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Background: Cervical cancer is a public health issue of global concern. It is a

preventable disease but continues to threaten the lives of women, especially

in developing countries in sub-Saharan Africa.

Methods: We selected two African countries in sub-Saharan Africa (the

Republic of Rwanda and the Republic of Sierra Leone) to show a good

example of cervical cancer prevention and constrains hindering countries

from e�ectively implementing cervical cancer programs. Secondary data were

collected from theWorld HealthOrganization (WHO), the International Agency

for Research on Cancer (IARC), the Global Burden of Cancer (GLOBOCAN),

the United Nations Development Programme (UNDP), and theWorld Bank and

from o�cial websites of the selected countries. A descriptive analysis method

was used to source data and compare variables such as the associated factors,

disease burden, prevention programs, health workforce, success factors,

and challenges.

Results: Rwanda achieved 93.3% human papillomavirus (HPV) vaccination of

the three doses vaccinating girls in class 6, as a result of e�ective school-based

platform delivery system and community partnership to identify girls who are

out of school. Rwanda reduced the historical two-decade gap in vaccine

introduction between high- and low-income countries. The country also

introduced a nationwide cervical cancer screening and treatment program.

An impressive decreased cervical cancer incidence rate in Rwanda in recent

years was observed. Sierra Leone lags behind in terms of almost all cervical

cancer prevention programs. Therefore, Sierra Leone needs more e�orts

to implement cervical cancer intervention programs at the national level,

including HPV vaccination, and train and increase the number of health

professionals, treatment, and palliative care services to accelerate cervical

cancer activities.
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Conclusion: The disease burden of cervical cancer for Rwanda and Sierra

Leone is heavy. There remains huge room for improvement in preventing

and controlling cervical cancer in these countries. The goal of cervical

cancer elimination would not be feasible in countries without the awareness

and will of the policymakers and the public, the compliance to fund

cervical cancer programs, the prioritization of cervical cancer activities, the

availability of resources, the adequate health workforce and infrastructure, the

cross-sectional collaboration and planning, inter-sectorial, national, regional,

and international partnerships.
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Introduction

Cervical cancer is a public health issue of global concern,

with a projected number of 604,127 new cases and 341,831

deaths worldwide in the year 2020 (1). It is a preventable disease,

but it continues to threaten the lives of women in their prime

stage of life, especially in developing countries such as those in

sub-Saharan Africa (2, 3). A recent study showed that cervical

cancer accounts for 13% of female cancers. The study also

illustrated Eastern andWestern Africa as high-risk regions, with

a cumulative risk of 3.8%, as well as (2.9%) Southern Africa (4).

Many high-income countries decreased cervical cancer cases by

more than 70% in the late 1950’s to 1960’s, by implementing

cervical cancer screening programs (5). However, the situation

is the opposite in developing countries, mainly in sub-Saharan

Africa, due to the lack of screening, treatments of pre-cancerous

lesions, limited resources, and other barriers; many sub-Saharan

African countries have been unable to achieve cervical cancer

rate reduction compared with many developed countries (6–10).

The World Health Organization (WHO) proposed an

intermediate target toward elimination of cervical cancer by

2030, namely, 90% of girls fully vaccinated with the human

papillomavirus (HPV) vaccine by the age of 15 years, 70% of

women screened using a high-performance test by the age of

35 years and again by the age of 45 years, and 90% of women

with pre-cancer treated and 90% of women with invasive cancer

managed. However, women in many sub-Saharan African

countries face obstacles such as lack of funding and access to

healthcare facilities due to geographic constrains. The challenges

to introduce cervical cancer screening and HPV vaccination

in sub-Saharan Africa are related to the neglect to implement

the prevention program, shortage of personnel, cost, weak

infrastructure system, insufficient technical staff, and lack of

prioritization and will to support cervical cancer programs (11).

Furthermore, many sub-Saharan African countries are

constrained by limited resources, some of them are yet to get

access to the HPV vaccine, and some are yet to start any HPV

demonstration project at national and/or district pilot phase.

