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Introduction: Addressing the 
Chronic Non-communicable 
Disease Burden in Low- and 
Middle-income Countries

AMA DE-GRAFT AIKINS* AND CHARLES AGYEMANG

Chronic non-communicable diseases (NCDs) are non-infectious diseases that 
progress over the lifetime of  affected individuals and require long-term treatment 
and care [1, 2].1 Left undiagnosed, untreated or poorly managed, they often 
progress into serious disabling and life-threatening conditions. The four major 
types of  chronic NCDs are cardiovascular diseases (CVDs), cancers, chronic respi-
ratory diseases and diabetes. Other types include musculoskeletal conditions like 
arthritis, neurodegenerative conditions like dementia, mental health disorders 
and injuries.

Low- and middle-income countries (LMICs) in Africa, Asia and Latin America 
and the Caribbean bear a signifi cant proportion of  the global burden of  NCDs. We 
defi ne burden as the cumulative medical, economic and psychosocial costs of  the 
conditions. For example, 90% of  people dying under the age of  70 from NCDs live 
in LMICs and 80% of  deaths attributable to CVDs occur in LMICs [3]. The majority 
of  new cases of  some conditions like cancer and dementia are found in LMICs. The 
cost of  NCD care in LMICs is higher compared with the cost in high-income coun-
tries (HICs) for individuals, health systems and governments [1, 2, 4, 5]. Globally, 
long-term illnesses cause complex disruptions to the lives of  affected individuals 
and their families. However, in LMICs, NCDs create a vicious cycle of  ill-health 
and poverty that undermines psychological health, social support and other psy-
chosocial outcomes for affected communities [1, 6, 7].

There have been a number of  important reviews on the NCD burden in Africa, 
Asia and Latin America in international journals such as the Lancet, Bulletin of  
the World Health Organization, Globalization and Health, Ethnicity and Health and 
Global Health Action. However, there is no authoritative text that synthesizes the 
research evidence on the NCD burden across countries and regions that share 
similar public health, socio-economic and developmental patterns. This edited 
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volume aims to present the fi rst comprehensive synthesis of  the context and 
impact of  NCDs in LMICs and to offer insights on successful and sustainable inter-
ventions and policies that work for at-risk populations.

NCD Burden in Low- and Middle-income Countries: Context and 
Responses

Over the last decade, a series of  high-level global health discussions on the global 
burden of  NCDs have been convened by the World Health Organization (WHO), 
the United Nations (UN), the World Health Assembly and other global health 
institutions. These discussions have shaped the development of  a global agenda 
for NCD control that underscores the need for a ‘multi-faceted and multi- 
institutional’ framework and ‘a whole of  government, whole of  society’ approach 
for developing sustainable interventions [1, 8, 9]. There is a consensus that NCDs 
are a developmental issue and are fast becoming diseases of  poverty. As a result, 
there is a strong recommendation for addressing the social determinants of  NCDs, 
as well as the biological determinants [7]. Social determinants are defi ned as ‘eco-
nomic, environmental, political and social conditions in which people are born, 
live, work, and age’ [10]. One important aspect of  a social determinants approach 
to health intervention and policy is the relationship between the ‘social gradient’ 
and the structure, level and impact of  health inequality [11]. As poverty increases 
at the level of  country or community, the social determinants of  NCD risk, experi-
ences and care become more crucial in the development of  solutions. Another 
aspect is the role played by ‘structural drivers’ of  everyday life conditions. These 
drivers include ‘poor social policies, inequitable economic arrangements and bad 
politics that fashion the way societies are organized under the authorities of  gov-
ernments, as well as between countries under the effects of  globalization’ [12]. 
Within the context of  NCDs, the ‘policy regime’ of  the global health and the global 
NCD agenda also counts as a structural driver. The shared or contested ideological 
framework of  global and local policy actors, as well as the structural arrange-
ments within which ideas are embedded and operationalized, play a central role 
in the formulation, uptake and implementation of  NCD policies across countries.

Most experts recommend interventions that tackle the medical, social, eco-
nomic and political aspects of  the NCD burden. For example, the Lancet 
 Commission on Investing in Health recommends ‘a combination of  inexpensive 
population-based and clinical interventions, strengthening of  health systems and 
fi scal policies such as taxation, regulation, subsidies and other legislation to 
 curtail the health and economic effects of  NCDs’ [7].

The key factors underpinning the burden of  NCDs in LMICs are known. They 
include urbanization, ageing, globalization, unhealthy lifestyle practices and pov-
erty [8]. These factors arise from the intersection of  demographic, epidemiological 
and nutrition transitions unique to LMICs. Demographically, LMICs have the fast-
est rate of  urbanization and ageing. Countries are experiencing a ‘protracted and 
polarised’ epidemiological transition characterized by the co-existence of  infec-
tious and chronic diseases and by the poor facing a double jeopardy of  both condi-
tions [13]. A combination of  food market globalization and weak governance has 
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created a double burden of  undernutrition and overnutrition within countries, 
households and individuals [14]. The solutions proposed by the global agenda on 
NCDs are also known by LMIC governments and policy makers. The challenge has 
been to translate these well-known and politically endorsed recommendations 
into concrete context-specifi c solutions.

Introduction to the Chapters

The volume is presented in three parts. Part I focuses on the state of  the problem 
and state of  knowledge on the epidemiology and burden of  the major NCDs. Three 
chapters review the epidemiology and burden of  cardiovascular diseases and dia-
betes (Awuah et al., Chapter 1), cancers (Adeloye and Grant, Chapter 2) and 
neuro degenerative diseases (de-Graft Aikins et al., Chapter 4). Two chapters focus 
on the co-morbid and multi-morbid interactions between the major NCDs and 
infectious diseases (Oni and Unwin, Chapter 3) and mental health disorders 
(Huang et al., Chapter 5). For each chapter, authors review the roots and impact 
of  the burden of  their focal condition(s) and discuss available evidence on: (i) 
prevalence, morbidity and mortality; (ii) social determinants; and (iii) the major 
questions for future research, intervention and policy. The cross-cutting themes 
that emerge from Part I are presented in Box I.1.

Part II focuses on best practices and innovation in research and intervention. 
Four chapters discuss key issues on this theme including health systems strength-
ening (Coast et al., Chapter 6), population surveillance (Kengne et al., Chapter 7), 
community-based interventions (Addo and van de Vijver, Chapter 8) and self-help 
approaches to NCD care (de-Graft Aikins et al., Chapter 9). Cross-cutting themes 
from evidence on interventions are presented in Box I.2.

Policy development, implementation and evaluation are crucial but neglected 
aspects of  health systems responses to the NCD burden in LMICs. Part III focuses 
on policy development and implementation. Three chapters offer a comprehen-
sive analysis of  existing policies relevant to NCD prevention and control. They 
focus on policies that work, as well as discussing the lessons that can be learned 
from infectious disease control (Koram and Nimako, Chapter 10), NCD control in 
HICs (Agyemang et al., Chapter 11) and the current policy issues and activities 
arising from the 2011 UN High Level Meeting on NCDs and leading to a post-
2015 global health agenda (Mendis and Chestnov, Chapter 12). Cross-cutting 
themes emerging from Part III are presented in Box I.3.

The majority of  chapters apply the WHO health systems model to examine 
the challenges and opportunities in NCD research, prevention, control and policy. 
With this model, strong health systems have six building blocks – service delivery, 
health workforce, medicines and technology, information systems, fi nancing, and 
leadership and governance – that work synergistically to provide accessible, equi-
table, responsive and quality health services to the general population [15]. 
Strong health systems are also driven by people and their participatory power as 
both recipients and producers of  healthcare. Most LMIC health systems do not 
meet the criteria set by the WHO model. The chapters provide insights into par-
ticular health systems failures within the context of  NCD. They also offer evidence 
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of  interventions or initiatives that seek to strengthen or reorient health systems to 
provide more competent NCD care. In Fig. I.1, we present a synthesis of  chapter 
insights on concepts and models for developing NCD-competent health systems in 
LMICs.

Summary and Conclusions

This edited volume captures at least fi ve unique challenges that LMICs face with 
respect to the burden of  NCDs. First, the double burden of  infectious and chronic 
diseases in many countries compounds the complexity of  NCDs in terms of  their 
co-morbid and multi-morbid interactions with other chronic and infectious con-
ditions (Oni and Unwin, Chapter 3; Huang et al., Chapter 5). As more individuals 
live with two or more conditions, the medical, psychosocial and health systems 
impact of  NCDs increases. Secondly the structure and speed of  the demographic 

Box I.1. Cross-cutting themes on the state of the problem and state of knowledge on the 
NCD burden in LMICs.

 ● The burden of conditions like CVD and cancers is higher in LMICs compared with HICs.
 ● Some conditions, like cancers and neurodegenerative diseases, constitute a complex 

of discrete diseases with their unique epidemiological and medical profi les and implica-
tions for primary, secondary and tertiary care.

 ● The major NCDs share the following risk factors: physical inactivity, unhealthy diets, 
alcohol overconsumption and smoking. For some conditions like asthma and cancers, 
environmental risk factors (such as pollution) are important.

 ● Regional differences exist in the epidemiology of NCDs. For example, hypertension 
prevalence rates are highest in sub-Saharan Africa and lowest in Latin America; and 
physical activity levels are higher in South-east Asia compared with sub-Saharan 
Africa.

 ● NCDs and their risk factors are gendered for some conditions like diabetes and hyper-
tension and some risk factors like physical inactivity and obesity.

 ● NCDs interact in complex bidirectional ways with infectious diseases (such as human 
immunodefi ciency virus, malaria and tuberculosis) and mental health conditions (such 
as depression and anxiety).

 ● Cultural and community resources are central to the development of successful inter-
ventions – in terms of knowledge, beliefs and attitudes, health-seeking behaviours, 
community responses to people living with NCDs, competing systems of health and 
healing systems, and empowering communities and patients to advocate for better 
formal care and improved self-care.

 ● Effective solutions require a life course approach, taking into account age, gender and 
environmental mediators/modifi ers.

 ● Health systems are weak across the six building blocks of service delivery, medicines 
and technology, health workforce, information, fi nancing and leadership/governance.

 ● Innovative strategies are emerging to address health systems defi ciencies including 
integrated and collaborative care models, partnership approaches, task-shifting, advo-
cacy for cheaper treatment and disease surveillance. These trends are particularly 
strong for cancer, mental health and neurodegenerative disease care.
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Box I.2. Cross-cutting themes on best practices and innovation in research and 
intervention.

 ● For the majority of LMICs, health systems are fragmented and weak.
 ● Best-practice models and promising pilot studies exist in some LMICs that suggest 

health systems can be strengthened or reoriented to address the NCD burden. Models 
and studies exist across the six building blocks and include task-shifting (health work-
force), collaborative care models (service delivery), NCD surveillance systems (infor-
mation), advocacy for access to medicines by research groups and civil society 
organizations (medicines and technology), social insurance and social franchising 
approaches to NCD care fi nancing (fi nancing) and political investments in population-
based interventions (leadership and governance).

 ● Prioritizing prevention is critical for minimizing the fi nancial, medical and psychosocial 
costs of NCDs.

 ● A ‘multi-faceted and multi-institutional’ approach to NCD prevention and control requires 
equitable partnerships between patients, communities, health workers, mass media, 
civil society, policy makers, politicians and development partners.

 ● Empowering people as both recipients and producers of healthcare is central to health 
systems strengthening. Civil society organizations and patient and self-help groups are 
an emerging phenomenon at present but are expected to be drivers of change in the 
future.

 ● Leadership and governance are critical to driving/sustaining initiatives and in scaling 
up effective/cost-effective interventions. Good and replicable models of NCD leader-
ship and governance are reported in Bangladesh, Ethiopia and Thailand.

Box I.3. Cross-cutting themes on NCD policy development and implementation.

 ● NCDs are a developmental challenge.
 ● Social determinants of NCDs are central to understanding burden and developing solu-

tions.
 ● Cost-effective and sustainable NCD policies and interventions require fi nding a 

 balance between prevention and management and drawing intelligently on existing 
resources.

 ● Partnerships are central to NCD policy development and implementation. These part-
nerships must be multi-disciplinary, multi-sectoral and equitable.

 ● Service delivery has to be modelled on the ideal of universal health coverage and a 
diagonal and integrated approach to care will be essential.

 ● Understanding the synergies between the health systems building blocks and broader 
structural factors will inform more context-specifi c and sustainable interventions.

 ● Patients and communities have to play a greater role in advocating for health systems 
change and addressing the structural drivers relating to NCDs.

 ● A major challenge to leadership and governance in LMICs is the persistent gap between 
NCD policy development and implementation.

 ● Global frameworks for NCDs are important, but local ownership is crucial in implement-
ing cost-effective and sustainable solutions across countries.
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transition in LMICs have led to rapid urbanization and ageing. Urbanization and 
urban poverty create conditions of  high risk, such as unhealthy diets, physical 
inactivity, alcohol use, smoking, environmental pollution, psychosocial stress and 
infections. As populations age, there is a corresponding increase in the prevalence 
of  diseases of  ageing and of  experiences of  co-morbid and multi-morbid condi-
tions. Thirdly, poverty – at national, community and household levels – engenders 
an interaction of  social, economic and political barriers to good health, general 
well-being and optimal healthcare. Fourthly, LMIC health systems are weak and 
struggle to cope with complex public health problems due to inadequate fi nancial, 
material and human resources. Health systems are also weakened by their ideo-
logical and practical orientation to treating acute infectious diseases, and this is 
partly responsible for the limited attention to the social determinants of  NCDs in 
health systems responses. Finally, the policy regime of  global health and the glo-
bal NCD agenda engenders hierarchical relationships and inequitable sharing of  
resources between global and local actors. This undermines local commitment to 
and ownership of  potential solutions and excludes the participation of  individuals 
and communities affected by NCDs.

Fig. I.1. Concepts and models for developing NCD-competent health systems in LMICs.
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Most chapters have presented ‘best-practice’ responses and solutions to these 
challenges. Some chapters have presented evidence of  health systems strengthen-
ing or reorienting initiatives that have yielded productive outcomes for NCD 
 prevention and control in countries like India, Haiti, Malawi, Mauritius, 
Rwanda, South Africa and Thailand (Coast et al., Chapter 6; Addo and van de 
Vijver, Chapter 8). Community-based interventions have been implemented with 
some success in Brazil, China, India, Mauritius and Peru, demonstrating that 
 sustainable interventions can be developed in conditions of  poverty and that 
empowered communities can contribute to these efforts (Addo and van de Vijver, 
Chapter 8; Koram and Nimako, Chapter 10). Some chapters have provided exam-
ples of  how leadership and governance reshapes national responses to NCDs in 
countries like Bangladesh, Ethiopia, Mauritius and Thailand (Coast et al., Chapter 
6; Addo and van de Vijver, Chapter 8). Lessons from infectious disease control 
(Koram and Nimako, Chapter 10) and NCD interventions in high income coun-
tries (Agyemang et al., Chapter 11) are informing NCD control activities in some 
LMICs. Countries like Burma, Cambodia, Ethiopia, Malawi, Thailand and Viet-
nam have used human immunodefi ciency virus/AIDS control as a platform for 
improving NCD care (Coast et al., Chapter 6). The review of  the global agenda on 
NCDs by Mendis and Chestnov (Chapter 12) suggests that most LMIC govern-
ments are signatories to the current global recommendations on NCD prevention 
and control. The challenge for the future is replicating and scaling up existing 
best-practice models for specifi c conditions and affected communities in different 
countries. This will require a commitment to bridging the gap between policy 
development and implementation. Existing leadership and governance efforts in 
NCD control in LMICs provide important lessons for policy development and 
implementation.

Note

1There are debates over terminology. Some experts prefer to use chronic diseases 
instead of non-communicable diseases because chronic disease ‘suggests important 
shared features: chronic disease epidemics take decades to become fully established; 
given their long duration, there are many opportunities for prevention; they require a 
long-term and systematic approach to treatment; and health services must integrate 
the response to these diseases with the response to acute, infectious diseases’ [1]. 
The use of ‘chronic disease’ can be problematic in the sense that ‘some diseases 
referred to as “chronic” . . . may actually be acute (such as some forms of heart dis-
ease), just as some communicable diseases (such as HIV/AIDS) may assume 
“chronic” characteristics’ [2].
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1.1 Introduction

Cardiovascular diseases (CVDs) are the leading cause of  mortality worldwide, 
with more deaths from CVDs than from any other cause annually [1]. In 2008, 
it was estimated that CVDs accounted for over 17 million deaths worldwide from 
a total of  57 million [1]. The CVD burden varies across different world regions. 
In high-income countries, CVD-related deaths have declined progressively since 
the mid-20th century because of  successful preventive strategies and improved 
treatment for acute CVD events [2]. By contrast, in many low- and middle-
income countries (LMICs), CVD rates are increasing rapidly, and CVD is already 
the  leading cause of  death in many countries [3]. It is estimated that over 80% 
of  deaths attributable to CVDs occur in LMICs, with the occurrence being 
equally distributed among men and women [1]. Estimates show that LMICs 
experience 300–600 CVD deaths per 100,000 of  the population, which is 
higher than in most high-income countries [1]. This is an unfortunate paradox 
because many years of  progress in the fi ght against CVD in most high-income 
countries is being superseded by the rapidly increasing CVD burden in many 
LMICs [4].
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The total number of  CVD deaths (mainly stroke and coronary heart disease 
(CHD)) increased globally from 14.4 million in 1990 to 17.5 million in 2005. Of  
these deaths, 7.6 million were attributed to CHD and 5.7 million were attributed 
to stroke [5]. About 51% of  deaths due to stroke and 45% of  deaths due to CHD 
are also attributable to hypertension [6, 7].

The burden of  CVD in LMICs is expected to increase further. It is estimated 
that over 23 million people will die from CVD by 2030 [1, 8] and it will remain 
the single leading cause of  mortality and morbidity [8], more than infectious dis-
eases (including human immunodefi ciency virus/AIDS, tuberculosis and 
malaria), maternal and perinatal conditions, and nutritional disorders combined 
[9]. The largest increase in terms of  percentage will occur in the Eastern Mediter-
ranean region and the largest increase in number of  deaths in the South-east 
Asia region.

The main drivers of  the increasing burden of  CVD in LMICs are the 
 increasing trends in the prevalence of  risk factors such as hypertension, obesity 
and diabetes. Time trend analyses, for example, indicate that the prevalence of  
obesity in urban West Africa has more than doubled over the last 15 years [10]. 
The most important behavioural risk factors of  CVD are unhealthy diet, 
 physical inactivity and tobacco use. The effects of  unhealthy diet and physical 
inactivity may lead to hypertension, diabetes, dyslipidaemia, overweight and 
obesity, and subsequent CVDs. This clearly refl ects the changing lifestyles in 
most LMICs, such as consumption of  energy-dense foods and refi ned sugars 
complemented by less-energy-demanding jobs, particularly in the urban set-
tings. The changing lifestyle is driven mainly by rapid economic growth coupled 
with the rapid pace of  urbanization in LMICs. It has been suggested that it is the 
rapid development and resulting changes in the social fabric and physical envi-
ronment that are accelerating the CVD and other chronic diseases epidemic in 
LMICs [4]. The potentially devastating effects of  this trend are magnifi ed by a 
detrimental economic impact on households and nations, where poverty can be 
both a contributing cause and a consequence of  CVDs and other chronic dis-
eases [2].

The increasing burden of  CVD is occurring at a time when communicable 
diseases are still highly prevalent, particularly in Africa and South-east Asia, plac-
ing a great demand on the overburdened and impoverished healthcare systems in 
many of  these countries.

Below we describe the current burden of  the main CVDs (i.e. stroke and CHD) 
and their main risk factors (i.e. hypertension, diabetes, obesity, smoking, physical 
inactivity, excessive alcohol consumption) in the last 15 years using data from 
individual studies and systematic review articles known to the authors. Literature 
searches were performed using electronic databases (PubMed, PsycINFO and 
Google Scholar) that reported data on the epidemiology of  stroke, CHD, hyper-
tension and diabetes, overweight and obesity, smoking, physical inactivity and 
alcohol consumption in Africa, Asia, the Middle East, Latin America and the 
 Caribbean. The articles used in this review consist of  scholarly papers published 
between 2000 and 2014.
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1.2 The Burden of CVD

Stroke

The prevalence of  stroke in LMICs in the period between 2000 and 2014 ranged 
from 114 per 100,000 people in an urban community in Nigeria [11] to 9300 per 
100,000 people in an urban area in China [12]. In rural areas of  LMICs, the prev-
alence of  stroke ranged from 243 per 100,000 in South Africa [13] to 6500 per 
100,000 in Mexico [12]. The prevalence of  stroke varied between different studies 
for some countries. For example, in Egypt, the prevalence of  stroke ranged from 
508 per 100,000 [14] to 963 per 100,000 [15]. The incidence of  stroke ranged 
from 25 per 100,000 in Nigeria [16] to 250 per 100,000 in Egypt [17]. The prev-
alence and incidence of  stroke was higher in men than in women.

The estimates indicated that stroke prevalence and mortality rates were 25% 
greater in LMICs relative to high-income countries [18]. Furthermore, a study of  
56 population-based registries worldwide showed that there was a 42% decrease 
in stroke incidence in high-income countries, whereas LMICs experienced a 100% 
increase in stroke incidence from 1970 to 2008 [19]. In the absence of  any mean-
ingful clinical or public health interventions, it is expected that the incidence of  
stroke will increase further in LMICs.

Coronary heart disease

CHD, the principal component of  CVD, is the leading cause of  death in all World 
Health Organization (WHO) regions of  the world except for the African region 
[20]. CHD is not only a disease of  the elderly in high-income countries but also 
has a major global impact on the economically active population, and is a grow-
ing concern for LMICs [21]. Even in sub-Saharan Africa, where CHD was not con-
sidered as a major public health concern, it now ranks eighth among the leading 
causes of  death in men and women in the region [22]. More importantly, among 
people aged >60 years, CHD is already the leading cause of  death in men and the 
second leading cause of  death in women in the African region. Mensah’s study 
showed the age-adjusted mortality rate for CHD ranged from 111 per 100,000 in 
Algeria to 277 per 100,000 in Mauritius in men, and 49 per 100,000 in the 
 Seychelles to 161 per 100,000 in Mauritius among women [22]. Additionally, 
in China, the age-adjusted death rate from CHD in the period under review was 
80–128 per 100,000 for men and 57–98 per 100,000 for women [23]. Further-
more, among men aged 35–64, CHD mortality rates were 64–106 per 100,000 in 
China [24]. High mortality levels have also been reported in many LMICs. Age-
standardized mortality due to CHD was 110 per 100,000 in the Federated States 
of  Micronesia, 125 per 100,000 in Samoa and 181 per 100,000 in Nauru [7]. In 
Mexico, the age-adjusted mortality due to CHD in the year 2000 was 82 per 
100,000 in men and 53 per 100,000 in women [25]. In India, it was estimated 
that 31.8 million people were living with CHD in 2001 [26].

