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Introduction

As seen in Chapter 6, to date most 
research on social inequalities 
in cancer has been conducted in 
high-income countries despite the 
fact that, globally, absolute disadvan-
tage is far greater in resource-limited 
settings. Specifically, perhaps no-
where in the world is inequality more 
evident than in sub-Saharan Africa, 
which is home to some of the poor-
est and most deprived people in the 
world. By almost any health-related 
measure, such as the number of 
doctors per head of population or the 
availability of radiotherapy or even 
morphine, sub-Saharan Africa lags 
behind the rest of the world (Wake-
ham et al., 2012; Newton et al., 2013). 
A further challenge to cancer risks 

and treatment is a large and unique 
comorbidity profile, including a high 
prevalence of HIV. This chapter fo-
cuses predominantly on this region, 
but many issues are also relevant in 
other resource-limited settings.

Cancer in sub-Saharan Africa

There were an estimated 1 055 000 
new cases of cancer in Africa and 
693 000 deaths from the disease in 
2018 (Bray et al., 2018). This burden 
is increasing rapidly because of de-
mographic expansion and ageing, 
such that a doubling of incidence and 
deaths is projected by 2040. This pre-
diction does not take into account the 
changing risk factor profile in this con-
tinent, which is undergoing rapid tran-
sition. The prevalence of tobacco use 

is currently low but is rising in some 
areas as a result of promotion by the 
tobacco industry (Nsimba and Suss-
man, 2006). Urbanization, changing 
diets, increasing prevalence of obe-
sity, decreasing levels of physical ac-
tivity, increasing alcohol consumption, 
and fertility transitions characterized 
by delayed or less childbearing are 
expected to increase the incidence 
of cancers associated with these risk 
factors (Moultrie et al., 2012; Holmes 
et al., 2018). Notably, the incidence of 
breast cancer has risen markedly in 
Africa; it is now the most common tu-
mour among women in many sub-Sa-
haran African countries, just as it is 
worldwide (Ginsburg et al., 2017).

In 2018, the most commonly diag-
nosed cancers in Africa in men, shown 
in Fig.  15.1, are prostate cancer,  

chapter 15.

Research priorities for social 
inequalities in cancer in  

sub-Saharan Africa
Valerie McCormack and Robert Newton

Part 3 • Chapter 15. Research priorities for social inequalities in cancer in sub-Saharan Africa

PA
R

T 
3

C
H

A
P

TE
R

 1
5

part 3.
tackling social inequalities in cancer



196

liver cancer, Kaposi sarcoma (KS), 
non-Hodgkin lymphoma (NHL), lung 
cancer, colon and rectum cancer, and 
oesophageal cancer. In women, the 
most common cancers are breast 
cancer, cervical cancer, liver can-
cer, colon and rectum cancer, NHL, 
ovarian cancer, and KS. Several of 
these cancers are associated with 
poverty or infections, namely KS, 
NHL, liver cancer, cervical cancer, 
and oesophageal cancer. Among 
children, the most frequent cancers in 
many sub-Saharan African countries 
include Burkitt lymphoma and KS, 
whereas leukaemia and non-Burkitt 
lymphomas predominate elsewhere. 
Currently, at least one third of cancers 
in Africa are caused by infections, 
many of which are preventable (Plum-
mer et al., 2016). With the exception of 
hepatitis B virus in some but not all Af-
rican countries, efforts to reduce the 
burden of cancer-causing infections 
are patchy or absent. Cancer control 
programmes aimed at the early detec-
tion of disease and effective treatment 

are few; indeed, there is widespread 
failure to cure even the curable can-
cers, the most notable of these being 
childhood cancers. Effective palliative 
care is available to only a small minor-
ity of those dying from cancer.

In terms of societal inequalities, 
although economies of some Afri-
can countries have experienced im-
mense growth, and life expectancy 
has increased across the continent 
over the past 20 years, inequalities 
have also grown. In 2016, the mean 
Gini index (see Chapter 4) in Africa 
was higher than the world average, 
driven by extreme inequalities in just 
seven countries: Angola, Botswana, 
the Central African Republic, the  
Comoros, Namibia, South Africa, and 
Zambia (UNDP Africa, 2017). De-
spite a global decline in the number 
of people living in extreme poverty, 
Fig. 15.2 illustrates that the absolute 
number of people living in poverty 
is increasing in sub-Saharan Africa. 
Furthermore, despite a reduction in 
the proportion of populations living in 

poverty around the world, Fig. 15.3 
shows how this reduction has been 
substantially less in sub-Saharan Af-
rica (in which > 40% of the population 
live in poverty). Sustainable Develop-
ment Goal 1, adopted by the United 
Nations Member States in 2015, is 
to end poverty by 2030; however, 
one in three people in sub-Saharan 
Africa currently live below the inter-
national poverty line. For a family 
living in poverty on less than 1.90 in-
ternational dollars per day, if a family 
member has symptoms of cancer, 
how does the family attain the know-
how, resources, and finances, and 
overcome logistical and sometimes 
sociocultural barriers, to reach a can-
cer diagnostic facility, navigate the 
health-care system, and support their 
family member through their treat-
ment, in a hospital located up to sev-
eral hundred kilometres away?

