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Abstract 

Background  Cervical cancer continues to generate a significant burden of disease and death in low- and middle-
income countries (LMICs). Lack of awareness and poor access to early screening and pre-cancer treatment contribute 
to the high mortality. We describe here cervical cancer screening outcomes in public health facilities in three states 
in Nigeria.

Methods  We conducted an observational study in 177 government health facilities in Lagos, Kaduna, and Rivers 
State, Nigeria from January to December 2021, in which we reviewed programmatic data collected through the newly 
introduced Cervical Cancer Prevention Program. Women who received screening and provided consent were enrolled 
into the study. Data were extracted from registers in the health facilities using SurveyCTO and descriptive statistical 
analysis was conducted using StataSE 15 (StataCorp, College Station, TX, USA).

Results  Eighty-three thousand, five hundred ninety-three women were included in the analysis including 6,043 (7%) 
WLHIV. 67,371 (81%) received VIA as their primary screening while 16,173 (19%) received HPV DNA testing, with 49 
(< 1%) receiving both at the same time. VIA positivity was 7% for WLHIV and 3% for general population, while HPV 
prevalence was 16% for WLHIV and 8% for general population. Following a positive HPV result, 21% of women 
referred, completed triage examination. 96% of women identified with precancerous lesions, received treatment. 44% 
of women with suspected cancer were successfully referred to an oncology center for advanced treatment. Following 
treatment with thermal ablation, seven adverse events were reported.

Conclusions  The Program has successfully increased women’s access to screening and treatment of precancer-
ous lesions. Almost all women who were eligible for pre-cancerous lesion treatment received it, often on the same 
day when screened using VIA. However, for women referred for a triage exam or due to suspected cancer, many did 
not complete their referral visits. More effort is required to ensure HPV positive women and women with suspected 
cancer are adequately linked to care to further reduce morbidity and mortality associated with cervical cancer 
in Nigeria. Implementation studies should be conducted to provide insights to improve the utilization of the existing 
centralized and point of care (POC) platforms to facilitate same day results, and to improve triage and treatment rates.

Keywords  Cervical cancer, Screening, Treatment, Precancerous lesions, Linkage, Referral, Public facilities

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Public Health

*Correspondence:
Olufunmilayo Lawson
olawson@clintonhealthaccess.org
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-16539-1&domain=pdf


Page 2 of 9Lawson et al. BMC Public Health         (2023) 23:1688 

Background
Cervical cancer affects more than half a million women 
each year and disproportionately impacts women in 
LMICs, where nearly nine in ten deaths due to cervical 
cancer occur [1]. It is the fourth most common cause of 
cancer deaths in women globally and the top cause of 
cancer deaths in women in eastern, western, middle, and 
southern Africa [1]. Nigeria contributes significantly to 
the global burden of cervical cancer. The incidence of cer-
vical cancer in Nigeria is about 18.4 per 100,000 women, 
with an estimated 12,075 women diagnosed every year 
[2]. This makes cervical cancer the second leading cause 
of female cancer deaths in Nigeria. The inequitable dis-
tribution of cervical cancer cases and deaths is directly 
linked to disparities in access to secondary prevention: 
countries with robust screening programs have cut cervi-
cal cancer deaths by 50% [3].

Cervical cancer is caused by persistent genital high-risk 
human papillomavirus (HPV) infection [4]. While most 
HPV infection is usually cleared without development 
of disease [5], some women will develop precancerous 
lesions, which if left untreated, can then progress to inva-
sive cancer. Women living with HIV (WLHIV) are more 
likely to have high-risk HPV infections and are at greater 
risk that these infections will progress to cervical cancer 
[6]. HIV care and treatment programs offer a critical pre-
vention opportunity to reach WLHIV with screening and 
treatment for pre-cancerous lesions.

The World Health Organization (WHO) has launched 
a Call to Action for the elimination of cervical cancer 
[7]. In response to this call, key stakeholders, includ-
ing donors and national governments, are prioritizing 
cervical cancer in their public health plans and budg-
ets. Elimination relies on the effective scale-up of both 
HPV vaccination (primary prevention) and screening 
and treatment for precancerous lesions (secondary pre-
vention). Even as countries introduce the HPV vaccine, 
screening at regular intervals is still important for both 
vaccinated and unvaccinated women. Screening cover-
age needs to reach 70% of eligible women to result in a 
decrease in the incidence of cervical cancer [8].

