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It has been particularly difficult 
to specifically characterize diet as a 
risk factor for cancer, with the ex-
ceptions of contaminants such as 
aflatoxin contamination of mouldy 
foods as a cause of liver cancer, 
and arsenic in drinking-water as a 
cause of bladder cancer and skin 
cancer [8]. In the World Cancer 
Research Fund/American Institute 
for Cancer Research (WCRF/AICR) 
2018 Expert Report, the only other 
diet–cancer relationship for which 
the evidence was categorized as 
convincing was between consump-
tion of processed meat and risk of 
colorectal cancer [8]. However, the 
WCRF/AICR committee catego-
rized a large number of associations 
as probable, and these directions of 
association are mostly considered 
to be the same for risk of cardiovas-
cular disease. Hence, dietary rec-
ommendations for cancer and car-
diovascular disease largely overlap; 
they both emphasize consuming a 
largely plant-based diet and eating 
whole foods rather than processed 
foods [8,9].

Air pollution
In recent years, the contribution 
of air pollution to NCDs has be-
come far more widely appreciated. 
In 2006, the IARC Monographs 
classified indoor emissions from 
household combustion of coal as 

carcinogenic to humans (Group 1) 
and indoor emissions from house-
hold combustion of biomass fuel 
(primarily wood) as probably carci-
nogenic to humans (Group 2A). In 
2013, the IARC Monographs classi-
fied outdoor air pollution as carcino-
genic to humans (Group 1) and esti-
mated that 223 000 deaths per year 
worldwide (about 15% of all deaths 
from lung cancer) are attributable to 
outdoor air pollution.

On the basis of estimates from 
the Global Burden of Disease Study 
2015, The Lancet Commission on 
Pollution and Health estimated 
that 24% of DALYs lost due to tra-
cheal, bronchial, and lung cancers 
worldwide are attributable to air 
pollution, both indoor and outdoor, 
with a higher burden in low- and 
middle-income countries [10]. The 
association of air pollution with 
cardiovascular disease, stroke, 
and chronic obstructive pulmonary 
disease means that much larger 
numbers of DALYs lost and deaths 
due to these other NCDs are attrib-
uted to air pollution than for cancer. 
However, reduction in exposure to 
air pollution would be predicted to 
reduce the incidence of all four of 
these NCDs.

The precise components of air 
pollution that are causal are not fully 
identified. Particulates, notably par-
ticulate matter with particles of aero-

dynamic diameter less than 2.5 µm 
(PM2.5), are thought to be mainly 
responsible for the excess in lung 
cancer, because these particles can 
penetrate deeply into the lungs. In 
addition to particulate matter, air-
borne gases such as ozone, carbon 
monoxide, nitrogen dioxide, and sul-
fur dioxide may be associated with 
risk of diseases such as asthma, 
cardiovascular disease, and stroke.

Experience in high-
income countries
In some high-income countries, 
the mortality rates of NCDs have 
peaked – particularly with respect 
to cardiovascular diseases and, 
possibly, cancer. The 60-year 
trends in the USA (Fig. 6.9.2) show 
that age-adjusted mortality rates for 
cardiovascular diseases have de-
creased by about 75% from a peak 
in the 1960s, those for cerebrovas-
cular disease have decreased by 
78%, and those for cancer have 
decreased by 17% since 1980 
(https://www.cdc.gov/nchs/data/
hus/2011/024.pdf).

Similar reductions in the inci-
dence of cardiovascular diseases 
and of lung cancer in men have been 
seen in many high-income countries 
[11]. However, despite these declines 
in age-adjusted risks, reductions in 
the absolute number of deaths per 

Fig. 6.9.2. Decline in age-adjusted death rates per 100 000 people for major noncommunicable diseases in the USA, 1950–2010.
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year are smaller, because of popu-
lation growth and ageing. The es-
timates from the Global Burden of 
Disease Study 2017 of age- and sex-
specific rates for deaths and DALYs 
lost due to NCDs globally demon-
strate a substantial reduction in inci-
dence rates, but because of increas-
ing population sizes and population 
ageing the absolute number of cases 
continues to increase [12].

