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ABSTRACT
Objectives We examined age, residence, education 
and wealth inequalities and their combinations on 
cervical precancer screening probabilities for women. 
We hypothesised that inequalities in screening favoured 
women who were older, lived in urban areas, were more 
educated and wealthier.
Design Cross- sectional study using Population- Based HIV 
Impact Assessment data.
Setting Ethiopia, Malawi, Rwanda, Tanzania, Zambia and 
Zimbabwe. Differences in screening rates were analysed 
using multivariable logistic regressions, controlling for age, 
residence, education and wealth. Inequalities in screening 
probability were estimated using marginal effects models.
Participants Women aged 25–49 years, reporting 
screening.
Outcome measures Self- reported screening rates, and 
their inequalities in percentage points, with differences of 
20%+ defined as high inequality, 5%–20% as medium, 
0%–5% as low.
Results The sample size of participants ranged from 
5882 in Ethiopia to 9186 in Tanzania. The screening rates 
were low in the surveyed countries, ranging from 3.5% 
(95% CI 3.1% to 4.0%) in Rwanda to 17.1% (95% CI 
15.8% to 18.5%) and 17.4% (95% CI 16.1% to 18.8%) 
in Zambia and Zimbabwe. Inequalities in screening rates 
were low based on covariates. Combining the inequalities 
led to significant inequalities in screening probabilities 
between women living in rural areas aged 25–34 years, 
with a primary education level, from the lowest wealth 
quintile, and women living in urban areas aged 35–49 
years, with the highest education level, from the highest 
wealth quintile, ranging from 4.4% in Rwanda to 44.6% in 
Zimbabwe.
Conclusions Cervical precancer screening rates were 
inequitable and low. No country surveyed achieved one- 
third of the WHO’s target of screening 70% of eligible 
women by 2030. Combining inequalities led to high 
inequalities, preventing women who were younger, lived in 
rural areas, were uneducated, and from the lowest wealth 

quintile from screening. Governments should include 
and monitor equity in their cervical precancer screening 
programmes.

INTRODUCTION
Although all countries are affected by 
cervical cancer, its incidence and mortality 
are more than twice and three times as high 
in low- income and middle- income coun-
tries as in high- income countries.1 In 2020, 
it was the leading cause of cancer deaths in 
36 countries. Most of these countries were 
in sub- Saharan Africa, Melanesia, South 
America and South- Eastern Asia.2 Cervical 
cancer occurs in the lower part of the uterus 
that connects to the vagina. It is caused in 
over 70% of cases by the human papillo-
mavirus (HPV), the most common sexually 
transmitted infection (STI).1 Most HPV 
strains are harmless in people with a healthy 
immune system.1 HIV- positive women, 
whose immunity may be compromised,1 2 
are six times more likely to develop cervical 
cancer than HIV- negative women.1 In 2014, 
invasive cervical cancer was 11 times higher 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Collinearity was present, especially between the 
wealth and residence variables which tend to cor-
relate with each other, consistent with how the 
wealth variable is constructed.

 ⇒ Recall bias was present as cervical precancer 
screening is self- reported.

 ⇒ We did not control for the type of cervical precancer 
screening because we did not have information on 
the types of screening women received.
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among women living with HIV in South Africa than in 
Europe 5 years after antiretroviral therapy (ART) initi-
ation.3 Cervical cancer harms girls, women and their 
families with significant health and development conse-
quences, yet it is preventable and curable if detected and 
treated early.1 2 HPV vaccination and regular precancer 
screening stop cervical precancer. Cervical precancer 
screening identifies precancerous cells to treat before 
they become cancer.1 Comprehensive HPV vaccina-
tion and cervical precancer screening could prevent 
an estimated 5.2 million cases and 3.7 million deaths 
over 10 years and would cost around US$3.2 billion in 
50 low- income and lower- middle- income countries.4 In 
2020, the WHO proposed the 90–70–90 target, which, 
if achieved by 2030, would put the world on course to 
eliminate cervical cancer.1 The 90–70–90 target seeks to 
ensure that 90% of girls are vaccinated against HPV by 
age 15 years, 70% of eligible women are screened by age 
35 years and again by 45, and 90% of women identified 
with cervical cancer receive treatment.1

