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ABSTRACT

Objectives Breast cancer is the most prevalent

cancer and the second leading cause of cancer-related
deaths among women after cervical cancer in much

of sub-Saharan Africa. This study aims to examine the
prevalence and sociodemographic—socioeconomic factors
associated with breast cancer screening among women of
reproductive age in sub-Saharan Africa.

Design A weighted population-based cross-sectional
study using Demographic and Health Surveys (DHS) data.
We used all available data on breast cancer screening
from the DHS for four sub-Saharan African countries
(Burkina Faso, Ivory Coast, Kenya and Namibia). Breast
cancer screening was the outcome of interest for this
study. Multivariable Poisson regression was used to
identify independent factors associated with breast cancer
screening.

Setting Four countries participating in the DHS from 2010
to 2014 with data on breast cancer screening.
Participants Women of reproductive age 1549 years
(N=39646).

Results The overall prevalence of breast cancer
screening was only 12.9% during the study period,
ranging from 5.2% in Ivory Coast to 23.1% in Namibia.
Factors associated with breast cancer screening were
secondary/higher education with adjusted prevalence ratio
(adjusted PR)=2.33 (95% Cl: 2.05 to 2.66) compared with
no education; older participants, 35—-49 years (adjusted
PR=1.73, 95%Cl : 1.56 to 1.91) compared with younger
participants 15—-24 years; health insurance coverage
(adjusted PR=1.57, 95% Cl: 1.47 to 1.68) compared with
those with no health insurance and highest socioeconomic
status (adjusted PR=1.33, 95%Cl : 1.19 to 1.49) compared
with lowest socioeconomic status.

Gonclusion Despite high breast cancer mortality rates

in sub-Saharan Africa, the prevalence of breast cancer
screening is substantially low and varies gradually across
countries and in relation to factors such as education, age,
health insurance coverage and household wealth index
level. These results highlight the need for increased efforts
to improve the uptake of breast cancer screening in sub-
Saharan Africa.

Strengths and limitations of this study

» We conducted a large population-based cross-
sectional study of more than 39 000 women of repro-
ductive age in four sub-Saharan African countries.

» This is one of only a few studies to investigate
the prevalence and determinants of breast cancer
screening across multiple countries in sub-Saharan
Africa.

» The results of this study provide useful information
for programmatic efforts to increase breast cancer
screening in sub-Saharan Africa and ultimately to
prevent breast cancer-related deaths.

» The cross-sectional nature of the survey does not al-
low for the determination of temporal relationships.

» This study was limited to only 4 of the 48 countries
in sub-Saharan Africa.

INTRODUCTION

Breast cancer is the most commonly occur-
ring cancer and the leading cause of cancer
deaths among women globally.! In 140 out
of 184 countries in the world, breast cancer
is the most diagnosed form of cancer.” In
2018, breast cancer ranked second after
lung cancer in all cancer cases with 2088849
cases (accounting for 11.6% of all new cases
for all ages) globally. In terms of mortality
rates, breast cancer ranked fourth with
626679 deaths (accounting for 6.6% of all
cancerrelated deaths globally).” Conversely
in 2018, the number of new breast cancer
cases among females of all ages in Africa was
27.7% (168 690/608 616), which is 1.5 times
the cases of prostate cancer in the region
(18.1% (80 971/446 556))." Most countries
in sub-Saharan Africa (SSA) are focused on
combating communicable diseases such as
tuberculosis and HIV/AIDS, and as such, non-
communicable diseases such as cancers are
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low priority leading to a lack of breast cancer screening.”®
Breast cancer screening plays a significant role in the early
detection of breast cancer, increases treatment options
for affected women and improves cancer survival rates.”
Delays in breast cancer detection in SSA contribute to
high mortality and poor quality of life.”® Low and middle-
income countries (LMICs) including SSA have dispro-
portionally low 5-year survival rates of breast cancer of
about 53% compared with over 85% in high-income
countries (HICs) such as USA.’ Higher survival rates of
breast cancer in HICs over the past 25 years have been
associated with improved adjuvant systemic therapy and
advanced early detection via mammography, which is the
only breast cancer screening ever shown in randomised
controlled trials to reduce breast cancer-specific mortality
by 15%-30%.'"""* This is in contrast to LMICs such as
much of SSA with very limited resources where mammog-
raphy screening is not yet available on a population-based
level.”

