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Abstract
Background: Cervical cancer is the fourth most common cancer in women worldwide and the second most common cancer in less developed countries, with an 
estimated 570,000 new cases in 2018. In Nigeria, cervical cancer is a significant cause of morbidity and mortality among women. The study aimed to determine 
and compare the risk perception among HIV-infected and uninfected women.

Materials and Methods: This was a comparative cross-sectional study conducted in Bingham University Teaching Hospital Jos between April to June 2021. One 
hundred and twenty-four HIV-infected and uninfected women who met inclusion criteria were selected using the convenience sampling technique. A standardized 
and validated questionnaire adapted from Champion HBM was used to collect information. A Chi-square test was used to assess the difference between groups 
and to determine factors associated with risk perception. Multiple logistic regressions at a 5% level of significance was used to determine predictors. Statistical 
analysis was carried out using SPSS version 23.0.

Results: The mean age of respondents in the HIV-infected group was 37.54 ± 7.52 years and 31.23 ± 5.85 years for the uninfected group. The cervical cancer risk 
perception health belief model constructs were not statistically significantly different between the HIV infected and uninfected in all constructs (susceptibility 
(p=0.809) seriousness (p=1.000), benefit (p=0.898), barrier (p=0.586) except for self-efficacy construct (p=0.028, In the HIV-infected, respondents with tertiary 
level of education, had 8 times odds of good knowledge of cervical cancer compared to those with no education and this was statistically significant (OR=8.23, 
CI: 2.41-28.13, p=0.001). Those aged group 35 to 44 years, had 10 times the odds of good risk perception compared to those aged 15 to 24 years (OR=10.00, CI: 
2.23-44.8; p=0.003).

Conclusion: This study has shown that risk perception was low among HIV-infected and uninfected women. There is a need for interventions targeted at 
improving knowledge and risk perception among women and introducing cervical cancer vaccination programs in Nigeria.
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Introduction
Cervical cancer is the fourth commonest cancer in women 

worldwide and the second most commonest cancer in less developed 
countries, with an estimated 570,000 new cases (84% of the new cases 
worldwide) in 2018 representing 7.5% of all female cancers [1,2]. In 
West Africa, there were 31,955 new cases of cervical cancer and 23,529 
cervical cancer deaths in 2018. This was second to East Africa [3]. 
In Nigeria, there were 53.1 million women at risk for cervical cancer 
(≥ 15 years) in 2018. The annual number of new cervical cancer 
cases was 14,943 (15.07%) with 10,403 (17.19%) cancer deaths and a 

5-year prevalence of 14.03% in 2018 [3]. HIV-infected women have 
an increased risk of developing cervical cancer and faster disease 
progression in comparison with their HIV-uninfected counterparts 
[4-7]. In Nigeria, various studies have highlighted a higher prevalence 
of premalignant cervical lesions (16.4% to 56.3%) among HIV-
infected women compared to their uninfected counterparts (12.6% 
to 16.4%) [8-10].

If preventive measures are not put in place, cervical cancer deaths 
will rise by almost 50% by 2040, undermining health gains for women.

Several studies have highlighted a poor uptake of Pap smear in 
developing countries compared to developed countries [11-15]. It has 
also been found that a poor risk perception contributes significantly 
among other things to the poor uptake of Pap smear tests. In a 
systematic review in Africa, most of the women living with HIV lacked 
a clear understanding of the risks of cervical cancer associated with 
HIV and HPV co-infections. They had mixed and often contradictory 
risk perceptions of susceptibility to cervical cancer [15]. Some felt that 
they were more susceptible to cervical cancer because they had weak 
immune systems. Others did not perceive themselves to be at risk until 
they perceived symptoms, had a family history, or were sexually active 
[16]. It is therefore not surprising that in Africa where screening rates 
are very low, the majority of women present at late stages with invasive 
and advanced disease [15].
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Cervical cancer screening has the benefit to reduce the incidence, 
the progression of the advanced stage of cancer as well as its 
mortality [17]. This is especially so for HIV-infected women who are 
at a greater risk of being infected with HPV and early progression 
to cancer [17,18]. One of the goals in the Nigeria National Cancer 
Control Plan 2018 to 2022 is “To achieve greater than 50% screening 
of eligible population by 2022 in Nigeria”. This goal can be achieved by 
improving the risk perception and uptake of Pap smear in the female 
population.

