infected women [10-12]. Furthermore, unlike other AIDS-de�ning 
cancers, the incidence of cervical cancer has not decreased 
signi�cantly with the increasing use of antiretroviral therapy [13, 
14]. Hence, the development of a rational approach to the screening 
and the subsequent management of cervical disease in this 
segment of population are important. 

According to the population-based surveys, in developing 
countries 63% of women are screened for cervical cancer, typically 
by Papanicolaou smears and more recently HPV test, compared with 
19% in low and middle income countries [15, 16].  The cytology 
based cervical screening has restricted the incidence of cervical 
cancer for decades [17]. Previous practices in many sub-Saharan 
countries underlined a lack of reliability of cytology based cervical 
screening at the population level due to limited access to health 
services and no screening programs, limited or non-existent 
awareness among populations and health workers, limited or no 
access to diagnostics and laboratories, poor referral and follow-up, 
lack of the essential resources, infrastructure and technological 
expertise, together with the need for repeated screening at regular 
intervals [18, 19]. Hence, the impacts are directly visible on the 
poors, education, and gender equity which are the �rst, fourth and 
the �fth sustainable development goals (SDGs) [20]. 

The development of a rapid and affordable test for HPV, known 
identi�ed causes of cervical cancer [1, 21], makes a viable alternative 
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to cytologic screening [22, 23]. Currently, 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. 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 
resource limited settings. However, the new rapid test, which is a 
modi�cation of the hc2 test requires only basic laboratory tools, can 
be set up easily in the �eld 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 high income 
countries and in resource-limited settings alone or in combination 
with other methods [24]. However, such kind of screening method is 
nonexistent in Ethiopia. 

Therefore, 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 [25, 26]. Although VIA 
has lower sensitivity and speci�city than HPV tests, it has shown an 
equal validity compared to cytology in resource limited settings[27, 
28]. VIA is reported to have 80% sensitivity, 92% speci�city, a 10% 
positive predictive value and a 99% negative predictive value [29]. 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 [30]. 

It is known that HIV infection and cervical cancer are major public 
health problems facing women in Ethiopia. More than half a million 
women aged 15 or older are estimated to be infected with HIV and at 
risk of developing cervical cancer in Ethiopia [31]. Though screening 
of precancerous cervical lesion (PCL) for HIV-infected women has 
been started in limited centers in Ethiopia, data on the prevalence 
and factors associated with the lesion are limited. Knowledge about 
prevalence and associated factors is required to identify HIV 
infected women who are more likely to develop precancerous 
cervical lesion and to plan appropriate screening and treatment 
strategies. The current study provides health planners and 
policymakers with useful information that could lead to prevention 
of cervical cancer mortality and morbidity in HIV infected women.

Methods and materials
Setting
A hospital based cross sectional study was conducted in three 
referral hospitals of Amhara regional state from 1st September to 
30th December 2015. Amhara regional state is one of the nine states 
in Ethiopia, on the northwestern part of Ethiopia. The region is 
bordered by Tigray region to the north, Sudan to the west, the Afar 
region to the east, and the Benishangul-Gumuz to the west and 
southwest, Oromia region to the south. According to the 2016 
Ethiopian Demographic and health survey report, the prevalence of 
HIV in the region was 2.1%. The three referral hospitals (Debre 
markos, Dessie and Felegehiwot) were included in the stud as the 
were the only screening and treatment centers for precancerous 
cervical lesions for PCL in HIV infeted women in the region. Each 
hospital provides care and treatment for more than 3,000 HIV- 
infected patients. Each referral hospital has receives an average of 
80 HIV infected women per day [32]. 
Participants
Those HIV positive women who were visiting the ART clinic at one of 
the three hospitals and those HIV positive women who were 
screened for precancerous cervical lesion (PCL) were recruited. 
Women who were seriously ill and unable to hear were excluded 
from the study. additionally, HIV infected women who had a history 
of diagnosed cervical cancer and those who had total hiserectomy 
were excluded from the study.
Sampling technique and procedure
A sample size of 435 was determined using single population 

proportion formula. n = Ζ2 P (1 – P)/d2 with the following 
assumptions: Prevalence (P) of 22.1% precancerous cervical lesions 
among HIV-infected women in Southern Ethiopia [33], a con�dence 
interval (CI) of 95%, and marginal error (d), 4% and 5% non-response 
rate.
 