Such is the situation facing the ma-
jority of cancer patients in sub-Saha-
ran Africa. As economic development 
continues, a levelling-up approach 

Fig. 15.1. Most common cancer types in men (left) and women (right) in Africa in 2018. Source: reproduced from 
Ferlay et al. (2018).
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Fig. 15.2. The number of people living in extreme poverty has declined on a global scale for the past two decades, 
but not in sub-Saharan Africa. Source: Roser and Ortiz-Ospina (2018).

Fig. 15.3. The proportion of the population living in extreme poverty has declined steeply across the world, but in 
2015 it remained above 40% in sub-Saharan Africa. Source: Roser and Ortiz-Ospina (2018).

Total population living in extreme poverty, by world region
Numbers are in millions of people. Extreme poverty is defined as living with per capita household consumption
below 1.90 international dollars per day (in 2011 PPP prices). International dollars are adjusted for inflation and for
price differences across countries.
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for cancer prevention and cancer 
care will be needed to achieve an eq-
uitable sharing of progress in improv-
ing cancer outcomes (Braveman and 
Tarimo, 2002).

Research on social 
inequalities in the  
occurrence of cancer

Predominantly on the basis of Euro-
pean and North American countries, 
Whitehead introduced the logic of 
interventions to tackle health inequal-
ities (Fig. 15.4) and summarized a 
typology of four categories of actions 
to tackle them (Whitehead, 2007): 
strengthening individuals, strength-
ening communities, improving living 
and working conditions, and promot-
ing healthy macro-policies.

Impeding the first fundamen-
tal task in the logic of intervention 
(Fig. 15.4) – observing the problem of 
cancer inequality – are weak health 
information systems. Cancer intelli-
gence data need to be strengthened 
across many low-income settings; in 
Africa this initiative is supported by 
IARC (http://gicr.iarc.fr/en/) and the 
African Cancer Registry Network 
(Gakunga et al., 2015). However, 
measuring the burden of cancer in 
Africa is severely restrained by three 
related problems that may have so-
cial gradients and that make popula-
tion-based cancer registration a chal-
lenging yet vital component of cancer 
control programmes: (i) an inade-
quate characterization of disease: 

technologies for diagnosing cancer 
are unavailable in many countries, 
particularly in imaging and histopa-
thology for diagnosis; furthermore, 
poorer individuals may not be able to 
afford histology and other diagnostic 
fees and may never be diagnosed 
within the formal health-care system; 
(ii) an incomplete ascertainment of 
cases: there is uncertainty about the 
scale of this problem, and it affects 
our understanding of the geograph-
ical distribution of specific cancer 
types; and (iii) an inadequate ascer-
tainment of population denominator 
data.

With this background, basic can-
cer registration needs to be strength-
ened to first gauge the extent of can-
cer inequalities between and within 
countries. An ideal situation would 
be to have one urban and one ru-
ral registry in as many countries as 
possible, because some of the most 
disadvantaged populations reside in 
rural settings. Supporting transitions 
to electronic health information sys-
tems, now being adopted in some 
low- and middle-income countries 
(LMICs), would greatly facilitate this 
process (Mutale et al., 2013). In 
terms of estimating social gradients 
in cancer incidence, differences have 
justifiably been well documented for 
certain population groups at very 
high risk, including of AIDS-defining 
and HIV-associated cancers in peo-
ple living with HIV/AIDS. In terms of 
socioeconomic indicators, it is often 

not feasible for cancer registries to 
routinely collect good-quality data 
at the individual level; however, ex-
panding area-level indicators based 
on geographic information systems 
could be generated from residential 
origin. Some registries are attempting 
to capture data on socioeconomic in-
dicators, occupation, actual ethnicity, 
or predicted race based on analysis 
of surnames (e.g. in the National 
Cancer Registry of South Africa), and 
others are focusing their efforts on the 
collection of such detailed data for a 
short period or on a smaller geograph-
ical scale. Where this is possible, 
even if denominator data or cohorts 
are not available for the calculation of 
absolute incidence or mortality rates, 
insights into social or other gradients 
can be obtained from relative risks for 
a specific cancer using other cancers 
as controls. Impressively, the Nairobi 
Cancer Registry has been able to do 
this. From an analysis of 22 000 can-
cers diagnosed during 2000–2014, 
the relative incidences of individual 
cancers in White, Asian, and Kenyan 
ethnicities, and between the different 
Kenyan tribes, were calculated (Korir 
et al., 2017).