Modelling suggests that reduc-
tions in the prevalence of risk fac-
tors explain about 44–76% of the 
decline in mortality from coronary 
heart disease in the USA and other 
high-income countries, and im-
proved treatments and access to 
treatments explain about 23–47% 
of the decline [13]. The causes 
of the decline in cancer mortali-
ty rates in the USA are less well 
quantified, although a reduction in 
lung cancer mortality in men as a 
result of a decrease in the preva-
lence of smoking is clearly a major 
contributor. Over the 20th century, 
mortality rates from cervical cancer 
decreased dramatically in high-in-
come countries, mainly because of 
organized cervical cancer screen-

ing leading to early detection and 
treatment [14]. Therefore, the ex-
perience in high-income countries 
suggests that the size of the NCD 
epidemic is not predetermined, and 
the challenge for low- and middle-
income countries is whether they 
can intervene sufficiently early to 
mitigate the epidemic.

However, forecasting of future 
cancer rates suggests an increas-
ing global burden in the absence of 
major interventions. The projections 
from the Global Burden of Disease 
Study 2017 of the leading causes of 
years of life lost predict that between 
2016 and 2040, cancers of the lung, 
liver, colorectum, and breast will 
move up the rankings, as a result 
of a combination of changes in the 
prevalence of risk factors, popula-
tion growth and ageing, and declin-
ing mortality from NCDs [15].

Prevention and control of 
NCDs
A comprehensive NCD control pro-
gramme should include: (i) policy 
interventions that assist people to 
avoid risky behaviours, including in-

ternational cooperation in tobacco 
and agricultural policies; (ii) promo-
tion of health literacy, to increase 
self-efficacy in avoiding risks and 
maintaining health; and (iii) health 
services that combine timely and 
cost-effective management of NCD 
risk factors and clinically manifest 
NCDs (Table 6.9.1).

The major priority for cancer 
prevention is tobacco control (see 
Chapter 2.1), which could prevent 
about 29% of all cancer deaths in 
the USA and also greatly reduce the 
number of deaths from cardiovascu-
lar disease and chronic respiratory 
disease [16]. Tobacco smoking is 
the second largest cause of deaths 
worldwide [10]. Recent experience 
documents that when the preva-
lence of smoking declines, there are 
almost immediate reductions in the 
incidence of myocardial infarction 
and hospital admissions for asthma, 
and the incidence of lung cancer de-
creases within a decade [17].

The most effective way to re-
duce tobacco use is by increasing 
the price of tobacco products (see 
Chapter 6.1), and the most effec-
tive way to do this is by increasing  

Table 6.9.1. Opportunities for the prevention, detection, and treatment of noncommunicable diseases in low- and middle-income 
countries

Category Prevention Detection Treatment

Government policy Anti-tobacco policy
Regulation and labelling of processed foods 
and high-sugar beverages
Planning for safe, healthy environments that 
promote physical activity and limit transition 
to sedentary lifestyle
Mitigation of harmful effects of alcoholic 
beverages
Reduction in outdoor air pollution; provision 
of cleaner fuels where indoor air pollution 
due to burning of coal or biomass occurs

Promotion of awareness of 
NCDs, signs and symptoms, 
and need for early detection

Ensure access to affordable 
essential medicines

Health system Intersectoral planning for health promotion
Training of health personnel, including task-
shifting for cancer detection and treatment

Surveillance for risk factor and 
NCD prevalence
Facilities and equipment for 
low-cost detection of patients 
who should be referred for 
cancer workup

Facilities and equipment for 
affordable treatments
Recognition of need for both 
acute and chronic treatment 
of NCDs

Clinicians Counselling of patients in risk factor 
reduction
Treatment for tobacco addiction

Evaluation of intermediate 
risk factors; lifestyle and drug 
interventions to lower risk 
factor profiles
Appropriate screening (e.g. 
HPV detection)

Evidence-based treatment with 
affordable essential medicines
Procedural or surgical 
interventions if appropriate

HPV, human papillomavirus; NCDs, noncommunicable diseases.
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excise taxes. In both France and 
South Africa, tripling the price of cig-
arettes halved cigarette consumption 
in less than 15 years and doubled 
tobacco revenues to the state, which 
could be used to fund other smoking-
reduction activities, such as advertis-
ing and nicotine replacement therapy 
[18].