Many LMICs rely on visual inspection with acetic acid 
(VIA) as the primary screening method due to its low 
cost, minimal material requirements, and the ability to 
make a diagnosis without the need to transport speci-
mens, use laboratory equipment, or utilize pathologists. 
The efficacy of VIA, however, is highly dependent on pro-
vider training and experience, and can lack both intra- 
and inter-observer reliability [9, 10]. HPV DNA testing 
is increasingly being used for cervical cancer screening 
because it can be collected easily by either the provider 
or the patient, and it provides more objective results with 
better sensitivity than VIA [11] and is recommended 

over VIA (when feasible) by the WHO [12]. Furthermore, 
to effectively prevent cervical cancer, screening needs to 
be tied to prompt treatment for pre-cancerous lesions 
with cryotherapy and Loop Electrosurgical Excision Pro-
cedure (LEEP) currently being the preferred and available 
treatment methods to treat cervical precancerous lesions 
in many LMICs.

The Nigerian Government has expressed a keen inter-
est in identifying affordable, effective tools to bring cer-
vical cancer screening and treatment to scale. While the 
Nigerian government understands the shortcomings 
of VIA, similar to Governments of other LMICs, it also 
finds HPV testing unaffordable. Additionally, cryother-
apy is the most widely used treatment method in country. 
The reliance of current cryotherapy tools on medical gas 
supply chain prevents widely available treatment, due to 
frequent gas stock-outs and significant ongoing operat-
ing costs. Gasless treatment tools such as thermal abla-
tion devices can make point-of-care treatment readily 
available, easing logistics and reducing the risk of loss-to-
follow-up. Thermal ablation has comparable effectiveness 
to cryotherapy for treatment of pre-cancerous lesions, 
the devices are considerably easier to use and manage 
and the procedure is safe, with minimal side effects and 
adverse events, and no measurable impact on fertility 
[13–15]. As a result, many LMICs have already started 
using these Stringent Regulatory Authority approved 
devices at a small scale.

The lack of affordable, practical methods of screen-
ing and treatment for cervical cancer puts the Nigerian 
government in a difficult position as they seek to expand 
access to high-quality secondary prevention. As there is 
currently limited evidence from LMICs on implemen-
tation of preparing for and rolling out cervical cancer 
prevention services at scale, especially using new tech-
nologies including HPV testing and thermal ablation, 
there is need to describe the implementation and inte-
gration of practical routine cervical cancer screening and 
treatment services including the introduction of HPV 
DNA testing and thermal ablation, into the public health 
system.

Methods
Summary of the cervical cancer secondary prevention 
program
With support from Unitaid, the Clinton Health Access 
Initiative (CHAI), in partnership with the Nigerian Fed-
eral Ministry of Health (MoH), introduced a cervical 
cancer screening and treatment program in three states: 
Kaduna, Lagos and Rivers. The goal was to develop and 
scale up optimal screening and treatment models in 
country by integrating services across key entry points 
such anti-retroviral clinics, family planning clinics, 
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antenatal clinics, or labor/delivery units. The program 
aimed to screen 170,000 women including approxi-
mately 34,500 WLHIV (20%) across 177 government 
health facilities between January 2021 and December 
2022. Women could be screened through VIA or HPV 
Test as a primary screen with 17,265 tests i.e., 30% of 
total HPV tests allocated to WLHIV, and the remain-
ing 39,960 tests (70%) allocated to general population 
women. The program also targeted WLHIV between 25 
and 49 years old, and women from the general popula-
tion between 30 and 49 years old.

A national training curriculum was developed in col-
laboration with the Federal Ministry of Health, with 
senior medical doctors across the country identified 
and trained to be National Cervical Cancer Trainers. 
In each state, senior medical doctors were identified 
and trained by national trainers as state trainers, and 
cascade trainings conducted to other healthcare work-
ers in the states to provide high quality cervical cancer 
screening and treatment including counselling. Follow-
ing the launch of screening and treatment at the pro-
gram sites, a mentoring approach was also instituted, 
with the state trainers providing clinical mentoring 
to healthcare workers (HCWs) periodically over an 
eight-week period. The purpose of this was to rein-
force learnings from the HCW trainings and to monitor 
and strengthen the quality-of-service provision among 
HCWs.

