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Abstract

Background

Zimbabwe has high cervical cancer (CC) burden of 19% and mortality rate of 64%. Zimba-
bwe uses Visual Inspection with Acetic Acid and Cervicography (VIAC) for CC screening.
Manicaland and Midlands provinces recorded low VIAC positivity of 3% (target 5-25%) and
treatment coverage of 78% (target = 90%) between October 2020 and September 2021.

Objectives

We explored VIAC positivity rate and clinical management of clients screening positive in
Manicaland and Midlands provinces.

Methods

We conducted a retrospective cross-sectional study using routine VIAC and CC manage-
ment data for period October 2020 to September 2021. Two samples were used, 1) a sam-
ple drawn from 48,000 women VIAC screened to measure positivity rate, and 2) a sample of
1,763 VIAC positive women to assess clinical management. Kobo-based tool was used to
abstract data from facility registers, and data were analyzed using STATA 15.

Results

We analyzed data for 2,454 out of 48,000 women screened through VIAC. About 82%
(2,007/2,454) were HIV positive, median ages were 40 and 38 years for HIV positives and
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negatives respectively. Most (64% and 77%) of HIV positive and negative clients respec-
tively were married. VIAC positivity was 5.9% and 3.4% among HIV positive and negative
women screened for the first time, and 3.2% and 5.6% for repeat visits respectively. Overall,
89.1% (1,571/1,763) of VIAC positive women received treatment. Most (41%) of those
treated received thermocoagulation. Overall, 43.1% of clients received treatment on VIAC
day, and 77.4% within 30 days. Six-month post-treatment coverage was 3.8%.

Conclusion

VIAC positivity among HIV positive women screening for the first time was 5.9%, within the
expected 5-25%. Treatment coverage was high, and turnaround time from diagnosis to
treatment met national standards. Post-treatment coverage was suboptimal. We recom-
mend continued implementation of quality improvement initiatives, capacity building of clini-
cians, and optimization of post-treatment review of clients.

Introduction

Cervical cancer is the fourth most common cancer among women globally, with an estimated
604, 000 new cases and 342, 000 deaths in 2020. About 90% of the new cases and deaths world-
wide in 2020 occurred in low- and middle-income countries (LMIC) [1]. About 80% of can-
cer-related deaths in LMICs were recorded within the Sub-Saharan African region [2,3].
Women living with HIV are 6 times more likely to develop cervical cancer compared to
women without HIV, and an estimated 5% of all cervical cancer cases are attributable to HIV
[4]. Moreover, in all world regions, the contribution of HIV to cervical cancer falls dispropor-
tionately on younger women.

In high-income countries, programs are in place which enable girls to be vaccinated against
Human Papilloma Virus (HPV), and women to get screened for cervical cancer regularly and
treated adequately [5]. Screening allows pre-cancerous lesions to be identified at stages when
they can easily be treated. In low-and middle-income countries, there is limited access to pre-
ventative measures and cervical cancer is often not identified until it has further advanced, and
symptoms developed [6]. In addition, access to treatment of cancerous lesions e.g., cancer sur-
gery, radiotherapy, and chemotherapy may be limited, resulting in a higher rate of death from
cervical cancer in these countries [7,8].

More than 95% of cervical cancer is caused by human papillomavirus (HPV), commonly
detected in cervical tumor specimens. Whilst it takes 15 to 20 years for cervical cancer to
develop in women with normal immune systems, progression is faster (5 to 10 years) in
women with weakened immune systems, such as those with untreated HIV infection [9]. Clin-
ical trials and post-marketing surveillance have shown that HPV vaccines are safe and effective
in preventing infections with HPV, high grade precancerous lesions and invasive cancer [10].

Cervical cancer is the most common cancer in women of all races and ages in Zimbabwe,
with a burden of 19% [11]. An estimated 2,270 women are diagnosed with cervical cancer
annually and the country has a high mortality rate of 64% [12]. The high HIV prevalence in
Zimbabwe fuels the cervical cancer burden.