Worldwide, the age-standard-
ized prevalence of daily smok-
ing in 2016 was estimated to be 
25% in men and 5.4% in women 
[19]. Between 1990 and 2015, the 
global age-standardized preva-
lence decreased by 28% in men 
and by 34% in women; there was 
substantial heterogeneity across 
countries both in smoking preva-
lence and in change in prevalence 
[19]. Implementation of the WHO 
Framework Convention on Tobacco 
Control, called for in Target 3a of 
the United Nations Sustainable 
Development Goals, is still patchy, 
and a greatly decreased prevalence 
of smoking will be required to coun-
ter the demographic effects of an 
increase in the younger age groups 
that the tobacco industry targets to 
become new smokers. Increasing 
the quit rates among current smok-
ers is also critical. Another part of 
the solution is alternative sources of 

income for those who are financially 
dependent on growing tobacco.

The increase in the prevalence of 
obesity is predicted to result in an in-
crease in cancer incidence and mor-
tality (see Chapter 2.7). This implies 
that prevention of obesity is a prior-
ity for the prevention of cancer, as 
well as cardiovascular diseases and 
diabetes. The environment in much 
of the world has been described as 
obesogenic because of the increas-
ing availability of lower-cost pro-
cessed foods, combined with lower 
levels of daily physical activity.

The evidence shows that sugar-
sweetened beverages are important 
causes of childhood obesity, and 
substitution of lower-calorie options 
is associated with weight loss in ran-
domized trials [20,21]. Taxes on sug-
ar-sweetened beverages have been 
successful in lowering consumption, 
particularly in Central and South 
America, and preliminary evidence 
suggests some reductions in the 
prevalence of obesity (see Chapter 
6.2). However, much larger societal 
changes will be needed in intersec-
toral management of agriculture and 

Fig. 6.9.3. This display advertisement 
from Nepal illustrates one of the many 
aspects of tobacco control plans.

Fig. 6.9.4. This poster is part of the “no fast food” campaign in Azerbaijan.
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the food supply, as well as urban de-
sign to promote healthier transport 
options. In many countries, the im-
pact of rapid urbanization has meant 
that these considerations are given a 
low priority.

Exposure to indoor air pollution 
has become less prevalent glob-
ally but is still highly prevalent in 
low- and middle-income countries; 
about 3 billion people worldwide are 
exposed to household air pollution, 
which accounts for an estimated 
3.5–4 million deaths per year [22]. 
Exposure to outdoor air pollution 
has increased substantially in recent 
decades (see Chapter 2.9). In 2016, 
an estimated 95% of the world’s 
population lived in areas with ambi-
ent PM2.5 levels that exceeded the 
WHO air quality guideline of 10 μg/
m3 for outdoor PM2.5 (annual aver-
age), and 58% lived in areas with 
levels that exceeded 35 μg/m3 [23].

The sources of PM2.5 vary sub-
stantially geographically. Sand is 
a major component in North Africa 
and the Middle East. In India, burn-
ing of crop wastes, construction 
dust, and vehicular emissions com-
bine to create high levels of outdoor 
air pollution in the growing metropo-
lis of Delhi, which is surrounded by 
agricultural states. In China, coal-
fired power plants, automobiles, 
and industrial facilities are thought 
to be the dominant contributors to 
air pollution in the Beijing–Shanghai 
corridor [24]. Outdoor air pollu-

tion has recently become an issue 
in several cities in sub-Saharan 
Africa. Policies that reduce levels of 
air pollution are urgently needed, to 
reduce the burden of air pollution-
related morbidity and mortality.