Although some countries have vaccination programs, they are

below the recommended vaccination coverage.

The aim of this analysis was to describe cervical cancer

disease burden and trends, HPV vaccination, screening, and

health-related resources in Rwanda and Sierra Leone, to provide

information and suggestion for sub-Saharan Africa countries on

elimination of cervical cancer.

Methods

Country selection

We selected two African countries in sub-Saharan Africa,

the Republic of Rwanda (Rwanda) and the Republic of

Sierra Leone (Sierra Leone), to describe the possibilities and

challenges of carrying out cervical cancer prevention programs.

We chose Rwanda for study because of its thriving cervical

cancer prevention programs, such as the mass nationwide

HPV vaccination program, the number of referral hospitals

for cervical cancer management, the encouraging number of

oncologists, physicians and nurses, palliative care services,

vaccine platform delivery systems (community-based and

private partnership), and cervical cancer mobile team outreach

programs in remote areas. A decreased cervical cancer incidence

rate in Rwanda in recent years was observed recently (Figure 1).

In terms of communicable diseases, Rwanda has reduced the

burden and has a strong public health system compared

with other sub-Saharan African countries. On the contrary,

Sierra Leone had only done pilot phase of cervical cancer

demonstration at the district level since 2014 and has and/or

among countries with the worse resources constrains in the

subregion in terms of cervical cancer of cervical cancer

program implementation. In addition, the first author, Bangura

Mohamed S, who is from Sierra Leone, aims tomake a difference

in cervical cancer prevention and control in his country. In
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FIGURE 1

Trend of age-standardized incidence rate of cervical cancer in Rwanda, 2008–2020. Data source: IARC.

short, Rwanda and Sierra Leone represented the best and worst

cervical cancer prevention program implementation among

sub-Saharan Africa, respectively. Other sub-Saharan African

countries mostly fall between these two countries.

Data collection

Secondary data were collected from the WHO, the

International Agency for Research on Cancer (IARC), the

Global Burden of Cancer (GLOBOCAN), the United Nations

Development Programme (UNDP), and the World Bank, and

official websites of the governments of the analyzed countries.

The search and data collection was performed by two researchers

(MSB and MJGM) independently and then were presented and

discussed with the study team.

We used a descriptive analysis method to source data,

describe the results, and list the variables such as the prevalence

of known associated factors of cervical cancer, cervical

cancer incidence and mortality rates, HPV vaccination

coverage, cervical cancer screening, implementation

programs, challenges and other indicators. The validity

or trustworthiness of the organizations that managed and

released the data enabled our team to reliably use the data for

this study.

Data analysis

The indicators were divided into two category: general

indicators and cervical cancer-specific indicators. General

indicators included gross domestic product (GDP), health

systems, the maternal mortality rate (MMR), health workforce,

health expenditure, and infrastructure, which were compared

with the international standard recommended number of

physicians per 10,000 population, the number of gynecologists

and oncologist nurses, and expenditure in healthcare services.

The cervical cancer indicators included the prevalence

of associated factors and cervical cancer incidence and

mortality rates, cervical cancer nationwide screening activities

implemented, and HPV vaccination coverage in these

countries, which were compared with the WHO- and

GAVI-recommended thresholds.

We used the descriptive method and direct comparative

method to assess what are lacking and/or present and absent

in the countries in terms of cervical cancer programs. We used

direct observation and also compared the outcomes of these

countries with international standard thresholds.

No human studies, animal studies, or potentially identifiable

human images or data are presented. The study was approved

by the Chinese Academy of Medical Sciences & Peking Union

Medical College (No. DL2021194001L).
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TABLE 1 General indicators of Rwanda and Sierra Leone.