Since there are only three hospitals that provides this service, all of 
them were selected purposively. Systematic sampling technique 
was employed to select each participant. Skip interval took from 
previous quarter (four month) report clients screened and treated in 
Felege Hiwot, Dessie and Debremarkose referral hospitals. The 
average skips interval was every 2nd client. The �rst participant was 
selected using simple random sampling by lottery method, which 
was one.  The number of participants was proportionally allocated 
for each hospital.

Variables of the study
The dependent variable was precancerous cervical lesion, and the 
independent variables were sociodemographic characteristics, 
reproductive characteristics, and immunological status and 
behaviour characteristics. 

Operational De�nitions
Negative screening test of precancerous cervical lesion: No 
Aceto white lesions on VIA which is normal cervix that remained 
pale and pink in colour.

Positive screening test of precancerous cervical lesion: Sharp, 
distinct, well-de�ned, dense Aceto white areas close to the 
squamocolumnar junction on VIA.

Suspicion for precancerous cervical lesion: Any cervical ulcer or 
growth being observed. 

Data Collection 
Data were collected using structured and pretested questionnaire 
through face to face interviewer. Patients, ART follow up cahrts were 
also reviewd. Four trained female BSc midwife nurses supervised by 
two MSc midwives and the principal investigator collected the data 
during the study period.
 
The questionnaire was translated into local language, Amharic, by 
experts in both languages and was translated back to English to 
ensure consistency and accuracy. The data collection process was 
closely. The data collectors and supervisors were recruited based on 
previous experience of data collection and �uency in the local 
language. In addition, training was given for two consecutive days 
on how to interview, handling ethical issues and maintaining 
con�dentiality and privacy. The pretest covered 14 reproductive 
age group women living in Gondar town, two weeks before the 
commencement of data collection. In addition, clients ART follows 
up charts were reviewed. The questionnaires were adapted from 
different studies considering the local situation of the study area 
and purpose of the study. Pretest was conducted to familiarize 
enumerators with the administration of the interview process and 
for ensuring consistency of responses. Debrie�ng sessions were 
held with the pretest �eld staff and the questionnaire was modi�ed 
based on the lessons learned. Completed questionnaires were 
checked daily for inconsistencies and completeness.

Trained midwife nurses working in the screening and treatment 
centres of the three hospitals conducted the screening for this 
study. 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 �ve percent acetic acid solution was applied 
to the cervix for VIA. The �ndings were visible one minute after 
application. Precancerous cervical lesions were included while 
dense aceto-white lesions with well-de�ned margins observed 
within the vicinity of the transformation zone originating from the 
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squamo-columnar junction, or if the whole cervix or cervical growth 
turned white. A suspicion of invasive cervical cancer was de�ned as 
any cervical ulcer or growth being observed. Results of VIA were 
classi�ed as negative, positive, or suspicious for invasive cervical 
cancer (ICC) according to the International Agency for Research on 
Cancer (IARC) training manual. Whenever there was the uncertainty 
of the screening result, the midwife nurses were consulted a trained 
gynaecologist and he/she would con�rm the diagnosis.

Data Processing and Analysis
Collected data was �rst checked manually for completeness and 
then coded, entered and cleaned by EPI-Info 3.5.3 statistical 
software. Then the data were exported to SPSS windows version 20 
for data checking, cleaning and logistic regression. Bivariate analysis 
between dependent and independent variables was performed 
using binary logistic regression. P ≤ 0.2 was used as criteria to select 
candidate variables for multivariate analysis. Multivariable logistic 
regression analysis was done to adjust for possible confounding 
variables. P-value < 0.05 with 95 % con�dence interval (CI) for OR 
(odds ratio) was used in judging the signi�cance of the associations. 