The age-adjusted prevalence of  CHD in Iran was 12.7% [27], 5.5% in Saudi 
Arabia [28] and 5.9% in Jordan [29]. The rising prevalence of  risk factors such as 
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hypertension and diabetes, as well as the weak and overstretched health systems 
in most LMICs, will most likely exacerbate the burden of  CHD in these regions.

1.3 Risk Factors of CVD

1.3.1 Metabolic risk factors

Hypertension

We considered articles that defi ned hypertension as a measured blood pressure 
of  >140 mmHg systolic and/or >90 mmHg diastolic or as those receiving anti-
hypertensive therapy. The prevalence of  hypertension ranged from 6.8% in a 
rural community in Mexico [30] to 69.9% in an urban study among individuals 
aged 70 and above in Tanzania [31]. The prevalence in rural areas ranged between 
6.8% in Mexico [30] and 42.9% in Brazil [32]. The prevalence of  hypertension in 
urban areas, on the other hand, ranged from 12.3% in Kenya [33] to 69.9% in 
Tanzania [31]. There was a higher hypertension prevalence among males than 
among females. There were considerable differences in the prevalence of  hyper-
tension in studies conducted in the same country. For example, the prevalence of  
hypertension ranged from 21.9% [34] to 42.1% [35] in China, from 9.3% [36] to 
30.3% [37] in Ethiopia and from 15% [38] to 30.3% [39] in India. The evidence 
from the studies included in this review suggests that the prevalence of  hyper-
tension is comparable to that found in high-income countries. The African region 
has the highest prevalence rate, 46% of  adults aged 25 and above, whereas the 
Americas have the lowest prevalence, at 35%.

Despite the increasing burden of  hypertension in LMICs, a large number of  
people with hypertension are undiagnosed, untreated and uncontrolled [40]. As 
of  2008, almost 1 billion people had uncontrolled hypertension worldwide [41]. 
This means that a large number of  people in LMICs will be affected by hypertension- 
related complications unless major efforts are made to halt or reduce the  current 
rising prevalence of  hypertension and its poor control.

Diabetes

With regard to diabetes (type 2), articles were included if  they reported the preva-
lence of  the condition, impaired fasting glucose and/or impaired glucose toler-
ance. The prevalence of  diabetes in LMICs was as low as 0.4% in a rural community 
in Uganda [42] and as high as 26.3% in a study conducted in an urban commu-
nity in South Africa [43]. Most of  the studies reported a higher diabetes preva-
lence among men compared with women. The prevalence in rural settings ranged 
between 0.4% in Uganda [42] and 17.5% in Sri Lanka [44]. In the studies that 
focused on urban communities, the prevalence was from 4.4% in Peru [45] to 
26.3% in South Africa [43]. The prevalence of  impaired glucose tolerance was 
from 2.2% in an urban community in Nigeria [46] to 21.6% in Ethiopia [47], 
while the prevalence of  impaired fasting glucose ranged from 1.2% in an urban 
town in South Africa [48] to 12.1% in a study conducted in a rural community in 
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Angola [49]. Studies conducted in the same country showed some variation in 
the prevalence of  diabetes. For example, the prevalence of  diabetes ranged from 
4.3% in rural India [50] to 24.6% in urban India [51].

The review of  studies on diabetes in LMICs indicated that the rates are as high 
as rates observed in high-income countries [52]. The number of  individuals with 
diabetes in LMICs is likely to be even higher than current estimates because of  a 
substantial proportion of  people living with diabetes who are undetected [53]. 
This leads to an increase in diabetes complications (principally nephropathy, 
retinopathy, neuropathy and small-vessel vasculopathy causing lower extremity 
amputation). These complications account for much of  the social and fi nancial 
burden of  diabetes in LMICs [52]. According to the latest estimates from the Inter-
national Diabetes Federation, the African region has the highest proportion of  
undiagnosed type 2 diabetes (63%), and over half  a million people in the region 
died from diabetes-related causes in 2013 [53]. This represents 8.6% of  deaths 
from all causes in adults in the region. Moreover, despite the predominantly urban 
impact of  the epidemic, diabetes is fast becoming a major health problem in rural 
communities in LMICs [54].

The rising prevalence of  diabetes in LMICs is, to a large extent, attributed 
to rapid globalization and urbanization, with subsequent changes in diet, a reduc-
tion in physical activity levels and the adoption of  sedentary lifestyles. The diabe-
tes epidemic has increased in line with the worldwide rise in overweight and 
obesity.

Obesity

The prevalence of  overweight and obesity is increasing at an alarming rate in 
both high-income countries and LMICs throughout the globe. WHO estimates 
indicate that the undernourished population in the world has declined, whereas 
the overnourished population has increased signifi cantly [55]. Data from WHO 
show that, globally, there are more than 1 billion adults who are overweight and 
300 million obese people. LMICs have been particularly affected, with obesity 
rates having increased more than threefold since 1980 in the Pacifi c Islands, 
 Australasia and China [55]. Overweight and obesity are important risk factors 
for diabetes, CVD, cancer and premature death. In a review of  CHD among LMICs, 
Gaziano et al. found a high population attribution factor of  10 and 5%, respec-
tively, for Eastern Asia and Pacifi c and South Asia and 8% for sub-Saharan Africa 
[25]. In addition, Kelly et al. reported an average prevalence of  overweight of  
20.4% among women and 16.8% among men for Asian countries compared with 
those of  sub-Saharan Africa, which were 17.5 and 12.1% for women and men, 
respectively [56]. Although explanations for the high prevalence are complex, it 
can be attributed to factors such as changes in dietary patterns, low physical 
activity levels and sedentary behaviours due to increased used of  motorized 
 vehicles as urbanization increases [57]. The gender-based prevalence from the 
studies indicates that women have been more affected by overweight and obesity 
than men. In India, 30% of  females aged 25 and above were considered to be 
obese compared with 18% of  their male counterparts [58]. Urban residents have 
also been more affected by overweight and obesity compared with rural residents. 
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For example, in Cameroon, 17.1% versus 5.4% of  urban women and men and 3% 
versus 0.5% of  rural women and men, respectively, were found to be obese [59].

As the overweight and obesity epidemic positively correlates with the rising 
burden of  CVD in LMICs, their reduction will have a major impact in reducing the 
current CVD burden worldwide.

Dyslipidaemia

High cholesterol levels increase the risks of  heart disease and stroke [60]. About 
one-third of  CHD is attributable to high cholesterol globally. High cholesterol is 
estimated to cause 2.6 million deaths and 29.7 million disability-adjusted life 
years [61]. High cholesterol is a major cause of  disease burden in both high-
income countries and LMICs as a risk factor for CHD and stroke [62]. In 2008, the 
global prevalence of  high total cholesterol among adults was 39%. The preva-
lence was higher in women (40%) than in men (37%). In general, raised choles-
terol is higher in high-income countries than in LMICs. However, evidence 
suggests that the levels are increasing in LMICs. The prevalence of  high total cho-
lesterol was highest in the WHO European Region (54% for both men and women), 
followed by the WHO Region of  the Americas (48% for both men and women). 
The WHO African Region and the WHO South-east Asia Region showed the low-
est prevalence of  high cholesterol (23 and 30%, respectively). Reduction of  high 
cholesterol levels will have a major impact in reducing CHD and stroke in LMICs. 
It has been found that a 10% reduction in serum cholesterol in men aged 40 and 
above resulted in a 50% reduction in heart disease within 5 years [63].

1.3.2 Behaviour risk factors

Alcohol consumption

Harmful use of  alcohol is an important contributor to the global burden of  disease 
and is the third leading risk factor for premature deaths and disabilities in the 
world [61]. It is estimated that about 2.5 million people worldwide die of  alcohol-
related causes every year. Harmful use of  alcohol is a major avoidable risk factor 
for neuropsychiatric disorders and other non-communicable diseases such as 
CVD, cirrhosis of  the liver and various cancers. The prevalence of  alcohol con-
sumption is generally higher in males than in females, and in urban residents 
than in rural residents in LMICs. The proportion of  males who regularly consume 
alcohol is more than twice the number of  females (35% versus 13%, respectively) 
[64, 65].

A considerable scientifi c knowledge base is available for policy makers on the 
effectiveness and cost-effectiveness of  strategies and interventions to prevent and 
reduce alcohol-related harm. However, much of  the evidence comes from high-
income countries and suggests the need for more work on this topic in LMICs. 
Nevertheless, the current evidence gives suffi cient knowledge to inform policy in 
terms of  comparative effectiveness and cost-effectiveness of  selected policy meas-
ures [66].
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Tobacco

Tobacco use is an important risk factor for CVD, cancer and respiratory mortality. 
Worldwide, 12% of  all deaths among adults aged 30 years and over are attributed 
to tobacco. It kills nearly 6 million people each year [61]. Over 5 million of  these 
deaths are due to direct tobacco use, while more than 600,000 are due to non-
smokers being exposed to second-hand smoke. About 80% of  the world’s 1 billion 
smokers reside in LMICs. The prevalence of  tobacco use ranges from 8.9 to 41.8% 
[65]. Generally, men in LMICs constitute higher proportions of  individuals who 
use tobacco compared with their female counterparts. This high proportion is 
among Asian countries such as Nepal and the Federated States of  Micronesia 
compared with sub-Saharan Africa. In the Federated States of  Micronesia, one 
study reported that 37.7% of  males compared with 16.7% of  females had used 
tobacco [67]. Knowledge about the health consequences of  tobacco use was 
found to be high among some sub-Saharan African countries like Ghana. In a 
faith-based study in Ghana, 97% of  167 congregants of  some selected churches 
in Accra had the knowledge that cigarette smoking could cause heart disease and 
stroke [68].

Considerable progress has been made in global tobacco control since the 
adoption of  the WHO Framework Convention on Tobacco Control. The WHO 
Report on the Global Tobacco Epidemic in 2013 demonstrated that any country can 
introduce an effective tobacco control programme to reduce tobacco use, irre-
spective of  its political structure or income level [69]. This means that efforts to 
incorporate all provisions of  the WHO Framework Convention into national 
tobacco control programmes will save more lives in LMICs.

Physical inactivity

Evidence strongly indicates that physical inactivity increases the risk of  many 
adverse health conditions such as CHD, type 2 diabetes and cancers, and also 
shortens life expectancy. It has been estimated that a 10 or 25% reduction in 
physical inactivity, for example, could avert 533,000 and more than 1.3 million 
deaths every year [70]. However, physical inactivity remains a major problem 
across the world. Globally, 31% of  adults aged 15 years and above were insuffi -
ciently active in 2008 [1]. In a review by Hallal et al., individuals living in LMICs 
had lower levels of  physical inactivity compared with those living in high-income 
countries (20% for LMICs compared with more than 40% for high-income coun-
tries) [71]. They also found that, in LMICs, there were more individuals who were 
physically inactive in sub-Saharan Africa compared with those from South-east 
Asia [71]. Generally, there is an important gender difference in the prevalence of  
physical inactivity in LMICs. The prevalence of  physical inactivity was high 
among females compared with their male counterparts. For instance, about 
88.6% of  females compared with 72.6% of  males from the Federated States of  
Micronesia were physically inactive [67]. Similarly, Nepalese females were more 
physically inactive than their male counterparts (21.9 versus 17.9%). In con-
trast, Yusuf  et al. found among four LMICs that higher proportions of  males 
(22.5%) compared with females (17.1%) were physically inactive [65]. Physical 
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inactivity rates are also relatively high in urban areas compared with rural areas 
[72]. In Nigeria, physical activity was found to be lower among individuals with a 
higher income [73]. In addition, neighbourhood safety from traffi c and crime at 
night and during the day were found to be promoters of  physical activity [74].

1.4 Implications for the Increasing Burden of CVDs in LMICs

CVDs come with a huge economic burden. Besides the disruption of  life functions/
activities and loss of  life associated with CVD, LMICs face immense economic chal-
lenges associated with the epidemic. The costs are twofold: the indirect cost to the 
national economy (which includes time and productivity loss), and that to indi-
viduals and households (which includes income loss of  individuals living with 
CVD and family members, usually the caregivers) [75]. For example, in India, it 
has been estimated that loss of  income of  individuals living with CVD and care-
givers was 60.5 and 39.5%, respectively [76].

There is also a direct cost to the healthcare system. For example, in China, 
annual direct costs of  CVD are estimated at over US$40 billion, which is about 4% 
of  its gross national income [77]. In addition, estimated losses to gross domestic 
product as a result of  CVD ranged from US$20 million dollars in Ethiopia to nearly 
US$1 billion in China and India in 2005 [18]. The economic impact is further 
compounded by the fact that a high proportion of  the CVD burden in LMICs 
occurs earlier among adults in the economically active population [78]. An evalu-
ation of  the potential loss due to early onset of  CVD in Brazil, India, China, South 
Africa and Mexico indicated that about 21 million years of  future productive life 
are lost because of  CVD each year [79].

Although the economic impact of  CVD in LMICs is high, the resources devoted 
toward healthcare are inadequate. Most LMICs devote about 6% of  their gross 
national income to healthcare compared with 10% in high-income countries 
[78]. Considering the limited resources available in LMICs, only the interventions 
that can lead to substantial reductions in the mortality and morbidity of  CVD at 
relatively low cost are likely to be sustainable.

It has been suggested that the prevention of  CVD risk factors is a more cost-
effective and sustainable approach in dealing with the CVD epidemic in LMICs 
[80]. Furthermore, paying attention to the prevention and management of  CVD 
risk factors will lower costs of  care, foster effective treatment and reduce the bur-
den of  CVD, particularly morbidity and mortality [81]. Prevention and manage-
ment strategies will be more effective if  they are structured and integrated [81] 
(see Koram and Nimako, Chapter 10, this volume). In most LMICs, it is diffi cult to 
implement such structured and integrated programmes because of  overstretched 
and poorly resourced health systems and the lack of  political commitment or will 
[82]. To overcome some of  these challenges, stakeholders in the health sector in 
LMICs should draw on the most effective programmes from high-income coun-
tries and other LMICs who have managed and reduced the CVD burden in the 
planning and implementation of  CVD intervention programmes [82] (see Koram 
and Nimako, Chapter 10, and Agyemang et al., Chapter 11, this volume).
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1.5 Conclusion

CVDs have increased to approximately 50% of  the total disease burden in LMICs 
undergoing the epidemiological transition. This burden has fi nancial implications 
for individuals and governments in LMICs. A focus on prevention of  CVD may be 
a more effi cient strategy given the limited resources in LMICs. The challenges that 
LMICs face in the prevention and control of  CVD are enormous, including the 
under-appreciation of  the magnitude of  the disease burden, poorly resourced 
healthcare systems for provision of  comprehensive preventive and primary 
healthcare, and increasing urbanization accompanied by the adoption of  less 
healthy lifestyles. Although daunting, these challenges are not insurmountable. 
Effective intervention programmes or policies will require a multi-disciplinary 
approach of  key national and international players with a strong political 
 commitment.
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2.1 Introduction

The burden of  cancers is increasing worldwide and is a major contributor to  global 
morbidities and mortalities [1]. Cancer was previously thought to be a disease of  
the industrialized nations [1, 2]; however, evidence now shows that most new 
cases of  cancers are found in low- and middle-income countries (LMICs), increas-
ing from 15% in 1970 to 56% in 2008, and projected to reach about 70% by 2030 
[3]. One major challenge is in the overall response to this growing burden in many 
LMICs, with late presentations, a poor health system response and consequently 
low survival rates reported in many LMICs compared with improved responses 
and survival rates in developed countries [4, 5]. Rapid population growth, increas-
ing life expectancy and progressively westernized lifestyles in many developing 
countries are driving the burden of  cancers, which will continue to rise [6], with 
about 27 million incident cases, 17 million deaths and over 75 million prevalent 
cases of  cancers expected by 2030 [7]. According to the 2011 United Nations 
High-Level Meeting on Non-Communicable Diseases, the focus of  many stake-
holders has turned towards addressing this growing burden of  cancers and other 
non-communicable diseases (NCDs) [8], especially in Africa and other LMICs, 
where the existing high burden from infectious diseases is exacerbating the cancer 
profi le and contributing to double and triple burdens of  disease [9].

Cancer is not a single disease but a group of  chronic diseases characterized by 
the uncontrolled growth of  abnormal cells within the body. These abnormal cells 
often spread to other parts of  the body (e.g. liver, lymph nodes, lungs and brain) – a 
process called metastasis. Most cancers arise from damage to genes or genetic 
mutations, which themselves are infl uenced by both internal and environmental 
factors. There is no one cause of  cancer; rather, there are many causes and many 
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contributing factors, with each cancer type having its own specifi c set of  drivers 
and risk factors. However, there are also shared factors that together infl uence the 
cancer burden inordinately. These include environmental factors such as tobacco, 
radiation, chemicals, dietary factors and infectious diseases. Alongside these exter-
nal factors, there are a set of  internal factors linked to cancer including hormones, 
immune conditions, metabolic disorders and inherited genetic abnormalities.

2.2 Global Summary of Cancers

2.2.1 LMICs

Table 2.1 presents a set of  different cancers ranked over the past 20 years [10, 
11]. Parkin et al. noted that there were 10.1 million new cancer cases and 6.2 
million deaths in 2000. Lung cancer was the main cancer globally, with over 1.2 
million new cases and 1.1 million deaths, and breast cancer was the second most 
common with about 1.05 million new cases and about 373,000 deaths [10]. 
Other cancers dominating the landscape include colorectal cancer with 876,000 
new cases and 492,000 deaths, stomach cancer with 876,000 new cases and 
647,000 deaths, and liver cancer with 564,000 new cases and 549,000 deaths 
[10]. Oncologists have noted that the relatively favourable prognosis of  breast 
cancer has been shaped by better responses from many health sectors, and this 
has resulted in a relatively lower death rate compared with other cancers with 
higher incidence rates [4]. However, Jemal et al. argued that, despite a relatively 
lower cancer incidence in the developed world compared with less developed 
countries, the overall mortality rates are virtually the same [14]. The 2002 
 GLOBOCAN study reported estimates underpin this increasing burden of  cancers 
globally [13]. By 2008, GLOBOCAN estimates rose to a total of  12.7 million new 
cancer cases and 7.6 million deaths, with Africa accounting for 5.6 and 7.1% of  
global new cancer cases and deaths, respectively [7]. For specifi c cancers, the 
 pattern remained the same as the estimates reported in 2000 and 2002. Lung 
cancer presented with the highest burden with 1.61 million new cases and 1.38 

Table 2.1. Reported new cases and deaths for the top fi ve cancers globally (1990–2008).

Site

Year (estimate in millions)

1990 [12] 2001 [10] 2002 [14] 2008 [7]

New 
cases Deaths

New 
cases Deaths

New 
cases Deaths

New 
cases Deaths

All – – 10.111 6.211 10.911 6.711 12.711 7.611
Lung 1.041 – 11.211 1.111 11.351 1.181 11.611 1.381
Breast 0.796 – 11.051 0.373 11.151 0.411 11.381 0.458
Colorectal 0.782 – 10.945 0.492 11.021 0.529 11.231 0.608
Stomach 0.798 – 10.876 0.647 10.934 0.711 10.989 0.738
Liver 0.437 – 10.564 0.549 10.626 0.598 10.748 0.696
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million deaths, followed by breast cancer with 1.38 million new cases and 
458,000 deaths, colorectal cancer with 1.23 million new cases and 608,000 
deaths, stomach cancer with 989,000 cases and 738,000 deaths, and liver  cancer 
with 748,000 cases and 696,000 deaths [7].

According to Soerjomataram et al., about 169.3 million years were lost due to 
cancers in 2008, with colorectal, lung, breast and prostate cancers, respectively, 
being the main contributors to global disability-adjusted life years [15]. As noted 
above, the 2008 CONCORD study of  cancers in fi ve continents showed the 5-year 
survival rate was highest for breast cancer, followed by colorectal and prostate 
cancers, respectively [4]. Meanwhile, the incidence of  paediatric solid tumours 
also varies across world regions, with leukaemia, brain tumours and nephroblas-
toma prevalent in industrialized countries, while Burkitt’s lymphoma was more 
prevalent in Africa [16].

2.2.2 Agenda setting for cancer and key global players

Since 2000, key global stakeholders have been advocating for detailed agenda 
 settings on cancer-related health issues aiming towards ensuring an improved 
response to the rising burden of  cancers globally [8]. The following are among the 
key global players involved in agenda setting for the control, treatment and overall 
management of  cancers globally [3, 8, 17]:

 ● 2005 World Health Assembly resolution on cancer prevention and control;
 ● 2007 Institute of  Medicine of  the National Academies report on cancer in 

LMICs;
 ● 2008 International Agency for Research on Cancer (IARC) and World Health 

Organization (WHO) World Cancer Report;
 ● 2011 United Nations High-level Committee on NCDs;
 ● Global Task Force on Expanded Access to Cancer Care and Control in Devel-

oping Countries (GTF.CCC), convened by the Dana-Farber Cancer Institute, 
Harvard Global Initiative, Harvard Medical School and Harvard School of  
Public Health in 2009, focusing on designing and implementing global and 
regional initiatives for the fi nancing and the procurement of  affordable can-
cer drugs, vaccines and good health services; and

 ● others include various non-governmental organizations (NGOs), research 
institutions, and health facilities.

Largely, most global players and stakeholders in cancer management have 
been involved in the following [7, 8, 17]:

 ● capacity building for the health systems at country and international levels;
 ● training and quality assurance in the delivery of  cancer care;
 ● raising awareness on cancers (with active community engagement);
 ● redesigning health architecture (with infrastructural development);
 ● improving cancer research (and registration) through detailed data capture, 

monitoring and evaluation; and
 ● building healthy public policies for sustainable cancer care.
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2.3 Prevalence, Morbidity and Mortality in Africa

2.3.1 An overview of cancer epidemiology and mapping of prevalence

Cancer is increasingly becoming a major public health burden in Africa due to the 
prevalence of  human immunodefi ciency virus (HIV)/AIDS, rapid urbanization 
and associated lifestyle changes, as well as increasing life expectancies [18]. The 
prevalence of  cancers in Africa varies across countries, and it is still diffi cult to say, 
with certainty, what the true prevalence of  cancers is in many parts of  Africa due 
to the lack of  data [11]. Experts still report that, with the few data available, the 
evidence indicates an increasing burden [11]. In 2008, the WHO reported that 
the annual diagnosis of  cancer in Africa was estimated at 650,000 cases out of  a 
total population of  965 million [19]. Variations have been observed in the pat-
terns of  cancers in Africa, especially between northern Africa and sub-Saharan 
Africa [20], as reports have shown that the burden of  cancers is rising at a faster 
rate in sub-Saharan Africa compared with the northern parts of  Africa due to 
relatively higher prevalence of  infectious disease, unhealthy diets and poverty in 
sub-Saharan Africa [2]. The WHO estimated there were about 551,000 new cases 
of  cancers in sub-Saharan Africa in 2008 with about 421,000 deaths [2]. How-
ever, the GLOBOCAN 2008 study reported a total of  715,600 new cases of  can-
cers and 541,800 deaths, with eastern Africa accounting for the highest burden 
at 221,000 new cancer cases and 173,700 deaths, followed by western Africa at 
184,100 new cancer cases and 139,300 deaths [7] (see Table 2.2 for details).