Cervical cancer is a disease of inequality. Its burden 
reflects inequalities in society, including those related to 
socioeconomic status. Inequality in health and healthcare 
is defined as the unequal distribution of health goods, 
services and outcomes across income or other measures 
of wealth. In contrast, equity is the lack of avoidable and 
remedial differences in the distribution of health goods 
and services or outcomes due to people’s socioeconomic 
status in society.5–7 Cervical precancer screening is a 
critical component of the 90–70–90 target.8 Socioeco-
nomic inequalities are preventing women from accessing 
cervical precancer screening. Studies show that resi-
dence, geography, education, wealth, age, health insur-
ance status and the capacity of health systems influence 
access to cervical precancer screening. Other factors 
include, a history of multiple sexual partners, HIV- 
positive status and women’s social interactions.9–18 These 
studies showed that women who were older, resided in 
urban areas, and were more educated and wealthier were 
screened more often than women who were younger, 
resided in rural areas, were uneducated and poor, with a 
few exceptions.9 19–22 However, these studies did not esti-
mate the magnitude of inequalities and their combined 
impact on cervical precancer screening. Such studies 
are needed to scale up cervical precancer screening and 
support the prioritisation of inequalities to eliminate 
cervical cancer, especially in east and southern African 
countries, where HIV has worsened the cervical cancer 
burden.23 This study aimed to examine age, residence, 
education, and wealth related inequalities and their 
combined impacts on cervical precancer screening 
in Ethiopia, Malawi, Rwanda, Tanzania, Zambia and 
Zimbabwe. We hypothesised that significant inequalities 
in cervical precancer screening rates would favour older 
women, women who resided in urban areas, and more 
educated and wealthier women.

METHODS
Data and sample
This is cross- sectional study of a secondary data anal-
ysis of available Population- Based HIV Impact Assess-
ment (PHIA) data for countries that included cervical 
precancer screening variables. The countries and the 
years in which the PHIA surveys were conducted include 
Ethiopia (2017–2018),24 Malawi (2015–2016),25 Rwanda 
(2018–2019),26 Tanzania (2016–2017),27 Zambia (2016)28 
and Zimbabwe (2015–2016).29 The PHIA surveys collected 
a range of health and sociodemographic data to evaluate 
the impact of HIV programmes in countries supported 
by US President’s Emergency Plan for AIDS Relief. We 
used the Household, and Adult data sets. In participating 
households, a household questionnaire was administered 
to the head- of- household, who provided information on 
the household relating to wealth, and other sociodemo-
graphic characteristics. Then, an individual questionnaire 
was administered to eligible and consenting adults aged 
15 years or older in the household. The individual inter-
views assessed a range of HIV- related variables, including 
cervical precancer screening and HIV testing.

We restricted our analysis to women aged 25–49 years 
who responded to the cervical precancer questions. This 
is the group WHO recommends for cervical precancer 
screening—ages 30–49 years for the general population 
and 25–49 years for women living with HIV—including all 
gender diverse people at risk of cervical cancer.1

Patient and public involvement
No patient involved.

Variables and outcome descriptions
We assessed inequalities related to age, residence, educa-
tion and wealth in cervical precancer screening according 
to women’s self- reports. These dimensions of inequalities 
are familiar sources of disadvantage or discrimination.30 
Our primary outcome was self- reported ever testing for 
cervical precancer. The main predictors were age, resi-
dence, education and wealth. Other covariates were 
having ever been married, ever been tested for HIV, 
(also binary coded) and regions. Regions, provinces or 
zones were coded as dummy variables and included to 
capture the geographical variation in cervical precancer 
screening. Ethiopia’s data set had an urban variable, 
which we coded as rural if the population size was smaller 
than 50 000 people and urban otherwise. Online supple-
mental table 1 describes the variables. We used percent-
ages to measure the magnitude of inequality between 
subgroups. We denoted a difference of 20% or more 
between two subgroups as high inequality, less than 20% 
but greater than 5% as medium inequality and below 5% 
as low inequality, as used by the WHO.30