This study aims to further enhance ongoing effort, especially 
in the light of prevailing sexually transmissible viral factors, like 
Human papilloma virus infection, and to determine the differences 
between HIV-infected and HIV-uninfected persons. Increasing effort 
in understanding the risk perception and screening practices among 
HIV-infected and uninfected women is critical to reducing potential 
morbidity and mortality.

Materials and Methods
Study setting and area

This study was carried out in Bingham University Teaching 
Hospital (BHUTH) located in Jos North LGA of Plateau State [19]. 
The Hospital has a vesicovaginal fistula center that provides clinical 
services to hundreds of thousands of women from within and outside 
the country [20].

 Jos North LGA has an HIV prevalence of 16% which is the highest 
among the 17 LGAs in the State [21,22]. The Local Government Area 
has seven health facilities providing comprehensive HIV/AIDS care 
and support services, and these include Jos University Teaching 
Hospital (JUTH), (BHUTH), Plateau Specialist Hospital, Our Lady 
of Apostle Hospital, Faith Alive Foundation, Hwolshe Medical Centre 
and Solat Hospital, all supported through the PEPFAR program 
through APIN Public Health Initiative.

Study design and study population
This was a comparative cross-sectional study. The study was 

carried out among two groups consisting;

HIV-infected group: All HIV-infected women of reproductive 
age group, confirmed by evident test results, with a history of at least 
one childbirth and accessing HIV care and treatment BHUTH, Jos.

HIV uninfected group: consists of HIV uninfected women 
of reproductive age group, confirmed by evident test results with a 
history of at least one childbirth attending postpartum/immunization 
clinics in BHUTH, Jos.

Inclusion criteria
HIV-infected group: HIV-infected women confirmed from 

evident positive HIV test result within reproductive age of 15 to 
49 years, with at least one childbirth and accessing HIV care and 
treatment in BHUTH, Jos.

HIV-uninfected group: HIV uninfected women confirmed 
from evident negative HIV test result within reproductive age of 15 
to 49 years, with at least one childbirth and attending post-partum/
immunization clinic in BHUTH, Jos.

Exclusion criteria
HIV-infected women: HIV-infected women, confirmed from 

evident positive HIV test results, outside the reproductive age group 
0f 15 to 49 years, with a history of at least one childbirth and accessing 

HIV care and treatment in BHUTH with diagnosed case of cervical 
cancer.

HIV uninfected women: HIV-uninfected women, confirmed 
from evident negative HIV test results, within the reproductive age 
group of 15 to 49 years, with a history of at least one childbirth and 
accessing HIV care and treatment in BHUTH with diagnosed case of 
cervical cancer.

Sample size and sampling technique
The minimum sample size was determined using the formula for 

determining the sample size for a comparative study. For each group, 
a convenience sampling method was used to recruit participants who 
met the inclusion criteria. This was done on each of the HIV clinic 
days until the sample size is met. Similarly, for the uninfected group, 
women who met the inclusion criteria were recruited to each of the 
post-partum/immunization clinics until the sample size is met.

Study Instrument and data collection: A structured interviewer-
administered questionnaire was used to obtain relevant information 
from recruited participants. This was adapted from the Champion’s 
Health Belief Model (CHBM) scale and WHO "Improving data 
for decision-making: a toolkit for cervical cancer prevention and 
control programs" [23]. The questionnaire had 5 sections: a) Socio 
demographics b) Health belief model questions on susceptibility, 
seriousness, benefits, barriers, and self-efficacy, and e) Factors 
affecting risk perception and screening uptake.

Five research assistants were trained to help with data collection. 
The questionnaire was pretested among 10% of the total sample size 
Data was collected for four weeks from 10th May to 15th June 2021. 
For both HIV-infected and uninfected participants, their HIV status 
was determined from their files. Data was collected in the HIV clinic 
for HIV infected group and the immunization/post-partum clinic for 
HIV uninfected group this was continued until the sample size was 
collected. The questionnaires measure the sociodemographic factors, 
risk factors for cervical cancer (explanatory variables), and Pap smear 
and Risk perception measured in five risk perception constructs as 
outcome variables. The risk perception construct was measured using 
the modified adapted Champion's Health Belief Model (CHBM) 
scale. Items in each construct were measured using a three-point 
Likert scale ranging from disagree (1 point) to agree (3 points).

Measurement of variables
Variables that were measured as dependent variables were risk 

perception and screening uptake among HIV-infected and uninfected 
women. Variables that were measured as independent variables are 
the social demographic characteristics, and factors affecting risk 
perception and uptake.