Indicators Country

Rwanda Sierra Leone

GDP per capita ($)/year 797.9/2020 509.4/2020

Health expenditure (% of GDP)/year 6.41/2019 8.75/2019

MMR*/year 248/2017 1,120/2017

Doctors per 10,000/year 1.18/2019 0.74/2018

Number of oncologists (N) 5 1

Number of oncologist nurse (N) 19 ND

Number of palliative staff (N) 75,000 –

Number of referral hospitals (N) 100 –

Cervical cancer screening scale/year Nationwide/ 2011-2012 Pilot stage /2014

*MMR, maternal mortality rate, per 100,000; ND, no data; -, unavailable.

Data source: the World Bank, Rwanda Biomedical Center, and UNDP.

Results

General description of the included
countries

Rwanda

Rwanda is a landlocked country in sub-Saharan Africa (in

Eastern Africa) with a population of 11 million comprising

2.72 million women, at the age of 15 years and older, who

are at risk for developing cervical cancer (12). The country

has robust record of tackling and curbing communicable and

non-communicable diseases. The MMR of Rwanda has been

reduced to an accelerating number from 1,071 per 100,000

women in 1992 to 203 in 2020, drawing closer to the Sustainable

Development Goals commitment number of 70 by 2030 (13).

The key indicators of the country are as follows: health financing,

with the total health expenditure per capita was $58.31 in 2018

and out-of-pocket total expenditure on health in 2011 was 21%;

the GDP per capita in 2011 and 2012 were $668.5 and $704.2,

respectively (Table 1); the health workforce such as physicians

per 100,000 population was 0.06 in 2010; the ratio of doctor to

population was 1:16,001; the ratio of nurses and midwives per

100,000 per population was 1:1,291 in 2010; the antenatal care

coverage population with at least four visits was 43.90% in 2021;

the population with household spending on health >10% of the

total household budget (SDG 3.8.2) was 1.15% in 2021; and the

Human Development Index (HDI) was 0.43 (14).

Rwanda met the Global Alliances for Vaccines and

Immunization (GAVI) criteria, with a DTP3 threshold of 70%

national coverage, and a pilot demonstration was carried out

to check the ability to deliver complete multi-dose series of

vaccines to at least 50% of the target population in a district

within the country to determine countries qualification for

vaccination assistance (15). As a result of robust national health

system of Rwanda, over 90% of all Rwandans infants within

the age of 12–23 months received all the WHO-recommended

basic immunization.

Sierra Leone

Sierra Leone is located in Western Africa. According to the

World Bank, the life expectancy in Sierra Leone has increased

from 39 to 54 years from 1990 to 2017, being the fourth lowest

worldwide. The general government expenditure on health as

a percentage of total of government was 10.84% in 2014. The

per capita GDP of Sierra Leone in 2020 was 509.4$. The ratio

of medical doctors per 10,000 people was 0.74. According to

the Demographic Health Survey (DHS), the number of nurses

and midwives personnel per 10,000 was 72.54 in 2018. The

percentage of births by 15- to 19-year-olds attended by skilled

health personnel in 2017 was 81.72% (78.28–84.72). According

to the latest information, the antenatal care coverage (at least

four visits) is 78.8% (16). Sierra Leone has the highest MMR

in the world, at 717 maternal deaths per 100,000 live births in

2019 (17). Sierra Leone continues to experience outbreaks that

have overwhelmed and added to the already fragile health system

(16). In addition, the per capita total expenditure on health

services is 95$, and 76% of health spending is from individual

out-of-pocket expenditure, 16% is government-funded, and 13%

is from donors’ fund (18).

