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Abstract

Background Cervical cancer significantly affects women in Sub-Saharan Africa (SSA). However, limited studies have
concentrated on cervical screening behaviour among women in SSA. This study aimed to assess the interplay of
distance to health facilities and socio-demographic factors with cervical screening behaviour among women in five
SSA countries.

Methods The study was based on pooled data of 40,555 women included in Demographic and Health Surveys (DHS)
conducted between 2013 to 2021. Proportions and logistic regression models were used in assessing the interplay of
distance to health facilities and socio-demographic factors with cervical screening behaviour.

Results Approximately, 7.9% of women that saw the distance to a health facility as a big problem, tested for cervi-
cal cancer compared to 13.5% who indicated that distance to a health facility is not a big problem. More women in
urban areas, with a higher level of education, of richest wealth index, aged 40-44 years and using contraceptives who
also indicated that distance to a health facility was a big problem tested for cervical cancer compared to those in rural
areas with no education, of poorest wealth index, aged 15-19years and not using contraceptives. Education, age,
contraceptive use, frequent exposure to mass media and Sexual Transmitted Infections (STI) had a significant relation-
ship with testing for cervical cancer.

Conclusion The prevalence of cervical cancer screening was low in the five SSA countries largely due to distance
barriers and was also significantly influenced by education, age, contraceptive use, frequent exposure to mass media,
and STl status. To improve the screening for cervical cancer and its associated benefits in the five SSA countries, there
is a need for policymakers, clinicians and public health workers to channel more commitment and efforts to address-
ing the barriers identified in this study.
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Background

Cervical cancer is a major global health problem and
ranks as the fourth most common cancer among women
[1, 2]. In 2020, an estimated number of 604,000 new cases
and 342,000 deaths were recorded for cervical cancer
worldwide [2]. Nearly all cervical cancer cases (99%) are
related to infections from perilous human papillomavi-
ruses (HPV) that are transmitted through sexual inter-
course [2]. Currently, cervical screening, vaccination
against HPV, and treatment of pre-cancer lesions are
recognised as the best cost-effective methods for control-
ling cervical cancer worldwide [1-4]. In 2018, the World
Health Organisation (WHO) announced a global agenda
to eliminate cervical cancer by ensuring that 90% of girls
receive full vaccination against HPV by the age of 15, 70%
of women are screened through a high-performance test
by the age of 35, and again by the age of 45, and 90% of
women with either pre-cancer or invasive cervical cancer
receive adequate treatment [5]. This implies that cervical
screening at a health facility is key to achieving the global
agenda aimed at eliminating cervical cancer [1].

While cervical cancer is recognised as a global prob-
lem [1, 2], a growing body of evidence indicates that the
disease affects women in Sub-Saharan Africa (SSA) more
significantly [6]. A global estimate of cancer incidence
and mortality published in the Lancet Global Health has
shown that in 2018 cervical cancer was the leading cause
of cancer-related mortality among women living in SSA
and the highest incidence was seen in Eswatini, a country
in Southern Africa, with approximately 6.5% of women
in the country developing cervical cancer before turning
75years [1]. Additionally, a cervical cancer trend analysis
in eight SSA countries has shown that the incidence of
cervical cancer is increasing in the region, with the most
rapid increase occurring in Blantyre in Malawi (7.9%
annually) [7]. Nevertheless, corresponding evidence on
cervical screening shows that screening for cervical can-
cer is low in SSA with an estimate of only 19% of women
attending screening programs for cervical cancer, rang-
ing from as low as 0.7% in Benin to 45.9% in Namibia
[3]. These figures reveal the need to develop, intensify
and extend calls to encourage women to attend cervical
screening programs in SSA.

Studies show that a myriad of socio-demographic and
economic factors, such as age and education may affect
cervical screening behaviour [3, 8-12]. The evidence fur-
ther emphasizes that distance to health screening facili-
ties may be a significant barrier to screening for cervical
cancer in many SSA settings [13—15]. Notably, a qualita-
tive study involving in-depth interviews with 13 health
district coordinators and 40 health service providers in
Malawi has revealed that although women were aware
of the importance of screening for cervical cancer, they
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were largely limited by long distances to health facilities
[16]. Similarly, another qualitative study found low uti-
lisation of cervical screening programs in Cameroon, in
part, due to long distances from health facilities [17]. A
study in Namibia equally found that among 6542 women
who had heard about cervical cancer, only 39% attended
a cervical screening program, partly, due to distance bar-
riers [18].

Despite this compelling evidence, there are limited
quantitative studies focused on the distinctive role played
by distance to health facilities in women’s cervical screen-
ing behaviour across multiple SSA countries. Using the
latest demographic and health survey data for five SSA
countries, we assessed associations between distance to
health facilities and cervical screening behaviour. First,
we decomposed women’s cervical screening behaviour by
those who self-identified distance to a health facility as a
‘big problem’ and those who self-identified distance to a
health facility as ‘not a big problem! We hypothesised that
those who self-identified distance as a big problem will be
less likely to visit a health facility for cervical screening
whereas the opposite will be true for those who regarded
distance as not a big problem. Nevertheless, we antici-
pated possible variations in the outcomes after testing
this hypothesis due to variations in women’s socio-demo-
graphic characteristics. Therefore, we further explored
the interplay between women’s diverse socio-demo-
graphic characteristics, such as age, educational level,
residence, wealth status, and exposure to media mes-
sages with their likelihood of attending cervical screening
when distance was a big problem and when distance was
not a big problem. We believe this is a robust approach
for understanding the extent to which distance to health-
care facility influences women’s likelihood of attending
a cervical screening program in the five SSA countries
which can then inform more tailored interventions. Our
findings may be useful to clinicians, policymakers, can-
cer foundations in Africa, cancer registries in Africa,
researchers in Africa, and African governments.