Scoring of responses: The perception was scored on individual 
items, and this was rated on a 3-point Likert scale where 1 indicates 
disagreement (negative perception), 2 indicate indifference (neutral) 
and 3 indicate agreement (positive perception). Questions were asked 
in all the five constructs of risk perception (susceptibility, seriousness, 
benefit, barrier, and self-efficacy). A total of 12 questions which carries 
a total of 36 scores were obtained. Participants with a summary score 
greater than or equal to the mean value were categorized as having 
"good perception" and those with a score less than the mean were 
categorized as having poor perception.

Statistical analysis
All the data that was generated was entered into excel and 
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analyzed using the IBM Statistical Package for Social Sciences 
(SPSS) version 23. A p-value of ≤ 0.05 was considered statistically 
significant for all statistical tests. Basic descriptive statistics of the 
socio-demographic characteristic were presented in frequencies and 
percentages and the quantitative variables were described with mean 
and standard deviation. Chi-square was done to describe associations 
between socio-demographic features stratified by HIV status. The 
significant association between these groups was assessed and the 
item score was summarized. The risk perception and screening 
practice was determined, stratified by HIV status, and a significant 
relationship was determined using the chi-square test. A multiple 
logistic regression model was fitted, adjusting for confounders used to 
determine predictors of risk perception and screening practice.

Ethical consideration
Ethical approval for the study was obtained from the FCDA 

Health and Research Ethics Committee. Written informed consent 
was obtained from each study participant. Respondents were free to 
withdraw anytime during the study if they so desired. The participants 
were assured of the confidentiality of their information.

Limitation
The fear of stigma and discrimination following disclosure of 

status to the research team, since, the team is not part of their regular 
care provider was controlled through the elimination of identifiers 
on the questionnaire by coding each questionnaire and assurance of 
confidentiality.

Results
One hundred and twenty-four respondents were interviewed in 

both HIV-infected and uninfected groups respectively. The age range 
of the respondents in this study was 18 to 49 years. The mean age of 
respondents in the HIV-infected group was 37.54 ± 7.52 years and in 
the HIV uninfected group was 31.23 ± 5.85 years and this was non-
comparable (X=63.92; df=3; p=0.001). The majority of respondents 
in the HIV-infected group have a secondary level of education 45 
(66.2%) while most of the HIV uninfected 88 (69.3%) have a tertiary 
level of education and this was statistically significant (X2=40.16; df=3; 
p=0.001). The majority in both groups were married; 67 (37.6%) in 
HIV infected group and 111 (62.4%) in the uninfected group while all 
widowed 15 (100.0%) were HIV-infected. More respondents among 
the HIV-infected group 37 (64.9) reported having multiple sexual 
partners compared to uninfected respondents 20 (35.1) (Table 1).

The cervical cancer risk perception health belief model constructs 
were not statistically significantly different between the HIV infected 
and uninfected in all constructs (susceptibility (p=0.809) seriousness 
(p=1.000), benefit (p=0.898), barrier (p=0.586) except for self-efficacy 
construct (p=0.028) (Table 2). There was no statistically significant 
difference in the risk perception between HIV-infected and uninfected 
respondents (p=0.610) (Table 3).

There was a statistically significant association between age and 
risk perception among the HIV-infected respondents (p=0.001) 
(Table 4). However, among the HIV uninfected group, age was not 
significantly associated with risk perception (p=0.604). Marital 
status was significantly associated with risk perception in both HIV 
infected (p=0.003) and uninfected (p=0 012) respondents. Risk 
perception was significantly associated with the number of sexual 
partners among HIV-infected respondents (p=0.032), while among 
the HIV-uninfected respondents there was no statistically significant 
association (p=0.809). Among the HIV uninfected respondents, 

religion was significantly associated with risk perception (p=0.033) 
(Table 5).

Those age group 35 to 44 years, had 10 times odds (OR=10.00, 
CI: 2.23-44.84, p=0.003) while those age group ≥ 45 years had 8 
times odds (OR=8.94, CI: 1.80-44.34, p=0.007) of having good risk 
perception of cervical cancer compared to those in the age group 15 
to 24 years among the HIV infected group and this was statistically 
significant. However, age was not a predictor of risk perception 
among the uninfected respondents. The study finds that those who 
had more than one sexual partner had 3 times the odds of good risks 
perception compared to those with only one partner (OR=3.05, CI: 
1.10-8.44, p=0.031) among those that were HIV infected, this was 
not significant among HIV uninfected respondents (OR=1.29, CI: 
0.45-3.78, p=0.063). Among the HIV uninfected respondents, those 
that reported Islam as their religion were 77 percent less likely to 
have a good risk perception of cervical cancer compared to those 
that reported Christianity as their religion (OR=0.23, CI: 0.05-0.94, 
p=0.041).