To raise disease awareness and drive uptake of cervi-
cal cancer screening services, the program also imple-
mented robust demand generation strategies including 
collaborating with established Civil Society Organiza-
tions (CSOs) and leveraging their trust-based relation-
ships with the community to reiterate the importance of 
cervical cancer screening, conducting community out-
reaches as well as facility in-reach programs, and training 
of over 170 community mobilizers on demand generation 
in order to reach mass numbers of women with key mes-
sages on cervical cancer screening.

All health facilities within the program offered 
screening with HPV DNA testing and/or VIA, on-site 
treatment for eligible women using thermal ablation, 
treatment, or referral for LEEP for more severe/ larger 
lesions, and referral for management of suspected can-
cer. 43 of the 177 sites had LEEP available on site while 
6 of the 177 sites were tertiary institutions with oncology 
centers. HPV testing occurred on both GeneXpert and 
Roche platforms, with on-site testing at health facilities 
equipped with GeneXpert devices, and sample trans-
portation to centralized labs with Roche platforms in 
country. Follow-up for women who underwent cervical 
cancer screening was determined based on their screen-
ing results per the national cervical cancer prevention 
training algorithm (Fig. 1). Per the algorithm, all women 
identified as HPV-positive are to be referred for a tri-
age examination using VIA or colposcopy. Women who 

Fig. 1  Cervical cancer screening algorithm
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screen positive with VIA where pre-cancerous lesions are 
evident, either upon initial screening or during a triage 
examination, are to be treated using thermal ablation or 
LEEP. Women with suspected cancer are to be referred to 
tertiary facilities for further management.

As part of the program, a robust patient tracking system 
was implemented to monitor patient progress through 
the continuum of care. National data tools including 
screening and treatment forms, screening and treatment 
register, referral card and referral tracker were developed 
in collaboration with the FMOH to standardize data col-
lection for cervical cancer secondary prevention. Fur-
thermore, 354 patient navigators and focal mentees were 
trained on patient tracking and referral pathways across 
the three states. These HCWs were trained to contact 
women via phone calls to provide screening results, and 
to remind women to attend their referral visit or to visit 
facilities for further treatment and care. They were also 
trained on the use of a referral tracker to monitor referral 
completion.

Study design and participants
We conducted an observational descriptive study in 
which we collected routine programmatic data on 
women accessing screening for cervical cancer at the 
cervical cancer secondary prevention program sites 
from January to December 2021. Using this data, we 
conducted secondary analyses to monitor the status 
of screening and treatment of precancerous cervical 
lesions and understand program implementation over 
time. Study outcomes included the number of women 
screened for cervical cancer, the number of screen-pos-
itive women eligible for treatment who were treated, the 
number of screen-positive women referred for suspected 
cancer who attended the referral visit, and the number of 
women suffering adverse events after treatment of pre-
cancerous lesions with thermal ablation.

Women were eligible for study inclusion if screened 
with VIA or HPV DNA testing, living with HIV and aged 
25 to 49 years, or if HIV negative or of unknown HIV 
status and aged 30 to 49 years. If a woman did not pro-
vide informed consent, she still received cervical cancer 
screening, but her information was not collected as part 
of the study.

Data collection
Data were extracted from facility level paper-based tools 
completed by healthcare providers, namely the Cervical 
Cancer Screening and Treatment Register, facility Refer-
ral Tracker, and facility adverse event tracker logbooks. 
The patient level data collected included age, HIV sta-
tus, cervical cancer screening history, method of cervical 
cancer screening, screening results, treatment received if 

any, referral, referral completion and results of any follow 
up visit. Trained study data collectors visited each focal 
facility approximately once a month, reviewed the facility 
level paper-based tools and abstracted the targeted data 
using an electronic data collection tool, SurveyCTO, on 
a mobile device. The abstracted data was then uploaded 
and stored on a password-protected, secure cloud-based 
server.

Sample size
All patients receiving cervical cancer screening using 
VIA or HPV DNA testing, treatment of precancerous 
lesions, or referral for suspected cancer, within the target 
age group, study timeframe, and who provided informed 
consent were included in this study, therefore the sample 
size was dependent on service uptake.