Methods

Data source

The study examined information from the most recent
Demographic and Health Surveys (DHS). Five countries
(Benin, Cote d’'Ivoire, Cameroon, Kenya and Namibia)
with their current DHS between 2013 and 2021 and had
the variables of interest were included in the analysis.
The DHS used a two-stage stratified cluster sampling
approach to select nationally representative samples of
women in their reproductive age groups (15—49years)
and men aged 15-64. The DHS is ideal for our study
because it collects comprehensive information on a vari-
ety of topics, including fertility, breast cancer, cervical
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cancer, infant and child mortality, maternal (antenatal
care, delivery, and postnatal care), and child (nutrition).
A sample of 40,555 women in total, was drawn from 5 dif-
ferent nations. The MEASURE DHS approved the use of
the data set after reviewing our concept note. The data-
set can be accessed at https://dhsprogram.com/metho
dology/survey/surveydisplay-491.cfm. We relied on the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement in conducting this
study and writing the manuscript.

Study variables and measurements

Outcome variable

The outcome variable employed for this study was “cer-
vical cancer testing” this was derived from the ques-
tion “have respondent tested for cervical cancer?” The

»

response was captured as “no=0" and “yes=1".

Explanatory variables

Ten explanatory variables were used in agreement with
both theoretical and empirical literature [3, 19, 20].
The explanatory variables include: place of residence
(urban=1, rural=2); level of education (No educa-
tion=0, primary=1, secondary=2, higher =3); wealth
index (poorest=1, poorer=2, middle=3, richer=4,
richest=5); womens age (15-19=1, 20-24=2,
25-29=3, 30-34=4, 35-39=5, 40-44=6, 45-49=7);
contraceptive use (not using=0, using=1); frequency of
reading newspaper or magazine (not at all=0, less than
once a week=1, at least once a week=2); frequency of
listening to radio (not at all=0, less than once a week=1,
at least once a week=2); frequency of watching televi-
sion (not at all=0, less than once a week=1, at least
once a week =2); Had any sexually transmitted infection
(STT) in the last 12months (no=0, yes=1); and Coun-
try variable (Benin=1, Cote d'Ivoire=2, Cameroon =3,
Kenya=4, Namibia=5).

As part of the Demographic and Health Surveys (DHS)
administered in the five SSA countries, women were
asked whether the distance to the health facility was
a “big problem” when visiting a health facility with ill-
ness. The women provided responses with the option to
choose whether “distance to the health facility was a big
problem” or whether “distance to the health facility was
not a big problem” Distance to health facility (big prob-
lem =1, not a big problem =2) [19] (see Table 1).

Analytical procedure

We pooled data from the five countries to enhance the
statistical power of the results rather than conduct-
ing separate analysis for the individual countries. This
is mainly because our key question of interest was to
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understand the impact of distance to healthcare facilities
on cervical screening behaviour with the available DHS
data rather than conducting a representative study for the
entire SSA community.

Descriptive and inferential analyses were carried out.
The descriptive analysis involved the bivariate analysis
between the country variable and the outcome variables.
It also showed the frequency and the proportions of the
background characteristics by the outcome variables. A
binary logistic regression model was subsequently used
in multivariable analysis to ascertain the significant asso-
ciation between the outcome variable and the respond-
ents’ explanatory variables.

All the analysis was disaggregated by distance to
health facility. This is because the distance question in
the demographic and health surveys is independent of
questions on cervical cancer screening. Therefore, to
assess the impact of distance to health facility on cervical
screening behaviour (which is our main variable of inter-
est), disaggregation by distance was inevitable.

Based on the dichotomous nature of the outcome varia-
bles, a binary logistic regression model was utilized. Two
models suited. In the first model, we looked at the associ-
ation between the independent factors and the outcome
variable among respondents who considered distance to
a health facility to be a big problem. In the second model,
we considered the relationship between all the explana-
tory variables and the outcome variable among respond-
ents who believed that distance to a health facility was
not a big problem.

A multicollinearity test was performed on each varia-
ble, and the results showed that the variables in the mod-
els had a mean-variance inflation factor (VIF) of 2.28. A
VIF score greater than 10 suggests the presence of mul-
ticollinearity [21]. Using a 95% confidence interval, the
adjusted odds ratios for each variable were determined.
The data was handled and examined using Stata (Version
17). The outcomes were sample weighted to consider any
under- or over-sampling in the total sample.