Table 1: Sociodemographic characteristics of HIV-infected and uninfected 
women respondents.

Variables
HIV status

X2 p-value Infected n=124 Uninfected n=124
Freq (%) Freq (%)

Age group (yrs)
15-24 20(29.4) 48(70.6)

63.917 0.001*25-34 38(36.2) 67(63.8)
35-44 41(83.7) 8(16.3)
≥ 45 25(96.2) 1(3.8)
Educational level
No education 10(83.3) 2(16.7)

40.161 0.001*Primary 30(73.2) 11(26.8)
Secondary 45(66.2) 23(33.8)
Tertiary 39(30.7) 88(69.3)
Marital status 
Single 30(76.9) 9(23.1)

41.184 0.001*Married 67(37.6) 111(62.4)
Separated 12(75.0) 4(25.0)
Widow 15(100.0) 0(0.0)
Number of sexual partners
1 87(45.5) 104(54.5)    
≥ 2 37(64.9) 20(35.1)    
Religion
Christian 107(50.0) 107(50.0) 0 1Islam 17(50.0) 17(50.0)
*Statistically significant; †Fisher’s exact

Table 2: Comparison of cervical cancer risk perception health belief model 
construct among HIV-infected and non-infected women (n=124).

Variables HIV Status X2 p-valueHIV infected HIV uninfected
Susceptibility
Good 49(46.7) 58(53.3) 0.809 0.441Poor 75(52.4) 68(47.6)
Seriousness
Good 70(50.4) 69(49.6) 0.016 1Poor 54(49.5) 55(50.5)
Benefit
Good 54(50.9) 52(49.1) 0.066 0.898Poor 70(49.3) 72(50.7)
Barrier
Good 37(46.8) 42(53.2) 0.464 0.586Poor 87(51.5) 82(48.5)
Self-efficacy
Good 42(41.2) 60(58.8) 5.396 0.028*Poor 82(56.2) 64(43.8)
*Statistically significant; †Fisher’s exact
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in risk perception among HIV infected and uninfected respondents. 
This was consistent with a study done among female employees in Jos 
that reported low-risk perception for cervical cancer [24]. Further, a 
study was done among female University students who also reported 
low-risk perceptions despite engaging in risky sexual behavior [25]. 
Similar low-risk perception was reported in a study among British and 
American women [25]. Another study done in Johannesburg, South 
Africa reported higher risk perception among HIV women [26]. This 
may be connected to the fact that every woman who attends the HIV 
clinic must have had counseling on STI prevention which enhances 
motivation for a better quality of life. The finding in this study may 
be due to a lack of awareness and knowledge about the disease and its 
prevention as it is a critical factor in modifying risk perception.

The majority of the women reported poor susceptibility, benefits, 
and barriers to cervical cancer, while slightly more than half 
considered cervical cancer as a serious disease. The study also found 
that HIV-infected women had less self-efficacy for risk perception 
compared to HIV-uninfected women. Women who believe that they 
are not at risk of the disease may forgo screening, thereby missing the 
opportunity and benefit of early detection and treatment.

There was a significant association between age and risk 
perception among the HIV infected, but among the HIV uninfected 
group age was not associated with risk perception. The mean age in 
this study was 35 years. Similar findings were reported in a study done 
in southwest Nigeria [8]. Other studies done in Kenya, South Africa, 
and Ethiopia reported similar findings [27-29]; This may be attributed 
to the fact that most women are recruited into HIV care through the 
PMTCT program, thereby leaving out the younger age group and the 
older ones.

In this study, level of education was not associated with risk 
perception in both HIV-infected and uninfected women. This 
apparent disconnect highlighted a lack of awareness about cervical 
cancer in the public and missed opportunities for cervical cancer 
education in general among women attending health facilities and 
institutions. Women had interfaced with the health system but do 
not have sufficient knowledge. A large proportion of women attend 
antenatal, are delivered in facilities, and bring their infants for 
immunization and yet were not educated about cervical cancer.

The study finds that there was good risk perception among HIV-
infected women, though engaging in risky behavior such as having 
multiple sexual partners. A similar finding was reported in a study 
carried out among university students; though they have high levels 
of education were engaged in risky behavior of having multiple sexual 
partners [25]. This supposed dissociation may be due to a lack of 
awareness and knowledge of cervical cancer.

