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1 | INTRODUCTION

Breast cancer incidence rates in Africa are increasing. The average annual
percentage change (AAPC) in the breast cancer incidence rate was esti-
mated at 4.5% between 1991 and 2006 in Kampala, Uganda,1 and at
4.9% between 1991 and 2010 in Harare, Zimbabwe.? In a recent study
describing cancer trends in people aged 60 and above in sub-Saharan
Africa, breast cancer incidence was estimated to be increasing at an
annual rate of 5% in Harare and Kampala, while slower rates of increase
were observed in women under the age of 603 Conversely, an earlier
study in Western Africa (Bamako [Mali] and The Gambia) had described
a more rapid breast cancer incidence rate among women aged 55 and
below.* In contrast, the U.S. Surveillance, Epidemiology and End Results
Program (SEER) in the period 1992 to 2011 observed stabilising rates
among White non-Hispanic women with an estimated AAPC at —0.4%,
while incidence rates among black and Asian/Pacific women were still
moderately increasing, at 0.2% and 0.6%, respectively.’

The rapid rate of increase in breast cancer incidence in sub-Saharan
Africa in recent years has been attributed to a “westernisation” of life-
styles, that encompasses the effects of changing reproductive patterns—
delayed age at first birth, fewer children and reduced breastfeeding
duration—as well as changes in diet, alcohol intake and body weight,
among other factors.® Other determinants unique to women of African
origin have been suggested, such as the use of skin lighteners and
increased exposures to hormone modulators in skincare and hair prod-
ucts, as often used by women of African descent.””?

Although this changing risk is common across populations, the inci-
dence of breast cancer in sub-Saharan Africa varies across countries and
regions. GLOBOCAN 2018° estimated the age standardised breast
cancer incidence at 29.9 per 10° person-years in Eastern Africa, 27.9 in
Middle Africa, 46.2 in Southern Africa and 37.3 in Western Africa. The
International Agency for Research on Cancer (IARC) publications “Cancer
Incidence in Five Continents” (CI5) have reported on the incidence of
cancer at a population level worldwide since the 1960s. Out of these
46 SSA countries, 11 have appeared in these publications, although only
2 (Kampala-Uganda and Harare-Zimbabwe) have appeared in four succes-

sive volumes.® Thus, little is published on long-term cancer trends from

varied between and within regions, with the highest risks observed in Nairobi-Kenya, Mauri-
tius and the Seychelles. There were similar or more rapidly increasing incidence rates in
women aged 50+ compared to women <50 years in all registries except The Gambia. Birth
cohort analyses revealed increases in the incidence rates in successive generations of women
aged 45 and over in Harare-Zimbabwe and Kampala-Uganda. In conclusion, the incidence of
BC is increasing rapidly in many parts of Africa; however, the magnitude of these changes dif-
fers. These results highlight the need for urgent actions across the cancer continuum from
in-depth risk factor studies to provision of adequate therapy as well as the necessity of

supporting the maintenance of good quality population-based cancer registration in Africa.

Africa, breast cancer, incidence, population-based cancer registry, trends

What's new?

Breast cancer is the leading cause of cancer in sub-Saharan
Africa (SSA), and may be on the rise. In this study, the
authors examined registries from ten SSA countries, and
found that this is indeed the case, especially in older women.
Changing risk-factor profiles may account for these trends.
These results indicate an urgent need for strengthening the
healthcare systems of SSA, including improved public health
programs such as screening programs for breast cancer, in-
depth risk-factor analysis, etc., as well as planning for ade-

quate therapy for an increasing number of patients.

other SSA countries. Clearly more studies are needed to understand breast
cancer incidence trends in the countries of the continent, separating out
the contributing effects of ageing of the population, the aetiological effects
on successive generations, and changes that simultaneously affect all stud-
ied age groups in a particular time period, that may represent changes in
diagnostic capacity or completeness of cancer registration.

In this article, we describe the temporal trends observed in breast
cancer incidence rates, using data generated by member registries of
the African Cancer Registry Network (AFCRN). We explore in greater
depth incidence changes among women before and after age 50 and
examine period and, where possible, cohort effects in 11 population-
based cancer registries from 10 countries representing each of the

four sub-Saharan African regions.

2 | METHODS

21 | Datasources

Completely anonymised data were obtained on incident cases of
breast cancer (International Classification of Diseases, ICD-10 C50)
from the database of the AFCRN (http://afcrn.org). This is a network
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of sub-Saharan African population-based registries that facilitates
homogenisation of registration activities, collaboration, advocacy and
research. For a population-based cancer registry to obtain member-
ship into the AFCRN, they must have attained at least 50% coverage
of their target population on admission and at least 70% coverage by
its third year.!! There are currently 32 population-based member reg-
istries within the network, although for this incidence trend analyses,
we included only those with at least 10 years of continuous data on
breast cancer incidence. We grouped them according to the United
Nations geoscheme for Africa.'?