Analysis
We assessed inequalities in self- reported cervical 
precancer screening in three steps. For each country, 
we first presented sample characteristics descriptively. 
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Second, we determined the associations between 
screening for cervical precancer and each dimension of 
inequality, and analysed the differences using multivari-
able logistics regression, controlling for covariates. We 
corrected the p values of odds ratios (OR) for multiple 
hypothesis testing with sharpened q’s. In step 3, we 
used marginal effects models to estimate the probabil-
ities of reporting cervical precancer screening for each 
inequality alone and combined with other inequalities, 
holding the other inequalities constant at their mean 
values. We applied survey weights to account for complex 
survey design. Using jack- knife replicate weights, 95% 
CIs were estimated.31 We excluded the observation from 
the analysis if the gender value was missing. We did not 
impute the missing data since all variables had less than 
2% of missing values. We used Stata V.14 for the anal-
yses.32 This study conforms to the Standards for Quality 
Improvement Reporting Excellence (SQUIRE) reporting 
guidelines.33

RESULTS
The sample size of females aged 25–49 years ranged from 
5882 in Ethiopia to 9186 in Tanzania. The median age 
and Interquartile ranges (IQRs) were 32 years28–39 in Ethi-
opia, 33 years29–40 in Zambia and 34 years29–40 in Malawi, 
Rwanda and Tanzania. The rate of self- reported cervical 
precancer screening was lowest in Rwanda (3.5% (95% 
CI 3.1% to 4.0%)) and highest in Zambia (17.1% (95% 
CI 15.8% to 18.5%)) and Zimbabwe (17.4% (95% CI 
16.1% to 18.8%)). The HIV prevalence among females 
aged 25–49 years old ranged from 4.7% (95% CI 4.1% to 
5.4%) in Rwanda to 22.6% (95% CI 21.6% to 23.7%) in 
Zimbabwe, and the rate of cervical precancer screening 
among HIV- positive females ranged from 0.4% (95% CI 
0.3% to 0.5%) in Rwanda to 5.4% (95% CI 4.7% to 6.1%) 
in Zambia. Females aged 25–34 years comprised half or 
more of the sample in surveyed countries. Eighty- six per 
cent or more of the respondents reported ever having 
been married, and 86% or more reported ever having 
been tested for HIV. More than half of the respondents 
resided in rural areas, excluding Ethiopia, where all 
respondents resided in urban areas, 54% of them in areas 
with <50 000 residents. Less than 20% of the respondents 
were uneducated, and nearly 30% had attained a primary 
school education. Only in Ethiopia, Malawi and Zambia 
was the proportion of respondents in the top two wealth 
quintiles greater than that in the bottom two quintiles 
(table 1).

Figure 1 shows the proportion of respondents reporting 
screening for cervical precancer by age group (25–34 vs 
35–49- year- olds), residence (rural vs urban), education 
level and wealth quintile by country and table 2 pres-
ents adjusted ORs. In all countries except Zambia, more 
35–49- year- olds than 25–34- year- olds reported screening 
for cervical precancer (figure 1). Age- related differences 
in reported screening varied and ranged in percentage 
points from 0.2% (1.7% among 25–34- year- olds vs 1.9% 

among 35–49- year- olds) in Rwanda to 2.8% (7.3% among 
25–34- year- olds vs 10.1% among 35–49- year- olds) in 
Zimbabwe. After adjusting for covariates, 35–49- year- olds 
in all countries surveyed reported being more likely to 
be screened for cervical precancer than 25–34- year- olds 
(table 2).

More urban residents than rural residents reported 
screening for cervical precancer in Ethiopia, Tanzania, 
Zambia and Zimbabwe before adjusting for covariates 
(figure 1). In these countries, the rural–urban inequal-
ities in cervical precancer screening were low, except 
in Zambia (5.1%, moderate). After adjustment, more 
urban residents than rural residents in Ethiopia, Malawi, 
Rwanda and Tanzania reported screening for cervical 
precancer (table 2).

Respondents in Malawi, Rwanda, Zambia and 
Zimbabwe had education- related inequalities (figure 1). 
Education- related inequalities were also low in these 
countries except Zambia, where it was moderate between 
the uneducated and those with secondary schooling 
(5.9%). Respondents in Malawi, Tanzania, Zambia and 
Zimbabwe had significant wealth- related inequalities in 
cervical precancer screening (figure 1 and table 2). In 
Malawi and Tanzania, the inequalities between respon-
dents in the lowest and highest wealth quintiles were 
low—4.9% and 1.9%, respectively. They were moderate 
in Zambia (5.7%) and Zimbabwe (5.3%) (figure 1). The 
goodness- of- fit test showed that our models fit the data 
well (table 2).