Africa accounts for 6.3 and 6.4% of  the global new cancer cases and deaths, 
respectively [21]. The incidence of  cancers in Africa has changed with the burden 
of  HIV [22]. Instances of  cervical cancer, Kaposi’s sarcoma and non-Hodgkin’s 
lymphoma, all AIDS-defi ning illnesses, have increased in the last two decades 
[22]. According to Parkin et al., the top fi ve cancers among women in Africa in 
2008 were cervical cancer (23.3%), breast cancer (19.2%), Kaposi’s sarcoma 
(5.1%), liver cancer (5.0%) and non-Hodgkin’s lymphoma (3.7%), while among 
men, it was Kaposi’s sarcoma (12.9%), liver cancer (14.8%), prostate cancer 
(9.5%), bladder cancer (6.1%) and non-Hodgkin’s lymphoma (5.7%) [19]. 
Morhason-Bello et al. reported that the incidence of  breast cancer showed regional 
variation between northern Africa and sub-Saharan Africa; breast cancer was 
the leading cancer among women in northern Africa but was second to cervical 

Table 2.2. Distribution of cancer new cases and deaths in Africa [7].

African region

New cases (1000) Deaths (1000)

Men Women Total Men Women Total

All Africa 324.9 390.7 715.6 267.0 274.8 541.8
Eastern Africa 100.8 120.2 221.0  85.4  88.3 173.7
Central Africa  29.5  37.4  66.9  25.6  27.6  53.2
Northern Africa  81.5  82.9 164.4  65.4  55.4 120.8
Southern Africa  40.6  38.6  79.2  29.3  25.5  54.8
Western Africa  72.5 111.6 184.1  61.3  78.0 139.3
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cancer in sub-Saharan Africa [20]. In addition, prostate cancer was reported as 
the leading cancer among African men, especially in the northern parts, while 
Kaposi’s sarcoma was the leading cancer in sub-Saharan Africa [20, 23].

The multiple challenges faced in Africa include late presentation of  patients 
to health facilities (usually at advanced stages of  malignancy), poor and inappro-
priate treatment, the high cost of  medications, lack of  adequate follow-up, and 
the innate social norms and beliefs, poverty and poor standards of  living [24]. 
First-care options are often traditional healers or herbalists, followed by local 
 for-profi t clinics where there is little quality control or governance of  practitioner 
practice, before people attend a government or faith-based health service.

2.3.2 Causes of cancers in Africa

While the causes of  cancers in Africa vary and have been linked to several factors, 
epidemiologists report that infections are the main causes of  cancer in Africa, 
responsible for 25.0–32.7% of  new cancer cases in 2008 [7, 25].

Infections

As noted, HIV is a main cause of  cancer in Africa, responsible for Kaposi’s 
 sarcoma, cervical cancer and other AIDS-defi ning cancers [26]. In 2007, 22.5 
million people were living with HIV/AIDS in Africa, with the prevalence ranging 
from 5% in Nigeria to 38% in Botswana [22]. HIV ranks among the leading causes 
of  death in Africa, accounting for about 1.6 million deaths in 2007, with AIDS-
defi ning cancers contributing hugely to this [24]. However, other infectious 
agents include hepatitis B and C viruses (liver cancers), human papilloma virus 
(cervical cancer), Epstein–Barr virus (Burkitt’s lymphoma), Helicobacter pylori 
(stomach cancer), Kaposi’s sarcoma-associated herpesvirus (human herpesvirus 
type 8; Kaposi’s sarcoma and primary effusion lymphoma), human T- lymphotropic 
virus (adult T-cell leukaemia) and human polyomaviruses (brain tumours and 
mesotheliomas) [27].

Smoking and harmful use of alcohol

Tobacco is regarded as the most preventable cause of  cancer globally [30]. In 
Africa, the prevalence of  smoking has been increasing, especially in the younger 
population age groups, owing to the new targeting of  the African population 
by tobacco countries squeezed from western markets, and the lack of  effective 
 government policies on tobacco sales and consumption [28, 29]. According to 
Pampel, the prevalence of  smoking in Africa ranges from 8.0% to about 27.3% 
[28]. Moreover, the consumption of  alcohol in many African countries is increas-
ing [30], with about 20–30% of  liver cancers related to this [25].

Unhealthy diets, physical inactivity and obesity

Due to rapid urbanization in many African countries, there has been a corre-
sponding increase in related western lifestyles, which are main risk factors for 
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many NCDs, including cancers [31]. The changing nature of  industrialization in 
Africa also means that many people are increasingly becoming physically inactive 
due to sitting for many hours (mostly in offi ces). Cars are a key status symbol of  
wealth and success, and the use of  cars corresponds with reduced walking and 
exercise [31]. Consequently, there is an increased prevalence of  overweight and 
obesity. Efforts to focus on weight reduction and the risks of  obesity have been met 
with scorn and refusal in many quarters, as weight is seen not as a sign of  poor 
health but as a sign of  healthy and wealthy living in some African settings [32]. 
Fried foodstuffs, high-meat diets, and high sugar and salt content dominate the 
African diet. About 30–40% of  cancers are related to unhealthy diets, physical 
inactivity and obesity [25].

Industrialization and environmental pollution

In many African countries, there are almost no policies on environmental pollu-
tion [33]. Carbon monoxide and many industrial toxic wastes are well-established 
carcinogens [24, 34]. Albrecht further reported that, in some African settings, up 
to 90% of  cancers may be due to chemicals released into the atmosphere from 
various sources of  environmental pollution [35]. Recent reports emerging from 
the northern Kenyan region of  Marsabit of  large numbers of  throat and lung can-
cers appear to be directly related to contaminants buried in the ground by mining 
industries.

2.3.3 Data capture

Cancer registries

The WHO advocate that the main objective of  a cancer registry is to provide timely, 
complete and comparable data on cancer with the aim of  providing researchers, 
experts and policy makers with the required information on how to address the 
cancer burden effectively [2, 36]. A major problem in understanding and acting 
on the cancer burden in Africa is the lack of  data and poor record keeping [36]. 
Reports show that few countries have population-based cancer registries, with 
the few available data sourced from the few hospital-based registries, which are 
not regularly updated [36, 37]. Largely, this has resulted in a poor response from 
the health system, and obviously is refl ected in greater morbidity and mortality 
rates in Africa compared with other world regions [18]. Data capture is character-
ized by the lack of  a regularly updated, comprehensive and reliable data collation 
system [20]. Jedy-Agba et al. reported that there is a need for improvement in data 
collation on cancers in Africa, as in recent times data sources have been based 
mostly on a few case series estimates, medical records, mortality records and 
hospital- based cancer registries [37].

Parkin notes that the incidence data on cancers are better sourced jointly 
from hospital-based and population-based cancer registries, as this will allow 
new cancer cases to be sourced from within and outside hospitals [36]. However, 
many African countries do not have functional cancer registration  systems [2]. 
The few cancer registries in these regions cover only the urban cities and do 
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not generally spread to the rural areas [38]. In fact, only fi ve cancer  registries 
from fi ve African countries contributed to the fi rst volume of  Cancer  Incidence 
in Five Continents [39, 40]. In 1990, only 5% of  African countries were covered 
by functional cancer registries, with this increasing to about 20% in 2008 
[7]. Resource allocation for cancer registration is low in many developing 
 countries, as this is perceived to be a luxury amid other challenging health issues 
[40].

Vital registration systems

Vital registration systems are important sources of  mortality data on cancers 
[21]. Indeed, they are regarded as the most reliable source of  mortality data when 
deaths are certifi ed by a medical practitioner, with reported causes of  death 
 conforming to the uniform coding of  the International Classifi cation of  Diseases 
(ICD) [36]. Despite about 42% global vital registration coverage as at 1990, the 
current coverage in Africa has been reported to be incomplete and implausibly 
low [21].

Meanwhile, survival statistics and prevalence data are also important in the 
public health response to cancers [4] (see also Kengne et al, Chapter 7, this vol-
ume). The cancer registries are important in ensuring these data are regularly 
updated, as data collation may involve regular follow-up of  registered cases, active 
matching of  death certifi cates with cancer notifi cations and a general assumption 
that the unmatched cases are still living [36]. Reports show that active collation 
of  survival data on cancers has been lacking in Africa, obviously due to an alarm-
ing expansion of  cancer cases in urban African centres without a proper health 
system capacity response [40]. Follow-up systems for tracking patients are negli-
gible and are a major course of  failure on the cancer pathway.

2.4 Patients’ Journeys

2.4.1 Diagnosis

The WHO has championed the screening and early detection of  cancers globally, 
especially in developing countries where the burden of  cancers is highest [2]. 
Research fi ndings show that one-third of  cancers are preventable and/or treat-
able in developing countries if  detected early, thus making the presence of  an 
effective screening and diagnosis system across countries a vital component in 
cancer management [41]. However, this is rarely the case in Africa, as resources 
are regarded as far too limited to be diverted to cancer diagnosis in the face of  
other health challenges [20]. For example, Albrecht reported a lack of  cancer 
screening programmes in Africa, citing that 80% of  South African women have 
never had a pap smear, which is a refl ection of  the lack of  a national cytology plan 
in many African countries [35, 42]. Cronjé et al. reported that, in some African 
countries, minimal screening infrastructure does exist [42]; however, due to a 
lack of  trained health staff, active cancer screening has been poor and even 
decreasing in some settings [43].
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2.4.2 Cancer management and treatment options

Generally, cancer management involves any or a combination of  chemotherapy, 
surgery and radiotherapy [44].

Chemotherapy

Chemotherapy has been proven to be effective in treating many cancers and is 
usually indicated for cancers that have spread to other body parts [41]. However, 
its use in Africa is subject to availability, accessibility and affordability, and few 
patients can afford to pay [44]. Reports show that only 5% of  cancer patients 
undergo chemotherapy in Africa [43].

Surgery

Surgery is indicated for cancers at early stages, as the tumour is usually localized 
and easy to remove, with chemotherapy or radiotherapy mainly serving as adju-
vant therapies [44]. The challenge in many African settings is that many medical 
practitioners lack the expertise to perform surgeries, and thus post-surgery prog-
nosis is usually poor [43]. There is also a challenge from a lack of  effective analge-
sics and follow-up after surgery [45, 46]. Failure to see early-stage presentations 
is the greatest barrier to effective surgery, usually because surgeons capable of  
operating are based in central or provincial hospitals, and patients journey 
through local health providers (formal and informal), traditional healers, clinics 
and district hospitals before being referred to national hospitals where surgery is 
possible.

Radiotherapy

In sub-Saharan Africa, radiotherapy has been shown to improve surgical out-
comes for cancers including breast and colorectal cancer [47]. However, oncolo-
gists have reported that the use of  radiotherapy is limited owing to a lack of  
adequate medical infrastructure, specialty centres, radiologists and technical 
expertise in many African regions [45]. In 2013, research fi ndings showed that 
only 23 countries in Africa offered radiotherapy, with external beam radiotherapy 
being the most widely used [48]. Other types of  radiotherapy that are rarely used 
in Africa include brachytherapy, which is highly indicated for cervical cancers 
[44].

2.4.3 Care pathways and palliative care

Palliative care has attracted substantial interest globally and has been indicated 
by the WHO as an important component of  the cancer care pathway [49–51]. 
Research fi ndings have shown that about 80% of  cancer cases are detected late in 
Africa [52]; hence chemotherapy, radiotherapy and surgical treatments are no 
longer viable options for many patients. Thus, to ensure improved management 
of  cancer, particularly in Africa, palliative care is imperative and is now believed 
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to be a practical and humane solution to Africa’s cancer burden [50, 52, 53]. The 
African Palliative Care Association (APCA) and Hospice Africa (Uganda) are 
working with many African healthcare providers to establish national palliative 
care initiatives in a large number of  African countries, and to relieve the pains and 
improve overall well-being of  people at advanced stages of  cancers and with other 
terminal illnesses [46, 50]; however, reports have shown that these initiatives 
have been limited by the unavailability and unaffordability of  effective pain-
relieving medications [46]. A 2004 survey noted that only fi ve African countries 
had cancer palliative care programmes and/or allowed the dispensing of  oral 
morphine [50, 54], This had increased to 28 out 57 African countries in 2010 
[55]. It was further observed that with strong political will, increased funding, 
capacity building and establishment of  improved treatment facilities, sustainable 
palliative care programmes may be established in Africa [55], as was the case in 
Uganda, which is one of  the very few African countries where nurses are allowed 
to prescribe morphine [49].

2.5 Cancer and the African Health System

2.5.1 Architecture for cancer care

Governance and policies

As noted above, tobacco smoking is increasing in many African countries due to 
the lack of  regulatory policies on its sales and use [56]. In fact, due to the support 
many tobacco companies give to African governments, they have been able to 
manoeuvre policy makers in favour of  tobacco sales and use [29, 56]. Experts 
have clamoured for better public awareness of  the need for increased taxation on 
tobacco products, with the money derived diverted into useful health promotion 
measures [57]. In addition, many African countries do not offer patient-friendly 
policies related to taxes on cancer medications and screening technology, and, as 
such, some chemotherapy drugs have been found to cost about 1000% more than 
the costs in UK and other parts of  Europe [43]. Due to this high taxation and the 
associated high cost of  cancer treatment, the African Organization for Research 
and Training in Cancer (AORTIC) is now fronting continent-wide lobbying to 
 convince African governments to cut taxes on drugs, including those on medical 
equipment [58].

Programmes

Recent studies show that some African countries are beginning to step up efforts 
to address cancers by convening awareness campaigns programmes on cancers 
and their risk factors [25]. In addition, screening programmes for cervical cancer, 
breast cancer and Burkitt’s lymphoma have been established in countries such 
as Kenya, Uganda and Zambia [35, 49]. However, the major challenge lies in the 
sustainability, as ongoing programmes have been aborted abruptly in many cases 
[43]. As noted, palliative care programmes do exist in some settings but are not 
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well equipped to offer pain-relieving medications and help the overall well-being 
of  cancer patients [18, 50, 55].

Training

Training programmes specifi c for cancer management are rare in Africa [24, 58]. 
This is one of  the major challenges that has resulted in the high mortalities from 
cancers in Africa, as many medical practitioners do not have the requisite exper-
tise to manage cancers, especially in rural Africa [18].

Funding

The budget allocation for cancers by many African governments is low, as this is 
rarely considered a priority due to the high burden from HIV/AIDS, tuberculosis 
and malaria [45]. In the wake of  cost-effective measures for cancer control, 
including vaccination against infectious causes, donor funding (from interna-
tional organizations and NGOs) for cancer control has been greatly advocated 
[24].

2.5.2 Infrastructure for cancer care

Health system

Generally, the healthcare systems of  many African countries are poorly equipped 
to deal with cancers, despite accounting for a greater proportion of  the global 
cancer burden [43] (see Coast et al., Chapter 6, this volume). From the 2009 
Oxford Declaration, it was clearly evident that many African governments do not 
recognize the growing cancer epidemics within the continent and, as such, many 
health systems are not adequately equipped to address this [59].

Health workforce

Health workers are too few to meet the increasing demand from many diseases, 
and certainly far too few to respond to the pandemic of  cancers [19]. Only 3% of  
the total world health workers currently live and work in sub-Saharan Africa 
[60]. In recent times, with the strong push–pull factors infl uencing retention and 
attrition, there has been an increase in the infl ux of  medical practitioners to high-
income countries due to poor welfare and conditions of  services in their own 
countries [61]. Although ethical recruitment agreements have been established 
in countries such as the UK to prevent this brain drain, loopholes in the law mean 
that many are still leaving their countries to seek employment in nursing homes 
or in private medicine.

Health service delivery

Cancer treatment is gradually improving in Africa, but cancer screening and 
detection, especially in rural areas, remains an important public health issue 
[44]. The Oxford Declaration calls for African governments to work with 
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 international partners and NGOs to implement effective cancer screening pro-
grammes using appropriate medical technology [59].

2.5.3 Paradigm in which cancer care is understood and delivered

Health service delivery and healthcare-seeking behaviour among Africans are 
affected by a wide range of  socio-cultural behaviours, including inherent beliefs 
and norms [62].

Healthcare-seeking behaviour

A survey in Lagos, Nigeria, showed that 81.7% of  cervical cancer patients had 
never heard of  the disease prior to diagnosis, 98% believed that the cancer was 
not serious and could be cured, and 50% thought the symptoms were due to irreg-
ular menses or a sexually transmitted infection, while only 9% knew that the dis-
ease was cervical cancer and could have a poor prognosis [63]. Moreover, many 
African women with cervical and breast cancers present late to healthcare facili-
ties because their husbands have not allowed them to attend earlier, refusing 
travel or refusing travel money [63]. This further highlights the gender inequality 
plaguing many indigenous African communities [19].

It is also important to recognize that some inherent traditional practices are 
putting many African women at risk of  cancer, as early marriage and high parity 
are dominant in a number of  societies, with girls being bought for a bride price at 
the age of  13 or 14 years [25]. The use of  traditional leaves in sexual intercourse, 
particularly common among commercial sex workers, has been linked by women 
themselves as a cause of  cervical cancer.

Health service delivery

The behavioural challenge facing the delivery of  health services may also be 
related to stigmatization and discrimination [43]. Many, in the course of  receiving 
care and treatment, have been subjected to varying degrees of  stigmatization, 
especially from health workers who have linked cancers to witchcraft and to 
immoral sexual practices [25], and this further reduces the patronage of  standard 
health services. Indeed, as noted when care is eventually sought, many cancer 
patients prefer to be taken to traditional healers, where they believe their illnesses 
are kept secret and the services rendered are thought to be comparatively cheaper, 
and only present to standard health facilities when the cancer is too advanced for 
any curative treatment [25].

2.6 Opportunities to Change the Landscape

Lingwood et al. noted that, to establish a comprehensive cancer care programme 
in Africa, an integrated effort of  clinicians, oncologists, epidemiologists and pub-
lic health experts within an effective health system is paramount, as these are 
opportunities that can prompt effective control, detection and management of  
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cancer in the region [43]. While this may be anticipated, there are still other 
opportunities for change, notably in research, technical training and the avail-
ability of  new treatments for cancers.

2.6.1 Research and technical training

Experts have clamoured for more rigorous research that will inform better care 
of  cancer patients in Africa [20]. A bottom-up approach is thought to be helpful, 
especially from detailed vital statistics and cancer registration at rural hospital 
levels, which can then be synergized with larger population-based cancer regis-
tries in urban centres [36]. With this, appropriate estimation of  the burden can be 
expected, which can then help in policy planning and practices for cancer 
 management in Africa. Importantly, studies can be more effective if  they tackle 
problems that address native health needs, which can be transferable to other 
comparable health systems in Africa [24]. Improved technology should be 
 advocated, especially for cancer detection and screening, standard radiotherapy 
machines and other related medical equipment. Finally, there is a huge opportu-
nity in the advancement of  health to begin to give patients a voice in their own 
early diagnosis and treatment, in building a linked professional network of  
 cancer-skilled health workers including community health workers who can 
begin to refer and support patients, and in establishing patient referral and 
 follow-up pathways for continuity of  care. Technologies can also begin to improve 
the rapid training of  health workers on the current management of  cancer 
patients.

2.6.2 New treatments

Most advancements in cancer treatments in Africa have been based on new and 
effective vaccines [45]. Vaccinations are important in the management of  cancers 
in Africa due to the high prevalence of  cancers with infectious aetiologies [64]. 
Assessing current vaccination programmes, monitoring vaccine effectiveness, 
and ensuring sustainable and affordable vaccination with active community par-
ticipation are believed to be vital for the successful treatment of  cancers [44].

2.7 Conclusion

Cancer contributes hugely to the public health burden in Africa. Yet, due to data 
gaps, the exact burden is still far from known. With continued urbanization, pop-
ulation growth and increasing life expectancies in Africa, the burden of  cancer is 
expected to increase. The response from the governments of  many African nations 
remains a huge concern. There is a need for urgent reprioritization of  health pro-
grammes in Africa towards improving research and training, screening, diagnosis 
and treatment, cancer registration and data handling, and the overall manage-
ment of  cancer in the region.
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3.1 Introduction

The concept of  the epidemiological transition was introduced by Omran [1] to 
capture interrelated changes in demography, disease patterns and economic 
development. Omran described how, with economic development, death rates 
from infectious diseases tend to fall, especially in infants and children, fertility 
declines, the population starts to age and chronic non-communicable diseases 
(NCDs) become the predominant health problems. In the classic epidemiological 
transition paradigm, as occurred for example in western Europe, this process took 
place over two to three centuries and was associated with the agricultural and 
industrial revolutions. In today’s globalized world, however, many poorer coun-
tries are undergoing rapid changes that are associated with continuing high levels 
of  certain infectious diseases, including human immunodefi ciency virus (HIV), 
tuberculosis (TB), hepatitis and malaria, while concomitantly developing high 
rates of  NCDs. For example, rapid urbanization, mechanization of  the rural econ-
omy and the increasing activities of  transnational food, drink and tobacco corpo-
rations are all associated with behavioural changes that increase the risk of  NCDs. 
These changes include less healthy diets, lower physical activity, tobacco smoking 
and increased alcohol consumption. As a result, population health profi les and 
patterns are rapidly changing with an increase in cardiovascular and metabolic 
disorders.