The major attributable factors to a low survival rate
of breast cancer in SSA include late-stage diagnosis and
lack of access to quality healthcare.” ' In 2018, a study
conducted at Kenyatta Hospital indicated that 7.4% of
women were diagnosed in tumour stage I, 33.7% in stage
IT, 29.7% in stage III and 21% in stage IV."" ** A study
conducted by Gebremariam et al indicated that patients
with breast cancer in Addis Ababa had prolonged patient
and diagnostic intervals.”’ In addition to these contrib-
uting factors, the prevalence of breast cancer is underre-
ported in most SSA countries and is not a true reflection
of the burden of the disease.'® '® To tailor strategies to
increase the uptake of breast cancer screening among
women of reproductive age in SSA, it is important to
understand regional-specific and country-specific varia-
tions in the prevalence of breast cancer screening. Such
knowledge will guide the prioritisation of intervention
strategies to the most atrisk countries in SSA and help
countries better understand potential reasons for the low

prevalence of breast cancer screening. These estimates are
missing because most of the previous studies regarding
breast cancer screening in SSA have focused mainly on
individual countries such as Namibia and Kenya using
Demographic and Health Surveys data (DHS).®** Thus,
we aimed to fill this knowledge gap by conducting a large-
scale study of breast cancer screening in four combined
SSA countries and associated sociodemographic—socio-
economic factors using all available DHS data from 2010
to 2014.

METHODS

Data source and participants

The present study included all SSA countries that partic-
ipated in the DHS from 2010 to 2014 and collected
data about breast cancer screening among women. The
DHS are nationally representative data and funded by
the U.S. Agency for International Development and are
implemented by ICF International and the government
of the host countries. Four countries with available data
on breast cancer screening in SSA were included in the
analysis. These countries were: Burkina Faso, Ivory Coast,
Kenya and Namibia each contributing lyear of survey
data. The survey in each country was conducted using
face-to-face questionnaire interviews and used multistage
cluster sampling, stratified design to collect informa-
tion about demographics and population health status,
health behaviours, neonatal mortality, nutritional status
and family planning in each country.”** The year of the
administration of the relevant DHS for each country can
be seen in table 1.

Ethical considerations

A written request was sent to the DHS program and
permission was granted to download and use the data from
http://www.dhsprogram.com. Each country’s procedures
and questionnaires for standard DHS were reviewed and

Table 1 Weighted sample size, prevalence of breast cancer screening and multivariable-adjusted prevalence ratio (aPR) by

country and survey year (N=39646)

Breast cancer

All participants screening Multivariable-adjusted analysis
Countries Survey year N* (%) Nz (%) aPR (95% Cl) P value
Overall 39646 5128 (12.9)
Burkina Faso 2010 9534 (24.1) 713 (7.5) 1.58 (1.32 to 1.89) <0.001
Ivory Coast 2011-12 6402 (16.2) 331 (5.2) ref.
Kenya 2014 14579 (36.8) 1979 (13.6) 1.92 (1.67 to 2.21) <0.001
Namibia 2013 9131 (23.0) 2105 (23.1) 3.33 (2.90 to 3.83) <0.001

Model fully adjusted for country, health insurance coverage pregnancy status, breastfeeding status, age, education status, marital status,
wealth index status, place of residence, employment status, number of living children, household having a radio or television and visited

healthcare facility in the last 12 months.

*Weighted sample size of the combined dataset that is represented by that survey for each country.
TThe per cent of the combined dataset that is represented by that survey.