From the Eastern African region, we included data from Blantyre,
Malawi (1994-2011), Bulawayo, Zimbabwe (1963-1972 and 2011-2015),
Harare, Zimbabwe (1990-2014), Kampala (Kyadondo County), Uganda
(1990-2014), Mauritius (2001-2014), Nairobi, Kenya (2003-2014) and
Seychelles (2004-2015). From the Middle African region, we included
data from Brazzaville, Congo (1996-2017). From the Southern African
region, we included data from Eastern Cape, South Africa (1998-2014).
Finally, from the Western African region, we included data from The
Gambia (1986-2012) and from Ibadan, Nigeria (1991-2010). The
population-based registries of The Gambia, Mauritius and Seychelles cover
the national territory, while all the others cover urban areas, except for the
Eastern Cape registry of South Africa, which covers a rural population.

These registries use active methods for case detection, and the
data are entered electronically into the CanReg5 software, developed
by the International Agency for Research on Cancer. This software
helps identify duplicate cases and applies internal quality checks. The
International Classification of Diseases for Oncology (ICD-O) topogra-
phy and morphology coding'® are used by all the registries. We
included data on invasive primary tumours of the breast occurring in
black African females aged 15 and above.

Country-specific population censuses were obtained from
their respective National Statistics Office reports. To obtain the

population-at-risk for each year, intercensal interpolations were made

jonal Journal of Cancer

by sex, and within 5-year age groups assuming a constant logarithmic
increase. Postcensal projections were made assuming a linear rate of

increase at the rates observed between the preceding censuses.

2.2 | Statistical analyses

For each registry, the proportion of cases registered based only on a
death certificate—death certificate only (DCO)—and of morphologi-
cally verified (MV) cases were estimated. These proportions are used
as indicators of the data quality for each registry.'*

We estimated age-specific (5-year age groups) and crude inci-
dence rates per 100 000 women by registry for the entire period and
by 5-year periods. Age standardisation was performed by the direct
method, using the World Standard population.?®> We also estimated
the cumulative risk for each 5-year period. The cumulative risk
expresses the overall risk of developing breast cancer before age
75, in the absence of competing risks of death.'®

Temporal trends in the age-standardised incidence rate were

® with a maximum of three

examined using joinpoint regression,®
joinpoints and with the changes in the trend expressed as annual per-
cent change (APC). Joinpoint regression involves fitting a straight line
to the log-transformed age-standardised incidence rates. It fits the
simplest model first with the smallest number of join points, and tests
for the necessity of adding more joinpoints to the model using a
Monte Carlo Permutation Method,*” with a significance level set at
0.05. From these, we obtained the average annual percentage change
(AAPC), which is a weighted average of the changing trends in each
segment of the model. This weighting is based on the number of years
represented by each segment. We estimated the AAPC by registry for
all women, and among older (50-74) and younger women (15-49).

For two of the registries, Kampala-Uganda and Harare-Zimbabwe,

which have contributed to four successive volumes of CI5, we did an

TABLE 1  Description of included registries for time trend analyses
National Registry Catchment Percentage of Basis of diagnosis
population, catchment population, country covered,
UN Region Country 2010 area 2010 2010 Time Period MV (%) Clinical (%) DCO (%)
Eastern Africa Kenya 42 030 676 Nairobi 3237 000 7.7 2003-2014 82.9 14.1 3
Malawi 14 539 612 Blantyre 701 000 4.8 1994-2011  60.7 38.8 0.5
Mauritius 1250400 Mauritius 1250400 100 2001-2015 98.1 1.7 0.2
Seychelles 89 770 Seychelles 89770 100 2004-2015 97.3 2.3 0.4
Uganda 32428 167 Kampala 1 594 000 4.9 1990-2014  58.2 39.9 1.9
Zimbabwe 12 697 723 Bulawayo 658 000 5.2 1963-1972  90.3 9.7 0
Bulawayo 2011-2015 79 211 0
Harare 1475 000 11.6 1990-2014 80.1 11.6 8.3
Middle Africa Republic of 4273 731 Brazzaville 1574 000 36.8 1996-2017 69.7 33.8 0
Congo
Western Africa  Gambia 1793196 The Gambia 1793196 100 1986-2012 614 38.4 0
Nigeria 158 503 197 Ibadan 2814 000 1.8 1991-2010 75 212 0.4
Southern Africa South African 51 216 964 Eastern Cape - 1072 800 2.1 1998-2016 86.8 13.2 0

Republic Transkei region
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TABLE 2  Breast cancer crude incidence rates, age-standardised rates and cumulative risk by registry area and calendar period

Registry catchment area
Eastern Africa

Kenya, Nairobi

Malawi, Blantyre

Mauritius

Seychelles

Uganda, Kampala

Zimbabwe, Bulawayo

Zimbabwe, Harare

Middle Africa

Congo, Brazzaville

Western Africa
The Gambia

Nigeria, Ibadan

Southern Africa

South Africa, Eastern Cape

Less than 5-year period.
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Time period

2003-2004°
2005-2009
2010-2014
1995-1999
2000-2004
2005-2009
2010-2011°
2001-2004°
2005-2009
2010-2014
2005-2009
2010-2014
1990-1994
1995-1999
2000-2004
2005-2009
2010-2014
1963-1972
2011-2015
1990-1994
1995-1999
2000-2004
2005-2009
2010-2014

1996-1999°
2000-2004
2005-2009
2010-2014
2015-2017¢

1986-1989*
1990-1994
1995-1999
2000-2004
2005-2009
2010-2012°
1991-19942
1995-1999
2000-2004
2005-2009