The 2010 Global Burden of  Disease study reported on 20-year trends in glo-
bal and regional burdens of  disease, risk factors and injuries. It demonstrated a 
shift towards NCDs. Burden of  disease is measured in disability adjusted life years 
(DALYs), a measure that combines premature mortality and morbidity. The three 
leading risk factors for global burden of  disease were high blood pressure, tobacco 
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smoking and household air pollution [2]. This distribution varied in different low- 
and middle-income country (LMIC) regions. In most of  sub-Saharan Africa, the 
leading risk factors were childhood malnutrition and air pollution, while in south-
ern Africa, eastern Europe and South America, alcohol use was the leading risk 
factor [2]. The prevalence of  overweight/obesity, a risk factor for cardiovascular 
disease and type 2 diabetes mellitus (T2DM), has risen by 82% since 1990. Glo-
bally, a high body mass index is now a more important cause of  morbidity than 
childhood malnutrition, and this is also the case in many LMICs (e.g. within 
southern Africa, Asia and Latin America) [3]. Furthermore, high blood pressure 
and tobacco smoking are ranked in the top fi ve across most LMIC regions. Tables 
3.1 and 3.2 demonstrate the heterogeneity of  the top ten risk factors and disease 
burden across LMICs and within sub-Saharan Africa. Of  note, in southern Africa, 
while HIV and TB rank fi rst and fourth in the top ten causes of  disease burden, 
respectively, 50% of  the causes of  disease burden are non-communicable.

As described above, DALYs are a combined measure of  mortality and morbid-
ity. When considering mortality alone, it is worth noting that 90% of  persons 
dying under the age of  70 from NCDs live in LMICs [5]. Globally, NCDs already 
account for over 65% of  deaths, and for 58% of  deaths in LMICs. Sub-Saharan 
Africa is the only region where deaths from communicable disease still  outnumber 
those from NCDs, and by more than two to one. In addition, the disease burden 
and deaths are occurring at younger ages than in high-income countries, result-
ing in a loss of  economic output [6, 7] and increasing household expenditure 
associated with the management of  chronic disease.

A good understanding of  the burden of  disease and risk factors is important 
because, in addition to these conditions, co-existing diseases, disease precursors 
and risk factors can also interact, infl uencing host susceptibility (e.g. T2DM 
increases the risk of  TB, antiretroviral therapy (ART) can increase the risk of  dys-
glycaemia), clinical manifestation and disease prognosis (e.g. chronic kidney dis-
ease (CKD) and the co-existence of  HIV and hypertension), further impacting on 
population health. These interactions could potentially impede strategies in place 
to improve health and reduce poverty.

While acknowledging a wide range of  infectious diseases and NCDs, the rest 
of  this chapter will focus on diseases, disease precursors and risk factors that have 
a high prevalence in LMICs. In particular, we will focus on those conditions where 
interactions between them are known to be, or thought likely to be, of  public 
health importance.

3.2 Disease-specifi c Interactions

This chapter reviews interactions between infectious diseases and NCDs. In dis-
cussing this overlap, it is important to acknowledge the limitation of  classifying 
diseases into mutually exclusive infectious or non-communicable categories. 
Some NCDs have partially infectious causes, such as cervical cancer and human 
papilloma virus (see Adeloye and Grant, Chapter 2, this volume). Similarly, many 
infectious diseases are associated with NCD sequelae, e.g. Epstein–Barr virus and 
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Table 3.1. Risk factor rankings in different global regions based on their contribution to disease burden (DALYs). The risk factors are listed 
in order of global ranking. Shading indicates regions where these risk factors are in the region’s top fi ve. (Adapted from [3].)

Risk factor rankings
Southern 

Africa
Eastern 
Africa

Central 
Africa

Western 
Africa

North 
Africa/
Middle 
East

Southern 
Latin 

America

Tropical 
Latin 

America

Central 
Latin 

America

South-
east 
Asia

South 
Asia

East 
Asia

Central 
Asia

High blood pressure  2  5  5  6  1  2  1  4  1  3  1  1
Tobacco smoking  5  7 12 10  3  3  4  5  2  2  2  2
Household air pollution  7  2  2  2 25 23 18 11  3  1  5 12
Diet low in fruits  8  8 11 13  6  6  6  7  4  5  3  4
Alcohol use  1  6 10  5 18  4  2  2  6 10  8  5
High body mass index  3 14 18 15  2  1  3  1  9 17  9  3
High fasting glucose  6 10 13 11  4  5  5  3  5  7  7  7
Childhood underweight  9  1  1  1 20 38 32 23 13  4 38 25
Ambient particulate 

matter pollution
25 16 14  7  7 24 27 19 11  6  4 10

Physical inactivity 11 15 15 16  5  7  8  6  8 11 10  9
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Table 3.2. Rankings of diseases according to their contribution to DALYs in different global regions. Highlights indicate regions where these 
diseases are in the region’s top fi ve. (Adapted from [4].)

Risk factor rankings
Southern 

Africa
Eastern 
Africa

Central 
Africa

Western 
Africa

North 
Africa/ 
Middle 
East

Southern 
Latin 

America

Tropical 
Latin 

America

Central 
Latin 

America

South-
east 
Asia

South 
Asia

East 
Asia

Central 
Asia

Ischaemic heart disease 14 21 19 20  1   1   1   2  3  4   2   1
Lower respiratory infections  2  3  4  2  5   6   7   6  4  1  15   2
Cerebrovascular disease  7 16 14 16  4   3   4  11  1 12   1   3
Diarrhoeal disease  3  4  2  3 11  44  26  14  8  3  49  18
HIV/AIDS  1  1  5  4 58  34  12  13 13 17  38  31
Malaria 20  2  1  1 66 166 145 154 22 44 169 162
COPD  9 20 20 22 13   7  10  16  9  5   3  11
Major depressive disorder 10 13 17 19  3   4   6   5  6 14   8   6
Tuberculosis  4  7  7 12 33  65  46  44  2  8  37  15
Diabetes  8 29 28 26  9   9   8   3 10 16  10  12

COPD, chronic obstructive pulmonary disease.
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Burkitt’s lymphoma; schistosomiasis and bladder cancer; and Trypanosoma cruzi 
and cardiomegaly.

There are extensive further examples of  interactions between infectious dis-
eases and NCDs, and these interactions are complex, often mediated by shared 
risk factors (Fig. 3.1). However the purpose of  this chapter is not to be an exhaus-
tive archive of  all interactions but to focus on interactions associated with infec-
tious diseases with the highest global burden. As such, we focus on HIV, TB and 
malaria and the most prevalent NCDs in LMICs: chronic obstructive pulmonary 
disease (COPD), T2DM, cardiovascular disease and metabolic syndrome, and CKD. 
Within each section, we will present available evidence on the prevalence of  co-
existence of  diseases and risk factors, and describe the strength of  association 
between the diseases and the impact of  co-morbidity on clinical manifestation, 
diagnosis and prognosis of  either condition.

3.2.1 TB

TB remains a leading cause of  death globally, with an estimated 8.8 million new 
cases reported every year, threatening the goal of  global TB elimination by 2050 
[8]. Tackling this challenge will require not only improvements in diagnostic and 
treatment services but also identifi cation and reduction of  risk factors that 

Fig. 3.1. Interaction between tuberculosis/malaria/human immunodefi ciency virus (HIV), 
risk factors/disease precursors, and non-communicable diseases. BP, blood pressure; COPD, 
chronic obstructive pulmonary disease; IHD, ischaemic heart disease.
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increase TB susceptibility. Diseases and risk factors that impair immune function, 
such as malnutrition, alcoholism or HIV co-infection, can increase the likelihood 
of  infection or reactivation of  latent TB.

TB and diabetes

Increasing evidence suggests that T2DM is a signifi cant risk factor for TB and this 
emerging epidemic could therefore threaten TB control. In a recent systematic 
review, the relative risk for TB in diabetic patients was 3.1 in two cohort studies, 
with odds ratios that ranged from 1.16 to 7.83 in case–control studies [9]. The 
strength of  this link was infl uenced by geographical/ethnic differences, and the 
relative risk was higher in younger than in older adults; in India, it is estimated 
that 15% of  smear-positive pulmonary TB cases are attributable to DM [10]. How-
ever, these studies had a number of  limitations. In particular, very few were car-
ried out in low-income countries, with no sub-Saharan African studies included, 
raising uncertainty about the strength of  the T2DM–TB association and the ben-
efi t of  bidirectional screening for T2DM and TB in these settings (where not only is 
the prevalence of  TB and HIV high but where the burden of  T2DM is also pre-
dicted to increase most rapidly) [11]. None the less, the World Health Organiza-
tion (WHO) has issued provisional recommendations that all TB patients be 
screened for T2DM and vice versa, while noting that evidence for the effectiveness 
and cost-effectiveness of  integrated approaches is poor [12].

TB/T2DM co-morbidity infl uences the diagnostic accuracy of  established 
algorithms for either condition, and there is a lack of  knowledge of, or practical 
guidance on, the most appropriate screening methods, further impeding imple-
mentation of  the WHO guidelines. WHO-approved approaches to the diagnosis of  
diabetes include the measurement of  fasting glucose, an oral glucose tolerance 
test (which assesses blood glucose level after a standard glucose load) and, most 
recently, glycated haemoglobin (HBA1c, which refl ects average blood glucose level 
over the preceding few weeks) [13, 14]. It is known that acute illness, such as TB, 
can result in a transient stress-induced hyperglycaemia, thus infl uencing the 
diagnostic reliability of  these tests, especially the fi rst two. HBA1c may be more 
reliable in TB given that it refl ects average glucose levels over the preceding month 
or so. However, good data on the performance of  diagnostic tests for diabetes in TB 
are lacking. Also lacking are good data on the potential importance in people with 
TB of  levels of  hyperglycaemia below the diabetes threshold, referred to as inter-
mittent hyperglycaemia or pre-diabetes [13]. There are also presently insuffi cient 
data on which to base TB screening guidelines for diabetic patients.

In spite of  these challenges, the importance of  bidirectional screening for TB 
and T2DM is underscored by the impact of  T2DM on TB outcomes and vice versa. 
The co-existence of  T2DM in TB patients is associated with a longer duration of  
TB symptoms, more severe TB disease and poorer TB outcomes [15–20], with 
greater mortality reported among TB patients with T2DM compared with those 
without T2DM [21]. There is also some evidence to suggest further increased TB 
risk in persons with poor glycaemic control [22, 23]. TB can aggravate T2DM by 
worsening glycaemic control, complicating clinical management [24]. It has also 
been proposed that the metabolism of  rifampicin could be affected by T2DM, 
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 making it less effective and predisposing patients to the acquisition of  drug resist-
ance [25, 26].

There is a paucity of  data on whether T2DM is associated with a high preva-
lence of  subclinical TB among patients attending diabetic clinics, as observed in 
HIV co-infected persons [27]. This has major importance when considering TB 
screening strategies, as symptom-based screening will not detect subclinical dis-
ease, with potential for amplifi cation of  transmission within diabetic clinics and 
also potentially serious consequences of  false-negative TB screening.

TB and COPD

Figure 3.1 shows the bidirectional nature of  the interaction between TB and 
COPD. Due to the similarity between TB and COPD symptoms, there is potential 
for delayed diagnosis of  TB, further impacting outcomes. Persons with COPD have 
a two- to threefold higher risk of  developing TB [28] and a twofold increased mor-
tality compared with non-COPD patients [29]. The increased risk of  TB associated 
with COPD is often attributed to smoking [30], but studies have also found an 
association between oral corticosteroid use in COPD patients and TB risk [28]. A 
systematic review confi rmed that, although this association is independent of  
smoking [31], the risk of  COPD is further increased by tobacco smoking and low 
socio-economic status, common risk factors for both COPD and TB.

The histopathological changes that occur in the lungs of  TB patients can 
result in anatomical changes associated with both obstructive and restrictive pat-
terns of  impaired lung function of  varying severity, which can persist after suc-
cessful completion of  TB treatment [32]. The prevalence of  COPD after TB 
treatment completion varies from 28 to 68% [33], and is further increased in per-
sons with multiple episodes of  TB [34]. Childhood studies have also demonstrated 
this association, due to prolonged bronchial obstruction by enlarged lymph nodes 
during TB disease [35]. In LMICs, alongside a concomitant rise in the prevalence 
of  tobacco smoking, TB is an important contributor to poor quality of  life and 
DALYs lost due to COPD [36]. A study in South Africa reported that the strongest 
predictor of  chronic bronchitis was a history of  TB [37]. Early identifi cation and 
management of  chronic lung impairment is therefore crucial to minimize the 
long-term negative impact of  TB.

3.2.2 HIV

Globally, HIV is the fi fth and sixth leading cause of  DALYs lost and mortality, 
respectively [4, 38]. In LMICs, particularly in sub-Saharan Africa, HIV ranks even 
higher. However, unlike the NCD trend, there are promising signs that the HIV 
pandemic is abating in high-burden settings, with declining incidence and mor-
tality rates [39]. None the less, the rising NCD morbidity and mortality rates 
alongside an established HIV epidemic make it crucial to better understand the 
interactions that exist with emerging NCDs and disease precursors. These interac-
tions can either be related to HIV infection directly or as a side effect of  ART. LMICs 
bear a disproportionate burden of  the HIV pandemic, with sub-Saharan Africa 
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accounting for 70% of  HIV cases. Improvements in access to ART have resulted in 
increased survival and an accompanying increased risk of  developing NCDs asso-
ciated with ageing and lifestyle. However, ART does not fully restore health in all 
individuals; HIV-infected adults on treatment have higher-than-expected risk of  
several non-AIDS disorders, including cardiovascular disease, kidney disease, 
liver disease, malignancy, dementia, neuropathies and musculoskeletal disorders. 
HIV has also been identifi ed as an independent risk factor for stroke in urban and 
rural Tanzania [40], although there is a paucity of  data on the nature and extent 
of  this interaction in LMICs.

HIV and metabolic syndrome

Metabolic syndrome includes disturbances in glucose, lipid metabolism and insu-
lin resistance and is a signifi cant risk factor for cardiovascular disease and T2DM.

INSULIN RESISTANCE  There is evidence that HIV infection is associated with 
 abnormal glucose metabolism and hyperglycaemia independent of  ART. The asso-
ciation of  HIV infection and T2DM is poorly understood, and there is confl icting 
evidence of  this association, independent of  ART [41, 42]. The use of  ART con-
taining protease inhibitors (PIs) and nucleoside reverse transcriptase inhibitors 
(NRTIs) has been associated with insulin resistance [43, 44]. A Cape Town survey 
of  HIV-infected persons on ART reported a 21.9% prevalence of  newly detected 
hyperglycaemia and a signifi cant association with the drug efavirenz [45]. This 
could contribute to the T2DM epidemic, as patients receive ART for longer periods.

DYSLIPIDAEMIA/LIPOATROPHY  HIV-related hyperlipidaemia (particularly hypertri-
glyceridaemia), independent of  ART, has been described [46]. However, the use of  
ART is also associated with dyslipidaemia, peripheral wasting and central fat 
accumulation. In particular, PIs and non-NRTI-based regimens have been associ-
ated with dyslipidaemia and atrophy. PI drugs are particularly associated with 
dyslipidaemia, a known risk factor for cardiovascular complications [47, 48]; 
patients with baseline elevated lipid levels have the greatest risk of  developing 
hyperlipidaemia, especially hypertriglyceridaemia [47]. A study conducted in 
South Africa reported an association between ART use and increased central fat 
and reduced peripheral fat. This was partially improved by switching from a non-
NRTI regimen to a PI-based regimen [49].

HIV and the heart

The burden of  cardiovascular disorders is increasing in LMICs. The most com-
monly reported cardiac manifestation in HIV is pericardial disease, often due to TB 
[50]. HIV-related cardiomyopathy is also common, with a prevalence ranging 
between 18 and 43% in LMICs [51, 52], as is pulmonary hypertension. The prog-
nosis of  these conditions has historically been poor [53, 54]. Evidence from Africa 
on the prevalence of  echocardiographic abnormalities in asymptomatic HIV-
infected persons is limited, although it has been documented in other regions [55, 
56]. There is also an increased risk of  myocardial infarction in HIV-infected 
patients on ART, particularly in patients with metabolic syndrome [57].
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HIV and CKD

CKD is an important cause of  morbidity and mortality in HIV-infected persons, 
including HIV-associated nephropathy and membranoproliferative glomerulo-
nephritis, particularly in the presence of  hepatitis C virus co-infection [58]. The 
risk of  CKD is further increased in the presence of  other risk factors including 
older age, hypertension, diabetes and black ethnicity [59]. This is of  particular 
concern, as the prevalence of  T2DM and hypertension is rising within the same 
population with a high HIV prevalence. Although the incidence of  CKD has been 
remarkably altered by widespread ART access, some ART regimens are associated 
with incident acute or chronic kidney disease; particularly with indinavir and 
tenofovir [60]. Studies of  HIV-infected patients on ART in Taiwan and Vietnam 
reported a 7% prevalence of  CKD, with older age, lower body weight and tenofovir 
use being independently associated with CKD [61, 62]. However, the benefi ts of  
tenofovir are considered to outweigh the nephrotoxic side effects, and tenofovir 
is recommended as the fi rst-line ART regimen. The prevalence of  proteinuria 
at baseline, with or without a raised serum creatinine level, is reported to be a 
 sensitive predictor of  the development of  CKD [63], suggesting that this should be 
measured in all HIV-infected patients at diagnosis and at initiation of  ART.

3.2.3 Malaria

Malaria is a parasitic infection that is responsible for at least half  a million deaths 
per year (estimated to be 660,000 in 2010, uncertainty range of  490,000 to 
836,000), and around 200 million clinical cases per year (219 million in 2010, 
uncertainty range of  154 million to 289 million) [64]. Eighty per cent of  all 
deaths occur in just 14 countries, with 40% occurring in just two: Nigeria and the 
Democratic Republic of  the Congo [64].

Malaria is caused by the protozoan Plasmodium, which is transmitted between 
humans by the Anopheles mosquito. There are four species of  Plasmodium causing 
disease in humans, of  which Plasmodium vivax and Plasmodium falciparum are the 
most common. P. falciparum is the most deadly because of  its tendency to involve 
the brain (cerebral malaria). Roughly 30% of  the world’s population lives in areas 
where there is a risk of  falciparum malaria [65]. Groups at high risk of  severe and 
life-threatening infection are those with no immunity (e.g. children, and visitors 
from non-endemic areas) and those with impaired immunity (e.g. those with 
HIV/AIDS). However, immunity is relatively short lived, and those returning to 
endemic areas after several months or years are also at increased risk because of  
reduced or absent immunity [64].

Malaria is, of  course, associated with the environmental conditions that 
favour the breeding of  its mosquito vector. However, similar to the major NCDs, it 
is also associated with poor socio-economic conditions, and it has been suggested 
that economic development per se will reduce its impact [66]. Other shared risk 
factors with NCDs are less clear. The relationship between poor childhood nutri-
tion – a risk factor for T2DM and cardiovascular disease – and the risk of  malaria 
is unclear [67–70]. There is some evidence to suggest that the body odours 
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 associated with alcohol consumption, specifi cally beer, may attract Anopheles 
mosquitoes and thus increase the chance of  being bitten [71].

Malaria and diabetes

There is evidence from a recent case–control study conducted in urban Ghana 
that people with T2DM are roughly 50% more likely to show evidence, based on 
testing for the DNA of  the parasite, of  infection with P. falciparum malaria [72]. It 
is important to note that participants in this study did not have clinical malaria. 
However, the fi ndings do support the hypothesis that people with T2DM may be at 
increased risk of  clinical malaria. It may also be the case that the increasing prev-
alence of  T2DM in malaria endemic areas will provide a larger pool of  infected 
individuals, thus making the control of  transmission more diffi cult.

Clinical malaria in adults with T2DM must be relatively common in endemic 
areas that also have a high prevalence of  T2DM, such as many urban centres in 
Africa and Asia. However, we could fi nd no good evidence on whether people with 
T2DM who develop clinical malaria have poorer outcomes than people without 
T2DM. It would be expected that people who are physically less robust because of  
T2DM-related complications, particularly those of  the renal and cardiovascular 
systems, are at greater risk of  poorer outcomes. Indeed, as described in the next 
section, it is well known that malaria can cause renal damage, both acute and 
longer term. It is plausible, therefore, that people who already have some degree 
of  diabetic renal disease are more susceptible to renal failure during a bout of  
malaria.

CKD and the risk of malaria

CKD was ranked as the 18th commonest cause of  death in 2010, estimated to 
have caused 736,000 deaths (uncertainty range of  612,000 to 810,000) [73]. 
T2DM and hypertension are the two single most important risk factors for CKD 
[73], and as these increase in LMICs, so will CKD. The clinical end point of  CKD is 
end-stage kidney disease, which can be defi ned by the requirement for life-saving 
dialysis or renal transplantation [74]. Worldwide, it is estimated that 1.9 million 
people are undergoing some form of  renal replacement therapy, the vast majority 
of  whom are in high-income countries [75]. In LMICs, only around a quarter of  
those who require renal replacement therapy receive it, resulting in an estimated 
3.2 million premature deaths each year.

It is not known whether CKD increases the risk of  clinical malaria. It is 
known, however, that renal transplantation in malarial areas is associated with a 
risk of  malaria in the recipients, the infection being transmitted via the donor 
kidney [76]. Thus, it is recommended that renal transplant patients in malarial 
areas receive appropriate prophylaxis to eliminate the risk of  this potentially life-
threatening complication [76].

Finally, three of  the drugs commonly used in malaria prophylaxis (malarone, 
proguanil and chloroquine) may be contraindicated in patients with CKD, depend-
ing on the level of  renal impairment [77]. Therefore, specialist advice should be 
sought by people with CKD travelling to endemic areas.
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Malaria as a cause of kidney disease

One form of  malaria, caused by Plasmodium malariae, is associated with a risk of  
progressive renal damage (nephrotic syndrome), which, even after successful 
eradication of  the infection, may progress to end-stage kidney disease and thus 
require renal replacement therapy for survival [76]. This condition occurs pre-
dominantly in children and young adults. While it is a well-recognized condition, 
good estimates of  its incidence and its overall contribution to end-stage kidney 
disease are lacking. It is thought to occur in only a fraction of  P. malariae infections 
but is described as one of  the major causes of  renal disease in children living in 
malarial areas [78].

It is estimated that P. falciparum malaria is associated with acute renal failure 
in 1–5% of  cases occurring in local inhabitants in endemic areas, but that in non-
immune visitors around a quarter suffer this complication [76]. Successful treat-
ment of  the infection normally leads to recovery of  renal function within 
2–6 weeks. However, during the acute phase, many patients (e.g. 40–70%) require 
dialysis if  they are to survive [76].