Social inequalities and 
primary prevention research

Given the inadequate cancer diag-
nostic and treatment facilities, for 
many cancers primary prevention 
is key to cancer control in LMICs. 
For established carcinogens, social 
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to address

causes

Theories about how
and why interventions
might work to bring

about change in 
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Fig. 15.4. The logic of interventions. Source: reproduced from Whitehead (2007), copyright 2007, with permission from 
BMJ Publishing Group Ltd.

http://gicr.iarc.fr/en/
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gradients in exposure prevalence, 
exposure levels, and, importantly, 
exposure source apportionment can 
be conducted within cross-section-
al or cohort studies to inform later 
exposure mitigation interventions. 
As a starting point, a somewhat un-
derutilized resource to assess social 
gradients in cancer risk factors are 
Demographic and Health Surveys 
(DHS); the representativeness and 
large scale of the repeated standard 
DHS provide valuable data on house-
hold- and individual-level social indi-
cators and environmental and life-
style risk factors (Corsi et al., 2012). 
Some risk factors for cancer are now 
included (see examples in Box 15.1), 

and socioeconomic indicators are 
both extensive and relevant to the 
setting. Indicators that relate to the 
most disadvantaged groups of soci-
ety, such as level of literacy, are key 
and provide essential information in 
the design of communication strate-

gies for cancer awareness and early 
presentation. For example, as African 
countries implement the World Health 
Organization Framework Conven-
tion on Tobacco Control, progress in 
eliminating social inequalities can be 
monitored. Analyses of recent DHS 

Fig. 15.5. Demographic and Health Surveys provide useful data for use in evaluating social inequalities in lifestyle and 
environmental risk factors for cancer. Here, tobacco use in men is higher in less educated than in more educated men, 
and this difference is, on average, larger on a relative scale in low-income countries. RII, relative index of inequality; SII, 
slope index of inequality. Source: reproduced from Sreeramareddy et al. (2018), copyright 2018, with permission from 
BMJ Publishing Group Ltd.

Box 15.1. Demographic and Health Surveys data relevant to research on 
social inequalities in cancer.

Social indicators: education, wealth, education, occupation, marital 
status, and religion.

Risk factors: tobacco use (and type), alcohol consumption, anthro-
pometry (including being underweight, of normal weight, overweight, 
obese), diabetes, HIV, fertility (age at first birth, number of children), 
and household (cooking fuels, water source).

Screening: breast cancer screening and cervical cancer screening.

Less use !    " More use for less educated Less use !    " More use for less educated
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data (in about 2015; Fig. 15.5) show 
greater prevalence of tobacco use 
in men with a lower versus a higher 
education level across many African 
countries and other LMICs (Sreeram-
areddy et al., 2018). In contrast, the 
prevalence of tobacco use in African 
women is low.

Poverty is also connected to high-
er risks of exposure to infectious car-
cinogenic agents and to carcinogens 
originating from food, occupational, 
or environmental sources, some of 
which are depicted in Fig. 15.6. For 
example, indoor air pollution from the 
burning of biomass fuels in poorly 
ventilated kitchens leads to exces-
sive exposure to polycyclic aromatic 
hydrocarbons in women and young 
children (Ezzati and Kammen, 2001); 

clean-fuel cooking stoves are an at-
tractive remedial solution to reduce 
the risks of multiple respiratory dis-
eases, including lung cancer. Afla-
toxin, a mould that grows on staples 
such as maize and peanuts kept 
in poor storage conditions, causes 
hepatocellular carcinoma, which is 
particularly common in West Africa. 
HIV prevalence is higher in groups 
with lower socioeconomic status 
(Wabiri and Taffa, 2013). With respect 
to occupational exposures, LMICs 
tend to have fewer regulations on 
the protection of workers from envi-
ronmental carcinogens (McCormack 
and Schüz, 2012). Even when such 
regulations exist, they are difficult 
to monitor and enforce, especially 
within the large informal employment 

sector. Furthermore, environmental 
protection measures are often weak, 
and the disposal of industrial waste 
may not exclude downstream human 
exposure.

 Human biomonitoring studies, in-
volving analyses of exposure or effect 
biomarkers, provide the most defini-
tive evidence of exposure to carcin-
ogens. To address social inequality, 
the sampling frame of such studies 
needs to be purposefully designed. 
Without targeted recruitment to en-
hance participation, socially disad-
vantaged groups may otherwise be 
under- or even unrepresented (Mor-
rens et al., 2017). A growing number 
of cohorts in Africa aim to fill this gap, 
such as rural and HIV/AIDS cohorts.