1998-1999°
2000-2004
2005-2009
2010-2014
2015-2016°

Number of cases

339
1277
2007

78

132

186

140
1069
1606
1069

89

128

198

301

384

521

739

31

399

215

274

354

561

781

223
313
556
515
343

28

66
100
112
157
127
188
321
675
847

77
165
274
296
147

Crude rate (per 100 000)

142
182
227
41
6.1
75
13
44
516
69.8
37.2
56.4
6.9
8.7
8.8
9.9
115
42
232
8.0
9.0
10.3
155
20.8

10.3
10.4
16.0
12.7
12,5

1.4
27
3.5
34
4.0
4.8
4.9
6.1
115
12.9

6.7
5.7
9.5
101
12.3

ASR per 100 000

44
543
632
9.3
132
153
28.9
40.2
435
53
33.6
485
183
23.9
27.2
29.3
30.7
126
39.4
20.9
25.9
27.2
36.9
446

12.8
15

28.1
22.6
23.9

3.0
6.0
7.3
6.4
7.9
79
7.7
9.9
17.5
19.7

9.2
7.5
115
11.8
13.8

Cumulative risk (0-74) %

51
6.3
7.3
1.0
14
1.5
3.3
4.3
4.7
5.7
3.5
57
21
25
3.0
3.2
34
14
4.5
21
2.8
3.0
4.0
51

11
1.6
3.1
24
2.6

0.3
0.5
0.5
0.5
0.5
0.7
0.8
11
1.9
21

0.8
1.2
13
14
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exploratory analysis of the age-specific breast cancer incidence rates by
birth cohort and by period of diagnosis for the age range 25 to 74. We
used 5-year time periods between 1990 and 2014, subtracting the central
age for each 5-year age group from the mid-year of the period of diagnosis
to obtain 10-year overlapping and synthetic birth cohorts. For Kampala,
incidence rates for 1990 and 2014 were incomplete, as were those for
Harare in 2007 to 2009 (due to problems with the medical services during
the economic crisis in those years).2 We used a modification of the method
proposed by Schifflers et al,*® fitting a fourth degree polynomial rather
than cubic splines to interpolate values for the missing years, based on the
observations in adjacent periods. This graphical analysis is critical to
understanding and interpreting what is observed in the summary age-
standardised rates, as sometimes summary rates cannot adequately repre-
sent time trends in the presence of influential cohort effects.??

3 | RESULTS

3.1 | Registry and patient characteristics

Table 1 presents an overview of the 11 registries included, grouped
by geographical region. Registry coverage ranged from 1.8% of the
national population in Ibadan, Nigeria to 100% (national coverage) in
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Seychelles, Mauritius and The Gambia. The Eastern Cape registry was
the only subnational PBCR covering a rural population, the rest cov-
ered urban areas. The percentage of microscopically verified (MV%)
cases ranged from 58.2% in Kampala, Uganda to 98.1% in Mauritius.
The percentage of cases diagnosed based on a death certificate (DCO
%) was less than 10% for all registries.

3.2 | Time trends in age-standardised incidence
rates, cumulative risks and Joinpoint analyses

Table 2 shows numbers of cases, and incidence rates (crude, age
standardised and cumulative) by 5-year time period. During the 2005
to 2009 time period (for which data are available for all registries
except Bulawayo), the age-standardised incidence rate (ASIR)
ranged between 7.9 per 100 000 women in The Gambia to 54.3 per
100 000 women in Nairobi-Kenya (Table 2). Like the ASIR, the
breast cancer cumulative risk varied between and within regions,
with the highest values in the most recent time period observed in
Nairobi-Kenya at 7.3% (approximately 1 in 14 women will develop
breast cancer by age 74 with no other competing causes of death),
followed by Mauritius and Seychelles at 5.7%. Lower cumulative

risks were observed in Middle, Southern and Western Africa. The

Gambia Harare-Zimbabwe

Y
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FIGURE 1 Breast cancer age-standardised incidence rates plotted as three-year moving averages and the average annual percentage change by

registry area [Color figure can be viewed at wileyonlinelibrary.com]
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FIGURE 2

Breast cancer age-standardised incidence rates plotted as three-year moving averages, in women <50 and women 50+ by year of

diagnosis and by registry area [Color figure can be viewed at wileyonlinelibrary.com]

lowest cumulative risk was observed in The Gambia, which did not
exceed 1% in any time period. For Bulawayo-Zimbabwe, we
included historic data from the 1963 to 1972 period as well as the
most recently available data from the 2011 to 2015, observing a
more than threefold increase in the age-standardised incidence
rates, from 12.6 to 39.4 per 100 000 women, with a corresponding
tripling in the cumulative risk (Table 2).

Figure 1 shows the age-standardised incidence trends for all regis-
tries by calendar year, presented as 3-year moving averages, as well as
the AAPC for all years of available data. Temporal trends in incidence
rates continued to increase during the study period in all registries,
except in Nairobi where rates stabilised during 2010 to 2014 after rap-
idly increasing from 2003 to 2010 (APC = 8.5 95% ClI: 3.0-14.2).

