
71

HIV prevalence and its association with cervical cancer risk in 
southern Africa: a systematic review and meta-analysis
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Abstract

Southern Africa is characterized by exceptionally high rates of HIV prevalence and incidence of cervical cancer, exceeding 
those observed in other regions of the continent. This situation highlights the urgent need for targeted and coordinated public 
health action. In this context, this review aims to clarify the links between these two diseases, to understand their interaction 
better, and to guide prevention and treatment strategies adapted to this high-risk region. This study, conducted according to 
the PRISMA 2020 guidelines, explored the impact of HIV on the risk of cervical cancer and the prevalence of HIV among 
cervical cancer patients in southern Africa. Eighteen original studies, covering six countries in the southern Africa region and 
published between 2003 and 2022, were included. The prevalence of HIV in patients with cervical cancer was 5.30% (95% 
confidence interval [CI]: 4.21-6.67; and p = 0.001). In addition, the analysis revealed a significant association between HIV 
infection and an increased risk of cervical cancer, with an overall odds ratio of 2.29 (95% CI: 1.62-3.23; p = 0.001). Tests for 
publication bias showed no significant bias, and trim-and-fill analysis did not reveal any missing studies. In conclusion, this 
study highlights a high prevalence of HIV among cervical cancer patients in southern Africa, with a strong association between 
HIV infection and an increased risk of this form of cancer. These findings underline the importance of integrated prevention 
strategies, including human papillomavirus vaccination, cervical cancer screening, and improved access to antiretrovirals, to 
reduce the combined burden of HIV and cervical cancer in this high-risk region.

Keywords: HIV. Cervical cancer. Prevalence. Risk factor. Southern Africa.

*Correspondence: 
Eugene-Jamot Ndebia 

E-mail: endebia@wsu.ac.za

1139-6121 / © 2025 AIDS Reviews. Published by Permanyer. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Available online: 26-06-2025

AIDS Rev. 2025;27(3):71-78 

www.aidsreviews.com

Received: 27-02-2025

Accepted: 24-04-2025

DOI: 10.24875/AIDSRev.25000003

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
25

http://crossmark.crossref.org/dialog/?doi=10.24875/AIDSRev.25000003&domain=pdf
mailto:endebia%40wsu.ac.za?subject=
http://www.aidsreviews.com
http://dx.doi.org/10.24875/AIDSRev.25000003


AIDS Rev. 2025;27(3)

72

Introduction

HIV infection and cervical cancer are major public 
health challenges worldwide, particularly in regions 
where HIV is endemic1,2. Cervical cancer, one of the 
most common cancers among women, causes signi-
ficant loss of life, especially in developing countries 
where access to preventive care and screening remains 
limited3. According to the World Health Organization4, 
approximately 660,000 new cases of cervical cancer 
are diagnosed each year, resulting in over 350,000 
deaths. Southern Africa, mainly affected by this disease, 
experiences a high mortality rate due to the lack of lar-
ge-scale screening programs and the high prevalence 
of co-infections, which are major risk factors for this 
type of cancer5-7.

At the same time, the region faces an alarming pre-
valence of HIV, with approximately 20.8 million people 
living with the virus, accounting for 53% of the global 
HIV-infected population8. The coexistence of these two 
severe diseases, characterized by higher HIV preva-
lence and cervical cancer incidence rates than in other 
regions of the continent, calls for targeted and coordi-
nated actions9.

In response to this dual burden of morbidity, explo-
ring the complex links between these two diseases is 
essential to effectively guide prevention and treatment 
strategies. While many systematic reviews have exa-
mined the role of human papillomavirus (HPV) and 
the relationship between the Pap smear and cervical 
cancer, controversies persist regarding the link between 
HIV infection and the risk of cervical cancer. Some 
studies conclude that there is no link10,11, while others 
suggest an association between the two diseases12,13. 
However, no meta-analysis specific to the southern 
African subregion has been conducted to date, although 
such an analysis is essential to address the existing 
gaps in understanding this link.

This systematic review is justified by the lack of con-
solidated data on the combined prevalence of HIV and 
cervical cancer, which limits the effectiveness of public 
health policies in this high-risk area. By rigorously 
analyzing the available data, this review aims to cla-
rify the links between these two diseases, assess the 
impact of the present health programs, and provide evi-
dence-based recommendations. These recommenda-
tions will improve the management of this co-epidemic 
and strengthen integrated interventions to address both 
HIV and cervical cancer simultaneously. Finally, this 
analysis will offer a valuable opportunity to raise awa-
reness among local and subregional health authorities 

about the importance of developing coherent and coor-
dinated strategies to address this major public health 
issue.

