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Cancer, a disease of 
difference

Cancer is a disease of difference. It 
can occur in almost any part of the 
body, and within any particular organ 
may originate from more than one 
type of cell. Differences abound at 
the molecular level, where a unique, 
complex array of genetic and epige-
netic alterations is acquired in each 
tumour, albeit generally affecting a 
common set of key molecular path-
ways. These alterations collectively 
shape the malignant phenotype. The 
natural history of each cancer is also 
unique: cancers progress through 
different stages, which may or may 
not include recognizable precancer-
ous lesions, in processes that can 
span decades. These combined mo-
lecular, cellular, and morphological 
differences determine the inherent 

nature of each individual tumour. In 
turn, these resultant characteristics 
influence the requirement for par-
ticular treatments from the available 
spectrum of therapeutic modalities. 
These characteristics also provide 
the theoretical foundation of the new 
era of precision cancer medicine; an 
example is immunotherapy, which 
specifically seeks to target the un-
derlying cancer pathways in a given 
patient.

Cancer is a disease of differ-
ence not only at the micro or mo-
lecular level but also at the macro 
or societal level. The overall cancer 
incidence (excluding non-melano-
ma skin cancers) differs markedly 
worldwide; annual age-standard-
ized rates in men and women com-
bined are about 300 per 100 000 
in Australasia, North America, and 

western Europe, and one third of 
that in India and in many countries 
in the Persian Gulf and sub-Saha-
ran Africa (Bray et al., 2018). The 
global increase in cancer burden is 
projected to fall most heavily on the 
low- and middle-income countries; 
this is predominantly a reflection of 
demographic changes (Stewart and 
Wild, 2014).

Country-specific incidence rates 
for cancers of specific organ sites 
vary more dramatically than the 
overall cancer incidence rates do 
(Bray et al., 2018). For example, oe-
sophageal cancer is one of the most 
common cancers in men in parts 
of eastern and southern Africa but 
is generally uncommon in western 
and central Africa. The estimated 
age-standardized rate of liver cancer 
in Mongolian women is 40–50 times 

general considerations
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that in Norwegian women. Dramatic 
geographical variations in incidence 
largely reflect the prevalence of and 
level of exposure to different risk 
factors. As a consequence, cancer 
patterns can change over time with-
in a country. While cervical cancer 
rates in the Nordic countries have 
fallen markedly over the past few 
decades, there have been striking 
increases in parts of central and 
eastern Europe; these increases re-
flect changing sexual practices, an 
associated increased prevalence 
of human papillomavirus (HPV) in-
fection, and a continued absence 
of effective screening programmes. 
For example, incidence rates in 
Bulgaria and Romania are now sim-
ilar to those in several sub-Saharan 
African countries (Bray et al., 2018).

Similarly to the observations on 
incidence, cancer mortality and 
survival vary worldwide. In high-in-
come countries such as Australia, 
the Republic of Korea, and the USA, 
an average of 9 out of 10 women di-
agnosed with breast cancer survive 
the disease; in parts of Africa and 
India, the proportion is closer to 1 in 
2 (Allemani et al., 2018). Underlying 
these statistics are distinct cancer 
journeys experienced by women in 
these different parts of the world, 
from the awareness of symptoms 
onwards. Although data are sparse, 
in low- and middle-income countries 
the evidence of less favourable can-
cer outcomes is clear. A particularly 
poignant example is childhood leu-
kaemia. Progress to high survival 
estimates in wealthier countries con-
trasts starkly with the desperately 
low survival rates that continue to 
be seen in economically poorer set-
tings, despite the availability of inex-
pensive and effective treatments that 

can offer decades of additional life to 
those children with access (Petridou 
et al., 2015; Allemani et al., 2018).

Cancer differences reflect 
social inequalities

How far do these differences that 
characterize cancer reflect social in-
equalities? One does not have to look 
too hard or too long for evidence of 
an impact. For example, the hepatitis 
B virus (HBV) vaccine was available 
much earlier in the wealthier coun-
tries, which had a lower prevalence 
of chronic HBV infection and a lower 
incidence of liver cancer, than in the 
economically poorer countries where 
it will eventually make its greatest im-
pact. An unfolding and related exam-
ple is that of the new and effective, 
but expensive, drugs to treat hepa-
titis C virus (HCV) infection. There 
is also a risk that availability of the 
HPV vaccine will repeat the history 
of the HBV vaccine, unless forceful 
strategic measures are taken to en-
able access where infection is most 
common. Tobacco control measures 
have started to drive down cigarette 
smoking and lung cancer rates in 
several high-income countries, but 
the prevalence of smoking continues 
to climb in some low- and middle-in-
come countries. The national differ-
ences in exposures and in the avail-
ability of preventive interventions are 
most often mirrored by shortfalls in 
terms of access to early detection, 
treatment, and palliative care.