Results

Background characteristics and proportion of women who
tested for cervical cancer

Within the category of women that reported that dis-
tance to a health facility was a big problem, 7.9% tested
for cervical cancer compared to 13.5% who indicated
that distance to a health facility was not a big problem.
Within the category that reported that distance to a
health facility was a big problem, the proportion of cer-
vical cancer screening ranged from 0.31% in Benin to
34.28% in Namibia whereas those in the not a big prob-
lem category ranged from 0.59% in Benin to 41.09% in
Namibia (see Table 1).
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Table 1 Country, survey year, distance to health facility, proportion tested for cervical cancer
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Country Survey year Distance to health facility
Big problem Not a big problem
Frequency Proportion tested for Frequency Proportion tested
Cervical cancer for Cervical cancer
Benin 2017-2018 2412 0.31 5022 0.59
Cote d'lvoire 2011-2012 1254 297 2195 245
Cameroon 2018 5471 212 7807 4.36
Kenya 2014 2244 1518 8453 18.87
Namibia 2013 1518 34.28 4179 41.09
Total 12,899 7.92 27,655 135

The results on the background characteristics of
women who tested for cervical cancer by distance to a
health facility are presented in Table 2. Within the cat-
egory of women that reported that distance to a health
facility was a big problem, those in urban areas (9.04%),
with a higher level of education (17.55%), of richest
wealth index (10.99%), aged 40—44years (13.39%), and
using contraceptives (16.33%) tested for cervical can-
cer more than those in rural areas (7.25%), with no
education (1.32%), with poorest wealth index (4.97%),
aged 15-19years (1.11%), and not using contraceptives
(4.88%), respectively. Within the category of women
that reported that distance to a health facility was a big
problem, those who read newspapers or magazines at
least once a week (18.22%), listened to radio at least
once a week (13.37%), watched television at least once a
week (9.81%), and had a Sexually Transmitted Infection
(STT) in the last 12 months (10.78%) preceding the sur-
veytested for cervical cancer more than those who did
not read newspapers or magazines (5.33%), listen to radio
(3.75%), watch television less than once a week (0.93%)
and had no STI in the last 12months preceding the sur-
vey (7.79%).

In both categories of women that reported that dis-
tance to a health facility was a big problem (9.04%) and
not a big problem (15.76%), those in urban areas tested
for cervical cancer more than those in rural areas. In
both categories of women that reported that distance to
a health facility was a big problem and not a big problem,
the richer women tested for cervical cancer more than
the poorer women. One in five women aged 40—44 years
(24.26%) who indicated that distance to a health facility
was not a big problem tested for cervical cancer com-
pared to 1.88% of those aged 15-19years.. In both cat-
egories of women that reported that distance to a health
facility was a big problem and not a big problem, the pro-
portion who tested for cervical cancer was higher among
those who were using contraceptives than those who

were not using any contraceptives. In both categories of
women that reported that distance to a health facility was
a big problem and not a big problem, the proportion who
tested for cervical cancer increased with the frequency
of reading newspapers and magazines. Within the cat-
egory of women that reported that distance to a health
facility was a big problem, those who had STIs in the past
12 months (10.78%) tested for cervical cancer more than
those who had no STIs (7.79%). For those who reported
that distance to a health facility was not a big problem,
those who had no STI in the past 12 months (13.56%)
tested for cervical cancer more than those who had STIs
(12.22%).

Logistic regression of women who tested for cervical
cancer

Table 3 presents the results for all the models. Our study
showed that level of education, age, contraceptive use,
frequency of reading news and magazine, frequency of
listening to the radio, frequency of watching television
and Sexually Transmitted Infection (STI) had a signifi-
cant relationship with testing for cervical cancer.

In model 1, a higher likelihood of testing for cervical
cancer was observed among women with higher edu-
cation (AOR=6.32, CI=4.29, 9.31) that saw distance
to a health facility as a big problem compared to those
who had no formal education. Those aged 45-49years
(AOR=14.97, CI1=9.90, 22.63) who saw distance to
a health facility as a problem had a higher likelihood
of testing for cervical cancer compared to those aged
15-19years. The likelihood of testing for cervical can-
cer was higher among women using contraceptives
(AOR=2.11 CI=1.83, 2. 43) that saw the distance to
a health facility as a big problem compared to women
who did not use contraceptives. Women who read the
news or a magazine at least once a week (AOR=2.01
CI=1.63, 2.48) and saw the distance to a health facil-
ity as a big problem were more likely to test for cervical
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Table 2 Background characteristics of women who tested for cervical cancer
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Background characteristics

Distance to health facility

Big problem Not a big problem
Frequency Proportion tested for cervical Frequency n=27,656 Proportion tested
N=12,899 cancer for cervical cancer
Residence
Urban 4849 9.04 16,334 15.76
Rural 8050 7.25 11,322 10.26
Level of education
No education 3889 1.32 4570 1.89
Primary 4079 8.82 7829 12.07
Secondary 4451 11.82 12,076 14.84
Higher 480 17.55 3181 28.68
Wealth index
Poorest 3119 497 2430 5.02
Poorer 3044 7.86 4071 8.83
Middle 2630 778 5115 113
Richer 2265 9.74 6797 139
Richest 1841 10.99 9243 18.7
Age
15-19 2542 1.11 5099 1.88
20-24 2275 5.94 5112 8.61
25-29 2329 6.67 5459 14.0
30-34 1938 1041 4150 174
35-39 1541 12.83 3395 19.8
40-44 1.262 13.39 2418 24.26
45-49 1012 13.32 2023 2243
Contraceptive use
Not using 9473 488 18,218 8.57
Using 3426 1633 9438 23.04
Frequency of reading news or magazine
Not at all 9895 533 17,136 7.03
Less than once a week 1743 15.16 5162 18.78
At least once a week 1261 18.22 5358 29.15
Frequency of listening to radio
Not at all 6129 3.75 8837 5.75
Less than once a week 2.390 8.64 5375 12.08
At least once a week 4380 13.37 13,444 19.18
Frequency of watching television
Not at all 7473 7.20 10,305 9.04
Less than once a week 1692 6.93 3931 1247
At least once a week 3734 9.81 13,420 17.24
Had any sexually transmitted infection in the last 12 months
No 12,308 779 26,561 13.56
Yes 591 10.78 1095 12.22

cancer compared to those who did not read the news or
a magazine. The likelihood of testing for cervical can-
cer was higher among women who listened to radio at
least once a week (AOR=2.09 CI=1.75, 2.51), who saw

the distance to a health facility as a big problem com-
pared to women who did not listen at all. A lesser likeli-
hood of testing for cervical cancer was observed among
women who watched television less than once a week
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Table 3 Multivariable analysis of cervical cancer screening