Data analysis
Data analysis was descriptive in nature. Numbers and 
percentages for categorical variables are presented. For 
continuous variables the mean, standard deviation, 
median, range, and number of observations are pre-
sented. Qualitative questions i.e., soliciting information 
about policies and procedures have been summarized 
narratively. Data analysis was conducted using StataSE 15 
(StataCorp, College Station, TX, USA).

Results
Prior to the program, out of the 177 facilities, 29 reported 
that cervical cancer screening was offered including but 
not limited to VIA, Visual inspection with Lugol’s iodine 
(VILI), HPV DNA testing, pap smear, liquid based cytol-
ogy (LBC). Of these, a total of 18 facilities offered VIA 
and/or HPV DNA testing. 7 facilities also offered colpos-
copy. The program successfully activated VIA screening 
and/or HPV DNA testing in an additional 159 facilities 
bringing the total to 177 facilities offering both VIA and 
HPV DNA testing. The program also supplied 43 colpo-
scopes activating an additional 36 facilities bringing the 
total to 43 facilities offering colposcopy.

Between January 1, 2021, and December 31, 2021, in 
the 177 government health facilities 114,253 women were 
screened for cervical cancer; 9,064 (8%) did not consent 
to participate and were not included in the study. Upon 
further review of the 105,189 women who consented 
to participate, 3,318 (3%) were excluded either because 
there was an incomplete screening, or the observa-
tion was deemed to be a duplicate. We further excluded 
18,278 (17%) women as they were outside of the program 
target age group, or their primary screen method was not 
clearly defined as VIA or HPV DNA testing. For the pur-
poses of this analysis, we included the remaining 83,593 
women.
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Just over 70% of the 83,593 women were HIV nega-
tive (n = 59,199), 22% had an unknown HIV status 
(n = 18,351) and 7% were HIV positive (n = 6,043). Of 
the women screened, 81% received VIA as a primary 
screen, 19% received HPV DNA test as a primary screen, 
and < 1% (n = 49) received both at the same time.

An average of 7,000 screens were conducted each 
month, although total numbers varied considerably 
throughout the year, especially at the start of the program 
between January and February 2021 (Fig. 2) when uptake 
was highest.

The cervical cancer program supported the roll-out 
of 358 thermal ablation devices and 47 LEEP devices 
across 177 program sites. Prior to the program, out of 
the 177 facilities, 10 reported that treatment for pre-
cancerous lesions was offered including but not limited 
to cryotherapy, thermal ablation and LEEP. Of these, 1 
facility offered cryotherapy only, 1 offered LEEP only, 1 
offered thermal ablation and also offered cryotherapy and 
LEEP. The program successfully activated thermal abla-
tion treatment in an additional 176 facilities bringing the 
total to 177 facilities offering thermal ablation and acti-
vated LEEP treatment in additional 40 facilities bring-
ing the total to 43 facilities offering LEEP. Of the 67,420 
women screened with VIA, 4,081 (6%) were HIV posi-
tive, VIA positivity among WLHIV was 7% compared to 
2% among HIV negative women and 4% among women 
of unknown status (Table 1). Among the 1,912 VIA posi-
tive women 1,832 (96%) were eligible for treatment of 
precancerous lesions and received treatment. Nearly 
all (99%, n = 1,815) of the women treated were done on 
the same day following their screening and were treated 
using thermal ablation. The remaining were treated with 
LEEP (n = 10), cryotherapy (n = 6) and one woman had an 
unknown treatment type. Among the 190 women who 

were diagnosed as suspected cancer, all were referred to 
another facility for care and treatment and 84 (44%) had a 
documented referral.

Twelve thousand of the HPV DNA tests were carried 
out on GeneXpert platforms, with the remaining car-
ried out on Roche Cobas platforms. The turnaround 
time, defined as the time interval between the specimens 
received in the laboratory to the time results available, 
ranged between approximately 9 – 76 days for the Cobas 
platform and in one of the GeneXpert labs, approxi-
mately 5 – 67 days. Of the 16,222 women screened using 
HPV DNA testing, 1,983 (12%) were HIV positive. HPV 
prevalence was 16% among WLHIV, 8% among HIV 
negative and 9% among unknown status (Table  2). In 
total, 310 (21%) of the 1,510 HPV positive women com-
pleted a triage examination. Following the triage exam, 
44 women were deemed eligible for treatment of pre-
cancerous lesions and 42 (95%) of these women received 
treatment. Of the 42 women receiving treatment, 40 
(95%) were treated with thermal ablation and two (5%) 
with LEEP. Four women were diagnosed as suspected 
cancer at the triage examination. All four were referred 
to another facility for care and treatment, only one out 
of the four had a documentation of attending the referral 
i.e., 25% referral completion rate. Triage suspected can-
cer, referralc

Following treatment with thermal ablation, a total of 7 
cases of adverse events were reported. Two experienced 
heavy bleeding, three reported a minor infection, and 
two reported unusual severe pain.