Figure 2 shows the probabilities of self- reported 
cervical precancer screening for selected combinations 
of age group (25–34, 35–49- year- olds), residence (rural, 
urban), education level and wealth quintile in percentage 
points by country. There were significant differences in 
cervical screening probabilities between the rural resi-
dents in the lowest wealth quintile with no education 
aged 25–34 years (25–34#Rural#Noed#1 in figure 2) and 
their urban residents peers in the highest wealth quintile, 
highest educated (25–34#Urban#High#5) in figure 2, 
ranging from 3.3% in Rwanda to 29.0% in Zambia. When 
similar comparisons were made for 35–49- year- olds, 
the differences ranged from 3.6% in Rwanda to 38.8% 
in Zimbabwe. A comparison of rural residents aged 
25–34 years old, with primary education in the second 
wealth quintile (25–34#Rural#Prim#2) and urban resi-
dents aged 35–49 years old, with the highest education 
in the highest wealth quintile (35–49#Urban#High#5), 
showed substantially increased differences, ranging 
from 4.4% in Rwanda to 44.6% in Zimbabwe. Inequali-
ties between urban residents aged 25–34 years old, with 
the highest education, in the highest wealth quintile 
(25–34#Urban#High#5) and urban residents aged 35–49 
years old, with the highest education, in the highest 
wealth quintile (35–49#Urban#High#5) were moderate 
in magnitude, except in Rwanda where they were low 
(figure 2).
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DISCUSSION
This study examined cervical precancer screening 
inequalities related to age, residence, education and 
wealth in six sub- Saharan African countries—Ethiopia, 
Malawi, Rwanda, Tanzania, Zambia and Zimbabwe. We 
found that self- reported cervical precancer screening was 
low and inequitable. None of the countries reached one- 
third of 70% WHO cervical precancer screening target, 
8 years away from the 2030 deadline. Self- reported cervical 
precancer screening rates ranged from 3.5% (95% CI 
3.1% to 4.0%) in Rwanda to 17.1% (95% CI 15.8% to 
18.5%) in Zambia and Zimbabwe (17.4% (95% CI 16.1% 
to 18.8%). However, women who were older, residing in 
urban areas, who were more educated and in the highest 
wealth quintile reported a higher uptake of cervical 
precancer screening than women who were younger, 
living in rural areas, who were uneducated and in the 
lowest wealth quintile. Age- related inequalities were the 
most common—observed in all six surveyed countries. 
Rural–urban, education and wealth- related inequalities 
were each observed in four countries, ranging from low to 
moderate in magnitude. We also observed high inequali-
ties from combinations of inequalities in age group, resi-
dence (rural, urban), education level and wealth in a few 
countries. These results have policy implications for the 
rapid scale- up of equitable life- saving cervical precancer 
screening.

In this study, self- reported cervical precancer screening 
was lower than one- third of the WHO target of screening 

70% of eligible women for cervical precancer by 2030, 
consistent with other studies conducted in the surveyed 
countries. Studies found that cervical precancer screening 
uptake ranged from 11% in Tanzania to 26.5% in Malawi, 
despite differences in methodologies used to estimate 
cervical precancer screening.9 10 Countries should 
urgently scale up cervical precancer screening to meet 
the WHO cervical precancer screening target, removing 
inequalities that prevent some women from accessing 
screening for cervical precancer, and integrate cervical 
precancer screening in maternal, HIV, sexual and repro-
ductive health, and social protection programmes.

Evidence supports the finding that inequalities in these 
underserved cervical precancer screening countries 
favoured women who were older, resided in urban areas, 
were more educated and in the highest wealth quintile 
than women who were younger, who lived in rural areas, 
were uneducated and in the lowest wealth quintile.9 17 18 
Studies conducted in Ethiopia, Rwanda, Tanzania, Zambia 
and Zimbabwe, also support this finding.10–15 34–36 A study 
of 18 resource- constrained countries, of which eight 
were from sub- Saharan Africa further found that wealth 
status increased socioeconomic inequalities in cervical 
precancer screening, whereas being married, unem-
ployed and living in urban communities reduced it.9 
The results of this study agree with existing evidence on 
socioeconomic inequalities in maternal health. A study in 
Malawi found that rural–urban residence, education and 
wealth status significantly impacted the uptake of three 