Male involvement in ensuring increasing uptake of cervical 
cancer screening should not be underestimated. The men are the 
head of the house, most of the time is ones the who pay the bills, are 
more adherent to cultural beliefs, and often decide for the family. This 
underscores the importance of women's empowerment to achieve 
their control over health and its determinant. There is a need to carry 
out a study with a qualitative component to explore further the reason 
for the poor uptake of screening for cervical cancer among women. 
This study had significant implications for improving the uptake of 
cervical cancer screening services and provides the basis for a wide-
scale multi-center study.

Conclusion
Risk perception of cervical cancer was low among HIV infected 

Table 3: Comparison of cervical cancer risk perception among HIV-infected 
and uninfected women (n=124).

Variables HIV Status X2 p-valueHIV infected HIV uninfected
Risk perception
Good 65(48.1) 70(51.9) 0.406 0.61Poor 59(52.2) 54(47.8)

Table 4: Comparison of factors affecting cervical cancer risk perception among 
HIV-infected and uninfected women.

variables

Risk perception of cervical cancer

HIV infected n=124 HIV uninfected 
n=124  

Good n=65 Poor n=59 Good n=70 Poor 
n=54

Freq (%) Freq (%)  Freq (%) Freq (%)
Age group(yrs)
15-24 5(25.0) 15(75.0) 27(56.3) 21(43.8)
25-34 15(39.5) 23(60.5) 36(53.7) 31(46.3)
35-44 29(70.7) 12(29.3) 6(75.0) 2(25.0)
≥ 45 16(64.0) 9(36.0) 1(100.0) 0(0.0)
  X2=15.439; df=3; p=0.001* X2=2.093; df=3; p=0.604†
Educational level
No education 2(20.0) 8(80.0) 1(50.0)  
Primary 18(60.0) 12(40.0) 7(63.6)  
Secondary 28(62.2) 17(37.8) 12(52.2)  
Tertiary 17(43.6) 22(56.2) 50(56.8)  
  X2=7.858; df=3; p=0.051 X2=0.441; df =3; p=0.916†
Marital status
Single 21(70.0) 9(30.0) 1(11.1) 8(88.9)
Married 26(38.8) 41(61.2) 67(60.4) 44(39.6)
Separated 6(50.0) 6(50.0) 2(50.0) 2(50.0)
Widowed 12(80.0) 3(20.0) 0.(0.0) 0(0.0)

  X2=13.299; df =3: 
p=0.003* X2=8.284; df=2; p=0.012†*

Number of sexual partners
1 40(46.0) 47(54.0) 58(55.8) 46(44.2)
≥ 2 25(67.6) 12(32.4) 12(60.0) 8(40.0)
  X2=4.852; df=1; p=0.032* X2=0.122; df=1; p=0.809*
Religion
Christian 57(53.3) 50(46.7) 56(52.3) 51(47.7)
Islam 8(47.1) 9(52.9) 14(82.4) 3(17.6)
  X2=0.227; df=1; p=0.795 X2=5.376; df =1; p=0.033*
*Statistically significant; †Fisher’s exact

Table 5: Logistic regression showing predictors of risk perception among HIV 
infected and uninfected respondents (n=124).

Variable HIV infected HIV uninfected
AOR 95% CI p-value AOR 95% CI p-value

Age group
15-24 1     1    
25-34 1.515 0.38-6.06 0.557 1.138 0.49-2.62 0.764
35-44 10 2,23-44.84 0.003* 2.734 0.49-16.30 0.252
≥ 45 8.949 1.80-44.34 0.007* 6.57 0.01-1.00 0.999
Marital status
Single 1     1    
Married 2.73 0.45-16.65 0.276 0.001 0.001-1.00 0.999
Separated 0.28 0.06-1.21 0.087 2.972 0.32-27.94 0.341
Widow 0.368 0.52-2.63 0.319      
Number of sexual partners
1 1     1    
≥ 2 3.054 1.10-8.44 0.031* 1.299 0.45-3.78 0.631
Religion
Christian 1     1    
Islam 1.122 0.32-3.91 0.857 0.229 0.05-0.94 0.041*
*Statistically significant; †Fisher’s exact

Discussion
This study finds that the risk perception in both HIV infected and 

uninfected respondents were low, there was no significant difference 
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and uninfected women. Health workers must use every opportunity 
that women have contact with the health system to provide effective 
health education on cervical cancer. There is a need to employ 
multiple approaches in cervical cancer prevention strategies that must 
be adapted to the current situation and the constraints of Nigeria 
given the multidimensional barriers to cervical cancer screening.
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