Fig. 15.6. Examples of carcinogen exposures that are prevalent among poorer populations in sub-Saharan Africa.  
(a, top left) Traditional alcohols, such as this kachasu distillation in Malawi, are much cheaper than commercial alcohols 
and can have ethanol percentages of 60% and higher. (b, top right) Exposure to polycyclic aromatic hydrocarbons is 
high in women who cook and sleep by a fire that burns biomass; western Kenya. (c, bottom left) Schistosoma haema-
tobium, a bladder carcinogen, affects people living on Lake Malawi. (d, bottom right) Aflatoxin-affected maize, a major 
cause of hepatocellular carcinoma in Africa. Source: (a–c) courtesy of Valerie McCormack and (d) courtesy of Thomas 
Lumpkin/CIMMYT via Flickr; CC BY-NC-SA 2.0.
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The journey to diagnosis and 
cancer care

Early diagnosis of cancer and timely 
appropriate treatment are essential 
components of cancer control. For 
treatable cancers for which stage at 
diagnosis is a major prognostic fac-
tor, social inequalities in the length 
of, barriers to, and composition of 
the cancer journey are important to 
understand, especially for potentially 
curable cancers, such as those of the 
breast, cervix, and endometrium in 
women, and of the prostate in men. In 
about 2015, the majority of cancers in 
sub-Saharan Africa were diagnosed 
at stages III and IV, limiting treatment 
and survival prospects even under 
the best circumstances. Furthermore, 
within-country social inequalities in 
this already-late-stage distribution, 
and thus in survival outcomes, are 
present. For breast cancer, 75% of 
patients are diagnosed at stages III 
and IV (Jedy-Agba et al., 2016); this 
was higher in 2010 than in Black and 
White women in the USA diagnosed 
four decades previously. Unfortunate-
ly, the stage distribution may be even 
worse as many non-tertiary hospitals 
do not have diagnostic imaging facil-
ities to detect the presence of metas-
tases. This late-stage distribution is 
amenable to change, however, even 
over a short time frame. At the Chris 
Hani Baragwanath Hospital in Sowe-
to, South Africa, a functioning dedi-
cated breast cancer clinic, which can 
be relied upon by peripheral hospitals 
and clinics, has achieved a reduction 
in stage III/IV disease from 70% to 
50% in 5 years, in the absence of any 
form of organized early-detection pro-
gramme (McCormack et al., 2013). 
However, when such improvements 
are made to overall situations, wom-
en already at a disadvantage need 
extra attention. For breast cancer, 

sub-Saharan African social groups 
with more advanced disease at diag-
nosis are more likely to be unmarried 
women, women with lower socioec-
onomic status, less educated wom-
en, Christian women compared with 
Muslim women, and those with less 
breast cancer awareness, including 
those who do not believe that the dis-
ease is curable (Brinton et al., 2017; 
Jedy-Agba et al., 2017; McKenzie et 
al., 2018a). Cancer conceptualization 
at the community level is important 
to tackle, notably the prevalent views 
that cancer is incurable and that tak-
ing a biopsy leads to death or a fate 
too often sadly described as “worse 
than HIV” (Malambo and Erikson, 
2018; McKenzie et al., 2018b).

Beyond identification of groups at 
risk of late-stage diagnosis, research 
on social inequalities needs to ad-
dress how socioeconomic, cultural, 
health system, and geospatial fac-
tors influence different segments of 
the prolonged journey to diagnosis, 
a protracted diagnostic period, and 
a delayed or incomplete treatment 
regimen (Fig. 15.7). These segments 
need to be dissected; it is too often 
assumed that the pre-contact (or 
patient delay) symptomatic period 
is where the delay occurs, but in-
creasing evidence suggests that the 
post-contact (health system) period 
may in fact be where the greatest de-
lay occurs for most patients. Incorpo-
ration of traditional social structures 
into community sensitization and to 
the referral process may be an effec-
tive way to increase awareness and 
reach cancer patients at the start of 
this journey (Kapambwe et al., 2013).

Many factors must be considered 
in determining which social groups 
have prolonged journeys to cancer 
diagnosis. In addition to the socio-
economically disadvantaged with 
reduced access to health care, pop-

ulations may be inhibited because 
of lower cancer awareness, cancer 
stigma, and competing life stress-
ors. Individuals with a lower level of 
education, including the illiterate, are 
a substantial patient group, because 
cancer now affects people who were 
born in the 1950s and 1960s when 
global literacy rates were 40%, that 
is, half of the literacy rates reached by 
the end of the 20th century (OECD, 
2014). In the massive geographical 
expanses of African countries, with a 
few or just a single cancer treatment 
hospital, patients need to overcome 
barriers associated with time and 
travel costs to reach a cancer care 
centre, often without personal trans-
portation. Travel distances are be-
yond those faced by rural populations 
in most countries. Despite language 
barriers, a small proportion of peo-
ple travel to neighbouring countries 
in an attempt to seek diagnosis and 
care. Furthermore, sexual inequali-
ties in who would be taken to a hos-
pital for a potential cancer diagnosis 
were present in some countries, but 
appear to have improved. For exam-
ple, in the 1960s–1970s oesophage-
al cancer case series reported had 
male-to-female ratios of more than 
30, most likely due to sexual-biased 
referral, which have since declined to 
less than 6 (Middleton et al., 2018). 
Moving to the present day, popula-
tions of the growing urban slums 
of some larger African metropolises 
are likely to face similar challenges 
in achieving effective cancer service 
delivery or benefiting from awareness 
campaigns as, for example, the pop-
ulations of the slums of Mumbai. At 
the other side of the residential spec-
trum, little is known about what pro-
portion of people with cancer obtain 
a cancer diagnosis or care among 
nomadic populations, such as the 
Maasai, Pokot, and San. Within a 
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•  The evidence base for within-country social inequalities in cancer needs strengthening in sub-Saharan 
Africa; existing evidence suggests that inequalities in prognosis and survival are extremely large.