Rwanda indicators

Cervical cancer disease burden in Rwanda

Cervical cancer is common and fatal among women in

Rwanda. Eastern Africa is one of the most affected cervical

cancer burden region, with an incidence of 30 cases per 100,000

women per year (19). Before 10 years, the global cancer statistics

showed that 1,000 women are diagnosed annually in Rwanda,

and almost 700 women died of cervical cancer in the year of

2010 (4). The disease is themost commonly diagnosed condition

among women aged 15–44 years (20). The estimated incidence

of cervical cancer in Rwanda was 49 cases per 100,000 women

per year, which is higher than the estimated cases for Eastern

Africa and globally, with 34.5 and 16 new cases around 2010,

respectively. Studies showed that the prevalence of pre-cancer

and invasive cervical cancer (5.9%) and (1.7%) was high in

Rwanda. The associated factors with the high prevalence were a

result of the factors such as multiple sexual partners, high parity

(over three kids born), tobacco use, and long-term contraceptive

pill use (21, 22). Table 2 shows the data of the associated factors

of cervical cancer by country.

Recent data showed that the current (2020) cervical cancer

burden in Rwanda is still high (23). Approximately 1,229 new

cervical cancer cases are diagnosed yearly, and the data showed

that the crude incidence rate is higher in Rwanda (18.7 per

100,000) than the world crude incidence rate (15.6 per 100,000).

Frontiers inMedicine 04 frontiersin.org

https://doi.org/10.3389/fmed.2022.928685
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Bangura et al. 10.3389/fmed.2022.928685

TABLE 2 Cervical cancer-associated factors among women in

Rwanda and Sierra Leone.

Factors Rwanda Sierra

Leone

Smoking

Smoking of any tobacco adjusted prevalence

(%) [95% UI]*

4.2 [2.5–6.3] 8.6 [5–13]

Parity

Total facility rate per woman (N) 3.8 4.3

Hormonal contraception (%) 8.40 -

Oral contraceptive use among married

women or in union (%)

- 5.30

Injectable contraception use among married

women or in union (%)

- 11.9

Implant contraceptive use among women

who are married or in union (%)

- 3.60

HIV

Estimated percent of adults aged 15–49 living

with HIV (%) [95% UI]

3.2 [2.6–3.6] 1.8 [1.5–2.3]

Estimated percent of young adults aged

15–24 living with HIV (%) [95% UI]

- 1.1 [0.5–1.8]

HIV prevalence among sex workers (%) - 6.69

Estimated number of adults (15+ yrs) living

with HIV (N) [95% UI]

- 38,000

[31,000–

47,000]

-, no data available/not applicable.
*Smoking at the time of the survey, including both daily and occasional smoking.

Data source: the World Bank and WHO.

However, the age-standardized incidence rate is half the Eastern

Africa age-standardized rate (28.2 vs. 40.1 per 100,000), although

still higher than the world age-standardized rate (13.3 per

100,000). The cumulative risk (3.04%) for women in Rwanda

at 75 years old is higher than the world cumulative risk (1.39%;

Table 3) (24). Cervical cancer ranked the second most common

cancer in Rwanda. In 2020, 829 cervical cancer deaths occurred,

and it ranked the first leading cause of female cancer death in

Rwanda. The crude mortality rate, age-standardized mortality

rate, and cumulative risk at 75 years old are all higher than the

world rates. While there are little differences in terms of rates

between Rwanda and Eastern Africa (Table 3) (25).

Human resource training and infrastructure

As part of the human resource training to recruit competent

personnel in the healthcare sector, the Rwanda National

University of Medicine started a 4-year residency program

in pathology; 12 pathologists have graduated and more had

been trained in 2018. In 2013, community health workers

engaged in doing mobile team work with one physician and

four nurses engaged in visiting local health centers for free 3-

day HPV screening (26). Rwanda initiated a policy to introduce

45,000 community health workers to provide essential services.

In addition, the Ministry of Health of Rwanda has trained

30,000 new community health workers in palliative care at the

community level for HIV and cancer and other chronic disorder

management (27).

A comprehensive cancer center was set up at the district

hospital level in 2012. A majority of the referral hospitals have

maintained cancer registries. By 2013 to 2015, cervical cancer

screening in Rwanda was decentralized into 30 public hospitals

and nearly 100 health centers by 2015 (26).