Ethical consideration
Ethical clearance and approval was obtained from the Institutional 
Review Board (IRB) of the Institute of Public Health, University of 
Gondar. In addition, the official letter of cooperation granted by 
each hospital principal. The purpose of the study was explained to 
the study participants, informed written consent was secured and 
con�dentiality of the information was censured. Participation was 
on a voluntary basis after informed consent, and responses were 
kept con�dential. The consent procedure was approved by the 
ethics committee for all. The interview was undertaken privately in 
separate area. Women with positive results of VIA would be treated 
immediately following the screening while suspicious invasive 
cervical cancer �ndings would be sent to the gynecology clinic for 
bunch biopsy.

Results
Sociodemographic characteristics
A total 435 women from three referral hospitals were included in the 
study making a response rate of 100%. The mean age of the study 
participants  was 35.9 years (SD = 4.5). More than half (53.6%) of the 
study participants were between 30 to 39 years old. Three hundred 
and �fty (80.5%) of the respondents were identi�ed their religion as 
Orthodox Christians and majority (97.2%) were Amhara in Ethnicity. 
Three hundred seventy (85.1%) of them were urban dwellers and 
175 (40.1%) had no formal education. More than half (56.1%) of the 
study participants were married and nearly a quarter of them (31%) 
were housewives. Two hundred seventy-eight (63.9%) of the 
women had monthly income of less than 33 Dollar per month per 
household with the median income of 28 Dollar (Table 1).

Reproductive health characteristics
The mean ages of menarche of the study participants was 14.62 (SD 
= 2.5) years. While the mean age of �rst sexual intercourse was 16.77 
(SD = 2.7) years. Similarly, the mean age at  �rst marriage was 16.18 
(SD = 3.81) years and mean age at �rst birth was 16.77 (SD = 8.24) 
years. Three hundred �ve (71.3%) of the participants had their �rst 
sexual intercourse before the age of 18 years. More than half (51.3%) 
of the study participants had their �rst birth before the age of 18 
years. Two hundred �fty-�ve (58.60%) study participants had more 
than one lifetime sexual partners and more than three-fourth 
(87.1%) of the participants had given birth at least once with the 
mean birth of 2.4 (SD = 2).

Neary one-third (30.1%) of the participants had a history of abortion 
and 147 (33.8%) participants used contraceptive during the study 
period. Of the contraceptive mthods, 84 (19.3%) used injectable 
contraceptive. One hundred eighty-nine (43.4%) used condom 
always and consistently during sexual intercourse. Nearly one-
fourth (23%) of the study participants had history of sexually 
transmitted disease (STD) and 47 (11.3%) of them had history of 

ulcerative genital lesion (Table 2).

Immunology, behavioural and other characteristics
Nearly all the study participants (96.6%) are currently on highly 
active antiretroviral therapy (HAART).  More than half 253 (58.3%) of 
the study participants had a baseline CD4 count of less than 200 
copies/mm3 with the mean of 212 copies/mm3 (SD = 133.6). Most 
women (91.9%) had current CD4 counts of 200 copies/mm3 and 
above with the mean of 479 copies/mm3 (SD = 203.9). The median 
duration of HAART use was 36 months and 11(2.5%) participants 
had ever history of cigarette smoking (Table 3).

Prevalence of precancerous cervical lesion of the cervix 
Out of 435 screened HIV infected women, 88 (20.2%) (95% CI: 13%, 
29%) were found to be positive for pre-cancerous cervical lesion. 

Factors associated with precancerous cervical lesion of the 
cervix 
Results of binary logistic regression showed that age, occupational 
status, educational status, age at �rst birth, history of STD, lifetime 
number of sexual partners, and baseline CD4 count were identi�ed 
as signi�cant predictors of precancerous cervical lesion. 