•  Studies of social gradients in risk factors from existing population health surveys and from specific cancer 
studies, using other cancers as controls, offer useful insights.

•  Poverty is linked to vulnerabilities to alcohol, tobacco, infections including HIV, and occupational and 
environmental carcinogenic exposures, as well as syndemics, that is, multiple related comorbidities, at 
the time of diagnosis.

•  Across all social groups, shortening time to diagnosis and ensuring treatment access and completion are 
key to reducing the immense social inequalities in cancer outcomes.

Key points

syndemic framework (Mendenhall, 
2017), the comorbidities affecting Af-
rican cancer patients have a distinct 
profile. People living with HIV (35 mil-
lion older than 15 years worldwide, 
the majority in sub-Saharan Africa) 
have increased cancer risks; in the 
era of antiretroviral drugs, howev-
er, they are now more likely to have 
non-HIV-associated malignancies. 
Research on drug–drug interactions, 
side-effects, and outcomes in Africa 
for this comorbidity is in its infancy, as 
it is for other prevalent comorbidities, 
including diabetes, hypertension, and 
obesity.

Finally, the cost of cancer treat-
ment is a major barrier to achieving 

equality in access to cancer care, 
costs which often lead to a catas-
trophic financial burden on families. 
However, initiatives are under way 
to achieve more efficient and low-
er-cost resource-appropriate treat-
ments (Gopal, 2017), which should 
improve access for all. Examples of 
technological advances to accelerate 
and streamline diagnosis (Haney et 
al., 2017) include cytology-free point-
of-care diagnosis of cervical cancer, 
organization of periodic one-stop 24-
hour breast cancer diagnostic clinics 
as piloted in Zambia (Pinder et al., 
2018), and mobile-phone-based im-
aging to detect oral cancers and for 
molecular cancer diagnostics.

In conclusion, in strengthening 
sub-Saharan African cancer control 
programmes for prevention and im-
provement of outcomes, attention to 
all social groups is critical because 
cancer inequalities are already pres-
ent and are large. While efforts are 
being made to address these, it is im-
portant to keep in mind the care and 
compassion needed for a terminally 
ill cancer patient, as highlighted by 
Singer and Bowman: “If someone is 
condemned to a premature death be-
cause of the injustice of global health 
inequality, it is doubly unjust for that 
person to be condemned to an ago-
nising death racked by preventable 
pain” (Singer and Bowman, 2002).

Fig. 15.7. A late-stage cancer diagnosis in sub-Saharan Africa results after a long symptomatic period (P1+P2). Delays 
and losses from recommended care plans can also occur in the diagnostic (P3) and treatment (P4) phases. Identifying 
where, why, and how these delays and losses lead to social inequalities is a first step towards reducing inequalities in 
outcomes.

• Pre-symptomatic period

• P1 Symptomatic period: symptom recognition to first health provider contact

• P2 Symptomatic period: first health provider contact to reaching diagnostic hospital

• P3 Presentation to histology confirmation to treatment start

• P4 Treatment start to completion



203203203203

Braveman P, Tarimo E (2002). Social inequalities 
in health within countries: not only an issue for 
affluent nations. Soc Sci Med. 54(11):1621–35. 
https://doi.org/10.1016/S0277-9536(01)00331-8 
PMID:12113445

Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA, Jemal A (2018). Global cancer statistics 
2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin. https://doi.
org/10.3322/caac.21492 PMID:30207593

Brinton L, Figueroa J, Adjei E, Ansong D, Biritwum 
R, Edusei L, et al.; Ghana Breast Health Study 
Team (2017). Factors contributing to delays in 
diagnosis of breast cancers in Ghana, West 
Africa. Breast Cancer Res Treat. 162(1):105–14. 
https://doi.org/10.1007/s10549-016-4088-1 
PMID:28025716

Corsi DJ, Neuman M, Finlay JE, Subramanian 
SV (2012). Demographic and health surveys: a 
profile. Int J Epidemiol. 41(6):1602–13. https://
doi.org/10.1093/ije/dys184 PMID:23148108

Ezzati M, Kammen D (2001). Indoor air pollution 
from biomass combustion and acute respiratory 
infections in Kenya: an exposure-response study. 
Lancet.      358(9282):619–24.   https://doi.
o rg /10 .1016 /S0140-6736(01 )05777-4 
PMID:11530148

Ferlay J, Ervik M, Lam F, Colombet M, Mery L, 
Piñeros M, et al. (2018). Global Cancer Observa-
tory: Cancer Today. Lyon, France: International 
Agency for Research on Cancer. Available from: 
https://gco.iarc.fr/today.