Cervical cancer screening programs have been implemented in high HIV prevalence set-
tings using the Visual Inspection with Acetic Acid and Cervicography (VIAC) method. Zim-
babwe adopted VIAC as a method of screening for cervical cancer in 2013 and VIAC remains
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the preferred screening method within the public sector. VIAC is an effective way to prevent
cervical cancer in women aged 30-50 years, and it involves examining the cervix for changes
that might lead to cervical cancer. If these changes are detected early, the cells can be elimi-
nated before they become cancerous. The cells are usually removed using cryotherapy, ther-
mocoagulation or Loop Electrosurgical Excision Procedure (LEEP). VIAC examinations can
also reveal possible advanced cervical cancer and certain noncancerous conditions such as
chronic cervicitis, pelvic inflammatory disease, and cervical polyps. VIAC and treatment using
cryotherapy, thermocoagulation or LEEP has been well-studied and is endorsed by the World
Health Organization (WHO). WHO recommends using this “screen-and-treat” approach as
an effective, low-cost way to reduce the incidence of cervical cancer in low and medium-
income countries.

The Zimbabwe Ministry of Health and Child Care (MOHCC) has an established cervical
cancer prevention program that offers VIAC screening and treatment at several of the nation’s
health facilities. Screening is offered at static and outreach sites, and treatment is primarily
offered at referral facilities or through outreach by district health teams.

The Zimbabwe Health Interventions (ZHI) supports the MOHCC in the provision of cervi-
cal cancer screening and treatment in Manicaland and Midlands provinces of Zimbabwe as
part of its HIV care and treatment program. Routine program data showed a low cervical can-
cer screening positivity rate of about 3% from October 2020 to September 2021. Similarly,
treatment coverage for women screening VIAC positive was suboptimal, with an overall cover-
age of 78% during the same period. There was paucity of data to explain the low cervical cancer
screening positivity rates and treatment coverages for those screening positive. We conducted
this study to determine proportion of women screened VIAC positive by type of visit and HIV
status, describe characteristics of women screening VIAC positive by HIV status, determine
proportion of VIAC positive women who received treatment by HIV status, measure turn-
around time from screening VIAC positive to receiving treatment, and determine outcomes
after 6 months of follow-up for women screening VIAC positive.

Materials and methods
Design and participants

This retrospective, analytical cross-sectional study was conducted using routinely collected data
for women screened and treated for cervical cancer. Study sites consisted of all static and out-
reach cervical cancer screening and treatment health facilities of Manicaland and Midlands
provinces of Zimbabwe. Participants comprised of HIV positive and negative women screened
for cervical cancer using VIAC between October 1, 2020, and September 30, 2021. Although the
national cervical cancer screening program targets population sub-groups at high risk of devel-
oping cervical cancer such as HIV positive women, screening and treatment for cervical cancer
is also provided to HIV negative clients. Study results were therefore stratified, to the extent pos-
sible, by HIV status of clients. The study was conducted between 1 January and 31 March 2022.

Sampling methodology

A representative sample of women screening VIAC negative and positive were included in the
“prevalence” sample using the following formula:

/

- NZ*P(1 — P)
- @®(N-1)+22P(1 —P)

PLOS ONE | https://doi.org/10.1371/journal.pone.0294115 November 29, 2023 3/11


https://doi.org/10.1371/journal.pone.0294115

PLOS ONE

Prevalence of Cervical Cancer and Clinical Management for Women screening positive in Zimbabwe, 2021

Where n = sample size, N = finite population size (48,000), Z = statistic for confidence level
(1.96), P = proportion (0.19), d = precision (0.05)

Minimum sample size was 236; however, data for 2,454 women were collected to increase
power. Probability proportional to size was used to determine sample sizes for facilities. Sys-
tematic sampling was used to select clients from the facility sampling frames. The cervical can-
cer clinical cascade sample consisted of 1,763 (out of 2,011) women who screened VIAC
positive.

Data collection tools and processes

Quantitative, secondary data were abstracted from health facility VIAC and cervical cancer
management registers using a Kobo-based data abstraction tool. Variables abstracted included
age, date client was screened, marital status, contraceptive method which clients used, type of
clinic visit, client’s HIV status, client’s antiretroviral therapy (ART) status if HIV positive,
VIAC results, histology results, type of treatment received, post-treatment review dates and
treatment outcome. No personal identification data e.g., client names, physical address etc.
were collected.