Materials and methods

This study followed the PRISMA 2020 recommenda-
tions, ensuring a transparent, reproducible, structured 
approach to systematic reviews and meta-analyses14. 
The studies included in this review were original 
research on the female population living in southern 
Africa, assessing the impact of HIV on the risk of 
cervical cancer and the prevalence of HIV among 
cervical cancer patients. These studies had to meet 
a number of criteria: they had to have received ethi-
cal approval, take account of confounding factors, 
and be published in peer-reviewed scientific journals. 
Studies of populations outside southern Africa, non-
peer-reviewed sources, and editorials and letters were 
excluded.

The primary exposure of interest was HIV status, 
with cervical cancer risk as the outcome criterion. The 
secondary exposure was HIV prevalence among cer-
vical cancer patients. An exhaustive search was con-
ducted in Scopus, PubMed/Medline, Web of Science, 
Google Scholar, and African Journal Online databa-
ses, using keywords associated with HIV and southern 
Africa. The identified studies were first exported to 
EndNote, where duplicates were removed, and then to 
Rayyan software to better organize the selection and 
review process15.

Data extraction, including study characteristics and 
participant details (age, sample size, HIV status), 
was done by G.T.K. and E.J.N. The main statistical 
parameters, such as odds ratios and relative risks, 
were collected. Study quality was assessed using the 
Newcastle-Ottawa scale16, focusing on methodological 
rigor and validity. Data synthesis involved organizing 
and summarizing the results, with narrative synthe-
sis and statistical analysis, carried out using STATA 
18.017. The inverse variance method was used to esti-
mate the effects, applying a random effects model 
and assessing heterogeneity using the I2 statistic18. 
A  subgroup analysis was carried out to explore the 
role of HIV in the risk of cervical cancer, as well 
as the prevalence of HIV among cancer patients in 
this subgroup. Publication bias was assessed visually 
using a funnel plot, and Egger’s regression test was 
applied to assess skewness, with a p < 0.10 indica-
tive of bias19,20.
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Results

Characteristics of included studies

Table  1 presents the characteristics of the studies 
included in this meta-analysis. After searching various 
databases, 18 original studies meeting our inclusion 
criteria were included10-13,21-34. These studies, conduc-
ted in the South African sub-region (Fig.  1), came 
from South Africa (10 studies), Mozambique (2 stu-
dies) and Eswatini (2 studies). One study was identi-
fied in Botswana, Malawi, and Namibia. The patients, 
all adults, were considered to have cervical cancer 
following examination of cervical swabs for cytological 
review and cervical biopsies for histopathological review 
in some cases and by visual inspection with acetic acid 
examination, confirmed by colposcopy for others.

Prevalence of HIV infection in a southern 
African population with cervical cancer

Figure  2 shows the prevalence of HIV infection in 
cervical cancer patients in southern Africa. The pooled 
prevalence of HIV infection in cervical cancer patients in 
southern Africa with the random-effects model of 11 stu-
dies was 5.30% (95% confidence interval [CI]: 4.21-6.67) 
with significant heterogeneity I2 = 98.58%, p = 0.0001.

Influence of HIV on cervical cancer risk in 
southern Africa

The forest diagram shown in figure  3 illustrates the 
association between HIV infection and cervical cancer 
in southern Africa. Analysis of this figure reveals a poo-
led odds ratio of 2.29  (95% CI: 1.62-3.23, p  =  0.001) 
and a substantial degree of heterogeneity (I2 = 97.11%). 
These results strongly suggest a significant association 
between HIV infection and oesophageal cancer.

Assessing the risk of publication bias and 
the effects of small studies

Figure 4 shows the funnel plot for the prevalence of HIV 
infection, used to assess the possibility of publication bias. 
Visual inspection of figures 4A and B revealed an asym-
metric distribution of study results. However, Egger’s tests 
yielded p = 0.5823 and 0.8729 for figure 4A and B, respec-
tively, suggesting the absence of publication bias. In addi-
tion, the Trim-and-Fill analysis and the corrected funnel 
plot showed no missing studies in the two meta-analyses.