Figure 1 Survey weighted proportions of 25–49- year- olds reporting being screened for cervical precancer by age groups, rural 
versus urban residence, education and wealth quintile by country (percentage, 95% CI) (PHIA 2015–2019).
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types of maternal health services in the study population. 
It found that compared with women residing in rural 
areas, who had lower education and were in the poorest 
wealth quintile, women living in urban areas, who had 
higher education and were in the higher wealth quintiles 
had significantly higher odds of receiving four antenatal 
care visits, skilled birth attendance and postnatal care.37 
A study from Zambia reported similar findings.38 So did a 
study from 36 sub- Saharan African countries, concluding 
that prioritising quality education of women in sub- 
Saharan Africa would reduce disparities in antenatal 
service utilisation.39 Countries should urgently scale- up 
cervical precancer screening, addressing inequalities that 
prevent some women from accessing services.

This study also determined the magnitude of the socio-
economic inequalities in reported cervical precancer 
screening to aid policy- making in the prioritisation 
of inequalities to eliminate in the scale- up of cervical 
precancer screening. We found low to moderate age, 
rural–urban, education and wealth- related inequalities 
in cervical precancer screening in the surveyed coun-
tries. Age- related inequalities were reported in all the 
surveyed countries and residence, education and wealth- 
related inequalities in four of the six surveyed coun-
tries. Although the inequalities were low to moderate, 
our study found that their combined effects on cervical 
precancer screening probabilities were substantial, 

especially in countries with higher rates of self- reported 
cervical precancer screening. The inequalities in cervical 
precancer screening rates between rural residents aged 
25- 34, with no education in the lowest wealth quintile, 
and their urban resident peers, with highest education 
in the highest wealth quintile, ranged from low inequal-
ities in Rwanda, to moderate inequalities in Ethiopia 
and Tanzania to high inequalities in Malawi, Zambia and 
Zimbabwe. Comparing primary educated rural residents 
aged 25- 35 years old, in the lowest wealth quintile with the 
highest educated urban residents aged 35–49 years old, in 
the highest wealth quintile showed substantial differences. 
Inequalities did not disappear between the 25–34 years 
old most affluent, highest educated, urban residents, and 
35–49 years old, most affluent, highest educated, urban 
residents. These results suggest that inequalities persist. 
Minor or moderate inequalities compound into high 
inequalities, further leaving women behind in cervical 
precancer screening. Starting with age- related inequali-
ties, eliminating socioeconomic inequalities should be 
prioritised in the urgent scale- up of cervical precancer 
screening interventions.

Comparing the proportion of HIV- positive women in the 
sample and their reported cervical precancer screening 
showed cervical precancer screening gaps among HIV- 
positive women. In our study, the proportion of HIV- 
positive 25–49 years old women ranged from 4.7% (95% 

Figure 2 Survey weighted differences in probabilities of self- reported cervical precancer screening by combinations of age 
group, rural–urban residence, no education, higher education and lowest to highest wealth quintiles by country. Marginal 
effects (percentages, 95% CI) (PHIA 2015–2019). PHIA, Population- Based HIV Impact Assessment. 1=lowest wealth quintile, 
2, 3, 4, 5=highest wealth quintile. 25- 34# = 25 - 34- year- olds; 35- 49# = 35 - 49- year- olds. #Rural=rural. #Rich=rich. Noed=no 
education, Prim=primary, High=higher education. PHIA, Population- Based HIV Impact Assessment.
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CI 4.1% to 5.4%) in Rwanda to 22.6% (95% CI 21.6% to 
23.7%) in Zimbabwe. By contrast, self- reported cervical 
precancer screening among this population ranged 
from 0.4% (95% CI 0.3% to 0.5%) in Rwanda to 5.4% 
(95% CI 4.7% to 6.1%) in Zambia. Not all HIV- positive 
women were screened for cervical precancer for several 
reasons. One reason may be the perception that linking 
women testing HIV- positive to HIV treatment eliminates 
the risk of cervical precancer for such women. A study 
in Zimbabwe found that many women living with HIV 
on ART screened positive for cervical precancer, despite 
the country attaining HIV treatment targets.40 Another 
reason women may have not been screened for cervical 
precancer is that they may have tested HIV- positive 
at a facility with a limited capacity to conduct cervical 
precancer screening. Alternatively, women might have 
been unable to access health facilities with the capacity to 
test for cervical precancer for various reasons, including 
transport costs. A large proportion of HIV- negative 
women who were tested for HIV in this study were not 
screened for cervical precancer. One reason is the 
perception that HIV- negative women may be at low risk of 
cervical precancer.14 Integration between HIV testing and 
cervical precancer screening is required and is feasible in 
the scale up of cervical precancer screening.41 Increased 
resources for HIV testing, training and orientation of 
healthcare staff to screen eligible women for cervical 
precancer, including HIV- negative women, is required to 
scale up screening services and reduce inequalities in the 
uptake of services.