Statistical analysis

Data was collected using Kobo, exported to MS Excel, and analyzed using STATA 15 (Stata-
Corp. 2017. Stata Statistical Software: Release 15. College Station, TX: StataCorp LLC.) gener-
ating measures of central tendency and proportions.

Ethics statement

This was an observational study which used secondary, de-identified data captured in health
facility registers during routine clinical service provision to adult women. Study was covered
by the Medical Research Council of Zimbabwe (MRCZ) approved non-research determination
protocol (MRCZ/E/159) that provides for analysis, use, and dissemination of routinely col-
lected program data; provision of consent was therefore waived.

Patient and public involvement statement

This study utilized secondary cervical cancer screening and treatment data captured in health
facility registers during routine health service provision. Data were abstracted directly from
the registers and analysed; there was no direct contact with study participants and the public.
Clients whose data were included in this study received routine health services across public
sector health facilities and were not involved in the design and recruitment process as the
study utilized secondary data. Findings from this study will be disseminated to the Zimbabwe
Ministry of Health and Child Care (MOHCC) national, provincial and district staff, who will
in-turn cascade dissemination to local and community structures including the clients.

Results

Demographic characteristics of women screened for VIAC

Data for 2,454 women who were randomly sampled from the 48,000 women screened for cer-
vical cancer between 1 October 2020 and 30 September 2021 were analyzed. Table 1 summa-
rizes demographic characteristics of participants.

Eighty-two percent (2,007/2,454) were HIV positive with a median age of 40 years (IQR
34-46); 445 women were HIV negative with a median age of 38 years (IQR 28-46). Most of
the HIV positive (64%) and HIV negative (77%) women were married.
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Table 1. Demographic characteristics of participants.

Variable

Age Median (IQR)
Marital Status
Divorced

Married

Separated

Single

Widowed

https://doi.org/10.1371/journal.pone.0294115.t001

HIV Positive HIV negative Unknow HIV status (n = 2)
(N =2,007) (N = 445)
40(IQR 34-46) 38(IQR 28-46)
50(2%) 5(1%) 1
1,279(64%) 344(77%)
90(4%) 9(2%)
245(12%) 51(11%) 1
343(17%) 36(8%)

VIAC screening by visit type

About 75,1% (1,507/2,007) and 82.4% (371/445) of HIV positive and negative women were
screening for the first time respectively (Table 2). Overall VIAC positivity rate was 5.4% and
3.4% among HIV positive and negative women respectively. VIAC positivity rate was 5.9%
and 2.7% among HIV positive and negative women screening for the first time respectively,
and 3.2% and 5.6% among women repeat screened.

Characteristics of women screening VIAC positive

A total of 1,763 (out of 2,011) women who screened VIAC positive in the period under review
were included in the cervical cancer clinical cascade. About 89% (1,584/1,763) were HIV posi-
tive, and median ages were 38 and 34 years for the HIV positive and negative respectively
(Table 3). The median age at first sexual encounter was 19 and 18 years for HIV positive and

Table 2. Characteristics of women VIAC screened in selected facilities of Manicaland and Midlands provinces by visit type and HIV status, October 2020 to Septem-

ber 2021.
Variable

Type of Visit
New
Post treatment
Referral
Repeat

VIAC results-All
Positive
Negative

Suspicious

VIAC Results-New Visit

Positive
Negative

Suspicious

VIAC Results-Post Treatment visit

Positive
Negative

Suspicious

VIAC Results-Referral visit
Positive
Negative
Suspicious
VIAC Results-Repeat visits
Positive
Negative
Suspicious

https://doi.org/10.1371/journal.pone.0294115.t1002

HIV Positive HIV negative Unknow status (n =2)
(N =2007) (N = 445)
1507(75.1%) 371(82.4%) 1
23(1.1%) 3(0.7%)
4(0.2%) 0
473(23.6%) 71(16%) 1
110(5,4%) 15(3.4%)
1888(94.1%) 426(95.7%) 2
9(0.5%) 4(0.9%)
(n = 1507) (n=371)
89(5.9%) 10(2.7%)
1413(93.8%) 359(96.8%)
4(0.3%) 2(0.5%)
(n=23) (n=3)
3(13%) 1
20(86.9%) 2
0 0
(n=4)
3
1
0
(n=473) (n=71)
15(3.2%) 4(5.6%)
454(95.1%) 58(91.5%)
4(0.9%) 2(2.8%)
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Table 3. Characteristics of women screening VIAC Positive in selected facilities of Manicaland and Midlands
provinces, October 2020 to September 2021.