Discussion

The results of this meta-analysis offer a valuable pers-
pective on the health situation in the southern African 

Figure 1. Map of southern Africa. 
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Table 1. Studies characteristics

Author’s (date) Country Study 
population

Different HIV 
parameters 

evaluate 

Period of collect Cervical cancer diagnostic 
methods

Van Aardt et al. 
(2015)21

South Africa Adults  
(≥ 18 years)

HIV Status 2003-2004, and 
2008 until 2011

Tissue biopsies for histological 
confirmation

Naucler et al. 
(2011)10

Mozambique Adults  
(≥ 18 years)

HIV Status May 2002- 
November 2006

Cervical swabs for cytological review 
and cervical biopsies for histopathology 
review for suspected patients

Friebel‑Klingner  
et al. (2021)22

Botswana Adults  
(≥ 18 years)

HIV status; CD4 
counts; ART 

treatment

January 2015 and 
March 2020

Diagnosed and confirmed with 
cervical cancer in their medical 
records

Gerstl et al. 
(2022)23

Malawi Adults  
(≥ 18 years)

HIV status 2019 Diagnosed and confirmed with cervical 
cancer in their medical records

Rostad et al. 
(2003)24

Mozambique Adults  
(≥ 18 years)

Sexually 
transmitted 

diseases

* Diagnosed and confirmed with 
cervical cancer in their medical 
records

Eiman (2020)25 Namibia Adults  
(≥ 18 years)

HIV status January 01, 2016-
June 30, 2018

Cervical swabs for cytological 
review; diagnosis, and confirmed 
with cervical cancer in their 
medical records

Jolly et al. (2017)26 Swaziland 
(Eswatini)

Adults  
(≥ 18 years)

HIV status * Cervical swabs for cytological review 
and confirmed using VIA methods

Khumalo et al. 
(2024)27

Swaziland 
(Eswatini)

Adults  
(≥ 25 years)

HIV status October-December 
2021

Diagnosed and confirmed with 
cervical cancer in their medical 
records

Dryden-Peterson 
et al. (2016)28

Botswana Adults  
(≥ 18 years)

HIV status; 
CD4 counts; 
Initiated ART 

before cancer 
diagnosis

2010-2015 Diagnosed and confirmed with 
cervical cancer in their medical 
records

Firnhaber et al. 
(2013)29

South Africa Adults  
(≥ 18 years)

HIV status; CD4 
counts

* Cervical swabs for cytological 
review using VIA methods and 
confirmed using colposcopy

Dhokotera et al. 
(2022)12

South Africa Adults  
(≥ 15 years)

HIV status 2004-2014 Diagnosed and confirmed with cervical 
cancer in their medical records

Suleman and 
Botha (2021)30

South Africa Adults  
(≥ 18 years)

HIV status; CD4 
counts; ART 

treatment; viral 
load

January 2014- 
December 2018

Diagnosed and confirmed with 
cervical cancer in their medical 
records using colposcopy

Chattopadhyay 
et al. (2015)11

South Africa Adults  
(≥ 18 years)

HIV status 2009 Cervical swabs for cytological 
review and confirmed with cervical 
cancer in their medical records

Singini et al. 
(2022)13

South Africa Adults  
(≥ 18 years)

HIV status 1995 and 2016 Cervical swabs for cytological 
review and cervical biopsies for 
histopathology review for suspected 
patients

Turdo et al. 
(2022)31

South Africa Adults  
(≥ 18 years)

HIV status; CD4 
counts; HIV 

RNA viral load; 
Initiated ART 

before cancer 
diagnosis

January 2011  
and July 2020

Cervical swabs for cytological 
review and cervical biopsies for 
histopathology review for suspected 
patients

Moodley et al. 
(2006)32

South Africa Adults  
(≥ 18 years)

HIV status January 1998 to 
December 2001

Histologically confirmed invasive 
cervical cancer

Singini et al. 
(2021)33

South Africa Adults  
(≥ 18 years)

HIV status Between 1995  
and 2016

Histologically confirmed invasive 
cervical cancer

Moodley et al. 
(2009)34

South Africa Adults  
(≥ 18 years)

HIV status; CD4 
count

* Cervical swabs for cytological 
review and colposcopy examination

*Absence of data collection period.  
VIA: visual inspection with acetic acid; ART: antiretroviral therapy.
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sub-region, where HIV infection and cervical cancer 
coexist at worrying rates6,7. The inclusion of a majo-
rity of studies from six countries, namely, South Africa 
(10  studies), Mozambique (2 studies), Eswatini (2 stu-
dies), as well as an additional study from Botswana, 
Malawi, and Namibia, highlights the geographical diversity 

and local specificities of the data collected. These findings 
are of particular importance given the unique health cha-
llenges faced by these countries, where HIV prevalence 
and the burden of cervical cancer are exceptionally high.