Background characteristics Distance to health facility
Model | Model Il
Big problem Not a big problem
Adjusted Odds Ratio (AOR) Confidence Interval (Cl) Adjusted Odds Ratio (AOR) Confidence
Interval (Cl)
Residence
Urban Ref Ref Ref Ref
Rural 1.00 0.85,1.19 094 0.86,1.04
Level of education
No education Ref Ref Ref Ref
Primary 3.18%* 243,415 3.99%** 3.19,5.00
Secondary 5.46%** 414,722 5.06%%* 4.03,6.36
Higher 6.32%%*% 4.29,9.31 6.85%%*% 535,877
Wealth index
Poorest Ref Ref Ref Ref
Poorer 1.03 0.82,1.28 1.1 0.90,1.39
Middle 0.88 0.69, 1.11 1.13 0.91,1.39
Richer 1.1 0.85, 145 1.23 0.99,1.53
Richest 0.99 0.73,1.37 1.20 0.95,1.50
Age
15-19 Ref Ref Ref Ref
20-24 4.08%** 271,613 3.30%** 262,416
25-29 5.95%** 3.98,8.88 5.75%%% 460,7.19
30-34 9.42%** 6.32,14.05 8517 6.80, 10.66
35-39 12.54%** 841,18.70 10.90%** 8.70,13.65
40-44 13.89%** 9.25,20.85 14.62%%* 11.62,18.38
45-49 14.97%** 9.90, 22.63 16.28*** 12.87,20.60
Contraceptive use
Not using Ref Ref Ref Ref
Using PARR. 1.83,243 1.98*** 1.83,2.14
Frequency of reading newspaper or magazine
Not at all Ref Ref Ref Ref
Less than once a week 1.59%* 1.33,1.91 2.17%x* 1.96, 2.41
At least once a week 2.07%** 1.63,248 3.15%** 2.83,3.51
Frequency of listening to radio
Not at all Ref Ref Ref Ref
Less than once a week 1.50%%* 1.21,1.87 1.42%* 1.24,1.63
At least once a week 2.09%** 1.75,2.51 1.85%%* 1.66,2.08
Frequency of watching television
Not at all Ref Ref Ref Ref
Less than once a week 0.56%** 0.46,0.73 0.80** 0.70,0.91
At least once a week 0.66%** 0.54,0.80 0.83** 0.74,0.94
Had any sexually transmitted infection in the last 12 months
No Ref Ref Ref Ref
Yes 1.34% 1.01,1.78 1.01 0.82,1.23

*P<0.05**p<0.01 ***p<0.001, Ref Reference category

(AOR=0.56 C1=0.46, 0.73) and indicated that distance = STI in the last 12months (AOR=1.34 CI=1.01, 1.78)
to a health facility was a big problem compared to those and saw the distance to a health facility as a big problem
who did not watch television at all. Women who had any ~ were more likely to test for cervical cancer compared to
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those who did not have any STT in the last 12 months (see
Table 3).

Model 2 showed that women with higher education
(AOR=6.85 C1=5.35, 8.77) who indicated that dis-
tance to a health facility was not a big problem were more
likely to test for cervical cancer compared to those with
no education. A higher likelihood of testing for cervical
cancer was observed among women aged 45-49years
(AOR=16.28 C1=12.87, 20.60) who indicated that dis-
tance to a health facility was not a big problem compared
to those aged 15-19years. Those using contraceptives
(AOR=1.98 C1=1.83, 2.14) who indicated that distance
to a health facility was not a big problem were more likely
to test for cervical cancer compared to those who did not
use contraceptives. A higher likelihood of testing for cer-
vical cancer was observed among women who read the
news or a magazine at least once a week (AOR=3.15
C1=2.83, 3.51) and who indicated that distance to a
health facility was not a big problem compared to those
who did not read at all. Women who listened to radio at
least once a week (AOR=1.85 C1=1.66, 2.08) and indi-
cated that distance to a health facility was not a big prob-
lem were more likely to test for cervical cancer compared
to those who did not listen at all. The likelihood of test-
ing for cervical cancer was higher among women who
watched television less than once a week (AOR=0.80
C1=0.70, 0.91) and indicated that distance to a health
facility was a not big problem compared to women who
did not listen at all.