Variable HIV positive HIV negative (N = 179)
(N = 1,584)
Age [Median (IQR)] 38(IQR 31-43) 34(IQR 27-41)
Age at first sex [Median (IQR)] 19(IQR 18-20) 18(IQR 17-20)
Marital Status
Divorced 58(3.7%) 5(2.8%)
Married 951(60%) 144(80.5%)
Separated 109(6.9%) 8(4.5%)
Single 240(15.1%) 18(10.1%)
Widowed 226(14.2%) 4(2.2%)
Parity [Median (IQR)] 2(2-4) 2(1-4)
Commonly Used Family Planning method
Depo-Provera 238 (15%) 29(16.2%)
Implant 134(8%) 18(10.1%)
None 480(30.3%) 34(18.9%)
Pill 620(39.1%) 88(49.1%)
Other 112(7%) 10(5.5%)

https://doi.org/10.1371/journal.pone.0294115.t1003

negative women respectively. The most common family planning method used was the pill,
with 39% and 49% of HIV positive and negative women using it respectively.

Of the VIAC positive women included in the analysis, 80% of HIV positives and 86% of
HIV negatives were identified during initial screening. About 16.5% (262/1,584) of HIV posi-
tive and 11.7% (21/179) of HIV negative VIAC positive clients were identified during repeat
visits. About 2.4% (39/1,584) and 1.7% (3/179) of HIV positive and negative VIAC positive cli-
ents were identified during the 6-month post-treatment visit; the remainder (0.8% and 0.6% of
HIV positive and negative VIAC positive clients respectively) were referrals from other facili-
ties. Most of the VIAC positive women were using the pill for family planning (39% for HIV
positive and 49% for HIV negative); 30.3% and 18.9% of HIV positive and negative women
respectively were not on any family planning method.

Treatment of VIAC positive clients

Opverall, 89.1% (1,571/1,763) VIAC positive clients received treatment. Out of the 1,571 who
were treated, most (41%) received Thermocoagulation followed by LEEP (37.9%) and Cryo-
therapy (8.5%). The remainder received Hysterectomy (0.2%), knife cone biopsy (0.2%) and
other treatment (1.3%) (Table 4).

About 10.6% and 14% of HIV positive and negative women respectively did not get
treatment.

Table 4. Uptake of treatment among women who screened VIAC positive by treatment type.

Variable HIV positive HIV negative
(N =1,584) (N =179)
Thermocoagulation 652 (41.2%) 70 (39.1%)
LEEP 628 (39.7%) 41 (22.9%)
Cryotherapy 113 (7.1%) 37 (20.7%)
Hysterectomy 3(0.2%) 1 (0.6%)
Knife Cone Biopsy 1(0.1%) 2 (1.1%)
Other 20 (1.2%) 3(1.7%)
Not Treated 167 (10.6%) 25 (14%)

https://doi.org/10.1371/journal.pone.0294115.t1004
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Table 5. Turnaround time from screening VIAC positive to treatment by modality.

Treatment Modality Treated on the same day of screening VIAC positive (N = 678) Treated within 30 days of screening VIAC positive (N = 1,216)
Thermocoagulation 541 (79.8%) 652 (53.6%)
LEEP 42 (6.2%) 419 (34.5%)
Cryotherapy 91 (13.4%) 139 (11.4%)
Hysterectomy 2(0.3%) 2 (0.2%)
Knife Cone Biopsy 0 1(0.1%)
Other 2(0.3%) 3 (0.2%)
Overall 43.1% 77.4%
(678/1,571) (1,216/1,571)

https://doi.org/10.1371/journal.pone.0294115.t1005

Turnaround time from screening VIAC positive to treatment

Opverall, 43.1% of clients received treatment on the same day of screening VIAC positive and
77.4% within 30 days (Table 5).

About 79.8% of clients who received treatment on the day of screening VIAC positive and
53.6% of those who received treatment within 30 days of screening positive had Thermocoagu-
lation. Only 6.2% of VIAC positive women who received treatment on the day of diagnosis
had LEEP.