Gakunga R, Parkin DM; African Cancer Registry 
Network (2015). Cancer registries in Africa 2014: 
a survey of operational features and uses in 
cancer control planning. Int J Cancer. 
137(9):2045–52.  https://doi.org/10.1002/
ijc.29668 PMID:26135162

Ginsburg O, Bray F, Coleman MP, Vanderpuye V, 
Eniu A, Kotha SR, et al. (2017). The global 
burden of women’s cancers: a grand challenge in 
global health. Lancet. 389(10071):847–60. 
https://doi.org/10.1016/S0140-6736(16)31392-7 
PMID:27814965

Gopal S (2017). Cancer trials in sub-Saharan 
Africa: aligning research and care. PLoS Med. 
14(7):e1002351. https://doi.org/10.1371/journal.
pmed.1002351 PMID:28692663

Haney K, Tandon P, Divi R, Ossandon MR, Baker 
H, Pearlman PC (2017). The role of affordable, 
point-of-care technologies for cancer care in low- 
and middle-income countries: a review and 
commentary. IEEE J Transl Eng Health Med. 
5 : 2 8 0 0 5 1 4 .     h t tps : / / do i . o rg /10 .1109 /
JTEHM.2017.2761764 PMID:29204328

Holmes MD, Dalal S, Sewram V, Diamond MB, 
Adebamowo SN, Ajayi IO, et al. (2018). 
Consumption of processed food dietary patterns 
in four African populations. Public Health Nutr. 
21(8):1529–37.    https://doi.org/10.1017/
S136898001700386X PMID:29388531

Jedy-Agba E, McCormack V, Adebamowo C, 
Dos-Santos-Silva I (2016). Stage at diagnosis of 
breast cancer in sub-Saharan Africa: a systematic 
review and meta-analysis. Lancet Glob Health. 
4(12):e923–35.  https://doi.org/10.1016/S2214-
109X(16)30259-5 PMID:27855871

Jedy-Agba E, McCormack V, Olaomi O, Badejo 
W, Yilkudi M, Yawe T, et al. (2017). Determinants 
of stage at diagnosis of breast cancer in Nigerian 
women: sociodemographic, breast cancer 
awareness, health care access and clinical 
factors. Cancer Causes Control. 28(7):685–
97. https://doi.org/10.1007/s10552-017-0894-y 
PMID:28447308

Kapambwe S, Parham G, Mwanahamuntu M, 
Chirwa S, Mwanza J, Amuyunzu-Nyamongo M 
(2013). Innovative approaches to promoting cervi-
cal health and raising cervical cancer awareness 
by use of existing cultural structures in resource-li-
mited countries: experiences with traditional mar-
riage counseling in Zambia. Glob Health Promot. 
2 0 ( 4     S u p p l ) : 5 7 – 6 4 .     h t t p s : / / d o i .
org/10.1177/1757975913502689 PMID:24722743

Korir A, Yu Wang E, Sasieni P, Okerosi N, Ronoh 
V, Maxwell Parkin D (2017). Cancer risks in 
Nairobi (2000-2014) by ethnic group. Int J 
Cancer. 140(4):788–97. https://doi.org/10.1002/
ijc.30502 PMID:27813082

Malambo N, Erikson S (2018). ‘Worse than HIV’: 
the logics of cancer screening avoidance in 
Swaziland. Glob Public Health. 13(9):1276–86. 
https://doi.org/10.1080/17441692.2017.1339821 
PMID:28631983

McCormack VA, Joffe M, van den Berg E, Broeze 
N, dos Santos Silva I, Romieu I, et al. (2013). 
Breast cancer receptor status and stage at 
diagnosis in over 1,200 consecutive public 
hospital patients in Soweto, South Africa: a case 
series. Breast Cancer Res. 15(5):R84. https://doi.
org/10.1186/bcr3478 PMID:24041225

McCormack VA, Schüz J (2012). Africa’s growing 
cancer burden: environmental and occupational 
contributions. Cancer Epidemiol. 36(1):1–7. 
https://doi.org/10.1016/j.canep.2011.09.005 
PMID:21996568

McKenzie F, Zietsman A, Galukande M, Anele A, 
Adisa C, Parham G, et al. (2018a). Drivers of 
advanced stage at breast cancer diagnosis in the 
multicountry African Breast Cancer-Disparities in 
Outcomes (ABC-DO) study. Int J Cancer. 
142(8):1568–79.  https://doi.org/10.1002/
ijc.31187 PMID:29197068

McKenzie F, Zietsman A, Galukande M, Anele A, 
Adisa C, Parham G, et al. (2018b). Breast cancer 
awareness in the sub-Saharan African ABC-DO 
cohort: African Breast Cancer-Disparities in 
Outcomes study. Cancer Causes Control. 
29(8):721–30.  https://doi.org/10.1007/s10552-
018-1047-7 PMID:29980984

Mendenhall E (2017). Syndemics: a new path for 
global health research. Lancet. 389(10072):889–
9 1 .     h t t p s : / / d o i . o r g / 1 0 . 1 0 1 6 / S 0 1 4 0 -
6736(17)30602-5 PMID:28271827