Discussion
This study, nested within the first large-scale, public sec-
tor driven cervical cancer secondary prevention program 
in Nigeria, provides evidence that low resource settings 

Fig. 2  Number of VIA screens and HPV DNA tests completed by month, January – December 2021
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Table 1  Cascade of care for VIA screening in Nigeria

a Adverse events included heavy bleeding (n = 2), minor infection (n = 2), and unusual severe pain (n = 2)

HIV negative women HIV positive women HIV status unknown All women

N n % N n % N n % N n %

Total tested with VIA 59199 51178 86% 6043 4081 68% 18351 12161 66% 83593 67420 81%

VIA result

  Positive, precancerous lesions 51178 1173 2% 4081 284 7% 12161 455 4% 67420 1912 3%

  Negative 51178 49881 97% 4081 3,768 92% 12161 11669 96% 67420 65318 97%

  Suspected of cancer 51178 124 0% 4081 29 1% 12161 37 0% 67420 190 0%

VIA positive, treatment & referral

  Received treatment 1173 1123 96% 284 270 95% 455 439 96% 1912 1832 96%

    Thermal ablation 1123 1114 99% 270 267 99% 439 434 99% 1832 1815 99%

    Cryotherapy 1123 3 0% 270 1 0% 439 2 0% 1832 6 0%

    LEEP 1123 6 1% 270 2 1% 439 2 0% 1832 10 1%

    Treatment type unknown 1123 - 0% 270 - 0% 439 1 0% 1832 1 0%

Suspected of cancer, referral

  Referred 124 124 100% 29 29 100% 37 37 100% 190 190 100%

  Referred & attended referral visit 124 55 44% 29 12 41% 37 17 46% 190 84 44%

Experienced adverse event after treatmenta 1123 5 0% 270 - 0% 439 1 0% 1832 6 0%

Table 2  Cascade of care for HPV screening in Nigeria

a Triage exam includes confirmatory VIA screening, pap smear, or colposcopy
b Includes HPV positive women who attended the triage exam and upon examination were positive for precancerous lesions and eligible for treatment
c Includes HPV positive women who attended the triage exam and upon examination were suspected cancer
d Adverse event reported included minor infection (n = 1)

HIV negative women HIV positive women HIV status unknown All women

N n % N n % N n % N n %

Total tested with HPV 59199 8042 14% 6043 1983 33% 18351 6197 34% 83593 16222 19%