Post treatment coverage of VIAC positive clients

The six-month post-treatment coverage for eligible women who screened VIAC positive was
3.8% (31/815).

Discussion

Overall, VIAC positivity rate was higher among HIV positive (5.9%) than HIV negative (3.4%)
women (p<0.05), reflecting the higher risk of cervical cancer among immunocompromised
individuals. Our study provides evidence that VIAC positivity among HIV positive women
screened for the first time in Manicaland and Midlands provinces of Zimbabwe (5.9%) was
within the expected range of between 5 to 25% among this population subgroup [13]. VIAC
positivity rate was however lower among HIV positive women who were re-screened (3.2%).
These findings suggest that the low positivity (3%) recorded from routine HIV care and treat-
ment data was a result of not disaggregating data by visit type; including women who were re-
screened in the analysis therefore lowered the positivity rate.

Results from this study were dissimilar to those reported in a study conducted by Fallala
et al at one facility in Bulawayo, Zimbabwe which recorded overall VIAC positivity of 10.8%
[14]. The Bulawayo study was conducted in one specialist referral health facility using data for
the period 2010 to 2012. It is possible that those who were screened would have been referred
for cervical cancer related conditions hence the high positivity rate. Additionally, this assess-
ment was conducted before VIAC was adopted as a national cervical cancer screening method
in 2013; screening coverage was still low, and most women were being screened for the first
time, hence the relatively high positivity rate. Results from our analysis were similar to findings
from a study by Gabaza et al conducted in Harare, Zimbabwe which recorded a VIAC positiv-
ity of 6.5% [15]. This study used data for the period 2012 to 2016 which coincided with
national roll out of VIAC in Zimbabwe. Our results were also similar to findings from a
Mozambique study by Moon T et al which recorded VIAC positivity of 8% [16]; a 5.1% VIAC
positivity rate was recorded in a Malawi study by Msyamboza et al [17].
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Treatment coverage for VIAC positive women was high (89.6%), marginally falling short of
the WHO-treatment target of 90% as set out in the global strategy to accelerate elimination of
cervical cancer [18]. This treatment coverage was higher than the 76% recorded in Zambia
between 2010 and 2019 [19] and 43% recorded in Malawi between 2011 and 2015 [17]. The
high treatment coverage recorded in our study can be attributed to program innovations
including targeted outreach to hard-to-reach areas by district health teams. LEEP treatment
camps organized by district health teams ensured treatment for eligible clients closer to their
areas of residence. Additionally, bus-fares were provided for needy clients requiring treatment,
and where feasible clients were transported using project vehicles. The 10.4% of VIAC positive
clients who did not receive treatment can be attributed to delays in clients accessing specialist
services including LEEP which could only be offered by trained medical doctors. Some LEEP
eligible clients identified at primary level facilities had to wait for an outreach LEEP camp by
district medical team or needed to travel to district and provincial hospitals where the service
was available. Results from this analysis showed that only 6.4% of LEEP eligible women
received treatment on the same day of screening VIAC positive.

Turnaround time (TAT) from screening VIAC positive to treatment was relatively short,
with 43% and 45% of HIV positive and negative clients respectively receiving treatment on the
day of screening. A majority i.e., 77% and 83% of HIV positive and negative women respec-
tively received treatment within 30 days of screening VIAC positive. These turnaround times
align with the Zimbabwe national cervical cancer treatment standards which recommend
treatment for precancerous lesions within 30 days of screening [20]. The TAT from screening
VIAC positive to treatment with thermocoagulation and cryotherapy was the shortest, with a
median of 0 days, demonstrating fidelity in the implementation of the "screen-and-treat"
approach. Thermocoagulation and cryotherapy contributed over 90% (79.8% and 13.7%
respectively) of VIAC positive women treated on the day of screening. For clients who received
LEEP, the median TAT was 20 days; this relatively longer TAT was largely a result of resource
and logistical challenges in getting clients to treatment centers or hosting LEEP camps.

The 6-month post treatment follow up for VIAC positive women was suboptimal at 3.8%.
This can partly be a result of suboptimal documentation of this visit in the current facility-held
registers due to poor understanding of documentation requirements. Additionally, health care
workers might not have been emphasizing the need for clients to return for this important
clinical review.