The above-mentioned inequality 
in cancer rates between countries is 
paralleled within countries. Among 
countries with very high or high 
Human Development Index (HDI), 
survival rates are higher among in-
habitants with high socioeconomic 
status (SES) than among those with 
low SES. In the USA, for 14 of 21 

cancer sites diagnosis at a more ad-
vanced stage was strongly associat-
ed with measures of poverty; for the 
other 7 sites there was no significant 
difference, but these were cancers 
that were difficult to diagnose early 
(Boscoe et al., 2016). In low- and 
middle-income countries, childhood 
cancer survival rates were uniform-
ly worse in groups with lower SES 
(Gupta et al., 2014); a gradient in 
survival by SES is also striking in the 
USA (Petridou et al., 2015). Even in 
countries with widely accessible 
high-quality health care and health 
insurance, differences in childhood 
cancer survival by SES persist 
(Adam et al., 2016).

The effects of inequalities on can-
cer incidence and mortality within 
countries also manifest themselves 
in the case of vulnerable or neglect-
ed groups. For example, in Australia, 
Canada, New Zealand, and the 
USA, the incidence rates of several 
preventable cancers, such as those 
of the cervix, liver, and lung, are 
generally higher in the Indigenous 
populations than in the non-Indig-
enous populations. Some cancers 
associated with behaviours typical 
of those countries (so-called indus-
trialized lifestyles) are less common 
among Indigenous populations, 
for example, breast and colorectal 
cancers (Moore et al., 2015). Other 
vulnerable groups may also have 
cancer rates that differ from those 
of the general population. For ex-
ample, HIV-positive women have far 
higher rates of cervical cancer than 
HIV-negative women do, because of 
their greater susceptibility to HPV in-
fection (Clifford et al., 2005).

When cancer statistics are com-
pared with different parameters of 
wealth, education, and life expec-
tancy (as for the HDI) or other SES 
indicators, it is important to remain 
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conscious of the distinction between 
analyses made between countries 
and those made within countries. 
Several cancers have lower inci-
dence rates in low- and middle-in-
come countries because the risk 
factors that accompany wealth or in-
dustrialization have not yet become 
prevalent, illustrating the benefits of 
remaining free from these carcino-
genic risks. Avoiding repeating the 
mistakes of the wealthy countries 
is a cancer control opportunity in 
itself. Despite lower incidence rates 
for some cancers, mortality rates in 
low- and middle-income countries 
may be similar to those in high-in-
come countries because of a lack 
of access to timely diagnosis and 
treatment; a global comparison of 
breast cancer incidence and mortal-
ity rates is a prime example (Bray et 
al., 2018).

Between-country comparisons 
primarily reflect inequalities in the 
overall pattern of exposure to risk 
factors, as well as in the availabil-
ity of and access to the relevant 
health services. Comparisons with-
in a country reveal how inequalities 
between groups of fellow citizens 
affect their cancer outcomes, at 
least partially reflecting differenc-
es in access to the available health 
services. International comparisons 
can guide national cancer control 
priorities, whereas the subtleties 
of cancer patterns within countries 
may reveal important indicators for 
targeted cancer control measures.

Detailing the nature of social 
inequalities and cancer

Although the inequalities narrative of 
“poor is worse” may hold as a gener-
al truth where cancer is concerned, 
the details merit scrutiny, particular-
ly within countries. For some can-

cers, including those of the thyroid, 
prostate, breast, and colon, the 
incidence is higher among groups 
with higher SES. For cancers of the 
thyroid, prostate, and breast, this at 
least partially reflects detection of 
an excess of early-stage cancers as 
a result of differential participation in 
cancer screening, either organized 
or opportunistic. Although there are 
net benefits of screening for breast 
cancer in terms of reduced mortality 
(Lauby-Secretan et al., 2015), this is 
not the case for thyroid or prostate 
cancer, where benefits are lacking 
and overdiagnosis and overtreat-
ment are common (Vaccarella et 
al., 2016; Martin et al., 2018). In the 
USA, thyroid cancer incidence was 
reported as being higher among the 
more affluent, whereas the diagno-
sis rates of late-stage thyroid cancer 
did not differ by level of affluence 
(Boscoe et al., 2016). In contrast, 
although the incidence of prostate 
cancer was also higher among 
the more affluent, late-stage pros-
tate cancer was diagnosed more 
frequently in those in the poorer 
groups. These types of compari-
sons merit further study, taking ac-
count of health services accessed 
by different societal groups.