In multivariable logistic regression four variables i.e age at �rst birth, 
number of life time sexual partner, history of STD, and base line CD 4 
count were associated with precancerous cervical lesion. 

This study found that those mothers whose age at �rst birth less 
than 18 years were 3.36 times more likely to develop precancerous 
cervical lesion than those whose age at �rst birth more than 18 years 
[AOR = 3.36, 95% CI: 1.79, 6.32]. Those HIV infected women who had 
more than one lifetime sexual partner were 2.91 times more likely to 
develop precancerous cervical lesion than those having one lifetime 
sexual partner [AOR = 2.91, 95%CI: 1.13,7.52]. 

In addition, those women who ever had a history of STD were about 
4.04 times more likely to have a precancerous cervical lesion than 
those without a history of STD [AOR = 4.04, 95% CI: 2.19, 7.44]. In this 
study those women whose baseline CD4 count were less than 200 
cells/mm3 were 7.51 times more likely to have precancerous 
cervical lesions than those patients with a baseline CD4 count above 
200cells/mm3 [AOR = 7.51, 95% CI 3.58,15.68] (Table 4).

Discussion
The present study revealed that the overall prevalence of 
precancerous cervical lesion among HIV-infected women in Amhara 
regional state referral hospitals was found to be 20.2%. This �nding 
is in line with studies conducted in Ukraine (21%)  , India (27.7%)  , 
Southern Ethiopia (22.1%)   and Kenya (26.4%)  . However, the 
�nding of this study was higher than the studies conducted in 
Republic of Cote Divoire (10.6%)  and  west Nigeria (14.3%)  . This 
might be due to the fact that there are differences in the sexual 
practices of the women studied. 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 participants had two or less lifetime sexual partners. Whereas, 
in the present study, the mean number of lifetime sexual partners is 
more than three. Another possible reason for the high prevalence in 
this study might be due to the fact that there is a high chance of 
younger age at �rst sexual intercourse. The mean age of �rst sexual 
intercourse of this study participants was 16.7 years, which could 
increase the number of life time sexual partner and risk of exposure 
for precancerous cervical lesion.

In this study, factors associated with presence of precancerous 
cervical lesion were age at �rst birth, history of multiple sexual 
partner, baseline CD4 count of less than 200cells/mm3 and lifetime 
history of sexually transmitted disease.

The present study revealed that those mothers whose age at �rst 
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birth less than 18 years were 3.36 times more likely to develop 
precancerous cervical lesion as compared to those whose age at �rst 
birth more than 18 years [AOR=3.36, 95% CI: 1.79,6.32]. As far as the 
researchers' knowledge is concerned, this is the �rst report of any 
evidence that age at �rst birth less than 18 years might contribute to 
the risk of precancerous cervical lesion in HIV infected women. 
Those women who gave birth less than 18 years would be at high 
exposure to HPV through early sexual intercourse and multiple 
sexual partners.

The present study also found that those HIV infected women who 
had more than one lifetime sexual partner were 2.91 times more 
likely to develop precancerous cervical lesion than those having one 
lifetime sexual partner [AOR=2.91, 95% CI: 1.13,7.52]. The �nding is 
consistent with previous studies conducted in Nigeria   , southern 
Ethiopia   and Mekelle  . The possible explanations might be those 
women who had more than one lifetime sexual partner could 
develop precancerous cervical lesion because of as the number of 
sexual partners increases they become more prone to acquiring the 
HPV infection, which is the causative agent for cervical cancer  . 

In addition, this study indicated that those women who had ever 
history of STD were about 4.04 times more likely to have 
precancerous cervical cancer lesion than those without history of 
STD [AOR= 4.04, 95% CI: 2.19, 7.44]. This �nding is consistent with 
studies done in Kenya   and southern Ethiopia  . The possible 
explanations might be due to the sexually transmitted nature of 
HPV infection. Co-infection with a STI like chlamydia trachomatis, 
herpes simplex or genital warts in the presence of HPV increased the 
risk of CIN by causing in�ammation which facilitates HPV 
persistence and hence cervical lesion and carcinogenesis  . 