3.3 Potential Targets for Intervention

In considering potential targets for primary, secondary and tertiary interven-
tions, it is important to take the life course of  the individual into account. The 
Barker hypothesis indicates foetal origins of  adult chronic disease and risk fac-
tors, where factors operating in utero and in infancy are related to the risk of  
T2DM and cardiovascular disease in adulthood [79]. For example, adverse foetal 
exposures, such as those due to variations in the quality of  maternal nutrition, 
during critical periods may permanently alter gene expression, leading to slowing 
of  growth and sparing of  brain development, to the detriment of  the maturation 
of  other organs, such as the liver and pancreas. Foetal programming of  develop-
ment associated with low birth weight has emerged as a risk factor for adult NCDs 
including cardiovascular disease, T2DM and adult obesity. The broader environ-
ment within which such adults reside in LMICs is also associated with a high 
prevalence of  chronic infectious diseases such as those described in this chapter. 
This further propagates the dual epidemic and contributes to the increasing epi-
demic of  multiple infectious diseases and NCDs in LMICs, occurring at younger 
ages than in developed countries. Using the example of  malaria, risk factors such 
as low socio-economic status that increase the risk of  childhood malaria also 
increase the risk of  NCDs through adverse foetal and childhood exposures. Fur-
thermore, malaria in pregnancy is associated with poorer foetal outcomes, 
including low birth weight, also leading to an increased risk of  NCDs in adult-
hood [80].

The above considerations highlight the importance both of  considering 
shared risk factors that infl uence the risk and outcomes of  prevalent infectious 
diseases and NCDs, and of  using a life-course approach (Fig. 3.2) when consider-
ing targets for intervention.
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3.3.1 Childhood

The rising NCD epidemic in LMICs is occurring at younger ages than in developed 
countries. This is accompanied by a rise in NCD precursors and risk factors. It is 
relevant to note that there is evidence of  negative interactions between factors in 
early life and later childhood, and in adolescence and adulthood. For example, a 
combination of  low birth weight followed by obesity in later childhood or early 
adolescence has been shown to be associated with an almost doubling of  the risk 
of  cardiovascular disease as an adult [81]. By contrast, low-birth-weight infants 
who are normal-weight children or adolescents, or overweight children who were 
normal weight at birth, have relatively little increase in risk as an adult [81]. It is 
therefore of  importance to note that the prevalence of  childhood obesity is rising 
in LMICs, where there is a high prevalence of  low birth weight. In addition, recur-
rent early-life infections and malnutrition are associated with stunting, which, 
when followed by the availability of  excess calories in later life, is associated with 
an increased risk of  obesity in children and adults. Furthermore, rapid urbaniza-
tion is associated with environmental and nutritional changes with increased 
consumption of  more unhealthy foods and decreased physical activity. Primary 
prevention of  childhood obesity should be a priority and could be implemented in 
different settings. Schools serve as an ideal catchment area to target children for 
healthy lifestyle interventions including making unhealthy foods less available 
and increasing periods of  physical activity. This should occur alongside more 
upstream legislative interventions with media campaigns and public policies that 
support these goals, including the banning of  advertising ‘junk foods’ to children, 
and fi scal policies to increase their price (such as taxes on sugar-sweetened bever-
ages). Policy measures are discussed in greater detail in Part III of  this volume. 
Parents could also be targeted and encouraged to minimize sedentary behaviour, 

Fig. 3.2. Life-course approach to combined infectious disease and non-communicable 
disease prevention and control.
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as well as offering healthy foods in appropriate portions. Lastly, infants and young 
children often have multiple visits to primary health facilities. Opportunistic 
screening could therefore be conducted to detect higher-than-normal growth 
rates and advice given to caregivers in this respect.

3.3.2 Adolescence/adulthood

In sub-Saharan Africa, 40% of  DALYs lost are attributable to six risk factors: high 
blood pressure, high blood glucose, physical inactivity, overweight/obesity, high 
cholesterol, and low fruit and vegetable intake [82]. These are shared risk factors 
for infectious diseases and NCDs, and are therefore important targets in these set-
tings. It is important to target the adult population in LMICs for interventions to 
prevent and limit the dual burden of  infectious diseases and NCDs. Of  note, male 
life expectancy is on average 3–5 years shorter than their female counterparts, 
partly due to higher rates of  death from certain NCDs, especially cardiovascular 
diseases. However, women are disproportionally affected by certain NCD risk fac-
tors, particularly obesity and lower physical fi tness and, in addition, show rising 
rates of  smoking and alcohol consumption [5]. Given this fact, along with the 
impact of  the state of  maternal health (both infectious diseases, such as HIV, and 
NCDs, such as T2DM and obesity/malnutrition) on foetal and child health, and 
the likelihood of  strongly infl uencing dietary household choices, female adoles-
cents and adults represent an important population group for intervention. These 
interventions should ideally cover nutrition, physical activity, contraception, 
high-risk behaviour including high-risk sexual practices, smoking and alcohol 
consumption. This could involve mass media campaigns on the importance of  
female health even before pregnancy, and could target women of  child-bearing 
age at schools, through community wellness centres, at primary healthcare 
 facilities and at antenatal clinics, providing a holistic intervention to address 
 prevalent infectious diseases and NCDs, and their shared risk factors. As noted 
above, policy measures, including legislative and fi scal approaches, are likely to be 
important and are discussed in a later chapter.

3.3.3 The elderly

The demographic transition occurring in many LMICs results in ageing and 
increasing life expectancy, and the populations in LMICs are ageing at a faster rate 
than in developed countries (see de-Graft Aikins et al., Chapter 4, this volume). A 
focus on healthy ageing will therefore be required in LMICs in response to this 
transition. It is well recognized that ageing is associated with increasing preva-
lence of  NCDs such as cardiovascular disease and cancers. However, there is also 
an increased susceptibility to infectious diseases, so health threats due to infec-
tious disease should not be overlooked. With increasing access to ART, there is 
increasing survival and ageing in HIV-infected persons. However, public health 
HIV control interventions often ignore this age group. Furthermore, immuno-
compromise associated with ageing increases the risk of  other infectious diseases 
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including TB (both primary infection and reactivation disease). Given the high 
prevalence of  NCDs, older persons in LMICs are at a high risk of  developing multi-
morbid infectious and non-communicable conditions [83]. This can result in dis-
ability, reduced quality of  life and social isolation, limiting their ability to fulfi l 
emotional, cultural and economic roles within families and society. Interventions 
that address isolation and promote social participation have been identifi ed as 
potentially important in the elderly [84]. Primary prevention interventions 
including the promotion of  physical activity and good nutrition are also of  impor-
tance in this population. In implementing secondary and tertiary prevention, it is 
important to take a holistic interdisciplinary approach that includes taking into 
account the patient’s social situation when addressing diagnosed conditions.

3.4 Implications for Policy and Research

The impact of  NCDs on health systems and the importance of  systems strength-
ening will be dealt with in detail later in this book (see, for example, Coast et al., 
Chapter 6, and Mendis and Chestnov, Chapter 12, this volume). This section cov-
ers the specifi c health system policy and research implications related to the 
changing pattern of  disease described in this chapter.

The current vertical chronic disease-specifi c health system model requires 
reconsideration in a setting of  combined infectious disease and NCD epidemics. A 
better understanding of  the epidemiology of  these epidemics and accompanying 
appropriate programmes of  monitoring and evaluation as well as quality improve-
ment would assist population-based planning and resource allocation. There has 
been increasing discussion about the need to integrate service delivery for these 
conditions, although successful demonstration is limited. This is likely to facilitate 
continuity and coordination of  care. In addition to service delivery, it is important 
to consider the integration of  health promotion and prevention strategies as part 
of  a more comprehensive well-being package of  care.

The management of  patients with co-morbid infectious diseases and NCDs 
is often associated with increasing complexity, with implications for the health 
 provider’s ability and capacity to manage these patients. This can lead to issues 
around role delineation between specialist and generalist doctors and nurses, and 
around how to coordinate care at the different levels of  the health system. In these 
settings, teaching, training and mentoring of  health professionals should be 
responsive to these population health changes, acknowledging the changing 
 patterns of  disease.

The change in disease patterns should be accompanied by changing research 
priorities. For example, a recent paper identifi ed research priorities for the study of  
HIV, TB and T2DM [6]. Based on the diseases reviewed in this chapter, Box 3.1 
summarizes a few identifi ed research priorities to improve our understanding of  
the epidemiology of  co-existing infectious diseases and NCDs in LMICs.

Chronic infectious disease and NCD programmes need to move beyond drug 
delivery and direct disease management to include NCD interventions. Such strat-
egies include primary prevention, obesity management and smoking cessation 
interventions. It is crucial that patients and communities are activated and 
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empowered by understanding the disease processes and susceptibilities in order to 
facilitate effective self-management of  co-morbid conditions. However, taking 
into account the fact that some of  these risk factors relate to life-course epidemiol-
ogy and adverse in utero/childhood exposures, in order to signifi cantly impact on 
population health, upstream factors and social determinants of  health must be 
addressed. Many of  these factors are global, and the determinants and infl uences 
often transcend geographical boundaries. The impact of  these infl uences is expe-
rienced across all sectors of  society and ultimately requires interventions beyond 
the health sector. It is common to hear reference to the ‘unfi nished agenda’ of  
infectious diseases. What this chapter has shown is that, in many LMICs, the 
agendas for the prevention and control of  infectious diseases and chronic diseases 
are inextricably linked and must be addressed together.
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4.1 Introduction

In 2013, the number of  older persons (aged 60 years and above) was 841 million, 
representing an 11.7% share of  the global population [1]. By 2050, this number 
is expected to more than double to 2 billion, representing a 21.1% share of  the 
global population [1]. By this period, older persons will exceed the number of  chil-
dren for the fi rst time. These trends have major implications for low- and middle-
income countries (LMICs) in Africa, Asia and Latin America, as population ageing 
is occurring fastest in these regions due to complex modes of  epidemiological 
transition (see Oni and Unwin, Chapter 3, this volume). Thus, while it took high-
income countries like France more than 100 years for the share of  the population 
aged 65 years or older to double from 7 to 14%, it is estimated that it will take 
LMICs such as Brazil and China less than 25 years to reach the same growth [2]. 
By 2050, 80% of  the world’s older population will be concentrated in LMIC 
regions.

The United Nations (UN) states that while population ageing ‘is a triumph of  
development’, it also ‘presents social, economic and cultural challenges to indi-
viduals, families, societies and the global community’. The 2013 UN report on 
World Population Ageing [1] highlights a number of  multifaceted challenges that 
face ageing populations globally, and LMICs specifi cally.

First, poverty rates of  older persons tend to be higher than the population 
average in a number of  countries. Poverty rates are likely to increase among the 
older populations, especially in countries with limited coverage of  social security 
systems. Secondly, the prevalence of  non-communicable diseases, neurodegener-
ative disorders and disability will rise among the older populations with implica-
tions for health systems and health and social care at the community and family 
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levels. Finally, the older population is predominantly female, as women have a 
higher life expectancy compared with men (this is true for both the 60+ years and 
80+ years categories). However, the labour force participation of  older persons is 
higher among men, with higher levels of  participation in LMICs. This raises issues 
around gendered dimensions of  social security, family and social care, both in 
terms of  what older people contribute and what they receive. For example, the 
existing data suggest that older persons make ‘net fi nancial contributions to 
younger family members until rather advanced ages’ [1]. ‘Advanced ages’ refers to 
those aged 80 years and above, or ‘the oldest old’ population.

In this chapter, we address one public health challenge of  ageing in LMICs: 
the rising burden of  neurodegenerative diseases among ageing populations and 
the implications for public health, social care and related policies. Neurodegener-
ative diseases are hereditary conditions characterized by progressive dysfunction 
of  the nervous system. The dysfunction is caused by atrophy of  the central or 
peripheral structures of  the nervous system. Neurodegenerative diseases can also 
be pathological conditions affecting the brain. There are over 600 disorders that 
affect the nervous system and the brain. These include Alzheimer’s disease (AD) 
and other dementias (which number over 100), brain cancer, degenerative nerve 
diseases, stroke, Parkinson’s disease (PD), multiple sclerosis, amyotrophic lateral 
sclerosis (also known as Lou Gehrig’s disease) and Huntington’s disease [2, 3]. 
Research has shown that dementia and PD are the two most common types and 
together contribute signifi cantly to the global burden of  disease [2]. Between 
1990 and 2010, the number of  deaths attributed to PD more than doubled, and 
estimates of  the number caused by AD and other dementias more than tripled. 
Furthermore, the years lived with disability attributed to these two disorders 
increased by more than 70% over the same period [4]. In high-income countries, 
there is more systematic information on neurodegenerative diseases because pop-
ulation ageing has been established for a number of  decades and a strong body of  
research, interventions and policy has developed to address the complex dimen-
sions [3, 5]. In contrast, research, practice and policy on neurodegenerative dis-
eases are not well developed in LMICs because population ageing and its associated 
health outcomes are not priority issues [2, 5–7]. The 10/66 Dementia Research 
group, for example, is so named because it seeks to underscore the fact that while 
two-thirds (66%) of  people living with dementia are located in LMICs, only 10% 
or less of  population-based research has been carried out in these regions [6]. 
Population-based initiatives focusing on LMICs such as the World Health Organi-
zation Study on global AGEing and adult health (SAGE) and the International 
Network for the Demographic Evaluation of  Populations and their Health 
(INDEPTH) have sought to redress the imbalance (see Kengne et al., Chapter 7, 
this volume).

In this chapter, we limit attention to the two dominant types of  neurodegen-
erative disease in LMICs – dementia and PD – and present current evidence on 
prevalence, morbidity, mortality and determinants. First, we describe the preva-
lence, mortality and morbidity of  dementia and PD. Next, we discuss the determi-
nants of  dementia and PD. In the concluding section, we consider the key 
challenges for public health, social care and related policies for ageing populations 
in LMICs.
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4.2 Dementia and PD Prevalence, Morbidity and Mortality

4.2.1 Dementia prevalence, morbidity and mortality

We identifi ed dementia prevalence studies from 15 LMIC countries, the majority 
of  which were cross-sectional community-based studies in Asian countries (Table 
4.1). The most common type of  dementia reported was AD. Focusing on 
community- based studies alone, the prevalence of  dementia based on studies 
conducted on people aged 65 and older varied from 0.7% (in Taiwan) to 22.9% (in 
Turkey) [20, 25]. For the overall reviewed studies, the highest prevalence (85.0%) 
occurred in Cameroon based on a hospital study of  human immunodefi ciency 
virus (HIV)-positive patients aged 34–47 years [33].

There were some variations across regions. In Latin America, the prevalence 
of  dementia ranged from 7.1 (in Brazil) [10] to 10.8% (in Cuba) [9]. The most 
common type of  dementia was AD, followed by mixed dementia. The highest prev-
alence was recorded in Cuba from a prospective longitudinal study of  3015 adults 
aged 65 years and above in municipalities of  Havana city and Matanzas provinces 
[9]. Research has shown that Cuba exhibits health indictors that are similar to 
those of  the high-income countries. The population is ageing rapidly, and by 
2020, about 21.6% of  the population will be 60 years and above, making it the 
country with the highest proportion of  elderly people in Latin America.

In Africa, the prevalence of  dementia varied from 2.01% (in Egypt [30]) to 
85.0% (in Cameroon [33]). AD was more common than vascular dementia. The 
highest overall prevalence (85%) occurred among HIV patients in Cameroon, and 
the highest prevalence from community studies was 21.6% and this occurred in 
Tanzania [28].

Dementia was associated with behavioural and psychiatric complications 
(Table 4.2). A community study of  1271 people living with dementia in China 
showed that sleep disturbance was the most common symptom associated with 
dementia and this was present in more than one-fi fth (21.9%) of  this population 
[34]. The other forms of  complications associated with dementia included irritabil-
ity, apathy, depression and aberrant motor behaviour. In Taiwan, a hospital study 
of  142 people showed that more than half  had at least one form of  delusion, as well 
as hallucinations, aggressiveness, affective disturbances, anxiety and phobia [35].

Dementia mortality ranged from 0.9% (in a cross-sectional study in China 
[37]) to 66.4% (in a prospective study in China [38]). The predictors of  dementia 
mortality included: advancement in age [37, 38, 40], severe dementia [38], sub-
stantial disability [38], co-morbidity [38], living in urban areas [37], physical ill-
ness at the time of  diagnosis [41], living with cardiovascular disease [42] and 
depression [40]. There were mixed results regarding low levels of  education [40] 
or high levels of  education [37] as a predictor of  dementia mortality. There were 
also mixed results on gender and dementia mortality. A cross-sectional commu-
nity study in China showed that females had higher odds of  dementia mortality, 
and dementia mortality was higher for AD than for vascular dementia [37]. 
Another 5-year longitudinal study of  91 people living with dementia in China 
showed that 51 people (37.2%) died during this period and the death rates were 
higher among males [38].
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Table 4.1. Prevalence, risk factors and types of dementia in LMICs.

Country Reference Study design Setting
Sample 

size Prevalence Determinants Types

Cuba Llibre et al., 
2009 [8]

Cross-
sectional

Community 
based

18,351 The prevalence of 
dementia was 8.2% 
and was similar among 
males and females (8.3 
and 8.1%, respectively)

Advancement in age, 
history of stroke, 
hypertension, 
depression, skull-brain 
trauma, family history, 
low education

AD was the most 
common

Cuba Llibre et al., 
2011 [9]

Prospective Community 
based

13,015 The prevalence of 
dementia was 10.8%

  

Brazil Herrera et al., 
2002 [10]

Cross-
sectional

Census 11,656 The prevalence of 
dementia was 7.1%

Illiteracy  

Brazil Lopes et al., 
2012 [11]

Cross-
sectional

Community 
based

11,145 The prevalence of 
dementia was 12.5%

Advancement in age, 
low education, stroke, 
absence of arthritis 
and not reading books

AD accounted for 
60.3%

China Guo et al., 
2012 [12]

Cross-
sectional

Hospital 
based

22,264 The prevalence of 
dementia was 36.7%

Advancement in age, 
being female, low 
education and living in 
a nursing home

 

China Chen et al., 
2012 [13]

 Community 
based

16,244 The prevalence of 
dementia was 9.2% for 
women and 7.3% for 
men

Being female, living 
in rural areas, 
advancement in age, 
lower education, larger 
waist circumference 
and lower income

 

China Zhou et al., 
2006 [14]

Cross-
sectional

Community 
based

16,095 The prevalence of 
dementia was 5.3% 

Advancement in age and 
lower level of education

AD accounted for 
80.5%

continued
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Table 4.1. continued.

Country Reference Study design Setting
Sample 

size Prevalence Determinants Types

China Zhang et al., 
2005 [15]

Cross-
sectional

Community 
based

34,807 The prevalence of 
dementia was 3.0%

AD was higher for 
women, while VaD was 
higher for men

AD accounted for 
71.3% and VaD 
38.7%

China Li et al., 2007 
[16]

Cross-
sectional

Community 
based

11,593 The prevalence of 
dementia was 2.5% 

Advancement in age, 
illiteracy and low 
income

The prevalence 
was higher for 
AD

China Wu et al., 2011 
[17]

Cross-
sectional

Community 
based

12,788 The prevalence of 
dementia was 6.1% 

  

Turkey Arslantas et al., 
2009 [18]

 Community 
based

13,100 The prevalence of 
dementia was 8.4% 

Being female, low level 
of education, living 
in rural areas, family 
history of dementia 
and advancement in 
age

VaD accounted for 
51.1% and AD 
for 48.8%

Turkey Gurvit et al., 
2008 [19]

Prospective Community 
based

11,019 The prevalence rate was 
20%

Advancement in age and 
being female

The prevalence of 
AD was 11.0%

Turkey Keskinoglu 
et al., 2006 
[20]

Cross-
sectional

Community 
based

22,204 The prevalence of 
dementia was 22.9%

Advancement in age, 
being female, having 
bad health status, no 
occupation and high 
level of depressive 
symptoms

 

Sri Lanka de Silva et al., 
2003 [21]

 Community 
based

22,703 The crude prevalence 
rate of dementia was 
3.98%

Advancement in age AD, 71.4%; VaD, 
14.3%; mix of 
AD and VaD, 
7.1%
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Lebanon Chahine et al., 

2006 [22]
Cross-

sectional
Hospital 

based
22,117 The prevalence of 

dementia was 59.8%
Being female Mild dementia, 

27.9%; moderate 
dementia, 
22.9%; severe 
dementia, 49.2%

India Shaji et al., 
2005 [23]

Cross-
sectional

Community 
based

11,934 The prevalence of 
dementia was 33.6 per 
1000 of the population 

Family history and history 
of hypertension and 
being male

AD, 54%; VaD, 
39%; infection, 
tumour and 
trauma, 7%

Taiwan Chien et al., 
2008 [24]

Prospective Community 
based

22,118 The annual prevalence 
rate of dementia 
increased from 0.71 
to 1.92% from 1996 to 
2003 

  

Taiwan Su et al., 2012 
[25]

Longitudinal 
quasi-
experimental 

Sanatorium 22,129 The prevalence of 
dementia among the 
leprosy patients was 
45.7–50.4%

  

Central 
Africa

Guerchet et al., 
2013 [26]

 Community 
based

22,244 The prevalence of 
dementia was 8.0%

Peripheral arterial 
disease

AD, 75.7%; VaD, 
24.3%

South 
Africa

Ramlall et al., 
2013 [27]

Cross-
sectional

Elderly 
home

22,140 The prevalence of 
dementia was 7.9% 

Advancement in age, 
high blood pressure, 
age, years of 
education, blackouts, 
not engaging in 
physical activities

 

Tanzania Paddick et al., 
2013 [28]

Cross-
sectional

Community 
based

22,296 The age-standardized 
prevalent rate of 
dementia was 21.6%

  

continued
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Table 4.1. continued.

Country Reference Study design Setting
Sample 

size Prevalence Determinants Types

Nigeria Yusuf et al., 
2013 [29]

Cross-
sectional

Hospital 
based

22,121 The prevalence of 
dementia was 9.1%

Advancement in age and 
enuresis

 

Egypt El Tallawy 
et al., 2014 
[30]

Cross-
sectional

Community 
based

24,329 The prevalence among 
those who were 50+ 
years was 2.01%

Illiteracy and 
advancement in age

AD, 48.3%

Senegal Toure et al., 
2012 [31]

Cross-
sectional

Hospital 
based

22,507 The prevalence of 
dementia was 8.87%

Advancement in age, 
illiteracy, epilepsy and 
family history

 

Tanzania Longdon et al., 
2012 [32]

Cross-
sectional

Community 
based

11,198 The age-adjusted 
prevalence rate was 
6.4%

Advancement in age  

Cameroon Atashili et al., 
2013 [33]

Cross-
sectional

Hospital 22,400 The prevalence among 
HIV patients was 
85.0%

Low education, being 
formerly married and 
having HIV symptoms

 

AD, Alzheimer’s disease; VaD, vascular dementia.
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Table 4.2. Mortality and morbidity of dementia.

Country Reference Study design Setting Sample size Key fi ndings

China Haibo et al., 
2013 [34]

Cross-
sectional

Community 
based

1271 50.1% of the patients experienced at least one form of behavioural and 
psychiatric symptoms of dementia. The most common symptoms were 
sleep disturbance, irritability, apathy, depression and aberrant motor 
behaviour

Malaysia Eshkoor et al., 
2013 [35]

Cross-
sectional

Community 
based

1210 41% of the patients had sleep disturbance and this was higher among 
those who were single, female, those with no education, those who 
were isolated and those in the Malay ethnic group.