The incidence of colon cancer 
rises as countries transition to high-
er levels of human development 
(Arnold et al., 2017). This partly re-
flects increased exposure to known 
risk factors, including obesity, phys-
ical inactivity, and a high intake of 
red and processed meat. However, 
when increasing exposure to such 
risk factors accompanies a coun-
try’s transition to a higher HDI, it is 
often the groups with the lowest SES 
that sooner or later experience the 
highest exposures and associated 
cancer incidence rates. There may 
be an initial, generalized increase in 

exposure, but this is usually followed 
by a divergence between the groups 
with higher and lower SES as the 
problem is identified and addressed 
by cancer control measures; such 
measures are differentially adopted 
across strata of SES. The tobacco 
epidemic has certainly followed this 
pattern in some countries. Another 
striking example is childhood obesi-
ty; national rates are starting to level 
off or fall in some high-income coun-
tries but continue to rise in countries 
still undergoing transition (Abarca-
Gómez et al., 2017). The effects 
are more subtle within a country, 
however. It is the SES groups with 
access to energy-dense diets that 
are at increased risk of obesity; in 
high-income countries, this tends to 
be those with lower SES, and in low- 
and middle-income countries, this 
tends to be those with higher SES 
(Wang and Lim, 2012). For exam-
ple, in the United Kingdom, 13% of 
children living in the most deprived 
areas are obese compared with 6% 
in the least deprived areas, and the 
gap is widening (Statistics Team, 
NHS Digital, 2018).

Precise measurement of inequali-
ties is required to test hypotheses in 
well-designed studies. The measures 
of inequality used may encompass 
many components, but analysis at 
such a level of agglomeration can 
mask important individual elements 
within a composite measure. Scope is 
also crucial. There are well-described 
variations in exposures to risk factors 
that vary with SES, such as tobacco 
use, alcohol consumption, obesity, 
and poor-quality diet. However, the 
relevant measures of inequality ex-
tend further into broader social deter-
minants of disease, including housing, 
education, and transport (McDaniel et 
al., 2019). The disaggregation of both 
exposures to risk factors and cancer 
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outcome data at the national level 
serves to reveal differences in inci-
dence, mortality, survival, and other 
parameters such as disability-adjust-
ed life years by sex, age, race, ethnic-
ity, education, occupation, residence, 
wealth, social capital, social standing, 
and social support structures (e.g. ac-
cess to health systems). The deeper 
one delves, the greater are the differ-
ences revealed in cancer rates as a 
result of social inequalities.

Cancer inequalities are not re-
stricted to measures of the physical 
nature of cancer. Cancer is lived 
differently. There are national and 
subnational differences in under-
standing of and beliefs about can-
cer, what causes it, and how to pre-
vent it. There are also differences 
in symptom presentation, access to 
early detection and diagnosis, par-
ticipation in cancer screening pro-
grammes, and access to preventive 
interventions. In all of these areas, 
knowledge and beliefs, which may 
vary with SES, have a bearing on 
cancer outcomes (McCutchan et 
al., 2015). Variations in knowledge 
about the disease accompany and 
often influence the lived experi-
ence of a cancer diagnosis, treat-
ment, and care. Access to and the 
user-friendliness of some of the new 
information technologies, including 
social media, are less influenced 
by SES; such technologies can 
therefore be tailored to inform spe-
cific groups within populations that 
are difficult to reach by traditional 
means, in turn reducing inequalities 
(Viswanath et al., 2012).

In summary, social inequalities 
form an intimate component of the 
observed differences in cancer 
rates between and within coun-
tries. Social inequalities are even 
written into the text of the altered 
genomes of cancer cells, referred 

to at the beginning of this chapter, 
as the links between exposures and 
tumour-specific mutations are eluci-
dated (Hollstein et al., 2017). To de-
velop fully adequate cancer control 
programmes that benefit the whole 
population, an understanding of the 
role of social inequalities in all as-
pects of the cancer continuum not 
only is required but also must be 
translated into action.

The role and commitment 
of IARC as the cancer 
agency of the World Health 
Organization

In this context, what is the rationale 
for a new IARC Scientific Publication 
on social inequalities and cancer, 
given that in 1997 IARC published 
a Scientific Publication titled Social 
Inequalities and Cancer (Kogevinas 
et al., 1997)?

First, the state of the science 
merits, or even calls out for, a full 
consideration of the available ev-
idence. A wealth of data has been 
accumulated over the past two 
decades, data that are far more ex-
tensive, encompassing more disci-
plinary divides, than in the original 
publication. IARC is perfectly situat-
ed to take on the task of assimilating 
and critically evaluating this wealth 
of information, and can maintain 
an international perspective while 
highlighting the outstanding gaps 
in knowledge and the relatively low 
levels of investment in this area 
compared with others in cancer re-
search and control.