Figure 2 shows the time trends in age-standardised incidence
rates for women aged <50 and 250 years, presented as 3-year moving
averages. Incidence rates are higher in women aged =50 for all reg-
istries, although in The Gambia there was a progressive conver-
gence of rates in these two age-groups. Table S1 presents the
Joinpoint regression analyses for all the years of available data for
women <50 and 250 years. In The Gambia, the AAPC showed a sig-
nificant increase in incidence rates among women <50 compared to
women aged 50+. In Malawi-Blantyre and Eastern Cape-South

Africa, the AAPC is higher for women less than 50 compared to
women aged 50 and above, although with overlapping confidence
intervals. In Mauritius, the AAPC shows similar rates of increase in
both groups. For the other registries, the AAPC indicates a more
rapid rate of increase in breast cancer incidence rates among

women diagnosed at age 50 and above.

3.3 | Time trends in age-specific incidence rates
Figure 3 shows the age-specific rates by registry in successive time
periods. We observe rapid increases in incidence with advancing age
in premenopausal women, followed by a decline in the gradient of the
curves after age 45. In Brazzaville and Seychelles, this decline in the
gradient of the curves is seen after age 55. There are fluctuations in
age-specific rates in the earlier time periods in The Gambia. Overall,
these trends point towards a gradual increase in age-specific inci-
dence rates in successive time periods for most registry areas, with
the relative difference in age-specific rates over time being greater for
women aged 45 and above.

Trends by birth cohort in Harare-Zimbabwe and Kampala-Uganda
are shown in Figure 4. We observe an increase in the breast cancer
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age-specific incidence rates in successive generations (period of birth),
for women aged 40 to 45 (with mid-age 42.5) and older at time of
diagnosis. In Uganda, we observe this progressive increase in inci-
dence rates for successive generations of women aged 45 to 50 (mid-
age 47.5) and older. Fluctuations in incidence rates are observed

among younger women in both countries.

4 | DISCUSSION

This article presents breast cancer incidence trends in the populations
covered by 11 population-based registries of sub Saharan Africa.
Although these registries vary in their coverage and completeness,
they provide important insights on the variability in the burden and
incidence trends that exists within Africa.

Breast cancer incidence rates are increasing in all of these
populations, from all four regions of sub Saharan Africa, in both rural
(Eastern Cape, South Africa) and urban populations. The highest rates,
however, are observed in urban, more affluent areas like Nairobi-
Kenya, Mauritius and Seychelles. Although age-specific and age-
standardised rates are higher in older women (250 years) compared to
younger women (<50 years), the younger demographic construct of
African populations means that most breast cancer cases are diag-
nosed in women aged under 50, an observation made in many clinic-
based studies.?°22 It does not however imply a higher risk in younger
women compared to older women, as has been noted previously.
Similarly, the relatively small increase in incidence with age in older
women, evident in Figure 3 (compared to that observed in western
populations) represents a cohort effect, with progressively higher inci-
dence rates in more recent generations>>—an effect visible in
Figure 4—most clearly for Harare. As a result, at any period of obser-
vation, older women will appear to have relatively lower rates, and
there may even be an apparent decrease in risk with age (as in some of
the curves in Figure 3).

For areas for which we have data as far back as the 1960s, we
observe a more than threefold increase in the risk of breast cancer
over four decades. In CI5 Volume 1,24 Uganda, Kampala had an ASIR
in the period 1954 to 1960 of 8.8 per 100 000 women, compared to
29.2 in 2005 to 2009. In Maputo, Mozambique, during the period
1956 to 1961, the breast cancer ASIR was 3.2 per 100 000
women?42> while by the period 2015 to 2017 it had reached 15.7 per
100 000 women.?® These trends point towards rapidly increasing
breast cancer rates across many sub-Saharan African countries.
Despite the increasing rates, observed particularly in postmenopausal
women, they are lower than rates observed in more developed coun-
tries. In Table S2, we use data from GLOBOCAN 2018 to compare
the ratio of the cumulative risk and ASIR of post-menopausal (ages 50
+) to premenopausal (ages <50) using national level estimates for dif-
ferent African regions, Europe and North America. Rates of postmen-
opausal breast cancer are much higher than premenopausal in all
world regions; although the ratios are lower in Africa, where increases
in incidence (generation-specific) appear to be continuing. This is

partly due to the birth cohort effects seen in Figure 4, whereby rates

increase within each age group among successive generations of
women. However, the higher differential among post-menopausal
women in developed countries in part reflects the effects of
population-level screening, with increases in recorded rates in women
in screened age groups (eg, ages 50-74) resulting from lead-time and
overdiagnosis effects. In the prescreening era in Denmark the cumula-
tive risk of developing breast cancer was estimated at 8%,% and in
2018 the cumulative risk was estimated at 9.5%.2% In our study, the
cumulative risk of developing breast cancer before age 75 ranges from
less than 1% in The Gambia to 7.3% in Nairobi-Kenya. The lifetime
risk of developing breast cancer in the U.S. for all ethnics in 2010 to
2012 was estimated at 12.3% (1 in 8 women).?’