The analysis also revealed an estimated prevalence 
of HIV infection among cervical cancer patients in 

Figure 2. Pooled prevalence of HIV infection among cervical cancer women in southern Africa.

Figure 3. Forest diagram of association between HIV infection and cervical cancer among women in southern Africa.
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southern Africa of 5.30% (95% CI: 4.21-6.67). Although 
this prevalence is lower than that of other data, it 
remains consistent with rates observed in studies of 
co-infection in Ethiopia35. These results corroborate the 
findings of previous studies suggesting that HIV infec-
tion may exacerbate vulnerability to cervical cancer due 
to the immunosuppression associated with HIV, thereby 
favoring infection with HPV, the main etiological factor 
in this pathology36,37.

Concerning the influence of HIV on the risk of 
developing cervical cancer, the overall odds ratio of 
2.29  (95% CI: 1.62-3.23, p = 0.001) observed in this 
study supports a significant association between HIV 
infection and increased risk of cervical cancer. This 
result is consistent with the work of Geremew et al.38 in 
Ethiopia, who reported an odds ratio of 2.86 (95% CI: 
1.79-4.58). This association may be explained by seve-
ral mechanisms linked to HIV-induced immunosuppres-
sion39, including the weakening of the immune system, 
notably CD4+ cells, thereby reducing the body’s ability 
to control persistent infections such as that caused 
by HPV, the leading risk factor for cervical cancer40. 
In people living with HIV, HPV infection may persist 
longer, progressing to pre-cancerous or cancerous 
lesions41. In addition, non-adherence to antiretroviral 
treatment, which compromises treatment efficacy and 
worsens immunosuppression, further increases the 
risk of cervical cancer. This contrasts with the work 
of Kamsu-Tchuente and Ndebia17, who reported no 
association between HIV and esophageal cancer in 
the same geographical area.

The significant heterogeneity (I2 = 98.58%; p = 0.0001) 
observed in this analysis could result from the variabi-
lity of methodologies between studies and differences 

in the populations studied. HIV prevalence and patient 
selection criteria vary from country to country, which 
may explain this high level of heterogeneity. However, 
this heterogeneity (I2 = 97,11%; p = 0.001) also highli-
ghts the fact that local contextual factors, such as die-
tary habits, level of education, socioeconomic status, 
access to care, and screening strategies in each coun-
try may modulate the impact of HIV on cervical can-
cer risk. In addition, the absence of missing studies, 
as shown by the Trim-and-Fill analysis, reinforces the 
robustness of the results, minimizing concerns about 
publication bias and systematic bias.

These results, which confirm the link between HIV 
and cervical cancer, also underline the importance of 
integrated prevention strategies. The coexistence of 
these two diseases in a high-risk region calls for appro-
priate public health policies, including more accessi-
ble prevention and screening measures, particularly for 
women living with HIV. Such an approach could include 
intensified HPV vaccination programs, regular cervical 
cancer screening, and improved access to antiretroviral 
treatment, which would play a key role in reducing the 
combined burden of HIV and cervical cancer in this 
region.

Conclusion

This study highlights a high prevalence (5.30% [95% 
CI: 4.21-6.67]) of HIV among cervical cancer patients 
in southern Africa, with a strong association (2.29 [95% 
CI: 1.62-3.23) between HIV infection and an increased 
risk of this form of cancer. These findings underline the 
importance of integrated prevention strategies, inclu-
ding HPV vaccination, cervical cancer screening, and 

Figure 4. Funnel plots assessing the potential for publication bias. A: funnel plots for the prevalence of HIV infections 
among women with cervical cancer; B: funnel plots based on the association between HIV infections and risk of 
cervical cancer.
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improved access to antiretrovirals, to reduce the com-
bined burden of HIV and cervical cancer in this high-
risk region.
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