Middleton DRS, Bouaoun L, Hanisch R, Bray F, 
Dzamalala C, Chasimpha S, et al. (2018). 
Esophageal cancer male to female incidence 
ratios in Africa: a systematic review and meta-
analysis of geographic, time and age trends. 
Cancer Epidemiol. 53:119–28.  https://doi.
o r g / 1 0 . 1 0 1 6 / j . c a n e p . 2 0 1 8 . 0 1 . 0 2 0 
PMID:29414631

Morrens B, Den Hond E, Schoeters G, Coertjens 
D, Colles A, Nawrot TS, et al. (2017). Human bio-
monitoring from an environmental justice pers-
pective: supporting study participation of women 
of Turkish and Moroccan descent. Environ 
Health. 16(1):48. https://doi.org/10.1186/s12940-
017-0260-2 PMID:28526013

Moultrie TA, Sayi TS, Timæus IM (2012). Birth 
intervals, postponement, and fertility decline in 
Africa: a new type of transition? Popul Stud 
(Camb). 66(3):241–58. https://doi.org/10.1080/00
324728.2012.701660 PMID:22891624

Mutale W, Chintu N, Amoroso C, Awoonor-Williams 
K, Phillips J, Baynes C, et al.; Population Health 
Implementation and Training – Africa Health Initia-
tive Data Collaborative (2013). Improving health in-
formation systems for decision making across five 
sub-Saharan African countries: implementation 
strategies from the African Health Initiative. BMC 
Health Serv Res. 13(Suppl 2):S9. https://doi.
org/10.1186/1472-6963-13-S2-S9 PMID:23819699

Newton R, Wakeham K, Bray F (2013). Cancer in 
the tropics. In: Farrar J, Hotez P, Junghanss T, 
Kang G, Lalloo D, White N, editors. Manson’s tro-
pical diseases. Elsevier.

Nsimba SE, Sussman S (2006). Tobacco 
advertisements and promotion industry on 
smoking in Tanzania: a review of negative public 
health implications for current and future 
generations. Tob Induc Dis. 3(2):41. https://doi.
org/10.1186/1617-9625-3-2-41 PMID:19570296

OECD (2014). How was life? Global well-being 
since 1820. Organisation for Economic Co-
operation  and Development. Available from:  
http://www.oecd.org/statistics/how-was-life-
9789264214262-en.htm.

Pinder LF, Nzayisenga JB, Shibemba A, Kusweje 
V, Chiboola H, Amuyunzu-Nyamongo M, et al. 
(2018). Demonstration of an algorithm to over-
come health system-related barriers to timely dia-
gnosis of breast diseases in rural Zambia. PLoS 
One. 13(5):e0196985.  https://doi.org/10.1371/
journal.pone.0196985 PMID:29746541

Plummer M, de Martel C, Vignat J, Ferlay J, Bray 
F, Franceschi S (2016). Global burden of cancers 
attributable to infections in 2012: a synthetic ana-
lysis. Lancet Glob Health. 4(9):e609–16.  https://
doi.org/10.1016/S2214-109X(16)30143-7 
PMID:27470177

References

Part 3 • Chapter 15. Research priorities for social inequalities in cancer in sub-Saharan Africa