Besides intensifying cervical precancer screening in 
HIV programmes, governments should fulfil their obli-
gations to the right to sexual and reproductive health 
by increasing the accessibility of their health systems.8 
They should reorient the building blocks of health 
systems—governance, financing, human resources, infor-
mation, medical technologies and service delivery—
towards addressing inequalities and reaching all eligible 
women.8 42 They should establish, fund and scale- up 
population- level public- sector screening and treatment 
services and integrate them into HIV, STI, maternal and 
reproductive health services.43 Governments could build 
cervical precancer screening around a target popula-
tion, such as eligible schoolgirls and college students, 
which would assist in addressing socioeconomic inequal-
ities. For example, Rwanda vaccinated more than 90% 
of schoolgirls against HPV from 2011 to 2012, through 
designated ‘health days’ adapted for other sexual repro-
ductive and maternal health purposes.44 45 This approach 
reduced time, money and other costs of accessing HPV 
vaccination for girls, and other maternal health services 
for women.44 In contrast to other countries surveyed 
in this study, none of the wealth levels were associated 
with cervical precancer screening in Rwanda. However, 
the cervical precancer screening rate in Rwanda in this 
study was low at 3.5% (3.1%–4.0%), illustrating that 
cervical precancer screening did not scale- up as did the 
HPV vaccination.45 Additional activities may be added to 

such programmes to increase access and reduce inequal-
ities. These include multiple screening over the lifetime, 
reducing the perception of high economic costs associ-
ated with cervical precancer screening, and instituting 
same- day cervical precancer screening and treatment.46 
Other recommendations are the removal of economic 
barriers and focused outreach to women less likely to be 
screened and allowing them to self- collect samples.1 15 46 
Women’s ability to benefit from these programmes may 
depend on their social health protection, such as whether 
they have childcare responsibilities that prevent them 
from accessing services.21 Women with multiple inequal-
ities depend on social protection and may be vulnerable 
under systems with low social protection.21 Govern-
ments should expand their social protection coverage 
and enhance their health system accessibility to scale up 
cervical precancer screening, addressing the socioeco-
nomic inequalities that prevent women from accessing 
services.21

This study has several limitations. Collinearity was 
present, especially between the wealth and residence vari-
ables which tend to correlate with each other, consistent 
with how the wealth variable is constructed. Recall bias was 
present as cervical precancer screening is self- reported. 
We did not control for the type of cervical precancer 
screening because we did not have information on the 
types of screening women received. Cervical precancer 
screening uptake may have worsened because of the 
COVID- 19 pandemic. We did not determine if women had 
received two screenings by age 45 years as recommended 
by WHO, which could change our results. However, we 
used high- quality population- based data providing useful 
study findings to countries in sub- Saharan Africa.

Cervical precancer screening in the surveyed countries 
was inequitable and low—less than one- third of the WHO 
target to screen 70% of eligible women by 2030 for cervical 
precancerous lesions. Women who were younger, lived in 
rural areas, had no education and were from poor back-
grounds were left behind in cervical precancer screening. 
Age- related inequalities were the most common type 
of inequalities observed. In combination, inequalities 
related to age, residence, education and wealth left 
further behind women who were younger, resided in rural 
areas, were uneducated, and poor. Focused and inclusive 
national cervical precancer interventions are required to 
scale- up equitable cervical precancer screening. Govern-
ments should include and monitor equity in their cervical 
precancer screening programmes. Research is needed to 
understand how to scale- up equitable cervical precancer 
screening in sub- Saharan Africa countries.
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