Achievement of Rwanda in cervical cancer
prevention

Rwanda was the first country in Africa to develop, introduce,

and implement a nationwide strategies for cervical cancer

prevention, control, and treatment. The country demonstrated

effective cervical cancer program planning and introduction

and serve as an ideal example of human resources for

health personnel and healthcare settings in Africa or in

developing regions.

Rwanda was recorded as the first developing country in the

world to offer free universal HPV vaccination (28). A nationwide

sensitization campaign preceded the delivery of the first dose.

In 2011, the Ministry of Health of Rwanda partnered with

international donors to offer HPV vaccines for free to girls under

the required ages. This vaccination introduction was successful

as a result of the Ministry of Health partnering with public–

private and community collaboration to promote effective,

efficient, and equal vaccine and vaccination delivery nationwide.

This was as a result of effective school-based platform delivery

system and community partnership to identify girls who are out

of school (28). From 2011 to 2012, Rwanda recorded 227,246

vaccinated girls with three doses of the HPV vaccine with the

three dose coverage rates of 93.2 and 96.6% achieved in 2011 and

2012, respectively (Table 4).

The country also introduced nationwide cervical cancer

screening and treatment programs based on visual inspection

with acetic acid (VIA), testing for HPV DNA, cryotherapy,

loop electrosurgical excision procedure, and other advanced

treatment options (26). As of 2021, Rwanda has screened 16,563

and 559 women treated for pre-cancerous lesions.

Rwanda reduced the historical two-decade gap in vaccine

introduction between high- and low-income countries. High

coverage rates were achieved due to a delivery strategy that built

on Rwanda’s robust vaccination system and human resource

framework. Those great efforts and investments in healthcare

and cervical cancer prevention led to great achievement. An

impressive decrease in the cervical cancer incidence rate in

Rwanda in recent years was observed (Figure 1) (24).
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TABLE 3 Cervical cancer incidence and mortality in Rwanda, Sierra Leone, sub-Saharan Africa, and worldwide estimates for 2020.

Indicator Rwanda Eastern Africa Sierra Leone Western Africa World

Incidence

Annual number of new cancer cases (N) 1,229 54,560 504 27,806 604,127

Crude incidence rate* 18.7 24.3 12.6 13.9 15.6

Age-standardized incidence rate* 28.2 40.1 21.2 22.9 13.3

Cumulative risk at 75 years old** (%) 3.04 4.46 2.48 2.48 1.39

Mortality

Annual number of new cancer deaths (N) 829 36,497 367 18,776 341,831

Crude mortality rate* 12.6 16.3 9.18 9.41 8.84

Age-standardized mortality rate* 20.1 28.6 16.4 16.6 7.25

Cumulative risk (%)at 75 years old** 2.27 3.36 1.99 1.88 0.82

*Rate per 100,000 women per year.
**Cumulative risk (incidence/mortality) is the probability or risk of individuals getting the disease in ages 0–74 years. For cancer, it is expressed as the % of newborn children who would

be expected to develop or die of a particular cancer before the age of 75 years if they had the rates of cancer observed in the absence of competing causes.

Data source: the IARC.

TABLE 4 HPV vaccination coverage in Rwanda, 2011–2012.

2011 2012

Round 1 Round 2 Round 3 Round 1 Round 2 Round 3

No. of girls vaccinated

In school* 91,752 89,704 88,927 137,147 13,645 134,115

Outside school 2,136 3,066 3,180 1,162 845 1,024

Overall 93,888 92,770 92,107 138,309 135,490 135,139

Cumulative coverage (%)** 95.0 93.9 93.2 98.8 96.8 96.6

*Three rounds of vaccination in 2011 only covered girls who were in grade 6 of primary school, whereas the rounds in 2012 covered girls who were then in grade 6 of primary school or

the 3rd year in secondary school.
**The denominator for 2011; 98,792 eligible girls; denominator for 2012:139,968 eligible girls.