}Breast cancer screening rate.
ref., reference.
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approved by the ICF Institutional Review Board (IRB) and
the IRBs of the host countries. Written or oral informed
consent was obtained from each participant before the
survey. Survey respondents were not coerced into partici-
pation® and all data are the Health Insurance Portability
and Accountability Act protected and completely deiden-
tified with no names or household addresses in the data
files. The ethical matters were handled by the ICF IRB and
the IRBs of the four host countries (Burkina Faso, Ivory
Coast, Kenya and Namibia) who conducted the primary
surveys and not by the authors of this article. Therefore,
no further IRB approval was needed by the institutions
of the authors of this manuscript. Details on the ethical
matters are described elsewhere.?

Patient and public involvement

Patients and the public were not involved in the design
or planning of this secondary data analysis. The data were
extracted directly from the DHS program database and
do not contain any personally identifiable information.

Assessment of breast cancer screening (outcome)
Respondent women were asked during the survey whether
they had ever been screened for breast cancer prior to the
survey and was measured using questions: ‘Have you ever
had a breast cancer screening?’, ‘Has a doctor or other
health professional examined your breast to detect or
check for breast cancer?’. Screening options include: clin-
ical breast examination, ultrasound or mammography.
Detailed information on the breast cancer screening
questionnaires are described elsewhere.”” The binary
response of breast cancer screening (yes/no) was used as
our dependent variable as done by previous researchers
using DHS data.®* Women with a missing value for breast
cancer examination or who did not know about their
screening status were excluded from this study.

Assessment of potential sociodemographic factors

We examined the following factors to see whether they
were associated with breast cancer screening: health
insurance coverage, age, wealth index status, education
status, marital status, place of residence, employment
status, number of living children, household owning a
radio, household owning a television and visited health-
care facility in the last 12 months.”® Previous studies
reported that these sociodemographic—socioeconomic
factors may affect women’s breast cancer screening
behaviours.’ * We recategorised wealth index from five
quintiles into three categories by combining poorest and
poorer into one category (called ‘lowest’); middle wealth
levelinto the second category (called ‘middle) and richer
and richest into the third category (called ‘highest), as
previous researchers have done.* The age of survey
respondents at the time of the DHS interview was origi-
nally measured as a continuous variable and we recatego-
rised age into three groups for this study (15-24, 25-34
and 35-49 years old).

Breast Cancer Screening

L

Figure 1 Weighted prevalence of breast cancer screening in
sub-Saharan Africa (%) in women of reproductive age 15-49
years shaded by sub-Saharan countries in Africa. Countries
shaded white were not included in the analysis.

Statistical analysis

We extracted breast cancer screening questionnaires
from individual women’s data for each country. The
data from the four countries were then combined into
a single analytical dataset. Following the DHS program
recommendation for the analysis of DHS data, we used
an appropriate weight for each analysis, based on the
variable selected.”® Univariate analyses were conducted
using frequency distributions for categorical variables
to describe the characteristics of the study population.
We calculated the prevalence of breast cancer screening
among women as the number of women who had breast
cancer screening divided by the total number of women
interviewed in that category and multiplied by 100. The
multivariable analysis included generalised estimating
equations with an independent correlation structure to
identify factors associated with breast cancer. To specify
the use of the robust variance estimator for Poisson
regression, the REPEATED statement (in SAS) was used
by accounting for each country-specific primary sampling
unit (PSU).* Descriptive results are presented as the prev-
alence of breast cancer screening and the multivariable
Poisson regression results are presented as adjusted prev-
alence ratios (adjusted PRs) with 95% Cls. We controlled
for the country in the adjusted PR analyses.

Analyses were conducted using SAS V.9.4 (SAS Insti-
tute) and V.R-3.4.3 to generate figure 1. Statistical tests
were reported as significant at p values less than 0.05.
Ivory Coast was selected as the reference country because
it was the country with the lowest rate of breast cancer
screening.