Discussion

In this present study, we explored the interplay between
women’s diverse socio-demographic characteristics and
their likelihood of utilizing cervical screening services
when the distance to a health facility was a big problem,
and when the distance was not a big problem. In our
study sample comprising women from five Sub-Saharan
African (SSA) countries, the factors which were signifi-
cantly associated with cervical cancer screening were:
education, age, contraceptive use, frequency of reading
newspapers and magazines, frequency of listening to
the radio, frequency of watching television and having
any Sexually Transmitted Infection (STI). Our findings
demonstrate low uptake of cervical cancer screening in
the five SSA countries, especially in Benin (0.6%). Out of
the 12,899 women that self-identified distance to a health
facility as a big problem, only 7.92% tested for cervical
cancer compared to 13.5% of 27,655 women who indi-
cated that distance to a health facility was not a big prob-
lem. The low prevalence of cervical screening for cancer
in this study corroborates previous studies in other SSA
countries [22, 23] that also revealed low rates of cervical
cancer screening. A plausible explanation for this result
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could be a poor attitude towards the uptake of cancer
screening. For instance, Chubike et al. [24] observed
among nurses at the University of Benin Teaching Hos-
pital that 45% of the population had a negative attitude
towards cervical cancer screening services. This attitude
of health professionals who are expected to have a posi-
tive attitude towards screening may reflect the worst case
of the general population towards cervical cancer screen-
ing. Also, other studies attribute the low prevalence of
cervical cancer screening in most SSA countries to their
competing public health needs with increased burden of
infectious diseases, and maternal and child health prob-
lems, amidst limited health resources thereby restraining
the prioritization of cancer prevention methods such as
human papillomavirus (HPV) vaccinations and national
cervical cancer screening programs and interventions
[25, 26].

In this study, the proportion of cervical cancer screen-
ing uptake in both categories of women (who saw the dis-
tance to a health facility as a big problem and who did
not) is lower than the proportion reported for Benin,
Cote d’Ivoire, Kenya, and Namibia in a previous study
(0.7, 3.2, 21.3, and 45.9%) [3]. The observed variation of
lower prevalence in this study compared to Ba et al. [3]
may be explained by the decomposition of women who
saw the distance to a health facility as a big problem and
those who did not. This data analysis technique ena-
bles us to understand the inequalities in cervical cancer
screening in the context of distance disparities in access
to cervical cancer screening.

In this present study, we observed considerable vari-
ations in the prevalence of cervical cancer screening
across the various socio-demographic characteristics of
women in the five countries, taking into key considera-
tion the distance to the health facility. These variations
are of public health concern and clinical significance due
to the associated health benefits of screening for early
detection, treatment, and control of cervical cancer [1, 3].
Given this finding, it is imperative to deploy more benefi-
cial policies and interventions to promote early screen-
ing, which could have substantial public health impacts
in the countries included in this study, and SSA at large
to mitigate mortality and morbidity associated with cer-
vical cancer in the region.

Differences in age groups were found as a positive sig-
nificant factor associated with the likelihood of testing for
cervical cancer. Women aged 45—49years had the great-
est odds of utilizing cervical cancer screening compared
to those aged 15-19years in both models. This finding
substantiates previous studies conducted in Burkina Faso
[27], Kenya [28], and South Africa [29]. This result could
be a point to the fact that awareness programmes on cer-
vical cancer screening and its benefits are being targeted
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at older women compared to younger women hence the
higher likelihood of testing for cervical cancer among
older women. This public health focus is expected. Since
studies have established higher risks of cervical cancer
among older women [30], healthcare providers are more
inclined to recommend testing for cervical cancer to
older women than younger ones. This strategy may create
public health gaps in cervical cancer screening awareness
which may be a disadvantage to younger women since
they are more likely to be infected with the human pap-
illomavirus (HPV) resulting in subsequent premalignant
lesions due to their higher chances of engaging in risky
sexual behaviour [31]. In this light, it is prudent for all age
groups to be targeted in a comprehensive screening pro-
gramme for cervical cancer.

The educational status of women was found to have
a significant positive association with cervical cancer
screening. We observed that the likelihood of a woman
screening for cervical cancer rises with an increase in
her level of education. This finding is consistent with
the findings of several studies conducted in Congo [32],
Namibia [18], Burkina Faso [29], and South Africa [27].
The possible explanation for this could be that unlike
women with no education those with some level of edu-
cation are more likely to be exposed to information on
cervical cancer screening and its importance, especially,
from books, leaflets, articles, and other reading materi-
als which would improve their knowledge. Good knowl-
edge from these sources is more likely to influence their
awareness level to utilize cancer screening compared to
their uneducated counterparts.

The findings revealed an increasing likelihood of cer-
vical cancer screening among contraceptive users than
non-users in both categories of women who self-iden-
tified distance to a health facility as a big problem and
those who do not. This result corroborates a previous
study by Ba et al. [3] which observed that contraceptive
users are more likely to visit the hospital frequently for
their contraceptive needs than non-users. Hence, con-
traceptive users are more likely to be exposed to educa-
tion on the risks of cervical cancer and the importance
of screening for early detection and treatment when they
visit the health facility for their contraceptive needs.
Another plausible reason could be that research has
established an elevated risk of certain cancers including
cervical cancer among oral contraceptive users [33-36],
hence healthcare providers are more likely to recom-
mend cervical cancer screening to their clients. This may
explain why contraceptive users have higher odds of cer-
vical cancer uptake compared to their counterparts who
do not access contraceptive services.

Consistent with the findings from previous studies
[18, 28, 37, 38], women who were exposed to the media
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(newspaper/magazine, radio, and television) for less than
once or for at least once a week had a higher likelihood of
utilizing cervical cancer screening than those who were
not exposed to the media in a week. A possible reason for
this result could be that currently there might be some
newspaper/magazine, radio, and television programs or
advertisements that promote the need for health screen-
ing including screening for cervical cancer. The current
promotion of screening for cervical cancer may be linked
to the WHO’s global agenda to eliminate cervical cancer
as announced in 2018 [5]. This current result may indi-
cate the influence of mass media on the improvement of
cervical cancer screening behaviour among women in
SSA hence the need to intensify radio and television pro-
grams and advertisements on the risks of cervical cancer
and the health benefits of screening for early detection
and treatment.