Limitations

Our findings are subject to some limitations. First, study participants may not be representa-
tive of all women in Zimbabwe given the study was limited to 2 out of 10 provinces. Second,
the study utilized secondary data captured in health facility paper registers. There was a risk
that some entries would not be complete either because of poor documentation in registers or
poor data capture during abstraction. We mitigated these limitations by using a digital, Kobo-
toolbox-based data abstraction tool with validation rules. This enabled data cleaning during
collection and improved completeness of abstracted data. All entries with incomplete variables
were cross-checked with health facility staff and where this was not possible and missing vari-
ables were substantial, these entries were not abstracted. Despite these potential limitations,
our study findings represent VIAC positivity rates, treatment coverage and turnaround time
from screening VIAC positive to treatment among HIV positive and negative women access-
ing cervical cancer screening and treatment services in public sector health facilities in
Zimbabwe.
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Conclusion

The VIAC positivity rate among HIV positive women screening for the first time in Midlands
and Manicaland provinces was 5.9%, in line with the expected 5-25% for this population
group. Treatment coverage for VIAC positive clients was high, and turnaround time from
diagnosis to treatment met the national standards. The 6-month post-treatment review of
VIAC positive clients was suboptimal. Healthcare workers (HCW) providing cervical cancer
management services should optimize post-treatment review of VIAC positive clients through
physical and virtual tracking and tracing, targeted outreach to hard-to-reach areas and provi-
sion of bus-fare for needy clients. HCW should harmonize cervical cancer screening and
review visits for HIV positive women with medicine pick-up or viral load testing to optimize
service uptake. Additionally, deliberate efforts should be made in identification of HIV positive
women due for post-treatment review during routine HIV review visits. Implementation of
continuous quality improvement projects across all health facilities should be optimized to
identify root causes for cervical cancer screening and treatment gaps and implementation of
innovations to address them. The monitoring and evaluation team within Ministry of Health
and Child Care should prioritize revision of the VIAC register to enable generation of unique
client identification number that facilitates tracking of clients coming for repeat visits; the reg-
ister should also have data elements to capture client outcomes such as lost to follow-up, refer-
rals, and treatment completion.

Supporting information
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(XLSX)
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(XLSX)
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(PDF)

Acknowledgments

Authors are grateful for the support of the Zimbabwe Ministry of Health and Child Care.
Appreciation also goes to the HIV care and treatment project staff who worked tirelessly to
make this study a success, as well as to project beneficiaries whose data were used for the
study.

Author Contributions

Conceptualization: Emmanuel Tachiwenyika, Munyaradzi Dhodho, Tafadzwa P. Sibanda,
Solomon Mukungunugwa, Mutsa Mhangara, Talent Tapera, Tendai Samushonga, Taurayi
Tafuma, Byrone Chingombe, Admire Maravanyika, Tichaona Nyamundaya.

Formal analysis: Emmanuel Tachiwenyika, Munyaradzi Dhodho, Solomon Mukungunugwa,
Mutsa Mhangara, Ngonidzashe Ganje, Taurayi Tafuma.

Investigation: Emmanuel Tachiwenyika, Solomon Mukungunugwa, Mutsa Mhangara, Ngo-
nidzashe Ganje, Talent Tapera, Tendai Samushonga, Morgen Muzondo, Sithabiso Dube,
Admire Maravanyika, Tichaona Nyamundaya.

Methodology: Emmanuel Tachiwenyika, Munyaradzi Dhodho, Auxilia Muchedzi, Tafadzwa
P. Sibanda, Chiedza Mupanguri, Solomon Mukungunugwa, Mutsa Mhangara,

PLOS ONE | https://doi.org/10.1371/journal.pone.0294115 November 29, 2023 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0294115.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0294115.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0294115.s003
https://doi.org/10.1371/journal.pone.0294115

PLOS ONE

Prevalence of Cervical Cancer and Clinical Management for Women screening positive in Zimbabwe, 2021

Ngonidzashe Ganje, Talent Tapera, Tendai Samushonga, Morgen Muzondo, Sithabiso
Dube, Byrone Chingombe, Admire Maravanyika, Tichaona Nyamundaya.