Finally, the present study found that participants whose baseline 
CD4 count less than 200 cells/mm3 were 7.51 times more likely to 
have precancerous cervical lesion than those whose baseline CD4 
count was more than 200 cells/mm3 [AOR=7.51, 95% CI 3.58,15.68]. 
This �nding is consistent with  studies done in Tanzania   and 
Mekelle  . The possible explanations might be due to the effect of 
immune function, HIV induced immunosuppression leads to 
inability to control the HPV expression, hence the persistence of 
HPV infection and the development of cervical lesions. 

This study didn't show any association between PCL and currently 
not on HAART among HIV-infected women. But studies conducted 
in Kenya   and southern Ethiopia   declared the association between 
precancerous cervical lesion and not on HAART among HIV-infected 
women. The possible explanation might be in southern Ethiopia 
32% of the study participants did not start HAART but in this study 
majority of the study participant (97%) started HAART. Therefore, in 
this study HAART might have prevented the development of 
precancerous and invasive cancer and  caused regression of the 
lesion.

However, this study has some inherent limitations. The �rst one was 
those mothers asked about the number of sexual partners might 
have a chance of social desirability bias. The second was the study 
included only HIV infected women voluntarly screened for PCL so 
that the generalizability of �ndings to all HIV infected women in 
Amhara region might be limited. Moreover, the subjectivity of the 
visual screening methods could affect the stud,s �ndings in an 
direction.  

Conclusions 
The present study �nding showed that the prevalence of 
precancerous cervical lesion among HIV infected women in Amhara 
regional state referral hospitals is higher similar to the situation in 
the southern parts of Ethiopia. Age at �rst birth less 18 years, history 
of lifetime STD, having more than one lifetime sexual partners and 
baseline CD4 count of less than 200 cell/mm3 were factors that were 
signi�cantly associated with precancerous cervical lesion. 
Therefore, scaling up the limited screening and treatment center is 

required to increase access of all HIV infected women to the service. 
Awareness creation on the availability of screening and tratment 
service is also important so that HIVinfected women could use the 
service. Besides, Measures aimed at preventing the acqusition and 
transmission of sexully transmitted disease and reducing the 
number of sexual partners are required. Early initiation of 
antiretroviral tratment and awarness creation of the impact of �rst 
birth at the age of less than 18 years are also important. 
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Table 1: Socio-demographic characteristic of study participants 
in the three screening centres, Amhara region, Northwest 
Ethiopia, 2015.

*   Catholic, protestant and 7th day Adventist.
** Student, daily labourer and trade

Table 2: Reproductive health characteristics of study 
participants in the three screening centres of Amhara region, 
Northwest Ethiopia, 2015.

Table 3: Immunological, behavioural and other characteristics 
of the study participants, in three screening centres, Northwest 
Ethiopia, 2015.

Table 4: Logistic regression analysis of factors associated with 
precancerous cervical lesion (PCL) in Northwest Ethiopia, 2015.

Characteristics Frequency Percentage Mean ±SD

Age (in years) 35.6±4.2)

20-29 54 12.4
30-39 233 53.6
≥40 148 34
Marital status
Single 24 5.5
Married 244 56.1
Divorced 98 22.5
Widowed 69 15.9
Religion
Orthodox 350 80.5
Muslim 73 16.8
Others* 12 2.7
Occupational status
Farmer 48 11
Housewife 138 31.7
Government 
employee

155 35.6

Others** 94 21.6
Educational status
No formal education 175 40.1
Grade 1-8 129 29.7
Grade 9-12 82 18.9
Above 12 49 11.3
Residence
Urban 370 85.1
Rural 65 14.9
Monthly income 
≤ 33 Dollars 278 63.9
34-64 Dollars 76 17.5
65-99 Dollars 39 9
≥100 Dollars 42 9.7