Our study further revealed that women who had STIs
were more likely to utilize cervical cancer screening com-
pared to their counterparts who did not have STIs. This
could be due to the point that sometimes screening for
cervical cancer amidst some STIs is a recommended
medical practice [39] given the higher risk of cervi-
cal cancer in the presence of some STIs [40, 41]. Hence
women who had STIs were more likely to be screened
for cervical cancer than those who did not have STIs.
However, this association was found significant among
women who mentioned distance to a health facility as a
big problem but not those who did not self-identify dis-
tance to a health facility as a big problem.

Strengths and limitations of the study

One strength of this study lies in the use of nationally
representative and weighted data that allowed us to
generalize the findings to women across the five coun-
tries. Another strength that makes this study unique
from other studies is the decomposition of the results
by women’s distance to a health facility. This data analy-
sis technique enabled us to understand the inequalities
in cervical cancer screening in the context of distance
disparities and across various characteristics of women.
However, readers should be cautious of the follow-
ing limitations when interpreting the results. First, we
used distance to a health facility as a proxy for cervical
cancer screening accessibility as that level of detail is
not covered in the DHS data. Thus, it is almost impos-
sible to ascertain all the cancer services in hospitals
across the five countries in connection with the loca-
tion of participants. However, we assumed that most
hospitals would have cervical screening services or at
least would have services to guide women to access
such services elsewhere. One major challenge of using
DHS data is that it does not support the establishment
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of causal inferences between the explanatory variables
and uptake of cervical cancer screening due to its reli-
ance on a cross-sectional study design. Also, data on
cervical cancer screening in the DHS were limited to
only five SSA countries which are not strong enough
for extrapolation to the entire SSA region. Additionally,
the socio-demographic and distance variables were col-
lected based on self-reports and may be liable to recall
and social desirability biases. Some data were collected
at different periods and therefore the validity of some
findings may be affected by different time contexts.
Despite these limitations, this study provides evidence-
based estimates on the role played by distance to health
facilities and socio-demographic factors in the context
of cervical cancer screening among women from five
SSA countries.

Conclusions

In this study, we conclude that the prevalence of cervi-
cal cancer screening was low across Benin, Cote d’'Ivoire,
Cameroon, Kenya, and Namibia, largely, due to dis-
tance barriers. The statistically significant socio-demo-
graphic factors associated with cervical cancer utilization
included: age, education, contraceptive use, frequency of
reading news and magazine, frequency of listening to the
radio, frequency of watching television and having any
Sexually Transmitted Infection (STI). We recommend
that to improve cervical cancer utilization and its asso-
ciated benefits in public health and clinical care, there
is a need for SSA countries to channel more commit-
ment and efforts through advocacy and education via the
media (newspaper/magazine, radio, and television). Also,
the findings underscore the need for healthcare providers
to follow closely the recommended medical practice of
screening for cervical cancer amidst some STIs for early
detection and treatment.

Abbreviations

DHS Demographic and health survey
STls Sexually transmitted infections;
HPV Human papillomavirus

AOR Adjusted odds ratio

VIF Variance inflation factor

SAA Sub-Saharan Africa

Acknowledgments
We acknowledge Measure DHS for granting us access to the data.

Authors’ contributions

KSD, IYA, EA, ENKB and CA conceptualized the study. KSD designed and per-
formed the analysis. KSD, EA, IYA, and CA drafted the first manuscript. KSD, IYA,
EA, ENKB and CA revised the manuscript for intellectual content. All authors
read and approved the final manuscript. IYA supervised the entire process.

Funding
The authors received no specific funding for this work.

Page 9 of 10

Availability of data and materials
Data are available in a public via the measure DHS website at https:.//dhspr
ogram.com/data/available-datasets.cfm

Declarations

Ethics approval and consent to participate

Ethics approval was not required for this study since the data is secondary and
is available in the public domain. More details regarding DHS data and ethical
standards are available at: http://goo.gl/ny8T6X.

Consent for publication
Not applicable.

Competing interests
We declare no competing interests.

Received: 17 September 2022 Accepted: 10 January 2023
Published online: 20 January 2023

References

1. Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, et al. Esti-
mates of incidence and mortality of cervical cancer in 2018: a worldwide
analysis. Lancet Glob Health. 2020;8(2):e191-203.

2. World Health Organisation. Cervical cancer. Key Facts. Retrieved from
https://www.who.int/news-room/fact-sheets/detail/cervical-cancer; 2022.

3. BaDM, Ssentongo P, Musa J, Agbese E, Diakite B, Traore CB, et al.
Prevalence and determinants of cervical cancer screening in five sub-
Saharan African countries: a population-based study. Cancer Epidemiol.
2021;72:101930. https://doi.org/10.1016/j.canep.2021.101930.

4. Stewart TS, Moodley J, Walter FM. Population risk factors for late-stage
presentation of cervical cancer in sub-Saharan Africa. Cancer Epidemiol.
2018,53:81-92. https:/doi.org/10.1016/j.canep.2018.01.014.

5. World Health Organisation. Cervical Cancer Elimination Initiative. Retrieved from
https//www.whoint/initiatives/cervical-cancer-elimination-initiative. 2022.

6. Klein C, Kahesa C, Mwaiselage J, West JT, Wood C, Angeletti PC. How the
cervical microbiota contributes to cervical cancer risk in sub-Saharan
Africa. Front Cell Infect Microbiol. 2020;10:23.