RESULTS

Sociodemographic characteristics of the respondents

Among 39646 participants in the current analysis, the
mean (SD) age was 29.1 (9.3) years. About 90% of the
study participants did not have health insurance coverage
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(88.3%). The majority of the respondents were from a
wealthy household (51.5%) and approximately 43.0%
of women had secondary/higher education. More than
one-third of the respondents were young between the
ages of 15 and 24 years (37.5%). In addition, more than
half of the survey respondents were married/living with
a partner (58.0%), resided in rural areas (52.4%), were
currently employed (61.3%) or visited a healthcare facility
in the last 12 months (59.7%). Women with one or more
living children less than 5 years old at the time of the DHS
interview constituted 59.7% of the survey respondents.
More than half of the women had a radio in the house-
hold (68.2%) but most did not have a television (58.8%).

The prevalence of breast cancer screening in SSA

The overall prevalence of breast cancer screening was
only 12.9% with 95%CI: (12.6% to 13.3%) during
the study period, ranging from 5.2% in Ivory Coast to
23.1% in Namibia (table 1 and figure 1). The rate of
breast cancer screening was higher among women who
had health insurance coverage (33.1%), secondary/
higher education (19.5%) or were in wealthy households
(16.8%). In addition, breast cancer screening was more
common among women who had access to a television or
radio in the household (18.4% and 14.2%, respectively)
compared with those without such items. Women living in
urban areas had a higher rate of breast cancer screening
(17.6%) compared with those living in rural areas (8.7%)
(table 1).

Independent factors associated with breast cancer screening
The country of residence was the factor most strongly asso-
ciated with breast cancer screening in this study (table 1).
Countries with the highest prevalence of breast cancer
screening were Namibia followed by Kenya, Burkina
Faso and Ivory Coast. Women’s education level was an
important factor associated with breast cancer screening
(table 2). Women with secondary/higher education were
2.33 times more likely to undergo breast cancer screening
(adjusted PR=2.33, 95 CI: 2.05 to 2.66) compared with no
education. Furthermore, a dose-response relationship was
evident between age and breast cancer screening, where
increasing age was positively associated with a higher
breast cancer screening rate (p trend<0.0001). Older
participants aged 35-49 years were 73% more likely to
be screened for breast cancer (adjusted PR=1.73, 95% CI:
1.56 to 1.91) compared with younger participants aged
15-24 years. Having health insurance coverage was posi-
tively associated with breast cancer screening (adjusted
PR=1.57, 95%CI: 1.47 to 1.68) compared with those
with no health insurance. Women in the highest socio-
economic status were 33% more likely to undergo breast
cancer screening (adjusted PR=1.33, 95%CI: 1.19 to
1.49) compared with those in the lowest socioeconomic
status. Possession of television was positively associated
with breast cancer screening (adjusted PR=1.17, 95% CI:
1.08 to 1.27) compared with those with no television.

DISCUSSION

This population-based cross-sectional study of more than
39000 women of reproductive age in SSA assessed the
prevalence of breast cancer screening and its associated
sociodemographic determinants. Our study indicated
heterogeneity and disparities in the prevalence of breast
cancer screening across SSA countries. The overall prev-
alence of breast cancer screening in SSA was only 12.9%
during the study period. The low prevalence of breast
cancer screening in our study was not surprising and is
consistent with a previous study that also found that 86%
of women in western Kenya had not undergone breast
cancer screening previously.™*

While mammogram is a well-established advanced
screening method for the early detection of breast cancer
with higher survival rates in HICs, implementing this
screening services can be cost-prohibitive and may not
be feasible in much of SSA countries.®® In most HICs,
mammograms are typically recommended for women
over the age of 40 and is included as part of preventive
care thus, making it available to most women.'” ** In
contrast, most countries in SSA lack national screening
programmes and have insufficient funds to screen all
eligible women.'?*® Despite scarce financial resources, the
Cancer Association of South Africa guidelines advocate
for a mammogram every year for all women aged 40 years
and older for the purpose of asymptomatic breast cancer
screening and recommends discussion of any breast
health problems with primary healthcare providers.'**