Sierra Leone indicators

Cervical cancer disease burden in Sierra Leone

Sierra Leone has a female population of 2.23 million between

the ages of 15 years and above who are at risk of developing

cervical cancer. Data are yet to be available on HPV burden

in the general population. However, in Western Africa region

where Sierra Leone is located, an estimate of 4.3% of the women

in the general population of the country harbor cervical HPV16

and18 infections, and 55.6% of invasive cervical cancers are

attributed to HPV 16 and 18, respectively (29). An estimate of

504 new cervical cancer cases are diagnosed, and 367 cervical

cancer deaths occur annually in Sierra Leone. According to

estimation for 2020, the age-standardized incidence is estimated

above 25.6 per 100,000 women. Cervical cancer ranks the second

leading cause of female cancer occurrence and cancer death, and

it is the second commonest female cancer and leading cause

of cancer death among women aged 15 to 44 years. Table 3

shows the new cases and deaths of cervical cancer in Sierra

Leone, Western Africa, and the world. According to recent data,

there is no cancer registry available in Sierra Leone yet. The

crude incidence rate, age-standardized rate, and cumulative rate

among 75-year-old women are almost equal to those of Western

Africa and, in some cases, higher than the world rates. This

may be attributed or linked to the absence of cervical cancer

screening and HPV vaccination programs (30).

Studies have shown some of the exact variables, such as

sexual behavior, contraception use, parity, HIV, and smoking, as

key behavior risk factors of cervical cancer among women (31–

34). The study showed that the rate at which women smoke in

the country is high, and parity and estimated HIV prevalence

among women are also high.

Human resource training and infrastructure

Sierra Leone has a shortfall, unequal and maldistribution of

its health workforce. An estimate of 92% of the doctors and 72%

of the nurses reside in the urban settings, where only 18% of

the population of the country is located. According to recent

findings from the Global Disease Burden study, statistics showed

that Sierra Leone is one of the countries with the least workforce

in sub-Saharan Africa and probably in the world. Sierra
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Leone has the highest workforce attrition, dropout, and health

personnel switching rates compared with other public health

sectors. If the country is to tackle this situation, it estimated

to spend about $18.25 per capital to reach similar workforce

retention in Guinea and Liberia, neighboring countries (35–

37). In 2017, Sierra Leone had only 300 midwives to serve a

population of seven million people (36); however, an increase of

987 midwives was recorded in 2019 (17). The health indicators

such as the total number of oncologists, number of oncologist

nurses, number of trained health staff to provide palliative

services, and number of cervical cancer referral hospitals to

manage the disease are presented in Table 1 (26, 27, 38, 39).

Cervical cancer prevention in Sierra Leone

The country has implemented the One Health approach at

national and regional levels to enhance coordination of multi-

sectorial response to health, but the One Health approach

and/or national action plan did not capture specific policy for

scaling up trainings, personnel, and education programs for

cervical cancer activities (18). In addition, in 2021, the UNFPA-

Sierra Leone and the University of Sierra Leone Teaching

Hospitals Complex (USLTHC) established the Public–Private

Partnership Pilot Program on Cervical Cancer Screening and

developed 3 first ever national policy on cervical cancer, strategic

plan, and clinical guidelines for the management of cervical

cancer and refurbished reproductive health centers in seven

health centers. In 2020, China and the UNFPA-Sierra Leone

partnered on reducing maternal mortality support training

of 50 healthcare providers on cervical cancer screening and

management of cervical cancer pre-cancerous lesions (17), but

the number is still low compared to the population (2.23

million) of women in Sierra Leone who are at high risk of HPV

infection (29).

Sierra Leone is one of the countries eligible for GAVI

funding to introduce HPV vaccination and cervical screening

interventions in Africa. The burden of cervical cancer is high,

although in August 2021, there was yet another national HPV

vaccination program. The country has completed national

demonstration projects in 2013–2014, supported by GAVI.

Sierra Leone projected to add HPV vaccine into the routine

immunization schedule after a national pilot phase in 2021, and

GAVI projected to support HPV vaccine introduction in Sierra

Leone by 2023 (40).