Characteristics Frequency Percentage Mean ±SD

Age at  menarche 14.62±2.05

15 327 75.2

≥15 108 24.8

Age at �rst sexual 
intercourse

16.7±2.7

18 305 70.1
≥18 130 29.9
Age at �rst marriage 16.18±3.87

18 267 61.4

≥18 168 38.6
Age at �rst birth 16.77±8.24

18 223 51.3
≥18 212 48.7

Lifetime number of sexual 
partners

3.9±3.5

1 75 17.2

≥2 360 82.8

Parity 2.4±2
0 56 12.9
1-4 332 76.3
≥5 47 10.8
History of abortion .
Yes 131 30.1
No 304 69.9
Family history of cervical 
cancer
Yes 6 1.4
No 429 98.6
Current contraceptive use

Yes 147 33.8
No 288 66.2
Use of condom during sexual intercourse
Yes                            
 No 

189
246

43.4
56.6

History of STD
Yes 100 23
 No 335 77

Characteristics Frequency Percentage Mean ±SD

Baseline CD4 counts 212 ±133.6
 200 253 58.2
≥ 200 182 41.8
Recent CD4 count 479 ±203.9
 200 34 8.1
≥ 200 386 91.9
Current use of HAART
Yes 420 96.6
No 15 3.4
ART clinic follows up 
duration
1-6 months 416 95.6
7-12 months 19 4.4
Current HAART use 
duration

Median=36m
onth

1-24 month 166 39.5
25-48 month 111 26.4
≥49 month 143 34
History of smoking

Yes 11 2.5

No 424 97.5

Characteristics  PCCL COR (95%CI) AOR (95%CI) P-value 

Yes No 

Age 

20-29 8 48 1.00 1.00
30-39 65 271 1.44(0.65,3.19) 1.51(0.52,4.39)
≥40 15 28 3.21(1.21,8.53) 2.97(0.71,10) 0.32

Occupational status 

INTERNATIONAL JOURNAL OF PURE MEDICAL RESEARCHResearch Paper

9



References 
1. Walboomers, J.M., et al., Human papillomavirus is a necessary cause of invasive 

cervical cancer worldwide. The Journal of pathology, 1999. 189(1): p. 12-19.
2. Stewart, B. and C.P. Wild, World cancer report 2014. Health.
3. Ferlay, J., et al., Cancer incidence and mortality worldwide: sources, methods and 

major patterns in GLOBOCAN 2012. International journal of cancer. 136(5).
4. Introduction to the Special Issue on Adolescent Sexual and Reproductive Health in 

Subb.
5. Torre, L.A., et al., Global cancer statistics, 2012.
6. Abate, E., A. Aseffa, and Elb, Genotyping of human papillomavirus in paraffin 

embedded cervical tissue samples from women in Ethiopia and the Sudan.
7. Waktola, E.A., W. Mihret, and L. Bekele, HPV and burden of cervical cancer in east 

Africa. Gynecologic oncology, 2005. 99(3): p. S201-S202.
8. LIKU, B., EVALUATION OF SEROLOGICAL RESPONSE TO ONCOPROTEINS OF HUMAN 

PAPILLOMAVIRUS TYPES 16 AND 18 AS POTENTIAL SEROMARKERS FOR CERVICAL 
CANCER SCREENING. 2005.

9. Mbulaiteye, S.M., et al., HIV and cancer in Africa: mutual collaboration between HIV 
and cancer programs may provide timely research and public health data. Infectious 
agents and cancer. 6(1): p. 16.

10. Frisch, M., R.J. Biggar, and J.J. Goedert, Human papillomavirus-associated cancers in 
patients with human immunode�ciency virus infection and acquired 
immunode�ciency syndrome. Journal of the National Cancer Institute, 2000. 92(18): 
p. 1500-1510.

11. De Vuyst, H., et al., HIV, human papillomavirus, and cervical neoplasia and cancer in 
the era of highly active antiretroviral therapy. European Journal of Cancer Prevention, 
2008. 17(6): p. 545-554.