In the absence of mammographic screening in most
LMICs including SSA due to a lack of financial, human
and poor physical resources, screening clinical breast
examination every year for women younger than age 40
years may be an effective method to detect more early
signs of breast cancer in these areas.” ¥ Previous
studies have shown that one-fifth of breast cancer cases
in LMICs occur in women aged ?>0—40yearsg741 # and a
South African study showed that more than 1370 women
diagnosed with breast cancer in 2011 in the country were
between 20 and 44 years.”® In addition, a previous study
has also indicated that only 2.2% of women aged 40-69
years in developing countries (including SSA countries)
had received breast cancer screening in the past 5 years.*
These findings support a modified screening strategy in
LMICs . Moreover, a previous study conducted in North-
east Africa (Sudan) suggested that clinical breast exam-
ination using local community volunteers could also
increase early detection of breast cancer in asymptomatic
women.**

Findings from this study indicated that there are
substantial variations in the prevalence of breast cancer
screening across these four countries. These findings
underscore the potentially clinical and public health
implications because screening for early detection plays
a significant role in the control and prevention of breast
cancer, which could improved survivorship.'” The 2018
Kenyan National screening guideline recommended
that screening clinical breast examination should be
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Breast cancer Multivariable-adjusted
All participants screening analysis
Characteristic N (%) N (%) aPR (95% Cl) P value

15-24 14856 (37.5) 1123 (7.6) ref.

35-49 11448 (28.9) 1973 (17.2) 1.73 (1.56 to 1.91) <0.001

No 34990 (88.3) 3588 (10.3) ref.

Wealth index status

Middle 7151 (18.0) 776 (10.9) 1.18 (1.07 to 1.31) 0.001

Place of residence

Rural 20777 (52.4) 1816 (8.7) 0.78 (0.72 to 0.85) <0.001

No education 10080 (25.4) 497 (4.9) ref.

Secondary/higher 17021 (42.9) 3326 (19.5) 2.33 (2.05 to 2.66) <0.001

Never married 13464 (34.0) 1489 (11.1) ref.

Widowed/divorced/separated 3174 (8.0) 542 (17.1) 1.15(1.03 to 1.28) 0.01

No 15304 (38.7) 1529 (10.0) ref.

Pregnancy status

Yes 3005 (7.6) 362 (12.1) 1.16 (1.05 to 1.29) 0.005

No 30737 (77.5) 4110 (13.4) ref.

Number of living children

1-4 22360 (56.4) 3637 (16.3) 1.55 (1.40 to 1.73) <0.001

Household has radio

Yes 27038 (68.2) 3847 (14.2) 1.04 (0.97 to 1.11) 0.25

No 23280 (58.8) 2112 (9.1) ref.

Visited healthcare facility last 12 months

Continued

(3]
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Table 2 Continued

Breast cancer

Multivariable-adjusted

All participants screening analysis
Characteristic N (%) N (%) aPR (95% Cl) P value
Yes 23642 (59.7) 3528 (14.9) 1.37 (1.28 to 1.45) <0.001

Model fully adjusted for country, health insurance coverage pregnancy status, breastfeeding status, age, education status, marital
status, wealth index status, place of residence, employment status, number of living children, household having a radio or television and

visited healthcare facility in the last 12 months.
ref., reference.

considered as part of a physical examination because it
provides an opportunity to discuss and educate women
about their breast health."” Our data underscore the
need to deploy more efforts in the field to encourage and
promote early screening, which could have significant
public health impacts in these resource-poor countries.
The multivariable analysis of four combined countries
showed that factors that were independently associated
with breast cancer screening were country of residence,
health insurance coverage, age, wealth index status,
education level, marital status, owning a television,
place of residence, employment status, pregnancy status,
breastfeeding status, visited healthcare facility in the last
12 months and the number of living children. The posi-
tive association between increased age and breast cancer
screening could be explained by older women knowing
the benefits of screening for preventing breast cancer.
In addition, older women are more vulnerable to breast
cancer than younger women with a known higher like-
lihood of having the disease.” This finding is consis-
tent with previous studies that also found older women
were more likely to be screened for breast cancer than
younger women.’ ** As one would expect, having health
insurance coverage was positively associated with breast
cancer screening, a finding that is consistent with other
studies.” ** This could be because health insurance
coverage provides an opportunity for women to undergo
preventive care services at no additional cost. Increased
education was positively associated with higher breast
cancer screening in this study even in places where
the majority of women are undereducated. Educated
women may be more informed about their health and
adverse outcomes of breast cancer compared with uned-
ucated women.* *” This highlights the need for more
educational-based programmes about breast cancer to
promote screening. Our finding is in accordance with
previous studies that also indicated that higher educated
women were more likely to be screened for breast cancer
than those with lowerlevel education.”* We found that
family wealth status was positively associated with breast
cancer screening during our study period. Wealthy
women have stronger financial means to purchase health
insurance coverage, which could lead to an increase in
preventive care services. Moreover, because of poverty,
women in the lowest economic status may not priori-
tise preventive care behaviours including breast cancer