7. Jedy-Agba E, Joko WY, Liu B, Buziba NG, Borok M, Korir A, et al. Trends
in cervical cancer incidence in sub-Saharan Africa. Br J Cancer.
2021;123(1):148-54. https://doi.org/10.1038/541416-020-0831-9.

8. Asempah E. HPV vaccine and cervical cancer policy and policymaking
research interest in sub-Saharan Africa: a scoping review. J Cancer Policy.
2020;26:100258. https://doi.org/10.1016/j.jcpo.2020.100258.

9. Bogale AL, Teklehaymanot T, Haidar Ali J, Kassie GM. Knowledge, attitude
and practice of cervical cancer screening among women infected
with HIV in Africa: systematic review and meta-analysis. PLoS One.
2021;16(4):20249960. https://doi.org/10.1371/journal.pone.0249960.

10. Woldetsadik AB, Amhare AF, Bitew ST, Pei L, Lei J, Han J. Socio-demo-
graphic characteristics and associated factors influencing cervical cancer
screening among women attending in St. Paul’s teaching and referral
hospital, Ethiopia. BMC Womens Health. 2020;20(1):1-9.

11. Burt LM, McCormak M, Lecuru F, Kanyike DM, Bvochora-Nsingo M, Ndlovu
N, et al. Cervix Cancer in sub-Saharan Africa: an assessment of cervical
Cancer management. JCO Glob Oncol. 2021;7(7):173-82. https://doi.org/
10.1200/G0.20.00079.

12. Finocchario-Kessler S, Wexler C, Maloba M, Mabachi N, Ndikum-Moffor F,
Bukusi E. Cervical cancer prevention and treatment research in Africa: a
systematic review from a public health perspective. BMC Womens Health.
2016;16:29. https://doi.org/10.1186/512905-016-0306-6.

13. Ambroggi M, Biasini C, Del Giovane C, Fornari F, Cavanna L. Distance as a bar-
rier to Cancer diagnosis and treatment: review of the literature. Oncologist.
2015,;20(12):1378-85. https://doi.org/10.1634/theoncologist.2015-0110.

14. Tarnasky AM, Olivere LA, Ledbetter L, Tracy ET. Examining the effect of
travel distance to pediatric Cancer centers and rurality on survival and
treatment experiences: a systematic review. J Pediatr Hematol Oncol.
2021;43(5):159-71. https://doi.org/10.1097/mph.0000000000002095.


https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
http://goo.gl/ny8T6X
https://www.who.int/news-room/fact-sheets/detail/cervical-cancer
https://doi.org/10.1016/j.canep.2021.101930
https://doi.org/10.1016/j.canep.2018.01.014
https://www.who.int/initiatives/cervical-cancer-elimination-initiative
https://doi.org/10.1038/s41416-020-0831-9
https://doi.org/10.1016/j.jcpo.2020.100258
https://doi.org/10.1371/journal.pone.0249960
https://doi.org/10.1200/GO.20.00079
https://doi.org/10.1200/GO.20.00079
https://doi.org/10.1186/s12905-016-0306-6
https://doi.org/10.1634/theoncologist.2015-0110
https://doi.org/10.1097/mph.0000000000002095

Dickson et al. BMC Health Services Research

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

(2023) 23:61

Towne SD, Smith ML, Ory MG. Geographic variations in access and utiliza-
tion of cancer screening services: examining disparities among American
Indian and Alaska native elders. Int J Health Geogr. 2014;13(1):18. https:.//
doi.org/10.1186/1476-072X-13-18.

Munthali AC, Ngwira BM, Taulo F. Exploring barriers to the delivery of
cervical cancer screening and early treatment services in Malawi: some
views from service providers. Patient Prefer Adherence. 2015,9:501-8.
https://doi.org/10.2147/ppa.569286.

Datchoua Moukam AM, Embolo Owono MS, Kenfack B, Vassilakos P,
Petignat P, Sormani J, et al. Cervical cancer screening: awareness is not
enough. Understanding barriers to screening among women in West
Cameroon—a qualitative study using focus groups. Reprod Health.
2021;18(1):147. https://doi.org/10.1186/512978-021-01186-9.
Kangmennaang J, Thogarapalli N, Mkandawire P, Luginaah I. Investigating the
disparities in cervical cancer screening among Namibian women. Gynecol
Oncol. 2015;138(2):411-6. https;//doi.org/10.1016/j.ygyno.2015.05.036.
United States Agency for International Development or the U.S. Govern-
ment. (2022). The DHS Program- Demographic and Health Surveys.
Retrieved from https://dhsprogram.com/data/available-datasets.cfm
Tawiah A, Konney TO, Dassah ET, Visser LE, Amo-Antwi K, Appiah-Kubi A,
et al. Determinants of cervical cancer screening uptake among women
with access to free screening: a community-based study in peri-urban
Ghana. Int J Gynecol Obstet. 2022;159(2):513-21.

Chatterjee S, Hadi AS, Price B. Regression analysis by examples. 3rd ed.
New York: Wiley VCH; 2000.

Cunningham MS, Skrastins E, Fitzpatrick R, et al. Cervical cancer screening
and HPV vaccine acceptability among rural and urban women in Kiliman-
jaro region, Tanzania. BMJ Open. 2015;5(3):e005828.

Ndejjo R, Mukama T, Musabyimana A, Musoke D. Uptake of cervical
Cancer screening and associated factors among women in rural Uganda:
a Cross sectional study. PLoS One. 2016;11(2):e0149696.