The influence of oestrogens on breast cancer pathogenesis is
probably similar across regions of the world,?° so that the variability in
the magnitude of recorded incidence is related to transitioning risk
factor profiles in different SSA countries. Older age at first birth,
reduced duration of breastfeeding and lower parity are all associated
with increasing breast cancer risks, as are low physical activity
(increased sedentarism) and increasing obesity. The Demographic and
Health Surveys (DHS)3! provide insights on the prevalence and
changes in some of these risk factors over time in Africa. The DHS
estimates that the prevalence of women with a body mass index
(BMI) >25 kg/m2 has increased from 23% in 1994 in Zimbabwe, to
34.9% in 2015, and from 8.4% in 1995 to 18.8% in 2011in Uganda.
Fertility rates are declining across sub-Saharan Africa; for example,
the average number of live births per woman from the 1980s to 2015
decreased from 7.4 to 5.7 in Zimbabwe, and from 5.4 to 4.0 in
Uganda. A greater proportion of African women are entering tertiary
education, with corresponding delays in age of marriage and first
birth,¢ while greater numbers of women returning to work after
maternity may limit the average duration of breastfeeding; breast can-
cer risk is reduced by 4% to 7% for every year of breastfeeding.

The increased risk conferred by these risk factors is more marked
in older women. Obesity is associated with an increase in postmeno-
pausal breast cancer.3?> Among African-American women, obesity is
associated with an increased risk of oestrogen-receptor positive (ER+)
breast cancer (which is more common in older women), and a
decrease in the risk of triple-negative breast cancer.®® In Ghana,
Figueroa et al showed that increased parity (=3 births) was associated
with a reduced risk of both ER+ and ER— breast cancer among women
aged 50+ but was associated with an increased risk of early onset ER
— tumours. Extended breastfeeding was also associated with a protec-
tive effect for both ER+ and ER- breast cancer, although the protec-
tive effect was stronger for ER+ tumours.®* In a small Ugandan
hospital-based study, no differences in distribution of reproductive
risk factors by ER status were found among breast cancer cases.®

Use of oral contraceptives has been shown to increase breast
cancer risk in current and recent users. The use of modern contracep-
tives, among which are exogenous hormones, varies by sub-Saharan
African region with the lowest use in Middle and Western Africa and
the highest use in Southern Africa®®; there is a greater uptake of con-
traceptive use among women of higher socioeconomic status.*® The

use of injectables and implants have increased among sexually active
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women over time in SSA according to data from the DHS and the Per-
formance Monitoring and Accountability Surveys 2020 (PMA 2020).%°
The use of injectable and/or oral contraceptives in South Africa was
associated with significantly increased breast cancer risk, and this
increased risk persists for about 5 to 10 years after cessation.** Reduced
physical activity has been associated with increased breast cancer risk in
SSA*? and physical activity during leisure in many SSA countries is rela-
tively low.*® There are also ongoing changes in diet with “westernisation”
characterised by an increased consumption of diets richer in calories and
poorer in fruits and fibre. The increased use over time of animal over
plant-based products in sub-Saharan Africa correlates with increased
breast cancer incidence rates.** Consumption of diets rich in fruits and
cruciferous vegetables has been associated with a decreased breast can-
cer incidence rates in South Africa, while diets rich in calories and which
are nutrient poor conferred higher incidence rates.*®

These changing risk factor patterns across Africa surely account
for much of the increase in breast cancer incidence rates, the larger
increases observed in older (postmenopausal) women, as well as prob-
ably explaining disparities in the magnitude of the breast cancer bur-
den in different regions. However, incorporating all known risk factors
in risk prediction models still underestimates risk among some strata
of the population.*® In addition to the known modifiable risk factors,
there are genetic predispositions and gene-environmental interactions
for which more studies are needed on the African continent.*”*8 In
Nigeria, Zheng and collaborators found 11.1% of women with breast
cancer carried inherited genetic mutations in BRCA1 and BRCA2,%°
while the prevalence is lower among women of European ancestry.
Less established risk factors which are more prevalent among African
women, such as the use of hair relaxers and dyes,8’9 skin Iighteners8
as well as exposure to dichlorodiphenyltrichloroethane (DDT)
(an endocrine modulator used for malaria control in many SSA coun-
tries), require more comprehensive studies across different African
settings.”

Although the results in this article provide us with important
insights to the changing breast cancer incidence rates across different
African countries, the estimates from these registries are not perfect,
as maintaining completeness and constancy in registration activities
within Africa depends on several socioeconomic factors as well as
political stability in these countries. Challenges in recorded data from
the 2007 to 2009 period in Zimbabwe were documented in an earlier
publication.? To minimise registration artefacts, we included only
those registries with the most consistent registration activities, as
evidenced by relatively constant numbers of registrations per year, as
well as indicators such as MV% and DCO%, and excluded several
long-established registries for which such consistency was uncertain.
Five of those included (Harare, Uganda, Blantyre, Seychelles and Nai-
robi) have appeared in the one of last four volumes of CI5. The pro-
portion of morphologically verified cases varies across registry area,
ranging from 58.2% in Kampala Uganda to 97% in Seychelles. This
could reflect differences in access to pathologic diagnostic services in
different countries.

Given the long time series available, and previously reported time

trends of breast cancer,* we included data from The Gambia. The
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fluctuations in the incidence rates observed in the Gambia are likely
due to a deficit of cases in age groups 55 to 59 and 65 to 69 years as
well as the uncertainty concerning age in older women, as many more
women are registered aged exactly 60 and 70 (Figure S1). In addition,
the registry is known to suffer incompleteness of case finding—
particularly in older subjects®®—and this appears to be an increasing
problem,?® which probably accounts for the aberrant results from this
registry. In addition to potential problems of registry quality, calcula-
tion of rates relies upon interpolations of population censuses usually
done at 10-year intervals, so that the accuracy of our denominators
will depend on the available census data.