PA
R

T 
3

C
H

A
P

TE
R

 1
5

https://doi.org/10.1016/S0277-9536(01)00331-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12113445&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12113445&dopt=Abstract
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30207593&dopt=Abstract
https://doi.org/10.1007/s10549-016-4088-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28025716&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28025716&dopt=Abstract
https://doi.org/10.1093/ije/dys184
https://doi.org/10.1093/ije/dys184
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23148108&dopt=Abstract
https://doi.org/10.1016/S0140-6736(01)05777-4
https://doi.org/10.1016/S0140-6736(01)05777-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11530148&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11530148&dopt=Abstract
https://gco.iarc.fr/today
https://doi.org/10.1002/ijc.29668
https://doi.org/10.1002/ijc.29668
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26135162&dopt=Abstract
https://doi.org/10.1016/S0140-6736(16)31392-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27814965&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27814965&dopt=Abstract
https://doi.org/10.1371/journal.pmed.1002351
https://doi.org/10.1371/journal.pmed.1002351
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28692663&dopt=Abstract
https://doi.org/10.1109/JTEHM.2017.2761764
https://doi.org/10.1109/JTEHM.2017.2761764
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29204328&dopt=Abstract
https://doi.org/10.1017/S136898001700386X
https://doi.org/10.1017/S136898001700386X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29388531&dopt=Abstract
https://doi.org/10.1016/S2214-109X(16)30259-5
https://doi.org/10.1016/S2214-109X(16)30259-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27855871&dopt=Abstract
https://doi.org/10.1007/s10552-017-0894-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28447308&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28447308&dopt=Abstract
https://doi.org/10.1177/1757975913502689
https://doi.org/10.1177/1757975913502689
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24722743&dopt=Abstract
https://doi.org/10.1002/ijc.30502
https://doi.org/10.1002/ijc.30502
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27813082&dopt=Abstract
https://doi.org/10.1080/17441692.2017.1339821
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28631983&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28631983&dopt=Abstract
https://doi.org/10.1186/bcr3478
https://doi.org/10.1186/bcr3478
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24041225&dopt=Abstract
https://doi.org/10.1016/j.canep.2011.09.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21996568&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21996568&dopt=Abstract
https://doi.org/10.1002/ijc.31187
https://doi.org/10.1002/ijc.31187
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29197068&dopt=Abstract
https://doi.org/10.1007/s10552-018-1047-7
https://doi.org/10.1007/s10552-018-1047-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29980984&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)30602-5
https://doi.org/10.1016/S0140-6736(17)30602-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28271827&dopt=Abstract
https://doi.org/10.1016/j.canep.2018.01.020
https://doi.org/10.1016/j.canep.2018.01.020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29414631&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29414631&dopt=Abstract
https://doi.org/10.1186/s12940-017-0260-2
https://doi.org/10.1186/s12940-017-0260-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28526013&dopt=Abstract
https://doi.org/10.1080/00324728.2012.701660
https://doi.org/10.1080/00324728.2012.701660
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22891624&dopt=Abstract
https://doi.org/10.1186/1472-6963-13-S2-S9
https://doi.org/10.1186/1472-6963-13-S2-S9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23819699&dopt=Abstract
https://doi.org/10.1186/1617-9625-3-2-41
https://doi.org/10.1186/1617-9625-3-2-41
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19570296&dopt=Abstract
http://www.oecd.org/statistics/how-was-life-9789264214262-en.htm
http://www.oecd.org/statistics/how-was-life-9789264214262-en.htm
https://doi.org/10.1371/journal.pone.0196985
https://doi.org/10.1371/journal.pone.0196985
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29746541&dopt=Abstract
https://doi.org/10.1016/S2214-109X(16)30143-7
https://doi.org/10.1016/S2214-109X(16)30143-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27470177&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27470177&dopt=Abstract


204

Roser M, Ortiz-Ospina E (2018). Global extreme 
poverty. Available from: https://ourworldindata.
org/extreme-poverty.

Singer PA, Bowman KW (2002). Quality care at the 
end of life. BMJ. 324(7349):1291–2. https://doi.
org/10.1136/bmj.324.7349.1291 PMID:12039810

Sreeramareddy CT, Harper S, Ernstsen L (2018). 
Educational and wealth inequalities 
in tobacco use among men and women in  
54 low-income and middle-income countries. Tob 
Control.  27(1):26–34.  https://doi.org/10.1136/
tobaccocontrol-2016-053266 PMID:27885168

UNDP Africa (2017). Income inequality trends in 
sub-Saharan Africa: divergence, determinants, 
and consequences. United Nations Development 
Programme, Regional Bureau for Africa. Available 
from: http://www.africa.undp.org/content/rba/en/
home/library/reports/income-inequality-trends-in-
sub-saharan-africa--divergence--dete.html.

Wabiri N, Taffa, N (2013). Socio-economic 
inequality and HIV in South Africa. BMC Public 
Health. 13:1037. https://doi.org/10.1186/1471-
2458-13-1037 PMID:24180366

Wakeham K, Newton R, Sitas S (2012). Cancer 
in the tropics. In: Magill AJ, Ryan ET, Hill D, 
Solomon T, editors. Hunter’s tropical medicine 
and emerging infectious diseases, 9th ed. 
Saunders. pp. 186–191.

Whitehead M (2007). A typology of actions to 
tackle social inequalities in health. J Epidemiol 
Community Health. 61(6):473–8. https://doi.
org/10.1136/jech.2005.037242 PMID:17496254

https://ourworldindata.org/extreme-poverty
https://ourworldindata.org/extreme-poverty
https://doi.org/10.1136/bmj.324.7349.1291
https://doi.org/10.1136/bmj.324.7349.1291
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12039810&dopt=Abstract
https://doi.org/10.1136/tobaccocontrol-2016-053266
https://doi.org/10.1136/tobaccocontrol-2016-053266
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27885168&dopt=Abstract
http://www.africa.undp.org/content/rba/en/home/library/reports/income-inequality-trends-in-sub-saharan-africa--divergence--dete.html
http://www.africa.undp.org/content/rba/en/home/library/reports/income-inequality-trends-in-sub-saharan-africa--divergence--dete.html
http://www.africa.undp.org/content/rba/en/home/library/reports/income-inequality-trends-in-sub-saharan-africa--divergence--dete.html
https://doi.org/10.1186/1471-2458-13-1037
https://doi.org/10.1186/1471-2458-13-1037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24180366&dopt=Abstract
https://doi.org/10.1136/jech.2005.037242
https://doi.org/10.1136/jech.2005.037242
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17496254&dopt=Abstract