screening over the daily necessities of feeding the fami-
lies.* * The negative association between breast cancer
screening and living in rural areas was not surprising
and could be due to disparities in access to healthcare
services and lack of hospitals and other healthcare facil-
ities.”” ¥ ° Interestingly, our study found that ownership
of television was positively associated with breast cancer
screening, indicating a higher possibility of exposure to
mass media. A previous study indicated that most women
in Kenya preferred to be alerted about screening activi-
ties through messages broadcast by local radio stations.”
Furthermore, this finding aligned with another previous
study that also found that exposure to mass media was
significantly associated with breast cancer screening
in SSA.® Mass media is the most effective way to spread
health messages in low resource settings, such as SSA.”!
Furthermore, we found that women who visited health-
care facilities within the last 12 months were likely to
undergo breast cancer screening.

Study strengths and limitations

Our study has several strengths. To the best of our knowl-
edge, this is one of a few studies to investigate the preva-
lence and determinants of breast cancer screening across
multiple SSA countries, which makes evaluation powered
and diverse enough to provide a strong conclusion on the
disease burden in SSA. The findings from this study will
assist in improving the uptake of breast cancer screening
counselling practices and interventions in these coun-
tries and the entire SSA regions. Notwithstanding, our
study has a few limitations that should be noted. First, the
cross-sectional nature of the survey does not allow for the
determination of temporal relationships and outcome
measures. Second, this study was limited to only 4 of the
48 countries in SSA. Third, DHS data for breast cancer
screening questions for most countries were limited to
women of reproductive age (15-49 years old) and about
half of our participants were under the age of 30 years,
an age group not recommended for mammography
screening. However, since the survey question on breast
cancer recorded only a binary response (yes/no) and was
not modified for age groups, we were unable to determine
which screening method was used by all women. Thus, we
did not exclude women younger than 30 to get a sense
of how much screening occurs in this age group in SSA.
In addition, information on why women were screened
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such as due to symptoms, part of prenatal care or routine
interaction with healthcare providers were not included
in the data. Fourth, because the question of breast cancer
screening for some countries was broader, we do not
know which screening methods respondent women have
received prior to the survey. Despite these limitations, this
study provides useful information regarding breast cancer
screening rates and associated factors among women of
reproductive age for the first time in four SSA countries.

CONCLUSIONS AND RECOMMENDATIONS

The rate of breast cancer screening in SSA is very low,
which indicates the need for targeted intervention to
reduce the burden of breast cancer and improve survivor-
ship. The findings from our study showed great hetero-
geneity in breast cancer screening across SSA countries
and related to women’s demographic and personal
characteristics. Having health insurance coverage, being
older, higher socioeconomic status, higher education
and possession of television were some of the leading
factors independently and positively associated with
breast cancer screening. The findings highlight an urgent
need for intervention targeting to encourage screening
behaviours for detecting breast cancer in this region.
The positive association between health insurance and
breast cancer indicated that universal health insurance
policy may be effective in increasing the uptake of breast
cancer screening in SSA. Intensive health education and
awareness campaigns through partnering with local radio
stations should be conducted to educate women about
the benefits of breast cancer screening.
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