Taiwan Liu et al., 2007 
[36]

Prospective Hospital 
based

 142 50.7% experienced delusion with the most common type being delusion 
of theft, 24.6% experienced hallucinations and 40.1% experienced 
activity disturbances; aggressiveness was found in 27.5%, diurnal 
rhythm disturbance in 29.5%, affective disturbances in 30.3% and 
anxiety and phobia in 50%. Men had higher scores on aggression, 
while women had higher affective scores

China Wen et al., 
2011 [37]

Cross-
sectional

Community 
based

3885 The mortality rate of dementia was 0.9% and this increased with age 
and was higher among females. Other predictors of low mortality were 
higher levels of education, living in urban areas and being married. 
The age-standardized mortality rate for AD among 65+ was 0.42% 
and that of VaD was 0.36%. The mortality in both AD and VaD patients 
increased with age and was higher among females

China Wang et al., 
2010 [38]

Prospective Community 
based

 137 The mortality rate of dementia was 66.4% during the 5-year period. The 
median time of survival was 4.2 years. Those with severe dementia, 
substantial disability, co-morbid conditions and a higher age had a 
shortened survival time. There was no sex difference

Tanzania Mushi et al., 
2014 [39]

Cross-
sectional

Community 
based

41 PWD 
and 

caregivers

Knowledge about dementia and its causes was low. Both PWD and their 
caregivers had pluralistic health-seeking behaviour. Dementia was 
accepted as a problem of old age. It had a huge impact on the social 
and economic life of families. The majority of PWD were poor and 
economically inactive

AD, Alzheimer’s disease; VaD, vascular dementia; PWD, people with dementia.
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4.2.2 PD prevalence, morbidity and mortality

The lowest and highest prevalence of  PD occurred in Latin America and ranged 
from 50.2 per 100,000 of  the population (in Bolivia) [43] to 3300 per 100,000 
of  the population (in Brazil) [44] (Table 4.3). The mean age of  PD onset was 
between 54 years in Pakistan [58] and 61.5 in Nigeria [61]. In terms of  morbidity, 
Asian studies reported associations between PD and physical problems (higher 
rate of  hip fracture) and mental health disorders (dyskinesias, and depression) 
[13, 59, 63] (Table 4.4). In Africa, hypertension and diabetes were co-morbid 
conditions for PD [61]. Tanzanians living with PD also experienced other neuro-
logical symptoms such as dyskinesias [60].

4.3 Determinants of Dementia and PD

4.3.1 Determinants of dementia

Determinants of  dementia in LMICs included socio-economic factors, socio-
demographic characteristics, a history of  cardiovascular diseases, depression, 
poor health condition, lifestyles and a family history of  dementia. The key dimen-
sions of  socio-economic status, highlighted in studies from Latin America, Asia 
and Africa, included low levels of  education, illiteracy, a low income, unemploy-
ment and living in rural areas.

For instance, a cross-sectional study of  1656 people aged 65 years and above 
in an urban area in Brazil showed that the prevalence of  dementia ranged from 
3.5% in people with eight or more years of  schooling to 12% among those who 
were illiterate [10]. A hospital study of  264 elderly people in China showed that a 
low level of  education was associated with a higher dementia risk [12]. Other 
community-based studies in China and Turkey showed that those who live in 
rural areas had higher risks of  dementia compared with those who live in urban 
areas [12, 18]. A hospital study of  400 patients attending the Bamenda Regional 
Hospital AIDS-treatment Centre in Cameroon showed that, after adjusting for 
other confounding factors, those with a higher level of  education had a lower risk 
of  dementia compared with those with only primary education or less [33].

Advancement in age was a major risk factor of  dementia. However, the asso-
ciations between other socio-demographic characteristics and dementia were not 
so clear cut. There were contradictory fi ndings with respect to sex. Asian studies 
reported contradictory fi ndings relating to sex, while studies in Latin America and 
Africa showed that the risk of  dementia was the same for men and women (Table 
4.2).

A history of  cardiovascular diseases like stroke, hypertension and peripheral 
artery disease was also shown to be associated with dementia. For instance, a 
community-based study in Cuba showed that a history of  stroke and hypertension 
was associated with dementia. Those who had a history of  stroke were about six 
times more likely to develop dementia than those without a history of  stroke [8].

Other determinants of  dementia included depression and a family history of  
dementia. A community study of  elderly residents in Havana Municipality, Cuba, 
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Table 4.3. Prevalence of Parkinson’s disease in LMICs.

Country Reference
Study 
design Setting

Sample 
size Key fi ndings

Brazil Barbosa et al., 
2006 [44]

Cross-
sectional

Community 
based

  1,186 The prevalence rate of PD was 3.3 per 1000 of the population and the 
rates for men and women were not statistically different

Bolivia Nicoletti et al., 
2003 [43]

Cross-
sectional

Community 
based

 9,955 The crude prevalence rate of PD was 50.2 per 100,000 and 286 per 
100,000 of the population among those aged 40+. The prevalence 
increased with age and was higher among women for those aged 40+

Argentina Bauso et al., 2012 
[45]

Cross-
sectional

Hospital 
based

140,000 The prevalence of PD was 394 per 100,000 of the population aged 40+

Argentina Melcon et al., 
1997 [46]

Cross-
sectional

Community 
based

  7,765 The prevalence of PD was 656.8 per 100,000 of the population and was 
higher in men

Cuba Giroud Benitez 
et al., 2000 [47]

Cross-
sectional

Community 
based

 17,784 The prevalence of PD was 135 per 100,000 of the population. About 
12.5% of patients with PD showed a family history of the disease

Colombia Sánchez et al., 
2004 [48]

Case–
control

Hospital 
based

The prevalence of PD was 176.4 per 100,000 of the population of people 
aged 50+

Ecuador Del Brutto et al., 
2013 [49]

Cross-
sectional

Community 
based

140,642 The prevalence of PD among those who were 40+ was 312 per 100,000 
and 671 per 100,000 of the population among those who were 60+

Thailand Bhidavasiri et al., 
2011 [50]

Cross-
sectional

Hospital 
based

 60,565 The age-adjusted prevalence of PD was 424.57 per 100,000 of the 
population. It was higher in urban areas compared with rural areas 
(126.83 per 100,000 vs 90.82 per 100,000). The rate was highest in 
areas with a high level of pesticide use

Jordan Alrefai et al., 2009 
[51]

Cross-
sectional

Hospital 
based

140,102 The crude prevalence rate of PD was 59 per 100,000 person-years. 
About 10.9% of those with PD had a family history of the disease

Thailand Lolekha et al., 
2010 [52]

Cross-
sectional

Hospital 
based

140,704 The crude prevalence rate of PD among boxers was 710 per 100,000 and 
980 per 100,000 of the population for those aged 50+; this increased 
with age, and the number of boxing fi ghts (>100) was also associated 
with PD

China Zhang et al., 2005 
[53]

Cross-
sectional

Community 
based

 16,488 The age-sex adjusted prevalence rate of PD was 522 per 100,000 of the 
population

China Woo et al., 2004 
[54]

Cross-
sectional

Community 
based

140,415 The prevalence of PD among those 55+ was 480 per 100,000 of the 
population

continued
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Table 4.3. continued.

Country Reference
Study 
design Setting

Sample 
size Key fi ndings

China Zhang et al., 2005 
[55]

Cross-
sectional

Community 
based

 29,454 The prevalence rate of PD for those 65+ was 1700 per 100,000 of the 
population and was higher for men

China Zhang et al., 2003 
[56]

 Community 
based

  5,952 The prevalence of PD was 1% (100 per 100,000 of the population) and 
increased with age. There was no gender difference. However, in urban 
areas, the rate was higher for men at older ages and higher for women 
in rural areas at older ages

Taiwan Chen et al., 2012 
[57]

Case–
control

Hospital 
based

  3,940 Those with PD had a signifi cantly higher rate of hip fracture than those 
without PD (10.4 vs 4.1%). Those with PD had a signifi cantly higher 
rate of hypertension, hyperlipidaemia and osteoporosis

Pakistan Khealani and 
Baig, 2006 [58]

 Hospital 
based

1401,80 The prevalence of PD was higher among men. The mean age of onset 
was 54 years. PD was associated with rigidity, bradykinesia (slow 
movement), tremors, hypomimia, primitive refl exes, diffi culty in 
performing fi ne work and diffi culty in walking

China Wen et al., 2012 
[59]

Cross-
sectional

Hospital 
based

140,901 Dyskinesias and depression were associated with PD pain

Tanzania Dotchin et al., 
2008 [60]

Cross-
sectional

Community 
based

140,308 The age-standardized prevalence of PD to the UK population was 40 
per 100,000 of the population (64 per 100,000 for males and 20 per 
100,000 for females)

Nigeria Okubadejo et al., 
2010 [61]

Cross-
sectional

Hospital 
based

  1,360 Out of 124 people with parkinsonism, 79% had PD while 21% had 
secondary parkinsonism. Males had a higher risk of PD and the 
incidence of PD was higher among the older age group. Hypertension 
and diabetes were co-morbid conditions for PD. The mean age at onset 
was 61.5 (standard deviation 10). Males were more than females

Egypt Khedr et al., 2012 
[62]

Cross-
sectional

Community 
based

  5,920 The crude prevalence rate of PD was 57 per 100,000 of the population. 
It accounted for more than 80% of parkinsonism (84.6%).There was 
no signifi cant difference between males and females. It was highest 
among those aged 70–79 years, rural residents and those who were 
illiterate
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showed that the risk of  dementia was two times higher for those who had a his-
tory of  depression [8]. The study also showed that the risk of  dementia was higher 
for those who had a family history of  dementia. Another study of  204 elderly 
people aged 64 years and above in Turkey showed that those who had higher 
depressive symptoms had higher odds of  developing dementia [20].

4.3.2 Determinants of PD

The determinants of  PD include socio-economic and demographic factors, hered-
itary factors, environmental factors and health status including having high hae-
moglobin levels and living with diabetes (Table 4.3). With the exception of  the 
strong association between advancement in age and PD, the fi ndings on socio-
economic and demographic determinants of  PD were contradictory. For example, 
while a study in Thailand showed that the rate of  PD was higher among people 
living in urban areas [64], a community-based study in Egypt showed that PD was 
higher in rural areas [62]. Also, while some studies showed that the PD risk was 
higher among males, others showed a higher risk among females and some 
showed no sex difference in PD prevalence. This inconclusiveness of  the effect of  
sex on risk of  PD was shown in all three regions (Latin America, Asia and Africa). 
One study in Thailand linked PD risk to environmental factors and showed that 
PD was higher in urban areas with a high level of  pesticide use [64]. Other deter-
minants of  PD included hypertension, hyperlipidaemia, osteoporosis (in Taiwan) 
[13] and a family history of  PD (in Jordan) [51].

4.4 Ageing and Neurodegenerative Diseases: Future Challenges 
for Public Health, Social Care and Related Policies

People living with dementia and PD require long-term sustained care because of  
the progressive debilitating nature of  these conditions. In LMICs, these care needs 
are complex because of  the characteristics of  the elderly populations at risk and 

Table 4.4. Morbidity and mortality of PD.

Country Reference Study 
design

Setting Sample 
size

Key fi ndings

Taiwan Chen et al., 
2012 [57]

Case–
control

Hospital 
based

3940 Those with PD had a signifi cantly 
higher rate of hip fracture 
than those without PD (10.4 
vs 4.1%). Those with PD had 
a signifi cantly higher rate of 
hypertension, hyperlipidaemia 
and osteoporosis

China Wen et al., 
2012 [59]

Cross-
sectional

Hospital 
based

1901 Dyskinesias and depression were 
associated with PD pain 
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the characteristics of  the systems of  formal healthcare and informal health and 
social care. We discuss these complex care needs and highlight three major chal-
lenges for public health and social care.

The fi rst challenge is the quality of  and access to healthcare. Healthcare for 
neurological conditions should ideally be provided through an optimal mix of  pri-
mary, secondary and tertiary care [2]. Primary care focuses on health promotion, 
prevention and treatment offered at the level of  the community and by primary 
care professionals. For neurological disorders, this represents the fi rst point of  
entry for diagnosis and treatment and the opportunity for delivering better clini-
cal outcomes, and should ideally be managed by trained primary care profession-
als. Secondary care focuses on more sophisticated management and treatment of  
severe cases, often provided at the level of  district or regional health facilities, and 
requires advanced human and technical resources. Individuals with severe or 
advanced cases of  neurological disorders need access to specialist professionals 
who can offer expert care, well-equipped health facilities with diagnostic equip-
ment such as electroencephalography and computerized tomography, and other 
resources such as specialist beds to provide intensive care and respite care. The 
tertiary care level offers the most specialized package of  diagnostic, treatment and 
rehabilitation interventions, usually at the level of  the teaching hospital. Tertiary 
care facilities ideally constitute a repository of  evidence-based care, drawing on 
epidemiological and clinical research, providing training and educational sup-
port, and providing referral services including liaising with community-based 
support services. The majority of  LMIC health systems are not structured to pro-
vide the kind of  long-term treatment, management and rehabilitative care 
required for neurodegenerative diseases because they face multiple health crises 
and lack the optimal mix of  trained health professionals, infrastructure and fi nan-
cial resources [65] (see also Coast et al., Chapter 6, this volume).

For those that offer some services for neurological conditions, the cost of  care 
is prohibitive. Globally, the direct and indirect cost of  managing dementia and PD 
is estimated to be very high [66, 67]. In 2003, the worldwide direct costs of  
dementia – including medical consultations, investigations, pharmaceuticals, 
provision of  personal and nursing care, and residential care in the later stages of  
dementia – was estimated to be US$156 billion [66]. This was based on a world-
wide prevalence estimate of  27.7 million people with dementia. In 2010, based 
on a worldwide estimate of  36 million people with dementia, the global cost of  
dementia had almost quadrupled to US$604 billion [68]. In the USA, a study that 
followed 20,016 people living with PD for an average of  853 days showed that the 
total annual direct costs were US$23,101 per person with PD [69]. In India, a 
study of  175 people living with PD showed that the annual income of  nearly half  
of  these individuals was less than US$1,148.63 and they spent 16–41.7% of  
their annual income on medicines [70]. In LMICs, a signifi cant proportion of  peo-
ple pay for healthcare out of  their own pocket [71]. Our review suggests that the 
majority of  elderly individuals living with PD or dementia are likely to be of  low 
socio-economic status. This presents major challenges in terms of  access and 
affordability of  formal healthcare services. For many individuals living with 
neuro degenerative diseases, care tends to be provided by family members or 
 community-based carers, and the high cost of  care raises the risk of  poverty for 
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affected families [2]. An important new trend is the growth of  support groups for 
people living with dementia across LMICs (see de-Graft Aikins et al., Chapter 9, 
this volume). However the impact of  dementia support groups on quality and 
continuity of  care is yet to be evaluated, and there remains a need for support 
groups for other neurological disorders.

The second challenge is ensuring the quality and sustainability of  social care 
and social support. Social care and support also raise the burden of  chronic phys-
ical and mental health risks within families, as caregivers are likely to experience 
caregiver stress and associated problems. Much of  the research on caregiver stress 
has come from high-income countries, and the research suggests that in addition 
to the fi nancial burden of  care, caregivers experience physical and mental health 
problems [72–75]. The type and level of  stress depends on the kind of  condition 
the recipient of  care has and the level of  disability arising from the condition. This 
has implications for caring for elderly individuals with neurodegenerative condi-
tions who are likely to live with other chronic physical conditions (e.g. hyperten-
sion, diabetes, heart disease). The combination of  fi nancial strain and caregiver 
stress can lead to family and social tensions that may affect the quality and 
 sustainability of  care and support.

Finally, the evidence from studies on ageing in LMICs suggests that the aged 
are themselves providers of  care and support to young family members [1]. In 
Africa, for example, HIV/AIDS morbidity and mortality among the productive 
adult African population has created insecure conditions for older people who, in 
most affected countries like South Africa, now live in ‘missing generation house-
holds’ [76] or ‘skip generation households’ [77] and have to take on caregiving 
responsibilities for grandchildren. In some communities in South Africa, 76% of  
older people are the sole providers of  household necessities, and they care for the 
sick in their families and for their grandchildren [77]. Within these contexts, eld-
erly caregivers who develop neurodegenerative diseases might experience social 
isolation if  they lack access to broader social networks beyond their households.

Neurodegenerative conditions constitute a ticking public health time bomb 
for LMICs because their prevalence is rising, they affect a rapidly rising demo-
graphic in many countries and their impact is interlinked with major challenges 
in health fi nancing, social security and social care for the aged. It is important 
that health systems are strengthened to address the current double burden of  
infectious and chronic non-communicable diseases affecting LMIC populations. 
However, the response to the public health challenge of  neurodegenerative dis-
eases must go beyond strengthening of  health systems to tackle the broader social, 
structural and public policy dimensions of  ageing. The response must also be con-
text specifi c because of  the unique social, cultural and policy dynamics operating 
across countries. At present, the evidence has been generated from research con-
ducted in a limited number of  countries. The African region, for example, is poorly 
represented. Yet current evidence suggests that the socio-economic and cultural 
challenges resulting from population ageing are likely to be disproportionately 
experienced in sub-Saharan Africa. Help Age International [78] released its 2014 
Global AgeWatch Index, which ranked 96 high-, middle- and low-income coun-
tries (representing 91% of  people over 60) in terms of  social and economic well-
being. The indicators included income security, health status, capability and 
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enabling environment. Most LMICs scored poorly on income security, with only 
one in four people aged 65 and above having access to pensions. However, African 
countries (Ghana, Morocco, Nigeria, Rwanda, Zambia, Uganda, Tanzania, Malawi 
and Mozambique) occupied the lowest quarter and within this quarter made up 
‘half  of  those with low security rankings and poor health results’ [78]. Research-
ers observed that rapid urbanization, the breakdown in family and community 
structures, and rising costs of  living and healthcare deepen the vulnerabilities 
experienced by elderly Africans [79, 80].

Interventions targeting the rising burden of  neurodegenerative diseases must 
be developed with a focus on the broader health and socio-economic challenges 
facing elderly populations in LMICs. As the 10/66 Dementia Research Group [6] 
suggest, key issues will include improving access to good-quality age-appropriate 
healthcare, addressing the problem of  disability and strengthening social protec-
tion for the most vulnerable groups.
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5.1 Introduction

Non-communicable diseases (NCDs) are the leading cause of  mortality in the 
world [1]. The majority of  deaths can be attributed to cardiovascular disease 
(CVD), diabetes, cancer and chronic respiratory disease [1]. NCDs and chronic 
health conditions have an enormous impact on mental health and well-being, not 
just for patients but also for their families and caregivers. The co-occurrence of  
NCDs and mental disorders is well recognized, and there have been increasing 
calls to expand the NCD umbrella to include common mental disorders, such as 
depression, anxiety, schizophrenia and bipolar disorder [2]. About three-quarters 
of  NCD deaths occur in low- and middle-income countries (LMICs) [1]. However, 
most of  the research into NCDs and mental disorders is conducted in high-income 
countries. Few epidemiological and prevention/intervention studies for co- 
morbidity of  NCDs and mental disorders have been carried out in Africa. In addi-
tion, most NCDs and mental health studies worldwide have been carried out 
separately and independently [3]. Given their shared risk factors, pathways and 
co-morbidity with mental disorders [4, 5], as well as country variations in envi-
ronmental and system contexts, studying the aetiology of  NCDs and mental 
health poses a unique challenge. Therefore, it is critical to examine the epidemio-
logical mechanisms and prevention/intervention approaches separately by coun-
try or region.
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In this chapter, we provide a summary of  the recent publications in basic sci-
ence, practice and policy research related to mental health and NCDs in African 
settings. First, we present the prevalence and epidemiological research on the co-
occurrence of  NCDs and mental disorders. Then we outline the global agenda for 
mental health and NCD prevention and control, mental health resources/ systems/
policy in Africa, and challenges in integrating mental health and NCD care in 
African settings. Lastly, we outline frameworks and strategies to address the co-
occurrence of  NCDs and mental disorders in LMIC settings, and offer suggestions 
and recommendations for future studies.

5.2 Mental Health and Non-communicable Diseases

5.2.1 Mental disorder prevalence among NCDs

The burden of  mental, neurological and substance (MNS) disorders accounts for 
10–14% of  the global burden of  disease [6, 7], and this has grown over the past 
20 years. This rise is expected to continue, in part due to the ongoing epidemio-
logical transition from communicable diseases to NCDs, and co-morbidity between 
mental disorders, human immunodefi ciency virus (HIV) infection and other 
chronic health conditions [8–10]. Worldwide, MNS disorders account for a larger 
percentage of  lost disability-adjusted life years (DALYs) than CVD or cancer [11]. 
It is expected that by 2020, unipolar depressive disorders will be the second lead-
ing cause of  disability [12].

The majority of  studies that have investigated the prevalence of  MNS disor-
ders have been conducted in high-income countries, with less work having been 
done in LMICs or sub-Saharan African countries. For 64% of  the world’s popula-
tion, there is a paucity of  information on the prevalence of  common mental disor-
ders (e.g. depression and anxiety) [13]. Most of  this information is missing from 
LMIC countries, and data from sub-Saharan Africa are particularly lacking. Sub-
Saharan African countries make up the greatest proportion of  the least-developed 
countries in the world [13]. Empirical evidence on national prevalence of  MNS 
disorders in African countries is limited [14]. Most research in Africa has used 
small, specialized populations including people living in urban settings and hospi-
talized patients [15]. Because of  the high rates of  poverty and the physical health 
burden and inadequate mental health systems, it is reasonable to assume that the 
burden of  MNS disorders in African countries might be greater than in high-
income countries [16]. Some evidence has supported these fi ndings, and has 
reported a higher prevalence of  post-traumatic stress disorder, anxiety and 
depression (20–60%) in sub-Saharan African countries [17, 18] than in high-
income countries (19–27%) [19, 20].