Some low-income countries and regions have used VIA

as a method and other low-cost strategies in reducing the

rate of cervical cancer (41). However, the situation in Sierra

Leone is different. Previous findings showed that cervical cancer

screening is unavailable in Sierra Leone, except demonstration

projects conducted in a region using VIA in 2012–2014 (30).

In general, Sierra Leone is lagging behind in terms of cervical

cancer screening program.

Discussion

The primary purpose of comparing indicators from both

countries was to analyze the significant and likelihood of

reducing cervical cancer in these sub-Saharan African countries.

Rwanda has performed remarkably well in implementing

HPV vaccination and nationwide cervical cancer screening

activities, and has increased the number of referral hospital

health workforce to manage cervical cancer patients, which

was as a result of developmental improvements such as health

financing system, health policy, an increase in investments

in the infrastructural system with good referral systems from

remote areas to urban centers, mass training of medical staff,

and high turnout of medical graduates (26). In sub-Saharan

Africa, Sierra Leone is one of the countries with the lowest

(0.2%) health workforce and shortage of healthcare personnel

and encounters constraints of sanitation facilities and access to

healthcare. Sierra Leone is lagging behind in terms of almost all

cervical cancer prevention programs. In order to achieve health

and development, reports showed that improving the GDP of a

country is critical (42–47). Both Rwanda and Sierra Leone have

huge potential to attain an incidence rate of<4 cases per 100,000

women per year, if cervical cancer programs in these countries,

especially in Sierra Leone, are given attention to.

Strategies for preventing and controlling
cervical cancer in Rwanda and Sierra
Leone

The current cervical cancer situation in sub-Saharan Africa

poses a challenging health outcome for these countries. To

reduce cervical cancer disease burden, it would be necessary

to implement the three WHO multiple spring pillar strategies,

namely, 90% of girls fully vaccinated by age 15 years, 70% of

women screened with a high-performance test by age 35 and 45

years, and 90% of women with pre-cancer treated and those with

invasive cancer managed.

In countries with high coverage of HPV vaccination as in

Rwanda, they should maintain the ongoing efforts to monitor

cervical cancer incidence and mortality, assess the impact of

HPV vaccination programs, and also optimize high service

quality. In recent years, the WHO recommended a two-dose

HPV vaccination schedule (48). In the year of 2022, the WHO

Strategic Advisory Group of Experts on Immunization (SAGE)

evaluated evidence and recommends updating dose schedules

for HPV that one- or two-dose schedules for the primary target

of girls aged 9–14 years (49). The recommendation of the

single-dose strategy could accelerate progress toward the goal

of vaccinating 90% of girls younger than 15 years by 2030.

Rwanda should closely follow the recommendations from the
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WHO, saving its limited health resources, and, at the same time,

take the advantage of its robust vaccination system to maintain

sustainability of the high coverage of vaccination programs.

Meanwhile, efforts on the cervical cancer screening program

for early diagnosis and treatment are necessary. For example,

a successful 5-year cervical cancer screening program in Inner

Mongolia, China, screening over 40,000 women demonstrated

a clear practical scenario of how to implement screening

programs in low-resource settings as a way to reduce cases

and promote women health and wellbeing in a developing

country context (50). Furthermore, data from China showed

that using low-resource screening methods (VIA/VILI and

careHPV testing methods) is feasible, acceptable, and efficient

in detecting cervical cancer and pre-cancerous lesions (41, 51).

These strategies may be suitable for Rwanda to incorporate

into its screening programs and healthcare system and to

provide a lifetime screening service for adult women, rather

than copying the high-resource intensive liquid-based cytology

screening program, which is costly and impossible to sustain in

resource-limited countries and regions. And if possible to source

more in the area of knowledge and technology transfer to sub-

Sahara African countries in the area of the screening material

such as careHPV or Artificial Intelligence (AI) technologies

from other countries; which will increase screening coverage

of women and it works well in low resource settings with

limited health infrastructure. In addition, limited data for pre-

cancer and invasive cancer treatment and management were

available; therefore, further investigation on this part should

be noticed. Although there has been remarkable progress,

substantial activities are still needed to further decrease cervical

cancer burden in Rwanda (52).