Second, the possibility of trans-
lating the scientific evidence on so-
cial inequalities and cancer – these 
precious building blocks – into prac-
tice and delivering change has per-
haps never been better. There is a 
timeliness of opportunity, and this 
could mark one of those all-too-

rare occasions where the science 
might just coalesce with the political 
priority being given to noncommu-
nicable diseases, including cancer. 
The United Nations Sustainable 
Development Goals not only rec-
ognize noncommunicable diseases 
as a barrier to sustainable devel-
opment but also provide the more 
fundamental starting point of reduc-
ing inequalities as a social goal, a 
matter of justice and human rights. 
In turn, universal health coverage, 
a cornerstone of the World Health 
Organization, is another key part 
of the solution, enabling everyone 
to have access to “preventive and 
curative healthcare services, with-
out falling into poverty” (Vázquez 
and Ghebreyesus, 2017). Universal 
health coverage can enable access 
to some of the fundamental compo-
nents of comprehensive cancer con-
trol measures for all.

Third, anyone who has experi-
ence of the cancer burden interna-
tionally can testify to the fact that the 
disease places a universally heavy 
social and economic burden on in-
dividuals, families, communities, 
and populations. More than that, as  
outlined in this book, cancer is a 
universal illustration of inequality 
between human beings in terms of 
risk of developing the disease, time-
ly diagnosis, access to treatment 
and care, knowledge, the chance 
to experience life beyond a cancer 
diagnosis, and even hope. Social re-
sponsibility also drives IARC, as an 
international research agency with a 
public health focus, to use science 
to effectively decrease inequalities 
in cancer.

There are many areas of social 
inequalities and cancer to cover in 
this volume, but three stand out as 
fundamental to the goals of IARC.
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Data collection. There is a need 
to capture data on the many di-
mensions of social inequalities that 
have an impact on the cancer bur-
den. The former Director-General of 
the World Health Organization, Dr 
Margaret Chan, used to say, “What 
gets measured gets done.” In much 
of the population-based research 
on cancer, information on a suffi-
ciently broad range of social and 
economic parameters is simply not 
collected. Without the data, there 
is no reliable basis for analysis and 
evidence-based change. Therefore, 
unsurprisingly for a cancer research 
agency, the collection of high-
er-quality and more systematic data 
on social inequalities and cancer 
must be prioritized.

Prioritizing prevention. Empha-
sizing prevention as a core compo-
nent of reducing social inequalities 
in cancer is also critical. Primary 
prevention offers an effective mech-

anism to reach the greatest propor-
tion of a given population and hence 
would tend to reduce inequalities. 
However, a disproportionately low-
er level of investment is allocated 
to preventing cancer compared with 
investments made in other areas, 
such as development of some of 
the high-tech medical devices and 
precision cancer medicines whose 
introduction may even exacerbate 
the existing inequalities. At the very 
least, every new cancer control initi-
ative should be evaluated for wheth-
er it will reduce or increase the so-
cial inequalities faced in cancer. In 
terms of research funding, preven-
tion is the poor relative within the 
full spectrum of cancer control, par-
ticularly given the limited scope for 
private sector investment. This situ-
ation poses a strategic question for 
public and civil society investment 
in terms of what priorities are set for 
cancer research funding.

Evidence-based. Finally, in seiz-
ing this window of opportunity and 
seeking to bring the science to bear 
on policies to reduce social inequal-
ities in cancer, there is a need to be 
rigorous in the description of the ex-
tent and limits of the available data. 
One must tread carefully to avoid 
crossing the line between science 
and advocacy. In his remarkable 
chapter titled “Poverty and can-
cer” in the 1997 IARC publication, 
the former IARC Director Lorenzo 
Tomatis wrote, “In discussing pover-
ty and health, one enters a territory 
in which the borders between public 
health, the social sciences and pol-
itics are indistinct” (Tomatis, 1997). 
In producing the current volume this 
statement was kept in mind as the 
authors analysed what is known and 
what is not, and spelled out clearly 
the implications of both.

• �Cancer occurrence, causes, outcomes, and required control measures differ markedly both between and 
within countries. However, these differences are not neutral in nature but instead frequently reflect social 
inequalities in the distribution of cancer risk factors and access to prevention measures, early detection, 
treatment, and care, with a consequent impact on survival and quality of life after a cancer diagnosis.

• �A number of important steps are needed to reduce social inequalities in cancer: (i) inequalities need to be 
fully documented through well-designed research studies; (ii) greater emphasis should be given to prevention 
in general, with primary prevention offering an effective mechanism to reach the greatest proportion of a 
given population; and (iii) all cancer control measures should be evaluated as to whether inequalities are 
reduced or exacerbated by their implementation.

• �The agenda to reduce social inequalities in cancer aligns perfectly with the United Nations Sustainable 
Development Goals, which not only recognize noncommunicable diseases as a barrier to sustainable 
development but also provide the founding principle that reducing inequalities is a social goal. Above all 
else, therefore, our motivation for addressing social inequalities in cancer should be one of justice and 
human rights.

Key points
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