NCDs are often considered diseases of  the middle-aged and elderly, and often 
exist with other co-morbidities. Examples of  these co-morbidities include mental 
disorders, cognitive impairment and other NCDs, including renal, endocrine, neu-
rological, gastroenterological, musculoskeletal, skin and oral diseases, disabilities 
and genetic disorders [21]. Although the co-morbidities of  MNS disorders and 
NCDs are well recognized [5, 22–24], most studies have focused on the 
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 co- morbidity of  ‘depression’ (one major MNS disorder) and chronic physical dis-
eases. Also, fewer studies have focused on ethnic/country differences in the co- 
morbidity of  NCDs and MNS disorders [25]. Several studies, including one based 
on the World Health Organization (WHO) World Health Survey (data collected 
from 26 European, 15 African, six American, four eastern Mediterranean, fi ve 
South-east Asian and four western Pacifi c countries), have provided estimates for 
the prevalence of  depression and NCDs. These studies reported that the preva-
lence of  major depression is lower for individuals without NCDs (2–15%) [26, 27] 
than for individuals with NCDs, and is 29% for individuals with hypertension 
[27], 22% for individuals with myocardial infarction [27], 19–27% for individu-
als with diabetes [28–31], 33% for individuals with cancer [29] and 25% for indi-
viduals with co-morbidity of  two or more chronic physical conditions [27]. Some 
studies have also suggested that the co-occurrence of  NCD and MNS disorders 
might be higher in Africa or LMICs because of  a lower socio-economic status 
[27, 32]. For example, one study conducted in Uganda found that the prevalence 
of  depression among patients with diabetes was 35%, and was associated with 
being more impoverished, unemployed and having a poorer overall quality of  life 
[32].

5.2.2 Mechanisms of co-occurrence

The co-occurrence of  NCDs and MNS disorders plays an integral role in the devel-
opment, progression and response to the treatment of  major NCDs. Understand-
ing the mechanisms of  co-occurrence has critical implications for developing 
better-integrated prevention and/or intervention strategies to address population 
health needs. Despite the importance of  aetiology research, little research is con-
ducted in sub-Saharan African, and most research has focused on developed 
countries.

Current evidence suggests that several mechanisms may explain the high co-
occurrence of  NCDs and MNS disorders. The co-occurrence can be explained by 
shared important pathways to disease and a bidirectional mechanism. It is well 
established that MNS disorders affect, and are affected by, other NCDs. Individuals 
with a mental disorder are more likely to develop a medical condition, while indi-
viduals with NCDs are at increased risk for a mental disorder such as depression or 
anxiety. MNS disorders can be a precursor or a consequence of  NCDs; the co-
occurrence can also be the result of  interactive effects [33–35].

Among studies that examined the causal pathway from MNS disorders to 
NCDs, several review studies supported the role that anxiety and depression play 
as independent risk factors for incident of  coronary heart disease, cardiac death, 
myocardial infarction and diabetes [21, 33, 34]. Schizophrenia-spectrum disor-
ders and bipolar disorder are also key independent risk factors for NCDs (e.g. dia-
betes, dyslipidaemia, hypertension) [36]. For example, patients with anxiety or 
depression are 1.26–1.48 times more likely to develop NCDs than patients with-
out such mental disorders, and such fi ndings are independent of  demographic 
variables, biological risk factors and health behaviours [33]. Furthermore, 
 individuals with schizophrenia-spectrum disorders and bipolar disorder are 
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1.5–2 times more likely to develop diabetes, dyslipidaemia, hypertension and 
obesity than the general population [36].

The increased risk for developing NCDs among MNS patients (or the causal 
link from MNS disorders to NCDs) can be explained by biological and social–
behavioural mechanisms. It has been found that MNS disorders (i.e. anxiety and 
depression) are associated with progression of  atherosclerosis, decreased heart 
rate variability, risk of  ventricular arrhythmias and adverse medical outcomes, 
which increase the risk for acute coronary syndrome and coronary heart disease 
[33, 35]. From a social–behavioural perspective, MNS disorders were found to be 
associated with poor health behaviours (e.g. poor medication adherence, physical 
activities, eating style and self-care), higher stress (e.g. family, social/cultural 
stress, fi nancial stress) [37–40] and higher rates of  hospitalization [21, 39]. These 
negative health behaviours and stress worsen health outcomes and exacerbate 
NCD conditions [39].

In examining a reverse causal pathway from NCDs to MNS disorders, sub-
stantial evidence in the literature suggests that NCDs are a risk factor for the 
development of  MNS disorders [21]. Patients with physical NCDs (e.g. heart dis-
ease) are 1.4–2.2 times more likely to develop MNS disorders (e.g. depression, 
anxiety, alcohol abuse/dependence) than those without physical NCDs [27, 28, 
30, 41]. Similar patterns have also been found across high-, low- and middle-
income countries [42]. The increased risk for developing MNS among NCDs 
patients can be attributed to stress (e.g. psychological or fi nancial stress, harmful 
coping behaviours) or stress-induced harmful health behaviour. It is likely that 
NCD-related complications and disability (such as an amputation, blindness or 
paralysis) place signifi cant demands and stress on individual and family social 
welfare, which impacts on the social interaction, productivity, fi nancial status and 
health behaviours of  the families [21]. Such explanations/mechanisms are simi-
lar to the pathway from MNS disorder to NCDs (described above). For individuals 
with either an NCD or an MNS disorder, this can impact on their health behav-
iours and stress, and these shared consequences may explain the development of  
other disorders.

Despite the strong connections between NCDs and MNS disorders and sub-
stantial research investigating the bidirectional mechanism, the pathways lead-
ing to co-morbidity are complex. One major gap in the literature is a lack of  
research examining moderation effects. Whether the prevalence of  co-morbidity 
is moderated by country/race/ethnicity, family/community characteristics, indi-
vidual characteristics or disease characteristics (e.g. severity or number of  dis-
eases co-occurrences) is not well understood [25, 43–45]. Because different 
country/ethnic groups have different cultural values, social norms, economic sta-
tus, health practices and social determinants, it is likely that the mechanisms for 
co-occurrence of  NCDs and MNS disorders vary by ethnicity/country. In LMICs 
and Africa, the co-occurrence of  NCDs and MNS disorders is likely to be higher 
because of  the combination of  poorer social determinants [46–48], a higher 
 burden of  physical and mental health problems, and multiple intersecting causes, 
such as genetic/epigenetic factors, higher poverty and stress, reduced access to 
preventative health services, worse health education, limited culturally compe-
tent healthcare, predisposing neighbourhood factors, and structural and  fi nancial 
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limitation on positive health behaviours [21, 25, 49]. In addition, different family/ 
community contexts (e.g. economical, emotional, support available, community 
resources, community views regarding illness, neighbourhood support/safety) 
and individual characteristics (e.g. age, gender) may infl uence disease develop-
ment processes, and result in different rates of  co-occurrence of  NCDs and MNS 
disorders. It is critical for future research to systematically examine the modera-
tion effect and dynamic processes in order to be more effective in minimizing the 
burden of  NCDs and MNS disorders.

5.3 Global Agenda for Mental Health and Non-communicable 
Disease Prevention and Control

Many factors contribute to the rising prevalence of  NCDs and MNS disorders and 
the high co-morbidity of  both disorders. To address these population health bur-
dens, a comprehensive agenda and integrated approach will be required [21]. In 
recent years, there has been a push to integrate mental health into the broader 
NCD agenda, not just as chronic health conditions but also as precursors to other 
NCDs [50]. Several international lead agencies, such as the WHO and the US 
Centers for Disease Control and Prevention (CDC), have proposed action plans to 
prevent and control the burden of  mental health and NCDs. Table 5.1 summa-
rizes the objectives from three action plans – the CDC Public Health Action Plan to 
Integrate Mental Health Promotion and Mental Illness Prevention with Chronic 
Diseases Prevention 2011–2015 [51], the WHO Global Action Plan for the Pre-
vention and Control of  NCDs 2013–2020 [21] and the WHO Comprehensive 
Mental Health Action Plan 2013–2020 [10].

The CDC Public Health Action Plan to Integrate Mental Health Promotion 
and Mental Illness Prevention with Chronic Diseases Prevention 2011–2015, 
developed in 2011, aims to integrate mental health promotion and mental illness 
prevention with chronic disease prevention [51]. The action plan includes three 
overarching objectives: improving the science of  NCDs and MNS research, effect-
ive dissemination of  scientifi c information, and translating information into 
actions to improve NCDs and mental health (see Table 5.1 for details). The WHO 
issued NCD and mental health action plans in 2013. The WHO Global Action 
Plan for the Prevention and Control of  NCDs 2013–2020 includes six overall 
objectives (Table 5.1). It provides a road map to address nine global NCD targets, 
including a reduction in risk of  premature mortality from NCDs, harmful use of  
alcohol, prevalence of  insuffi cient physical activity, mean population intake of  
salt/sodium, prevalence of  current tobacco use, prevalence of  raised blood pres-
sure, prevalence of  diabetes and obesity, and an increase in the number of  people 
receiving drug therapy and counselling to prevent heart attacks and strokes [21]. 
Similarly, the WHO Comprehensive Mental Health Action Plan 2013–2020 rec-
ognizes the essential role of  mental health in achieving health for all people. The 
plan includes four objectives (Table 5.1); it aims to achieve equity in mental health 
through universal health coverage, and stresses the importance of  prevention 
[10].
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Table 5.1. CDC and WHO action plans for the prevention and control of NCDs and mental disorders.

CDC Public Health Action Plan to Integrate Mental Health Promotion and Mental Illness Prevention with Chronic Diseases Prevention 2011–
2015 [51]

Objective 1
To obtain better 

scientifi c information 
through surveillance, 
epidemiology and 
prevention research 
(e.g. examine 
the relationships 
between MNS and 
NCDs; improve 
mental health 
promotion and 
prevention research)

Objective 2
To disseminate scientifi c 

information to 
appropriate audiences 
though communication 
and education

Objective 3
To translate this 

information into action 
through programmes, 
policies and systems

WHO Global Action Plan for the Prevention and Control of NCDs 2013–2020 [21]

Objective 1
To strengthen 

international 
cooperation and 
advocacy and to 
raise the priority 
accorded to 
prevention and 
control of NCDs in 
global, regional and 
national agendas

Objective 2
To strengthen national 

capacity, leadership, 
governance, multi-
sectoral action and 
partnerships to 
accelerate country 
response for the 
prevention and control 
of NCDs (e.g. consider 
strategies to deal 
with underlying social 
determinants of health)

Objective 3
To promote interventions 

to reduce the main 
shared modifi able risk 
factors for NCDs and 
address underlying 
social determinants 
through creation of 
health-promoting 
environments (e.g. 
developing supportive 
environment that 
promote healthy 
behaviours)

Objective 4
To strengthen 

and orient 
health systems 
to address 
NCDs and the 
underlying social 
determinants 
though people-
centred primary 
healthcare and 
universal health 
coverage 

Objective 5
To promote and 

support national 
capacity for high-
quality research 
and development 
for the prevention 
and control of 
NCDs

Objective 6
To monitor the 

trends and 
determinants 
of NCDs and 
evaluate progress
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WHO Comprehensive Mental Health Action Plan 2013–2020 [10]

Objective 1
To strengthen effective 

leadership and 
governance for 
mental health 
(e.g. develop and 
strengthen policy 
and law; resource 
planning stakeholder 
collaboration)

Objective 2
To provide 

comprehensive, 
integrated and 
responsive mental 
health and social care 
services in community-
based settings (e.g. 
service reorganization 
and expended 
coverage; integrated 
and responsive care; 
resources planning; 
address disparities)

Objective 3
To implement strategies 

for promotion 
and prevention in 
mental health (e.g. 
addressing a range of 
social and economic 
determinants; promote 
mental health and 
prevent suicide)

Objective 4
To strengthen 

information 
systems, evidence 
and research for 
mental health 
(e.g. integrate 
mental health 
into the routine 
health information 
system; improve 
evidence and 
research)
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Although the three action plans were developed independently, there are 
overlapping objectives and strategies across the plans, such as increasing epide-
miological and prevention/intervention research, and obtaining better scientifi c 
information to inform better-integrated intervention strategies and policy deci-
sions. The two WHO action plans for NCDs and mental health were developed at 
the same time, which allowed both plans to be linked to each other in a conceptu-
ally and strategically consistent way. For example, both action plans consider the 
following: strengthening effective leadership and governance in mental health 
and NCDs; promoting interventions to reduce the main underlying shared 
 modifi able risk factors (including addressing social determinants of  health and 
promoting healthy behaviours); strengthening information systems and research 
evidence; and providing comprehensive, integrated and responsive services in 
community-based settings that coordinate service delivery for the prevention and 
control of  NCDs and MNS disorders. Addressing underlying social determinants 
and promoting healthy behaviours (e.g. physical activity, a healthy diet, a reduc-
tion in tobacco use and harmful use of  alcohol), both plans include social and 
mental health benefi ts.

In line with the two WHO action plans, other global health scholars have also 
proposed similar strategies to address existing NCD and mental health research 
and service gaps. For example, Ngo et al. [4] and Collins et al. [2] suggested a need 
to develop collaborative care models, where NCD care and mental healthcare are 
integrated and provided in the primary care settings, to effectively address 
patients’ needs, strengthen healthcare systems and reduce healthcare costs. 
Developing such collaborative care approaches requires investment in human 
resources, services and additional research (e.g. testing integrated evidence-based 
interventions). It must also take into account differences in social, political, 
 cultural and health system parameters, and must consider intersectoral collabo-
ration and health system-wide strategies [2, 4].

5.4 Mental Health Resources, Systems and Policies in Africa

The mental health burden presents an enormous challenge for health systems at 
every level of  development [52]. The review thus far suggests that global action 
plans for NCD-related development targets post-2015 require consideration of  
the increased burden of  disability associated with MNS disorders and other co-
morbid conditions. To develop effective strategies to address the co-morbidities of  
NCDs and MNS disorders in African settings requires consideration of  the system 
capacity and service contexts. In this section, we focus on the mental health  policy 
and system capacity in African countries, because most African countries have 
systems in place to address NCDs, but their mental health systems tend to be 
underdeveloped and underfunded (see also Coast et al., Chapter 6, this volume). It 
has been reported that 90% of  countries have a unit/branch/department in the 
Ministry of  Health with a responsibility for dealing with NCDs and ensuring that 
there is funding for NCD treatment and control; NCD prevention and health 
 promotion activities are also generally available in most countries [1] (see also 
Mendis and Chestnov, Chapter 12, this volume). In contrast, mental health 
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 policies/plans/ legislation in African or sub-Saharan African  countries are not 
always developed. A lack of  capacity in mental health research and service can 
pose a tremendous barrier for implementing the action plans. In this section, we 
review the mental health system in the African region and 12 selected sub- 
Saharan African countries to provide a better sense of  the scope of  the challenges.

To understand the mental health system, we utilized data from the WHO Glo-
bal Health Observatory Data Repository [53] and Mental Health Atlas 2011 [54]. 
The Observatory Data Repository provides indicators on priority health topics and 
health system information (i.e. health workforce, service delivery, health fi nanc-
ing). The Mental Health Atlas provides additional country-specifi c information 
and provides a more in-depth understanding of  mental health systems based on 
the domains of  the WHO Assessment Instrument for Mental Health Systems 
(WHO-AIMS). WHO-AIMS was designed to gather information on six specifi c 
components/domains of  a country’s mental health system and its infrastructure 
in order to provide a standardized database for cross-country comparisons and 
useful information to promote the development of  mental health policies. The six 
domains evaluated comprise: (i) policy and legislative framework; (ii) mental 
health services; (iii) mental health in primary care; (iv) human resources; (v) edu-
cation of  the public at large; and (vi) monitoring and research [55]. In addition to 
these WHO data, recent publications related to mental health system reviews in 
LMICs or African countries were also utilized to provide comparative views about 
mental health systems in LMICs [56–58]. Table 5.2 summarizes the mental health 
policies, services and human resources across the African region and for the 12 
selected African countries.

Our review shows that the overall mental health system is weak in the Afri-
can region. In the domains of  ‘mental health policy’ and ‘mental health legisla-
tion’ (under WHO-AIMS), only 44% of  countries have mental health policy or 
legislation. Most country policies/plans/legislation (e.g. Zambia, Uganda, Ghana, 
South Africa) offer protection (e.g. decriminalizing, taking into consideration 
international or human rights standards) for patients with mental disorders, and 
provide some guidance on how mental health services and resources should be 
provided/allocated (such as providing guidelines for decentralizing services and 
moving from an institutional model to community-based facilities, or integrating 
mental health services into primary care) [54, 59–62].

In the domain of  ‘mental health services’, most African countries spend a very 
low percentage (less than 3%) of  government health expenditure on mental health, 
and most mental health expenditure (average 71%) is consumed by mental hospi-
tals. The funding is much lower than the WHO recommendation, which suggests a 
minimum of  15% of  total health budget to run an effective and effi cient mental 
health service system for a resource-constrained country [29]. There are also lim-
ited fi nancial resources allocated to outpatient care in community or primary care 
settings. Therefore, mental health outpatient, day treatment and community resi-
dential facilities are inadequate in most countries (fewer than 0.5 beds per 100,000 
population), with the exception of  South Africa (with 6.85 beds per 100,000 pop-
ulation). The majority of  services are provided through dedicated psychiatric hos-
pitals, psychiatric units and clinics. The private healthcare sector plays a limited 
role in provision of  mental health services, and many people turn to spiritual or 
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Table 5.2. Mental health capacity in the African region and for 12 selected African countries. Data are derived from the WHO Global Health 
Observatory Data Repository [53] and Mental Health Atlas 2011 [54]. African regions data for 45 countries were analysed. The availability of 
country level data varied as indicated, with less country-provided data on government expenditure.

WHO-AIMS domains (policy, 
services, human resources)

African region Benin Congo Ethiopia Ghana Kenya Nigeria Rwanda
Sierra 
Leone

South 
Africa Tanzania Uganda Zambia

% or 
mean 
(SD) Range

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

% or 
mean 
(SD)

Mental health policy 44% No No No Yes 
(1996)

No Yes 
(1991)

Yes 
(revised 
2010)

Yes 
(2010)

Yes 
(reviewed 

1997)

Yes 
(2006)

No (draft 
in 2005)

Yes
(2005)

Mental health plan 67% No No No Yes 
(2007)

Yes 
(1994)

Yes 
(1991)

Yes 
(2007)

Yes 
(2010)

Yes 
(2009)

Yes 
(2005)

Yes 
(2010)

Yes
(2007)

Mental health legislation 44% No No No Yes 
(revised 
2012)

Yes 
(1991)

Yes 
(1958)

No No Yes 
(2002)

Yes 
(2008)

Yes 
(reviewed 

2012)

Yes 
(reviewed 

2011)
Government expenditure 

on mental health as 
a percentage of total 
government expenditures 
on health (%)*

1.60% 0.01–7.37% – – – 2.00% – – – – – 2.40% – –

Government expenditure 
on mental hospitals as 
a percentage of total 
government expenditures 
on mental health (%)*

71% 33–100% – – 85% – – – – – – 33% – –
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Psychiatrists working in 

mental health sector+
 0.24

 (0.49)
0–2.36 0.14 0.03 0.04 0.07 0.19 0.06 0.05 0.02 0.27 0.04 0.09 0.03

Nurses working in mental 
health sector+ 

 5.73
(22.81)

0.02–146.28 0.22 0.45 0.59 2.47 – 0.19 1.30 0.09 9.72 – 0.76 1.36

Social workers working in 
mental health sector+

 0.12
 (0.22)

0–1.18 0.01 0.03 0.08 0.02 0.01 0.02 0.12 0.08 0.39 0.01 – 0.15

Psychologists working in 
mental health sector+

 0.39
 (0.93)

0–4.26 0.02 0.11 0.02 0.04 – 0.02 0.07 0.08 0.31 0.01 0.02 0.02

Mental health outpatient 
facilities+

 0.50
 (1.27)

0–6.85 0.16 0.08 0.07 0.16 – 0.03 0.01 0.08 6.85 0.28 0.08 0.54

Mental health day treatment 
facilities+

 0.07
 (0.18)

0–0.83 0.08 – 0.08 0.01 – – 0.01 0.08 0.16 0.08 0.08 0.01

Community residential 
facilities+

 0.01
 (0.03)

0–0.12 0.04 – 0.08 0.01 – – 0.01 0.08 0.12 – 0.08 0.03

Mental hospitals+  0.06
 (0.20)

0–1.18 0.02 0.08 0.08 0.02 – 0.01 0.01 0.02 0.12 0.08 0.08 0.01

A ‘*’ indicates that the mental health expenditure data for the African region were computed from a small number of countries (7–11 out of 45) because of 
unavailability. A ‘+’ indicates the mean ( standard deviation (SD)) value of beds provided in units per 100,000 population. A ‘ –’ indicates that information was 
not available.
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traditional healers for assistance [58, 63].  Furthermore, few non- governmental 
organizations work directly on mental health or  co-occurrence of  NCDs and MNS 
disorders, but a large number provide mental health services as part of  other 
 infectious disease programmes, such as counselling in HIV programmes [7].

In the domain of  ‘human resources’, most African countries have a limited 
number of  mental health workers, with fewer than one psychiatrist, nurse or 
social worker per 100,000 population in most countries, compared with between 
10 and 60 in developed countries [53, 64]. In the domain of  ‘mental health in 
primary care’, most countries (i.e. Ghana, South Africa, Uganda and Zambia) 
have mental health policies/plans/legislation defi ned to integrate mental health-
care with primary healthcare. Consistent with the policy, most countries have 
included trained doctors in primary care who are authorized by the Department 
of  Health to prescribe psychotherapeutic medicine. In some countries, such as 
Uganda and Zambia, primary healthcare nurses are also authorized to prescribe 
and treat mental disorders and provide management and treatment of  MNS 
 disorders. Although efforts have been made to increase the integration of  mental 
health services in primary care settings, resources remain limited in sub-Saharan 
African countries to support primary care staff  and patients to provide adequate 
and quality services [54, 59–62].

In the domain of  ‘public education and links with other sectors’, the mental 
health legislation in African countries does not provide a framework to support or 
organize public education campaigns for mental health, and implementation of  
public education varies by country. In some countries (i.e. Ghana and South 
Africa), the education is coordinated by the Department of  Health or Mental 
Health Association. In other countries (i.e. Uganda and Zambia), public education 
and mental health awareness campaigns are voluntarily conducted by national 
mental hospitals and other non-governmental organizations [54, 59–62].

In the domain of  ‘mental health monitoring and research’, most sub- Saharan 
African countries continue to have challenges in these areas. Mental health 
research is limited because resources have been allocated for epidemiological or 
population-based surveillance research, and there are few trained research per-
sonnel to support monitoring and research. However, progress has been made in 
some countries. For example, in Ghana, as part of  the Mental Health and Poverty 
Project, the country is setting up a partially computerized Mental Health Informa-
tion System at three state psychiatric hospitals. These systems, along with 
improved data collection techniques, are expected to provide additional useful 
mental health-related indicators for the health department [65]. In South Africa, 
the Department of  Health has instituted a policy that prescribes standards for 
data collection. Progress continues to be made in processing and analysing data 
and disseminating fi ndings [60].