HPV result

  Positive 8042 623 8% 1983 322 16% 6197 565 9% 16222 1510 9%

  Negative 8042 7419 92% 1983 1661 84% 6197 5632 91% 16222 14712 91%

Triage exama

  Yes 623 175 28% 322 27 8% 565 108 19% 1510 310 21%

  No 623 448 72% 322 295 91% 565 457 81% 1510 1200 79%

Result of triage exam

  Negative 175 156 89% 27 23 85% 108 81 75% 310 260 84%

  Positive, precancerous lesions 175 15 9% 27 3 11% 108 26 24% 310 44 14%

  Suspected of cancer 175 3 2% 27 - 0% 108 1 1% 310 4 1%

  Result not yet available at time of study 175 1 1% 27 1 4% 108 - 0% 310 2 1%

Triage positive, treatment and referralb

  Received treatment 15 15 100% 3 3 100% 26 24 92% 44 42 98%

    Thermal ablation 15 13 87% 3 3 100% 24 24 100% 42 40 95%

    Cryotherapy 15 - 0% 3 - 0% 24 - 0% 42 - 0%

    Surgery 15 - 0% 3 - 0% 24 - 0% 42 - 0%

    LEEP 15 2 13% 3 - 0% 24 - 0% 42 2 5%

    Other 15 - 0% 3 - 0% 24 - 0% 42 - 0%

Triage suspected cancer, referralc

  Referred 3 3 100% - - - 1 1 100% 4 4 100%

  Referred and attended referral visit 3 - 0% - - 1 1 100% 4 1 25%

Experienced adverse event after treatmentd 15 1 7% 3 - 0% 24 - 0% 42 1 2%
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can effectively introduce same day screen and treat ser-
vices for the prevention of cervical cancer. Throughout 
the study period nearly 84,000 women were screened 
for cervical cancer within the target age group. Impres-
sively, for women who were eligible for treatment, over 
95% received it. Many women, however, did not attend 
necessary triage examinations and/or referral visits. This 
program successfully expanded access to screening and 
treatment services by building effective delivery systems 
in partnership with the Ministry of Health to not only 
reach women with life-saving services, but also to lay the 
groundwork for scale-up.

Of the 83,593 women included in this study, over 80% 
were screened using VIA while the remaining were 
screened using HPV DNA testing. Most women were 
screened by VIA as this method requires minimal costs 
and resources like findings in other setting in sub-Saha-
ran Africa such as in Zambia, where the cervical cancer 
prevention program has been very effective in scaling up 
cervical cancer screenings using VIA and integrating in 
government-led clinics [16]. However, while the program 
was able to introduce and expand HPV DNA testing to 
over 16,000 women by leveraging existing multiplex test-
ing platforms and integrating HPV testing onto devices 
that had spare testing capacity, HPV testing faced many 
systemic constraints thereby limiting its uptake. Some of 
the challenges faced were cumbersome sample transport 
processes, non-prioritization of HPV DNA testing at 
laboratories due to workload, unavailability of reagents, 
unavailability of lab consumables such as tube racks, 
etc. resulting in slow return of results which negatively 
impacted on linkage of HPV positive women to care, and 
periodic malfunctioning of testing platforms. There is a 
need to strengthen sample transport mechanisms and 
integrate HPV testing workflows in laboratories to drive 
seamless HPV testing.

Of the women screened, disaggregated by HIV status, 
we observed a fourfold difference in the positivity rate for 
VIA between WLHVIV and HIV- women, and twice the 
positivity for HPV between WLHIV and HIV- women. 
Studies have shown that women infected with HIV have 
an increased risk of also being HPV-infected and conse-
quently are at higher risk for cervical cancer [17, 18], sim-
ilarly we see a higher prevalence of pre-cancerous lesions 
among WLHIV in the three states. This further necessi-
tates a routinely available secondary prevention program 
to ensure timely identification and diagnosis, and treat-
ment while reducing the barriers to access and loss to 
follow up. The low proportion of total women screened 
who were WLHIV (only 7%) highlights a limitation of the 
program in reaching this population where prevalence 
is higher. With the primary strategy to reach WLHIV 
through ART clinics, we suspect the low proportion of 

WLHIV screened is in large part due to the COVID-
19 global pandemic and procedures put into place at 
ART clinics to reduce risk of exposure. At the onset of 
the COVID-19 pandemic and ensuing lockdowns in 
the country, the HIV program implemented the Differ-
entiated Service Delivery (DSD) model which resulted 
in people living with HIV (PLHIV) needing to visit the 
health facilities once every six months for drug refills as 
opposed to the once in two months routine prior to the 
pandemic. In most cases, PLHIV were even encouraged 
to visit community pharmacies or receive home deliv-
eries to avoid visits to the clinic. This reduced the total 
population of WLHIV attending ART clinics thereby 
impacting screening numbers. To reach this subpopula-
tion, the program has since conducted community-based 
outreaches targeted at WLHIV and worked closely with 
PEPFAR implementation partners to leverage on their 
network and structures such as engaging directly with 
mentor mothers in ART clinics to reach WLHIV. The 
screening coverage achieved by the program in one year 
is attributable in some part to the successful demand 
generation strategies which were employed such as the 
collaboration with CSOs and engagement of community 
mobilisers. Due to the adaptive and agile demand gen-
eration strategies employed in the program, there was 
increased awareness of the screening services and subse-
quently increased uptake. A successful integrated service 
delivery model for cervical cancer secondary prevention 
in public health settings requires strong community par-
ticipation and targeted multi-dimensional demand gen-
eration approaches.