Chubike NE, Irolo EC, Adeolu E. Evaluation of awareness of susceptibility
to human papilloma virus and cervical Cancer screening among nurses
at University of Benin Teaching Hospital, Benin City, Nigeria. J Adv Med
Medical Res. 2019;29(7):1-8.

Gouda HN, Charlson F, Sorsdahl K, Ahmadzada S, Ferrari AJ, Erskine H,

et al. Burden of non-communicable diseases in sub-Saharan Africa,
1990-2017: results from the global burden of disease study 2017. Lancet
Glob Health. 2019;7(10):e1375-87.

Monasta L, Ronfani L, GBD 2017 Causes of Death Collaborators. Global,
regional, and national age-sex-specific mortality for 282 causes of death
in 195 countries and territories, 1980-2017: a systematic analysis for

the global burden of disease study 2017. Lancet (London, England).
2018;392(10159):1736-88.

Phaswana-Mafuya N, Peltzer K. Breast and cervical cancer screening
prevalence and associated factors among women in the South African
general population. Asian Pac J Cancer Prev. 2018;19(6):1465.

Tiruneh FN, Chuang KY, Ntenda PAM, Chuang YC. Individual-level and
community-level determinants of cervical cancer screening among Ken-
yan women: a multilevel analysis of a Nationwide survey. BMC Womens
Health. 2017,17(1):1-14.

Compaore S, Ouedraogo CM, Koanda S, Haynatzki G, Chamberlain RM,
Soliman AS. Barriers to cervical cancer screening in Burkina Faso: needs
for patient and professional education. J Cancer Educ. 2016;31(4):760-6.
Isa IA, Gani OOI, McFubara K. Cervical cancer screening among female
undergraduates and staff in the Niger delta region of Nigeria. Open J
Obstet Gynecol. 2013;3(1):61-6.

Giannella L, Rossi PG, Carpini GD, Di Giuseppe J, Bogani G, Gardella B,

et al. Age-related distribution of uncommon HPV genotypes in cervical
intraepithelial neoplasia grade 3. Gynecol Oncol. 2021;161(3):741-7.
Ali-Risasi C, Mulumba P, Verdonck K, Vanden Broeck D, Praet M. Knowl-
edge, attitude and practice about cancer of the uterine cervix among
women living in Kinshasa, the Democratic Republic of Congo. BMC
Womens Health. 2014;14(1):1-13.

lodice S, Barile M, Rotmensz N, Feroce |, Bonanni B, Radice P, et al. Oral
contraceptive use and breast or ovarian cancer risk in BRCA1/2 carriers: a
meta-analysis. Eur J Cancer. 2010;46(12):2275-84.

Urban M, Banks E, Egger S, Canfell K, O'Connell D, Beral V, et al. Injectable
and oral contraceptive use and cancers of the breast, cervix, ovary, and
endometrium in black south African women: case—control study. PLoS
Med. 2012;9(3):1001182.

35.

36.

37.

38.

39.

40.

Page 10 of 10

Gierisch JM, Coeytaux RR, Urrutia RP, Havrilesky LJ, Moorman PG, Lowery
WJ, et al. Oral contraceptive use and risk of breast, cervical, colorectal, and
endometrial cancers: a systematic ReviewOral contraceptives and breast,
cervical, colorectal, and endometrial cancers. Cancer Epidemiol Biomark
Prev.2013;22(11):1931-43.

Beaber EF, Buist DS, Barlow WE, Malone KE, Reed SD, Li Cl. Recent oral
contraceptive use by formulation and breast cancer risk among women
20 to 49 years of age. Cancer Res. 2014;74(15):4078-89.

Li W, Watts J, Tan N. From screen to screening: entertainment and news
television media effects on cancer screening behaviors. J Health Com-
mun. 2019;24(4):385-94.

Plackett R, Kaushal A, Kassianos AP, Cross A, Lewins D, Sheringham J, et al.
Use of social media to promote cancer screening and early diagnosis:
scoping review. J Med Internet Res. 2020;22(11):e21582.

Workowski KA, Bolan GA. Sexually transmitted diseases treatment guide-
lines, 2015. MMWR Recomm Rep. 2015;64(RR-03):1.

Bosch FX, Burchell AN, Schiffman M, Giuliano AR, de Sanjose S, Bruni

L, et al. Epidemiology and natural history of human papillomavirus
infections and type-specific implications in cervical neoplasia. Vaccine.
2008;26:K1-K16.

41. Garland SM, Steben M, Sings HL, James M, Lu S, Railkar R, et al. Natural
history of genital warts: analysis of the placebo arm of 2 randomized
phase lll trials of a quadrivalent human papillomavirus (types 6, 11, 16,
and 18) vaccine. J Infect Dis. 2009;199(6):805-14.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/1476-072X-13-18
https://doi.org/10.1186/1476-072X-13-18
https://doi.org/10.2147/ppa.S69286
https://doi.org/10.1186/s12978-021-01186-9
https://doi.org/10.1016/j.ygyno.2015.05.036

	Screening for cervical cancer among women in five countries in sub-saharan Africa: analysis of the role played by distance to health facility and socio-demographic factors
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Data source
	Study variables and measurements
	Outcome variable
	Explanatory variables

	Analytical procedure

	Results
	Background characteristics and proportion of women who tested for cervical cancer
	Logistic regression of women who tested for cervical cancer

	Discussion
	Strengths and limitations of the study
	Conclusions
	Acknowledgments
	References