12. Harris, T.G., et al., Incidence of cervical squamous intraepithelial lesions associated 
with HIV serostatus, CD4 cell counts, and human papillomavirus test results. Jama, 
2005. 293(12): p. 1471-1476.

13. HIV, I.C. and R. Coutinho, Highly active antiretroviral therapy and incidence of cancer 
in human immunode�ciency virus-infected adults. Journal of the National Cancer 
Institute, 2000. 92(15): p. 1823-1830.

14. Biggar, R.J., et al., AIDS-related cancer and severity of immunosuppression in persons 
with AIDS. Journal of the National Cancer Institute, 2007. 99(12): p. 962-972.

15. Gakidou, E., S. Nordhagen, and Z. Obermeyer, Coverage of cervical cancer screening 
in 57 countries: low average levels and large inequalities. PLoS medicine, 2008. 5(6): p. 
e132.

16. Saxenian, H., HPV vaccine adoption in developing countries: Cost and �nancing 
issues. International AIDS Vaccine Initiative (IAVI), 2007.

17. Survival trend after invasive cervical cancer diagnosis in Sweden before and after 
cytologic screening. 1960b.

18. La Ruche, G., et al., Cervical screening in Africa: discordant diagnosis in a double 
independent reading. Journal of clinical epidemiology, 1999. 52(10): p. 953-958.

19. Sankaranarayanan, R., A.M. Budukh, and R. Rajkumar, Effective screening 
programmes for cervical cancer in low-and middle-income developing countries. 
Bulletin of the World Health Organization, 2001. 79(10): p. 954-962.

20. Griggs, D., et al., Policy: Sustainable development goals for people and planet. 
Nature. 495(7441): p. 305-307.

21. Munoz, N., International Agency for Research on Cancer Multicenter Cervical Cancer 
Study Group. Epidemiologic classi�cation of human papillomavirus types associated 
with cervical cancer. N. Engl. J. Med., 2003. 348: p. 518-527.

22. Villa, L.L. and L. Denny, Methods for detection of HPV infection and its clinical utility. 
International Journal of Gynecology & Obstetrics, 2006. 94: p. S71-S80.

23. Clifford, G., et al., Comparison of HPV type distribution in high-grade cervical lesions 
and cervical cancer: a meta-analysis. British journal of cancer, 2003. 89(1): p. 101-105.

24. Ramachandran, S., et al. A fast affordable sensitive test for HPV in developing 
countries: Performance trial results from India. in 24th International Papillomavirus 
Conference and Clinical Workshop. 2007.

25. of Zimbabwe, U. and J.C.C. Project, Visual inspection with acetic acid for cervical-
cancer screening: test qualities in a primary-care setting. The Lancet, 1999. 353(9156): 
p. 869-873.

26. of Obstetricians, R.T.C., Safety, acceptability, and feasibility of a single-visit approach 
to cervical-cancer prevention in rural Thailand: a demonstration project. The Lancet, 
2003. 361(9360): p. 814-820.

27. Sankaranarayanan, R., et al., Accuracy of visual screening for cervical neoplasia: 
Results from an IARC multicentre study in India and Africa. International journal of 
cancer, 2004. 110(6): p. 907-913.

28. Arbyn, M., et al., Pooled analysis of the accuracy of �ve cervical cancer screening tests 
assessed in eleven studies in Africa and India. International journal of cancer, 2008. 
123(1): p. 153-160.

29. Sauvaget, C., et al., Accuracy of visual inspection with acetic acid for cervical cancer 
screening. International Journal of Gynecology & Obstetrics. 113(1): p. 14-24.

30. Mwanahamuntu, M.H., et al., Advancing cervical cancer prevention initiatives in 
resource-constrained settings: insights from the Cervical Cancer Prevention Program 
in Zambia. PLoS medicine. 8(5): p. e1001032.