Sierra Leone needs total commitment from the policymakers

and public will to prioritize and fund cervical cancer

activities in the country. Sierra Leone mainly needs to give

attention to cervical cancer prevention activities. This attention

can be in the form of providing sustainable funding and

investment in primary healthcare facilities; training more

health professionals; increasing the capacity of the health

workforce and cancer registry; increasing funding for cervical

cancer activities; creating local, regional, and international

partnerships; increasing specialist training on oncology; and

incorporating cervical cancer interventions into the already

exiting health program in the primary healthcare setting. For

low-resource settings like Sierra Leone, it is yet to vaccinate girls

with the HPV vaccine as did Rwanda with over 93% vaccination

coverage. The prioritization of HPV vaccination programs is

needed to foster cervical cancer interventions in Sierra Leone

as the first step. The recommendation of one-dose schedule is

an opportunity for countries like Sierra Leone to meet the stage

goal of vaccinating 90% girls for cervical cancer elimination.

For cervical cancer screening in Sierra Leone, low-cost primary

screening approaches, such as careHPV testing and VIA/VILI,

may be feasible if the healthcare workforce improves, to provide

the minimal screening service for 70% of women at 35 years of

age and again by 45 years of age, as recommended by the WHO.

In general, to further accelerate the 90-70-90 target to

eliminate cervical cancer, Rwanda needs to maintain the high

HPV vaccination coverage for girls and increase screening

coverage, and investigation of the cervical cancer treatment and

management data for pre-cancer and invasive cancer are needed

to assess the treatment rate. Sierra Leone needs to introduce

nationwide cervical cancer prevention programs and increase

and continue to scale up knowledge and awareness campaigns

and HPV vaccination coverage, screening, and treatment.

Study implications and recommendations

The absence of adequate attention for women’s health

has posed as barriers for effective cervical cancer prevention

programs. The unavailability of screening program such as

cytology, HPV testing, VIA/VILI, and LBC due to the technical

and financial constraints to organize and fund screenings in

the country has posed as a challenge to preventing cervical

cancer. Because of the financial and health resource constrains

involved to run and maintain sophisticated screening tests such

as cytology or to implement organized screening, VIA/VILI,

and careHPV testing, other low-resource screening approaches

are suggested to be introduced in order to decrease cervical

cancer burden.

In addition, it would be necessary to integrate cervical cancer

screening and vaccination into existing health programs. For

example, Sierra Leone should try to follow Rwanda system in

cervical cancer programs such as introducing nationwide HPV

vaccination campaign, effective advocacy, and partnering with

international and private sector organizations.

Rwanda stands out as a model country for effective

cervical cancer prevention and controlling activities in sub-

Saharan Africa and other developing countries worldwide.

However, Rwanda should still continue increasing the screening

coverage, and diagnostic and treatment investments to reach the

elimination stage within the twenty-first century.

Conclusion

The disease burden of cervical cancer in Rwanda and Sierra

Leone are heavy. There remains huge room for improvement in

preventing and controlling cervical cancer in these countries.

The goal of cervical cancer elimination would not be feasible

in countries without the awareness and will of the policymakers

and the public, the compliance to fund cervical cancer programs,

the prioritization of cervical cancer activities, the availability of

resources, the adequate health workforce and infrastructure, the

cross-sectional collaboration and planning, and inter-sectorial,

national, regional, and international partnerships. It is essential
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to have national well-planned strategies backed by international

support in place, then national coverage for HPV vaccination

and screening for cervical cancer can be achieved within the

shortest possible time in countries such as Sierra Leone and

accelerate Rwanda’s cervical cancer controlling and preventing

progress to meet WHO’s agenda and 2030 target to eliminate

the disease.
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