Early-life vaccination against 
hepatitis B virus has sharply reduced 
the prevalence of chronic hepatitis 
B virus infection (see Chapter 5.6), 
and thus the incidence of liver can-
cer [25]. The recent development 
of direct-acting antiviral agents that 
can cure hepatitis C virus infection 
in more than 95% of people who 
take a 12-week course offers the 
potential to remove hepatitis C virus 
infection as a cause of liver cancer. 
Reductions in the prevalence of in-
fections with hepatitis B virus and 
hepatitis C virus will also reduce the 
incidence of non-cancer liver dis-
eases, such as cirrhosis.

Many of these interventions have 
been identified by WHO as being 
cost-effective. A set of 16 “best buys” 
out of 88 interventions have been 
selected on the basis of cost–effec-
tiveness and feasibility of implemen-
tation [26]. Five of these are policies 
designed to reduce the prevalence 
of tobacco use, three are to reduce 
alcohol consumption, and one aims 
to increase physical activity. These 
interventions involve legislative ac-
tions, public awareness campaigns, 
and public health interventions. 
These steps would be expected to 
decrease the risk of cancers, cardio-

vascular diseases, chronic obstruc-
tive pulmonary disease, stroke, and 
diabetes. HPV vaccination and cervi-
cal cancer screening are also a “best 
buy” but would not be predicted to 
directly alter the risk of other NCDs.

Health system 
challenges
The global NCD epidemic challeng-
es all health systems, although the 
challenges vary according to the 
level of development. In low- and 
middle-income countries, limited fi-
nancial protection from the costs of 
cancer treatment drives many peo-
ple into bankruptcy. The health-care 
infrastructure is inadequate to meet 
the needs, with limited facilities for 
advanced care and shortages of 
trained health workers. In general, 
the health systems are configured 
to provide acute episodic care and 
need to be adapted to provide chron-
ic continuous care across multiple 
disciplines. Although investment in 
secondary and tertiary hospitals 
may provide the physical facilities 
for cancer care, the specialization 
involved means that economies of 
scale or clinical experience may not 
be readily achievable between the 
treatment of cancer and treatment 
of other NCDs. This contrasts with 
the win–win component of a joint 
approach to reducing the preva-
lence of risk factors.

In many countries, access to es-
sential drugs is not assured. As a re-
sult, some countries, such as India 
and Thailand, are resorting to com-
pulsory licensing to domestically 
produce the more expensive cardio-
vascular or anticancer drugs. Many 
patients with cancer are deprived 
of low-cost drugs such as morphine 
that can provide pain relief; this is 
due to both national policies and in-
ternational regulations that restrict 
the trade in opioid drugs [27].

There is a need to train and 
deploy non-physician health-care 
workers in primary care to provide 
appropriate referral for potential 
cancer cases in an attempt to detect 
cancers at an earlier stage. This is 
a complex endeavour because of a 

Fig. 6.9.5. Part of the “This Girl Can” campaign from Sport England, which encourages 
women to get active.
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lack of knowledge in many popula-
tions about the signs and symptoms 
of cancer and its potential to be treat-
ed. Necessary diagnostic facilities 
include imaging, biopsy, and histo-
pathology. Treatment facilities range 
from outpatient oncology treatments 
to surgery and/or radiotherapy. Early 
presentation by patients, along with 
rapid referral, diagnosis, and treat-
ment initiation, requires substantial 
specialist staffing. The development 
of local and regional cancer centres, 

at three levels (state, capital, and 
district), is being pioneered by the 
Tata Trust in India to offer afford-
able clinical care closer to patients’ 
homes [28]. Telemedicine and mo-
bile phone consultations may be 
helpful in initial assessment before 
referral as well as in continuing clini-
cal management.

The costs of acute interventions 
and chronic care for NCDs, includ-
ing cancer, are a formidable bar-
rier for patients, governments, and 

health-care providers. The global 
movement for universal health cov-
erage means that many countries 
are adopting policies that provide 
greater financial protection to peo-
ple for health care, including the 
more treatable cancer types [29]. 
It is essential to ensure that na-
tional cancer control programmes 
actively explore potential synergies 
with the prevention and acute and 
chronic care of other NCDs.
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