Despite these challenges and limitations, these results highlight
the need for urgent actions across the cancer continuum, from more
in-depth risk factor profile studies across Africa, to the provision of
adequate curative treatment and palliative care services at the
national level to meet the demands of an increasing number of breast
cancer patients.

They also highlight the necessity of supporting the maintenance
of good quality population-based cancer registration activities.

ACKNOWLEDGEMENTS

We would like to acknowledge the contribution of the cancer registry
staff - including the unpaid interns and volunteers - who collected the
data presented here, often under difficult circumstances, and then
coded and entered the data into the local databases from which the
information for this article was obtained. We express our gratitude to
the reviewers for their helpful feedback. W. Y. J.-F. is a Common-
wealth Scholar, funded by the UK Government. International Agency
for Research on Cancer and American Cancer Society provided finan-
cial support for the extra data collection activities. The Common-
wealth Scholarship, funded by the UK Government, is funding
W. Yvonne Joko-Fru's PhD study at the University of Oxford.

CONFLICT OF INTEREST

No conflicts of interest.

DATA ACCESSIBILITY
The data that support the findings of our study are available on
request. All data requests will be evaluated by the AFCRN research
committee. Details of the data application process are outlined on the
AFCRN website http://afcrn.org/index.php/research/how-to-apply/
76-research-collaborations.

ETHICS STATEMENT

Approval for our study was obtained from the AFCRN Research Com-
mittee and from participating registries. The study made use of rou-
tinely collected population-level anonymised data. The study was
performed in accordance with the Declaration of Helsinki.

ORCID
Walburga Yvonne Joko-Fru
4936

Elima Jedy-Agba

https://orcid.org/0000-0001-6233-

https://orcid.org/0000-0002-1557-212X


http://afcrn.org/index.php/research/how-to-apply/76-research-collaborations
http://afcrn.org/index.php/research/how-to-apply/76-research-collaborations
https://orcid.org/0000-0001-6233-4936
https://orcid.org/0000-0001-6233-4936
https://orcid.org/0000-0001-6233-4936
https://orcid.org/0000-0002-1557-212X
https://orcid.org/0000-0002-1557-212X

2140 @uicc

Nontuthuzelo Somdyala
Freddie Bray
Donald Maxwell Parkin

JOKO-FRU ET AL.

https://orcid.org/0000-0001-6564-8754
https://orcid.org/0000-0002-3248-7787
https://orcid.org/0000-0002-3229-1784

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Parkin DM, Nambooze S, Wabwire-Mangen F, Wabinga HR. Chang-
ing cancer incidence in Kampala, Uganda, 1991-2006. Int J Cancer.
2010;126:1187-1195. https://doi.org/10.1002/ijc.24838.
Chokunonga E, Borok MZ, Chirenje ZM, Nyakabau AM, Parkin DM.
Trends in the incidence of cancer in the black population of Harare,
Zimbabwe 1991-2010. Int J Cancer. 2013;133:1-9.

Pilleron S, Soerjomataram |, Charvat H, et al. Cancer incidence in older
adults in selected regions of sub-Saharan Africa, 2008-2012. Int J
Cancer. 2018;144:1824-1833.

Sighoko D, Kamaté B, Traore C, et al. Breast cancer in pre-
menopausal women in West Africa: analysis of temporal trends and
evaluation of risk factors associated with reproductive life. Breast.
2013;22:828-835.

Browse the tables and figures—SEER cancer statistics review (CSR)
1975-2012. Bethesda, MD: National Cancer Institute 2014. https://seer.
cancer.gov/archive/csr/1975_2011/browse_csr.php?sectionSEL=4&
pageSEL=sect_04_table.19#b. Accessed December 12, 2018.
McPherson K, Steel CM, Dixon JM. Breast cancer—epidemiology, risk
factors, and genetics. BMJ. 2000;321:624-628.

Brinton LA, Figueroa JD, Awuah B, et al. Breast cancer in sub-Saharan
Africa: opportunities for prevention. Breast Cancer Res Treat. 2014;
144:467-478. https://doi.org/10.1007/s10549-014-2868-z.

Brinton LA, Figueroa JD, Ansong D, et al. Skin lighteners and hair
relaxers as risk factors for breast cancer: results from the Ghana
breast health study. Carcinogenesis. 2018;39:571-579.

Eberle CE, Sandler DP, Taylor KW, White AJ. Hair dye and chemical
straightener use and breast cancer risk in a large US population of
black and white women. Int J Cancer. 2019;00:1-10.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin.
2018;68:394-424.

African Cancer Registry Network Membership Criteria. http://www.
afcrn.org/index.php/membership/membership-criteria2. Accessed
October 25, 2018.

UNSD. Methodology. Standard country or area codes for statistical
use (M49). https://unstats.un.org/unsd/methodology/m49/. Accessed
December 7, 2018.

Fritz A, Percy C, Jack A, et al. International Classification of Diseases for
Oncology. 3rd ed. Geneva: World Health Organization; 2000 http://
whglibdoc.who.int/publications/2000/9241545348_eng.pdf.