One key observation from this study was the testing 
trends. As shown in Fig.  2, there were fluctuations in 
the testing numbers with declines observed from March 
2021. Critical challenges to the effective delivery of ser-
vices in the facilities often led to the inability of the sys-
tem to fully meet demand for screening and treatment. 
Insufficient health workers led to increased workload 
with the added screen and treat program, significant 
sample transportation delays, and lack of consumables at 
facilities and testing laboratories affected treatment and 
both HPV and VIA screening. This highlights the impor-
tance of strengthening the health system to sustainably 
introduce and integrate secondary prevention services 
for cervical cancer as part of routine facility services in 
the public sector in Nigeria.

We believe that the high rates of treatment observed 
in this study can be attributed to a same day screen and 
treat approach as there are reduced chances of loss to 
follow-up, which positively impacts cervical cancer 
control [19]. Thermal ablation as a treatment method 
was highly accepted by HCWs. Previously treatment 
of precancerous lesions was typically carried out by 
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doctors. However, with the program training less spe-
cialized HCWs i.e., nurses and community health 
extension workers, this increased client’s access to care. 
Acceptance could also be linked to the ease it provided 
for HCWs to carry out treatment to eligible clients, 
with very little pain, side effects and quicker recovery 
process for clients. HCWs also noted it was easier to 
manage and disinfect/clean thermal ablation devices 
after every use. The program initially had challenges 
with low confidence for thermal ablation among health 
workers, thus, conducted refresher trainings, intro-
duced regular HCW review meetings and added clini-
cal mentoring to support health workers develop the 
confidence to practice their newly acquired skills and 
training. This occurrence demonstrated the need for 
continued on-the-job training, and provider support to 
sustain service provision and program quality.

This study had some limitations. Poor linkage to care 
for women who received HPV DNA testing and high 
rates of loss to follow up was observed, due to the triage 
requirement in the clinical protocol. Nearly all women 
screened using an HPV DNA test who were deemed 
eligible for treatment received treatment; however, this 
represents only a small proportion (3%) of the women 
who were HPV-positive upon the initial screen. Track-
ing patients throughout the continuum of care proved 
challenging leading to the inability to follow-up with 
clients who needed further screening. Another limita-
tion is that the accuracy and completeness of the study 
data are questionable given that the primary source of 
data, standardized medical records were completed 
routinely by health care providers, and not study spe-
cific data collectors. Steps were taken though to ensure 
a higher quality of data such as training health care 
providers on how to complete the registers and chas-
ing down missing information after the fact. These 
findings are limited to women who were already seek-
ing care at the focal health facilities and accepted cer-
vical cancer screening services. The health facilities 
have geographic representation across all three states 
and efforts to implement demand generation activities 
were undertaken throughout program implementation; 
however, these results may miss those who did not seek 
care at public health facilities or those that refused to 
be screened. The timing of data collection may have 
implications on triage follow-up and referral comple-
tion rates, given that some women had a longer time 
to return for these services than others. Finally, chal-
lenges in the procurement of HPV test kits resulting in 
delayed arrival of test kits in country, affected the rate 
of HPV screening. However, steps are being taken to 
put in place a more sustainable means to provide HPV 
testing in country.

Conclusions
Through the Cervical Cancer Secondary Prevention 
Program, women are able to access cervical cancer 
screening and treatment of precancerous lesions within 
public health facilities. As at December 2022, over 
200,000 women have accessed effective secondary pre-
vention services using VIA and/or HPV DNA testing. 
The program has yielded several successes which can 
be attributed to the effective delivery systems put into 
place at the start of the program, such as leveraging 
existing multiplex diagnostic platforms to expand HPV 
DNA testing, integration of cervical cancer screening 
into existing, routine health services targeting women 
of reproductive age, successful demand generation and 
same day screen and treat where possible. Despite the 
program’s successes, there was apparent low linkage 
to care particularly among those screened using HPV 
DNA testing; suggesting a need to improve the mecha-
nisms in place to track patients across the continuum 
of care. VIA remains the most viable model, HPV DNA 
testing is also a promising model for cervical cancer 
screening programs in LMICs. Implementation studies 
should be conducted to provide insights to improve the 
utilization of the existing centralized and point of care 
(POC) platforms to facilitate same day results. Addi-
tional efforts into strengthening linkage and follow-
up systems are also necessary for seamless HPV DNA 
testing.
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