31. Ababa, A., Ethiopia and ICF International Calverton. Maryland. USA. March.
32. Tautz, S., The Youth to Youth initiative: Assessment of Results in Ethiopia and Kenya. 

Heidelberg, Holland: Deutsche Stiftung Weltbevoelkerung.
33. Gedefaw, A., A. Astatkie, and G.A. Tessema, The prevalence of precancerous cervical 

cancer lesion among HIV-infected women in southern Ethiopia: a cross-sectional 
study. PLoS One, 2013. 8(12): p. e84519.

34. Bailey, H., et al., Cervical screening within HIV care: �ndings from an HIV-
positive cohort in Ukraine. PLoS One, 2012. 7(4): p. e34706.

35. Sahasrabuddhe, V.V., et al., Prevalence and predictors of 
colposcopic-histopathological ly  con�rmed cer vical 
intraepithelial neoplasia in HIV-infected women in India. PLoS 
One, 2010. 5(1): p. e8634.

36. Memiah, P., et al., Prevalence and Risk Factors Associated with 
Precancerous Cervical Cancer Lesions among HIV-Infected 
Women in Resource-Limited Settings. AIDS Research and 
Treatment, 2012. 2012: p. 1-7.

37. Jaquet, A., et al., Cervical human papillomavirus and HIV 
infection in women of child-bearing age in Abidjan, Cote 
d'Ivoire, 2010. Br J Cancer, 2012. 107(3): p. 556-63.

38. Ezechi, O.C., et al., The association between HIV infection, 
antiretroviral therapy and cervical squamous intraepithelial 
lesions in South Western Nigerian women. PLoS One, 2014. 9(5): 
p. e97150.

39. Gessesse, Z., et al., Determinant factors of Visual Inspection with 
Acetic Acid (VIA) positive lesions among HIV positive women in 
Mekelle Hospital, Northern Ethiopia: A case control study. EMJ, 
2015.

40. al., G.e., Unsafe abortion: the preventable pandemic. The 
Lancet, Special Issue on Sexual and Reproductive Health, 2006: 
p. 65-76.

41. Ononogbu, U., et al., Cervical cancer risk factors among HIV-
infected Nigerian women. BMC Public Health, 2013. 13: p. 582.

42. Mbulaiteye, S.M., et al., HIV and cancer in Africa: mutual 
collaboration between HIV and cancer programs may provide 
timely research and public health data. Infect Agent Cancer, 
2011. 6(1): p. 16.

44. Kafuruki, L., et al., Prevalence and predictors of Cervical 
Intraepithelial Neoplasia among HIV infected women at 
Bugando Medical Centre, Mwanza-Tanzania. Infect Agent 
Cancer, 2013. 8(1): p. 45.

Farmer 15 33 1.00 1.00
Housewife 30 108 0.61(0.29,1.27) 0.40(0.16,1.02)
Got employee 32 123 0.57(0.29,1.18) 0.44(0.17,1.11)
Others* 11 83 0.29(0.12,0.70) 0.19(0.06,0.64) 0.06
Educational status
No formal 
education 

34 141 0.60(0.29,1.24) 0.82(0.26,2.59)

Grade 1-8 31 98 0.79(0.38,1.66) 0.97(0.32,2.92)

Grade 9-12 9 73 0.31(0.12,0.78) 0.33(0.10,1.09) 0.10
Above 12 14 35 1.00 1.00

Age at �rst birth
18 64 159 3.15(1.89-5.27) 3.36(1.79,5.01)  0.001

≥18 24 188 1.00 1.00
Number of sexual partners ‘

1 6 69 1.00 1.00
≥2 82 278 3.39(1.42,8.09) 2.91 

(1.13,7.52)
 0.001

History of STD
Yes 39 61 3.73(2.26,6.17) 4.04(2.19, 

7.44)
 0.001

No 49 286 1.00 1.00

Baseline CD4 counts 
200 77 176 6.80(3.50,13.24

)
7.51(3.58,15.
68)

 0.001

≥200 11 171 1.00 1.00
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