Bray F, Parkin DM. Evaluation of data quality in the cancer registry:
principles and methods. Part |: comparability, validity and timeliness.
Eur J Cancer. 2009;45:747-755.

Bray F, Ferlay J. Age standardization. In: Forman D, Bray F,
Brewster D, et al., eds. Cancer incidence in five continents, Vol. X. IARC
scientific publications No. 164. Lyon, France: International Agency for
Research on Cancer; 2014 http://www.iacr.com.fr/ Accessed
December 4, 2019.

Boyle P, Parkin DM. Chapter 11. Statistical Methods for Registries.
Lyon, France: IARC. https://www.iarc.fr/en/publications/pdfs-online/
epi/sp95/sp95-chap11.pdf. Accessed May 11, 2017.

Hyune-Ju K, Kim H-J, Fay MP, Feuer EJ, Midthune DN. Permutation
tests for joinpoint regression with applications to cancer rates. Stat
Med. 2000;19:335-351.

Schifflers E, Smans M, Muir CS. Birth cohort analysis using irregular
crosssectional data: a technical note. Stat Med. 1985;4:63-75.
Gardner MJ, Osmond C. Interpretation of time trends in disease rates
in the presence of generation effects. Stat Med. 1984;3:113-130.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Dickens C, Joffe M, Jacobson J, et al. Stage at breast cancer diagnosis
and distance from diagnostic hospital in a periurban setting: a south
African public hospital case series of over 1,000 women. Int J Cancer.
2014;135:2173-2182.

Nguefack CT, Biwole ME, Massom A, et al. Epidemiology and surgical
management of breast cancer in gynecological department of Douala
General Hospital. Pan Afr Med J. 2012;13:35.

Ibrahim NA, Oludara MA. Socio-demographic factors and reasons
associated with delay in breast cancer presentation: a study in Nige-
rian women. Breast. 2012;21:416-418.

Corbex M, Bouzbid S, Boffetta P. Features of breast cancer in devel-
oping countries, examples from North-Africa. Eur J Cancer. 2014;50:
1808-1818.

Doll R, Payne P, Waterhouse JAH. Cancer Incidence in Five Continents.
Geneva: Union Internationale Contre le Cancer; 1966.

Prates MD, Torres FO. A cancer survey in Laurenco Marques, Portu-
guese East Africa. J Natl Cancer Inst. 1965;35:729-757.

Parkin DM, Jemal A, Bray F, et al., editors. Cancer in Sub-Saharan
Africa. Geneva, Swizerland: Union Internationale Contre le Cancer,
2019. https://www.uicc.org/resources/cancer-sub-saharan-africa.
Ewertz M. Breast cancer in Denmark incidence, risk factors, and char-
acteristics of survival. Acta Oncol (Madrid). 1993;32:595-615.
Denmark Factsheets. GLOBOCAN 2018. https://gco.iarc.fr/today/
data/factsheets/populations/208-denmark-fact-sheets.pdf. Accessed
December 23, 2019.

DeSantis CE, Fedewa SA, Goding Sauer A, Kramer JL, Smith RA,
Jemal A. Breast cancer statistics, 2015: convergence of incidence
rates between black and White women. CA Cancer J Clin. 2016;66:
31-42.

Key TJ, Verkasalo PK, Banks E. Epidemiology of breast cancer. Lancet
Oncol. 2001;2:133-140.

DHS. The DHS Program—Quality information to plan, monitor and
improve population, health, and nutrition programs. DHS Program
2018. https://dhsprogram.com/. Accessed March 30, 2018.

Harvie M, Hooper L, Howell AH. Central obesity and breast cancer
risk: a systematic review. Obes Rev. 2003;4:157-173.

Bandera EV, Chandran U, Hong CC, et al. Obesity, body fat distribu-
tion, and risk of breast cancer subtypes in African American women
participating in the AMBER consortium. Breast Cancer Res Treat.
2015;150:655-666.

Figueroa JD, Davis Lynn BC, Edusei L, et al. Reproductive factors and
risk of breast cancer by tumor subtypes among Ghanaian women: a
population-based case-control study. Int J Cancer. 2020. https://doi.
org/10.1101/19006833.

Galukande M, Wabinga H, Mirembe F, Karamagi C, Asea A. Differ-
ence in risk factors for breast cancer by ER status in an indigenous
African population. ISRN Oncol. 2013;2013:463594.

Garenne M. Trends in marriage and contraception in sub-Saharan Africa:
A longitudinal perspective on factors of fertility decline. 2014 http://
dhsprogram.com/pubs/pdf/AS42/AS42.pdf. Accessed Oct 28, 2019.
Hollander D. In developed and developing countries, breast cancer
risk is reduced by 4% for each year of breastfeeding. Perspect Sex
Reprod Health. 2006;34:319.

Huo D, Adebamowo CA, Ogundiran TO, et al. Parity and breastfeeding
are protective against breast cancer in Nigerian women. Br J Cancer.
2008;98:992-996. https://doi.org/10.1038/sj.bjc.6604275.

Tsui AO, Brown W, Li Q. Contraceptive practice in sub-Saharan
Africa. Popul Dev Rev. 2017;43:166-191.

Creanga AA, Gillespie D, Karklins S, Tsui AO. Low use of contracep-
tion among poor women in Africa: an equity issue. Bull World Health
Organ. 2011;89:258-266.