Project administration: Emmanuel Tachiwenyika, Auxilia Muchedzi, Tafadzwa P. Sibanda,
Ngonidzashe Ganje, Taurayi Tafuma, Byrone Chingombe, Admire Maravanyika.

Resources: Taurayi Tafuma.

Supervision: Emmanuel Tachiwenyika, Solomon Mukungunugwa, Mutsa Mhangara, Morgen
Muzondo, Tichaona Nyamundaya.

Validation: Solomon Mukungunugwa, Mutsa Mhangara.

Visualization: Emmanuel Tachiwenyika, Solomon Mukungunugwa, Mutsa Mhangara, Talent
Tapera, Tendai Samushonga.

Writing - original draft: Emmanuel Tachiwenyika, Tafadzwa P. Sibanda, Solomon Mukun-
gunugwa, Mutsa Mhangara, Talent Tapera, Tendai Samushonga, Morgen Muzondo.

Writing - review & editing: Emmanuel Tachiwenyika, Munyaradzi Dhodho, Auxilia
Muchedzi, Tafadzwa P. Sibanda, Chiedza Mupanguri, Solomon Mukungunugwa, Mutsa
Mhangara, Ngonidzashe Ganje, Talent Tapera, Tendai Samushonga, Morgen Muzondo,
Sithabiso Dube, Taurayi Tafuma, Byrone Chingombe, Admire Maravanyika, Tichaona
Nyamundaya.

References

1. SungH, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin. 2021: 71:209—-49. https://doi.org/10.3322/caac.21660 PMID: 33538338

2. Mosha D, Mahande M, Ahaz J, Mosha M, Njau B, Kitali B, et al. Factors associated with management
of cervical cancer patients at KCMC Hospital, Tanzania: a retrospective cross-sectional study. Tanzania
Journal of Health Research. 2009; 11(2):70—4. [Google Scholar]

3. Forhan SE, Godfrey CC, Watts DH, Langley CL. A systematic review of the effects of visual inspection
with acetic acid, cryotherapy, and loop electrosurgical excision procedures for cervical dysplasia in HIV-
infected women in low-and middle- income countries. J Acquir Inmune Defic Syndrome. 2015; 68
(3):350-6. [PubMed] [Google Scholar]. https://doi.org/10.1097/QAI.0000000000000488 PMID:
25768874

4. Stelzle D, Tanaka LF, Lee KK, et al. Estimates of the global burden of cervical cancer associated with
HIV. Lancet Glob Health 2020; published online Nov 16. https://doi.org/10.1016/S2214-109X(20)
30459-9 (20)30459-9. PMID: 33212031

World Health Organisation. Globocan. 2012. Accessed 15 February 2022 [Google Scholar].

6. Centres for disease control and prevention. National centre for infectious diseases division of HIV/
AIDS. 1993 Revised Classification system for HIV infection and expanded surveillance case definition
for AIDS among adolescents and adults. Accessed 15 February 2022. [Google Scholar].

7. Ajenifuja KO, Gage JC, Adepiti AC, Wentzensen N, Eklund C, Reilly M, et al. A population-based study
of visual inspection with acetic acid (VIA) for cervical screening in rural Nigeria. Int J Gynecol Cancer.
2013; 23(3):507-512. [PMC free article] [PubMed] [Google Scholar]. https://doi.org/10.1097/IGC.
0b013e318280f395 PMID: 23354369

8. Globocan. International Agency for Research on Cancer (IARC) 2012. Cervical Cancer: Estimated Inci-
dence, Mortality and Prevalence Worldwide in 2012. Accessed 15 February 2022. [Google Scholar].

9. Braaten KP, Laufer MR. Human papillomavirus (HPV), HPV-related disease, and the HPV vaccine. Rev
Obstet Gynecol. 2008; 1(1):2-10. [PMC free article] [PubMed] [Google Scholar]. PMID: 18701931

10. Leietal. (2020) HPV Vaccination and the Risk of Invasive Cervical Cancer. N Engl J Med 2020;
383:1340-8. https://doi.org/10.1056/NEJMoa1917338 PMID: 32997908

11. Chokunonga E, Borok MZ, Chirenje ZM, Makunike-Mutasa R, Ndlovu N, Nyakabau AM, et al. Zimba-
bwe National Cancer registry. 2014 Annual Report: pattern of cancer in Zimbabwe. [Google Scholar].