Urban M, Banks E, Egger S, 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:
e1001182.


https://orcid.org/0000-0001-6564-8754
https://orcid.org/0000-0001-6564-8754
https://orcid.org/0000-0002-3248-7787
https://orcid.org/0000-0002-3248-7787
https://orcid.org/0000-0002-3229-1784
https://orcid.org/0000-0002-3229-1784
https://doi.org/10.1002/ijc.24838
https://seer.cancer.gov/archive/csr/1975_2011/browse_csr.php?sectionSEL=4&pageSEL=sect_04_table.19#b
https://seer.cancer.gov/archive/csr/1975_2011/browse_csr.php?sectionSEL=4&pageSEL=sect_04_table.19#b
https://seer.cancer.gov/archive/csr/1975_2011/browse_csr.php?sectionSEL=4&pageSEL=sect_04_table.19#b
https://doi.org/10.1007/s10549-014-2868-z
http://www.afcrn.org/index.php/membership/membership-criteria2
http://www.afcrn.org/index.php/membership/membership-criteria2
https://unstats.un.org/unsd/methodology/m49/
http://whqlibdoc.who.int/publications/2000/9241545348_eng.pdf
http://whqlibdoc.who.int/publications/2000/9241545348_eng.pdf
http://www.iacr.com.fr/
https://www.iarc.fr/en/publications/pdfs-online/epi/sp95/sp95-chap11.pdf
https://www.iarc.fr/en/publications/pdfs-online/epi/sp95/sp95-chap11.pdf
https://www.uicc.org/resources/cancer-sub-saharan-africa
https://gco.iarc.fr/today/data/factsheets/populations/208-denmark-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/208-denmark-fact-sheets.pdf
https://dhsprogram.com/
https://doi.org/10.1101/19006833
https://doi.org/10.1101/19006833
http://dhsprogram.com/pubs/pdf/AS42/AS42.pdf
http://dhsprogram.com/pubs/pdf/AS42/AS42.pdf
https://doi.org/10.1038/sj.bjc.6604275

JOKO-FRU ET AL

2141

@ uicc

42.

43.

44,

45.

46.

47.

Hou N, Ndom P, Jombwe J, et al. An epidemiologic investigation of
physical activity and breast cancer risk in Africa. Cancer Epidemiol Bio-
markers Prev. 2014;23:2748-2756. https://doi.org/10.1158/1055-
9965.EPI-14-0675.

Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insuf-
ficient physical activity from 2001 to 2016: a pooled analysis of
358 population-based surveys with 1-9 million participants. Lancet
Glob Health. 2018;6:1077-e1086.

Aglago EK, Bray F, Zotor F, et al. Temporal trends in food group availability
and cancer incidence in Africa: an ecological analysis. Public Health Nutr.
2019;22:2569-2580. https://doi.org/10.1017/51368980019000831.
Jacobs |, Taljaard-Krugell C, Ricci C, et al. Dietary intake and breast
cancer risk in black south African women: the south African breast
cancer study. Br J Nutr. 2019;121:591-600.

Boggs DA, Rosenberg L, Adams-Campbell LL, Palmer JR. Prospective
approach to breast cancer risk prediction in African American women:
the black women's health study model. J Clin Oncol. 2015;33:1038-
1044.

Abbad A, Baba H, Dehbi H, et al. Genetics of breast cancer in African
populations: a literature review. Glob Heal Epidemiol Genomics. 2018;
3:1-12.

48.

49.

50.

jonal Journal of Cancer

Zouré AA, Bambara HA, Sawadogo AY. BRCA1 and BRCA2 gene
mutations in breast cancer among west African women. Afr J Biomed
Res. 2018;21:7-10.

Zheng Y, Walsh T, Gulsuner S, et al. Inherited breast cancer in Nige-
rian women. J Clin Oncol. 2018;36:2820-2825.

Shimakawa Y, Bah E, Wild CP, Hall AJ. Evaluation of data quality at
The Gambia national cancer registry. Int J Cancer. 2013;132:658-665.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Joko-Fru WY, Jedy-Agba E, Korir A,
et al. The evolving epidemic of breast cancer in sub-Saharan
Africa: Results from the African Cancer Registry Network. Int.
J. Cancer. 2020;147:2131-2141. https://doi.org/10.1002/ijc.
33014



https://doi.org/10.1158/1055-9965.EPI-14-0675
https://doi.org/10.1158/1055-9965.EPI-14-0675
https://doi.org/10.1017/S1368980019000831
https://doi.org/10.1002/ijc.33014
https://doi.org/10.1002/ijc.33014

	The evolving epidemic of breast cancer in sub-Saharan Africa: Results from the African Cancer Registry Network
	1  INTRODUCTION
	2  METHODS
	2.1  Data sources
	2.2  Statistical analyses

	3  RESULTS
	3.1  Registry and patient characteristics
	3.2  Time trends in age-standardised incidence rates, cumulative risks and Joinpoint analyses
	3.3  Time trends in age-specific incidence rates

	4  DISCUSSION
	ACKNOWLEDGEMENTS
	  CONFLICT OF INTEREST
	  DATA ACCESSIBILITY
	  ETHICS STATEMENT
	REFERENCES