12. Information Centre for Cancer. Human papillomavirus in Zimbabwe report. Accessed on 15 February
2022. [Google Scholar].

PLOS ONE | https://doi.org/10.1371/journal.pone.0294115 November 29, 2023 10/11


https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.1097/QAI.0000000000000488
http://www.ncbi.nlm.nih.gov/pubmed/25768874
https://doi.org/10.1016/S2214-109X%2820%2930459-9
https://doi.org/10.1016/S2214-109X%2820%2930459-9
http://www.ncbi.nlm.nih.gov/pubmed/33212031
https://doi.org/10.1097/IGC.0b013e318280f395
https://doi.org/10.1097/IGC.0b013e318280f395
http://www.ncbi.nlm.nih.gov/pubmed/23354369
http://www.ncbi.nlm.nih.gov/pubmed/18701931
https://doi.org/10.1056/NEJMoa1917338
http://www.ncbi.nlm.nih.gov/pubmed/32997908
https://doi.org/10.1371/journal.pone.0294115

PLOS ONE

Prevalence of Cervical Cancer and Clinical Management for Women screening positive in Zimbabwe, 2021

13.

14.

15.

16.

17.

18.

19.

20.

WHO guidelines for screening and treatment of precancerous lesions for cervical cancer prevention,
2013. Accessed 14 June 2022.

Fallala MS, Mash R. Cervical cancer screening: Safety, acceptability, and feasibility of a single-visit
approach in Bulawayo, Zimbabwe. Afr J Prim Health Care Fam Med [Internet]. 2015 7(1) Available
from: https://www.ncbi.nim.nih.gov/pmc/articles/PMC4564888/. https://doi.org/10.4102/phcfm.v7i1.742
PMID: 26245601

Gabaza C, Chonzi P, Chadambuka A, Shambira G, Juru T, Gombe N.T., et al. Utilization and outcomes
of cervical cancer screening services in Harare City, 2012—-2016: a secondary data analysis. BMC
Health Services Research (2019) 19:454 https://doi.org/10.1186/s12913-019-4314-8. https://doi.org/
10.1186/s12913-019-4314-8 PMID: 31277655

Moon T, Silva-Matos C, Cordoso A, Baptista A, Sidat M, Vermund S. Implementation of cervical cancer
screening using visual inspection with acetic acid in rural Mozambique: successes and challenges
using HIV care and treatment programme investments in Zambézia Province. Journal of the Interna-
tional AIDS Society. 2012;15.

Msyamboza K, Phiri T, Sichali W, Kwenda W, Kachale F. Cervical cancer screening uptake and chal-
lenges in Malawi from 2011 to 2015: retrospective cohort study. BMC Public Health. 2016;16.

Global strategy to accelerate the elimination of cervical cancer as a public health problem. Geneva:
World Health Organization; 2020. Licence: CC BY-NC-SA 3.0 1GO.

Jake M Pry Albert Manasyan, Kapambwe Sharon, Taghavi Katayoun, Miquel Duran-Frigola Mulindi
Mwanahamuntu, et al. Cervical cancer screening outcomes in Zambia, 2010—-19: a cohort study. Lancet
Glob Health 2021; 9: e832—40. https://doi.org/10.1016/S2214-109X(21)00062-0 PMID: 34019837

Zimbabwe cervical prevention and control strategy, 2016—2020.

PLOS ONE | https://doi.org/10.1371/journal.pone.0294115 November 29, 2023 11/11


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4564888/
https://doi.org/10.4102/phcfm.v7i1.742
http://www.ncbi.nlm.nih.gov/pubmed/26245601
https://doi.org/10.1186/s12913-019-4314-8
https://doi.org/10.1186/s12913-019-4314-8
https://doi.org/10.1186/s12913-019-4314-8
http://www.ncbi.nlm.nih.gov/pubmed/31277655
https://doi.org/10.1016/S2214-109X%2821%2900062-0
http://www.ncbi.nlm.nih.gov/pubmed/34019837
https://doi.org/10.1371/journal.pone.0294115