5.5 Challenges in Integrating Mental Health and 
Non-communicable Disease Care

Results from our review suggest that African countries share a  similar profi le of  
service and research capacity in response to the growing co- occurrence of  NCDs 
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and MNS disorders. Most African countries have funding support and a desig-
nated unit/branch/department in the Ministry of  Health that is responsible for 
NCD prevention/intervention and health promotion [1]. However, there are insuf-
fi cient fi nancial and human resources for mental health services and research. 
This includes limited fi nancial investment, low numbers and few types of  workers 
who are trained and supervised in mental healthcare, and inequitable mental 
health service distribution. The lack of  human resources in healthcare facilities 
also limits the capacity for appropriate diagnosis and management of  common 
MNS disorders and co-morbidity of  NCDs and MNS disorders at the  primary care 
level.

Poor mental health resources and services can primarily be attributed to 
weak implementation of  mental health policies/plans/legislation [66]. Although 
several sub-Saharan African countries have developed mental health policies/
plans/legislation to guide the development of  human resources and integrated 
community-based physical and mental health services, many gaps remain in sup-
porting their implementation [58, 63]. Barriers to mental health policies/plans/
legislation implementation include the low priority and lack of  political commit-
ment, the frequent scarcity of  public health perspectives in mental health leader-
ship, a lack of  intersectoral collaboration and consultation, inadequate policy 
dissemination and an absence of  research-based evidence to inform mental health 
policies [66].

To overcome NCD and mental health research and service gaps in African 
countries, it is important to consider improving political will and fi nancial invest-
ment in human resources, capacity building (both in research and service), better 
education of  key stakeholders, effective dissemination of  research information, 
improved intersectoral collaboration and integrated primary care [3]. To ensure 
service sustainment in primary care, investment should be preceded or accompa-
nied by the development of  community mental health services, to allow training, 
supervision and continuous support for primary care workers to provide compre-
hensive care. Mobilization and recognition of  non-formal resources in the com-
munity must also be increased, and community members without formal 
professional training and people impacted by NCDs and MNS disorders need to 
partake in advocacy and service delivery [67].

5.6 Emerging Frameworks and Strategies

There is a critical need to close the gap between the epidemic growth of  MNS dis-
orders and NCDs. As mentioned above, the burden of  MNS disorders and NCDs 
might be greater in African countries because of  disadvantages in multiple 
domains of  social determinants of  health (SDH) [46]. Addressing the rising bur-
den of  NCDs and MNS disorders in African countries will require the elimination 
of  inequality in social determinants. According to the WHO Commission on 
Social Determinants of  Health, a comprehensive SDH approach of  addressing 
health disparities should include three areas of  research: (i) identifi cation of  the 
social determinants that contribute to inequities in health; (ii) clarifi cation of  
the mechanisms by which social determinants generate these inequities; and 
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(iii) documentation of  the specifi c levels of  intervention and policy entry points for 
action on SDH [68]. Guided by these suggestions, a comprehensive SDH approach 
of  addressing rising NCDs and the mental health burden in African countries will 
require identifi cation of  social determinants (e.g. common environmental risks 
for MNS disorders and NCDs, the health system, services gaps), understanding the 
mechanisms involved in the impact of  SDH on NCDs and mental health dispari-
ties, and applying the fi ndings to develop policy or service actions to improve 
NCDs and mental health-related SDH.

Consistent with the SDH perspective, the global action plans for NCDs and 
MNS disorders (described above) were generally developed based on this frame-
work. Most strategies proposed under these action plans were intended to improve 
social determinants (e.g. eliminating knowledge, intervention/services, mental 
health policy gaps) in the African region. In the following sections, we provide 
some emerging strategies that have been developed and tested in African contexts.

5.6.1 Emerging strategies for addressing policy gaps

It is recognized that more than half  of  the countries in the African region do not 
have a mental health policy or legislation, and for those with a policy or legisla-
tion, most are poorly implemented. Lack of  a policy/legislation or poor implemen-
tation of  policies/legislation has consequences for the performance of  a health 
system and the distribution and quality of  service. Therefore, to strengthen health 
research and services, an important step would be to strengthen the effective 
 leadership and governance to increase the development and implementation of  
effective policies/plans/legislation. The Mental Health Leadership and Advocacy 
Program (mhLAP) and the Mental Health and Poverty Project (MHaPP) are two 
examples based on this leadership and governance strengthening approach.

The mhLAP [69] was developed by the University of  Ibadan, Nigeria, in 
 partnership with the University of  Melbourne, Australia, and was launched in 
2010. The aims of  the mhLAP are to provide and enhance the acquisition of  skills 
in mental health leadership, service development, advocacy and policy planning, 
and to build partnerships for action. It helps participating countries to build 
capacity for mental health leadership and advocacy, and develop stakeholder 
groups with the ability to identify and pursue country-specifi c mental health 
 service development needs and targets. The training course is targeted at mental 
health leaders, senior and mid-level government offi cials, policy makers, leaders 
of  civil society and service provider organizations. The objective is to create a crit-
ical mass of  informed and empowered opinion leaders who can generate action 
for positive change in their communities. The programme was fi rst implemented 
in Gambia, Ghana, Liberia, Nigeria and Sierra Leone, which share similar mental 
health country profi les, with low policy priority for mental health, poor funding, 
inadequate human resources for mental health, widespread misconceptions 
about mental health issues, stigmatization and human rights abuses [67, 69]. 
The programme was later expanded to nine African countries (for details, see 
[69]). The evaluation of  the programme has shown improvement in the 
 establishment of  a broad coalition of  service user groups, non-governmental 
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organizations, media practitioners and mental health professionals in each par-
ticipating country to implement concerted mental health advocacy efforts that 
are focused on country-specifi c priorities [69–71]. The mhLAP is a successful 
example that considers strengthening effective leadership and governance to 
infl uence policy processes, which have implications in addressing both mental 
health capacity and NCD needs.

The MHaPP [72] was initiated by the Consortium Coordinator (University of  
Cape Town) and was launched between 2005 and 2010. The aim of  the MHaPP 
was to strengthen multi-sectoral research–policy partnership (e.g. Ministry of  
Health decision makers and researchers) to promote mental health policy/law 
development or implementation to break the cycle of  poverty. The MHaPP was 
implemented by a consortium of  institutions from Africa and Europe, including 
Ministry of  Health representatives from Ghana, South Africa, Uganda and 
 Zambia. The MHaPP research included two phases: phase 1, situational analysis, 
which aimed to understand the context and identify priority areas in each coun-
try; and phase 2, implementation and evaluation of  the following country- specifi c 
interventions: mental health policy and legislation (all countries except Zambia), 
mental health information systems (Ghana and South Africa) and strengthening 
district mental health service delivery (all countries). The study identifi ed several 
contextual factors that have an impact on the quality of  the policy research part-
nership. It has contributed to a better understanding of  the processes of  research–
policy partnerships to improve policy change and impacts [72].

5.6.2 Emerging strategies for addressing intervention and service gaps

The growing burden of  NCDs and MNS disorders demands new ways of  organiz-
ing health systems and clinical practices to deal with new challenges. In Africa, 
most countries also have limited human resources, particularly mental health 
human resources, to provide the needed NCD and mental health services. Two 
viable, interconnected and potentially cost-effective strategies for mitigating 
 systems-level barriers and optimizing the management of  NCDs and MNS dis-
orders in African countries are: (i) the integration of  mental health treatments 
into primary care services; and (ii) task-shifting of  primary care duties from physi-
cians to non-physician healthcare providers for the management of  chronic 
 diseases [2, 4, 73].

Integration of mental health treatment into primary care services

Management of  NCDs relies on the assessment and early detection of  risk factors, 
early disease symptoms, combined pharmacological and psychosocial inter-
vention, and long-term follow-up with regular monitoring and promotion of  
adherence to treatment [4]. Integration of  healthcare models (sometimes called 
collaborative care models) that address multiple service needs is potentially more 
cost-effi cient and has the potential to reduce the burden of  managing NCDs.

Two approaches for integrating services have been developed and applied in 
African countries. The integrated approach can either: (i) include a team-based 



84 K.-Y. Huang et al.

approach and have different skilled professionals (e.g. nurses) that see patients 
with a specifi c chronic disorder within the primary care clinic (i.e. having patients 
with mental disorders or NCDs seen by different skilled professionals but within 
the same clinic); or (ii) include trained professionals to assess and treat both men-
tal and physical health problems simultaneously. In the latter model (treatment of  
co-morbid disorders by the same health professional), the co-morbid problems of  
a patient are treated holistically by a health professional, and MNS disorders are 
managed as additional NCDs [73]. The partnership approach includes basic services 
provided by in-house health staff  and specialty services provided by external 
health staff  on a support-needed basis [73]. For example, general primary care 
nurses can provide basic mental health services and treat patients with uncompli-
cated MNS disorders in the primary care clinic setting, while specialist mental 
health professionals can visit the clinic to provide consultation and manage 
 complex cases.

Empirical evidence has supported positive impacts using the integrated/ 
partnership service models. For example, studies based on high income countries 
(including a review of  12 studies) found that integrated care intervention for 
depression and chronic medical conditions improved outcomes for depression, 
behavioural outcomes (e.g. diet, physical activity) and quality of  life in primary 
care patients with varying medical conditions [74, 75]. In South Africa, inte-
grated and partnership approaches have also been applied in selected districts. 
Signifi cant improvement was found in providing mental healthcare in a primary 
care setting (from almost no mental health service delivered to 50–80% mental 
health service delivered in the primary clinic) [73]. Similar evidence was also 
found in Uganda, which applied the integrated approach. In the Sembabule Dis-
trict, primary care workers identify mental health problems, treat patients with 
uncomplicated mental disorders, manage emergencies and refer patients who 
require changes in medication or hospitalization. The inclusion of  the integrated 
service model has improved access, produced better health outcomes and mini-
mized disruption to people’s lives compared with the previous institutional care 
model [73]. The integrated service model in Uganda is consistent with its National 
Health Policy and Health Sector Strategic Plan (initiated in 1995/1996), which is 
defi ned in the Uganda Minimum Health Care Package (UMHCP). The UMHCP was 
intended to be the cardinal reference in determining the allocation of  public funds 
and other essential inputs. The UMHCP includes the control of  communicable 
diseases (e.g. malaria, HIV/AIDS, tuberculosis), the integrated management of  
childhood illnesses, sexual and reproductive health and rights, public health 
intervention (e.g. immunization, school health, health education and promo-
tion), epidemics and disaster prevention, and strengthening of  mental health 
services and essential clinical care [73].

Despite the progress made in treating co-morbidities of  NCDs and MNS 
 disorders, there are many challenges that remain in integrating mental health 
into primary care. Many patients with MNS disorders prefer seeking services from 
a religious leader and/or traditional healers. Most general health workers also 
had negative attitudes towards MNS disorders, and most primary care staff ’s pre-
service training had not equipped them to provide mental health services. Fur-
thermore, access to medicines remains diffi cult. Psychotropic medications are 
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frequently unavailable at health centres in sub-Saharan African countries; there-
fore, many people with NCDs discontinued their treatment [76].

Task-shifting NCD and mental healthcare into primary care

Given the limited number of  health professionals in African countries, it is not 
feasible to rely on such professionals to manage health needs when trying to 
address the growing burden of  NCDs and MNS disorders. Task-shifting, endorsed 
by the WHO, offers a solution to overcome this human resource barrier. Task-
shifting involves redistributing tasks from professionally trained workers to those 
with less training and fewer qualifi cations [77, 78]. Under the right conditions 
(e.g. political support, community embeddedness, appropriate training and 
coaching, remuneration and incentive systems), this approach can lead to signifi -
cant health gains [79, 80].

In the context of  NCDs and co-morbid chronic disease management, task-
shifting will require shifting of  primary care duties (including physical and  mental 
health) from physicians to non-physician healthcare providers (NPHPs). Success-
ful task-shifting for co-occurrence of  NCDs and MNS disorders will involve: (i) 
modifying and integrating NCDs and mental health interventions to be delivered 
by NPHPs; (ii) training the NPHPs in either or both NCD and mental health pre-
ventation/intervention; and (iii) providing adequate consultation and support so 
that the NPHPs implement the interventions with fi delity. Adapting existing 
 effi cacious programmes to African or sub-Saharan African countries using task-
shifting also requires thoughtful consideration of  individual- and system-level 
factors (e.g. leadership support, organization climate, NPHP characteristics) that 
may infl uence the effectiveness of  task-shifting or programme implementation 
outcomes [79, 81–84].

Most task-shifting of  mental healthcare focuses on task-shifting from mental 
health specialists (e.g. psychiatrists, psychologists) to physicians and nurses. A 
well-established body of  research exists on implementation of  evidence-based 
practices by primary care providers in high-income countries, including interper-
sonal therapy and cognitive behavioural therapy for depressive conditions, and 
motivational interviewing for alcohol use disorders. There is also a small but 
growing number of  studies in the literature suggesting that lay health workers 
(with limited health training) can be effectively trained to provide screening, 
 psychoeducation, and brief  behavioural interventions [4]. Task-shifting mental 
healthcare to primary care settings is relatively new in LMICs and African coun-
tries but has recently received increased attention. For example, several trials have 
been conducted to integrate depression treatment into chronic disease manage-
ment (e.g. primary care, HIV clinics) in LMICs, such as Uganda and Vietnam [85, 
86]. Although some preliminary outcomes suggest such approaches to be accept-
able, feasible and effective in reducing depression outcomes, cultural and health 
system barriers (e.g. relatively low levels of  psychological mindedness useful for 
understanding of  psychological interventions, lack of  mental health specialists, 
overburdened health providers unfamiliar with behavioural interventions) 
require further attention in future task-shifting approaches of  mental healthcare 
[86].
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5.6.3 Emerging strategies for addressing epidemiological research gaps

From our review, many epidemiological, intervention, service and policy 
research gaps have been identifi ed in Africa. To overcome research barriers, 
 several strategies have been developed by researchers. These include: (i) training 
and capacity development both in research and services research through 
regional or international partnerships [87, 88]; (ii) designing systematic 
 large-scale basic scientifi c and practice-based research, which can include 
 accurate and thorough assessment of  the prevalence and mechanisms of  co-
occurrence of  NCDs and MNS disorders in adult populations in different African 
countries, and systematic evaluation of  a range of  specifi c interventions or pack-
ages of  interventions that target co-morbidity and are tailored to the local con-
text; (iii) developing and testing better dissemination strategies to disseminate 
mental health information to the general public and policy makers to reduce 
stigma, treatment and policy barriers; (iv) a well-articulated research plan to 
address the barriers to the implementation of  mental health policy/legislation; 
and (v) widening of  consultation and multi-disciplinary research collaboration 
[11, 66].

5.7 Conclusions

This chapter summarized the current state of  knowledge of  and practices on the 
 co-occurrence of  NCDs and mental health disorders in African settings. Co- 
morbidity of  NCDs and MNS disorders involves complex physiological, social 
and contextual factors. Epidemiological research based on African populations 
remains limited, and mechanisms of  co-morbidity of  NCDs and MNS disorders 
with interaction of  social determinants remain understudied. Although several 
global action plans, based on the SDH framework, have been proposed to guide 
the actions for addressing the growing burden of  NCDs and MNS disorders, 
 attention needs to be paid to the mental health policy, policy implementation and 
 primary healthcare resource issues mentioned in this chapter. These are among 
the biggest challenges in current research and practice.

Our review also shows some encouraging signs in addressing the double 
 burden of  NCDs and MNS disorders. Several policies, services/interventions and 
research strategies have been proposed and tested, with some encouraging evi-
dence showing improvements in changing policy, capacity development, service 
provision, patient impacts and research partnerships. Future research should 
continue to monitor the disease trajectory of  the co-occurrence of  NCDs and MNS 
disorders, investigate mechanisms of  co-morbidities of  NCDs and MNS disorders 
using representative African populations, systematically test the integrated/ 
partnership approaches of  using task-shifting interventions and implementation 
in primary settings, and expand on research–policy partnerships to revise and 
further develop effective country-specifi c action plans to improve services and to 
reduce population health risks.
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6.1 What is a Health System?

A health system, at its broadest, includes everything that infl uences health. The 
goal of  a health system (also known as a healthcare system) is to improve and 
preserve the health of  individuals and populations. This aim is achieved through 
a combination of  promotive, preventative, curative and rehabilitative services. A 
health system therefore includes all of  the people, resources, organizations and 
institutions needed to improve health: funding, the workforce, supplies, transport, 
communications, management and service delivery. Without an understanding 
of  the complex links and interactions among these different components of  a 
health system, it is diffi cult to understand whether, and how, to change a health 
system to improve health outcomes.

There are many ways of  conceptualizing health systems such as the frame-
works of  the United States Agency for International Development (USAID) or the 
European Observatory on Health Systems and Policies [1], and critiques of  these 
ways of  conceptualizing health systems [2]. In their article on future health sys-
tems, Bloom and Standing [3] were critical of  the limiting way that debates about 
health systems in low- and middle-income countries (LMICs) revolve around how 
to adapt models from high-income countries to LMICs, and made a radical call for 
new ways of  thinking about health system development, taking into account past 
failures and successes, and the dynamics of  institutional development in specifi c 
contexts.

*E-mail: e.coast@lse.ac.uk
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Here, we use the World Health Organization (WHO) defi nition of  a health 
system [4], which:

. . . consists of  all organizations, people and actions whose primary intent is to promote, 
restore or maintain health. This includes efforts to infl uence determinants of  health as 
well as more direct health-improving activities. A health system is therefore more 
than the pyramid of  publicly owned facilities that deliver personal health services. It 
includes, for example, a mother caring for a sick child at home; private providers; 
behaviour change programmes; vector-control campaigns; health insurance organi-
zations; occupational health and safety legislation. It includes inter-sectoral action by 
health staff, for example, encouraging the ministry of  education to promote female 
education, a well-known determinant of  better health.

WHO uses the concept of  building blocks to break down the components of  
the health system. These constituents include: service delivery, the health work-
force, the health information system, medical supplies, technology and vaccines, 
the health fi nancing system, and leadership and governance [4].

Health systems are context specifi c – as are the needs of  the populations that 
they serve – and health systems in LMICs can be characterized by a combination 
of  under-resourcing, high disease burdens, political instability and inadequate 
human resources – operating against a background of  poverty. The quick turn-
over rate of  administrative regimes coupled with political upheavals in many 
LMICs disrupt continuity and act as a deterrent to establishing a strong, evolved 
health system [5]. Health systems in LMICs are characterized as weak and frag-
mented. They tend to be oriented towards dealing with single episodes of  ill health, 
or acute infectious disease prevention and treatment [6, 7].

6.2 Why Do Health Systems Matter for Non-communicable 
Diseases?

A well-functioning health system means that a father gets a message to his mobile 
phone reminding him that his adolescent son with diabetes is due for a check-up; 
a person with asthma gets an inhaler, smoking cessation counselling and regular 
check-ups at an affordable clinic; a person with depression is able to access cogni-
tive behavioural therapy at a therapy centre because of  a government-sponsored 
mental health project; they are all benefi ting from a health system that is dealing 
with chronic non-communicable diseases (NCDs). In many LMICs, however, 
NCDs remain a low priority, with poor resources allocated to them, and there is 
low NCD literacy – both in governments and in the populations they serve.

Population growth and ageing will lead to a substantial increase in the mor-
bidity and mortality attributable to NCDs in LMICs, and much of  the mortality 
will occur at younger ages compared with high-income countries [8]. This means 
that NCDs will increasingly dominate healthcare needs in most LMICs in the near 
future [9]. NCDs therefore represent a major brake on development in settings 
where health systems, and the resources they have, are already overstretched 
[10]. In most settings, NCDs are the diseases of  poor people, those least likely to be 
able to cope with the fi nancial implications of  a chronic condition. The way in 
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which health systems approach (or ignore) NCDs therefore plays a critical role in 
shaping the future of  population health and well-being in LMICs.

Health systems are already trying to cope with substantial demands from 
patients with NCDs [11]. NCDs require long-term and sustained effort by multiple 
components of  health systems – from the intensive use of  technology and phar-
maceuticals to community engagement in order to improve patient self-care and 
access to services. Health systems need to cope not only with the multiple and 
long-term need for contact with the health system, for conditions that are of  long 
duration and often have slow progression, but also with acute episodes. The abso-
lute and relative numbers of  individuals with multiple chronic  disorders will 
increase, and co-morbidity is likely to affect the poorest disproportionately (see 
also Oni and Unwin, Chapter 3, de-Graft Aikins et al., Chapter 4 and Huang et al., 
Chapter 5, this volume). For example, as increasing numbers of  people living with 
HIV/AIDS in LMICs manage HIV/AIDS as a chronic condition, the co-morbidity 
of  HIV/AIDS and NCDs will increase [12].

The NCD epidemic is driven by demographic ageing, rapid unplanned urban-
ization, the globalization of  unhealthy lifestyles, environmental degradation and 
consumption of  adulterated food [10]. The shared risk factors for these diseases 
are the same across countries and are spreading rapidly: tobacco use; foods high 
in saturated and trans-fats, salt and sugar; physical inactivity and alcohol con-
sumption [13]. NCDs are largely preventable, and can be controlled and treated, 
but the task is beyond the scope of  public health authorities alone [10]. As well as 
strong healthcare systems, non-health sectors need to be engaged within govern-
ment, civil society and the private sector [10]. Taxation of  tobacco and alcohol, 
for example, has been shown to reduce consumption [14].

The chronic nature of  NCDs, which often progress slowly and have a long 
duration, and the scale of  the epidemiological transition towards higher rates of  
NCDs, requires health systems to be reoriented as well as strengthened [15, 16]. 
As population ageing increases, health systems will have to cope not only with the 
changing burden of  disease patterns but also with increases in multi-morbidity, 
which disproportionately affects the poorest in society [7]. The challenge for 
health systems in LMICs is to deal with co-morbidities that combine NCDs with 
infectious diseases [7]. The long-term nature of  many NCDs has implications for 
patient self-care and self-management – and the need for health systems to under-
stand how they can support individuals and communities to take on that role. 
However, the evidence base for what works in LMICs is small compared with that 
of  high-income countries [17, 18]. There are cost pressures from the increase in 
NCDs due to the epidemiological transition and demographic change in LMICs. 
Health systems can help to reduce the burden of  NCDs in young and middle-aged 
populations – for example through tobacco control – but overall population age-
ing means that NCD burdens will increase.

The boundary of  what is meant by a health system is particularly important 
when considering NCDs. It must be conceptualized as being beyond the bio-
medical public and private systems of  clinics and hospitals so that it includes not 
only healthcare but also broader aspects of  lifestyle such as diet and exercise 
(important, for example, in diabetes) [19]. Five priority interventions were identi-
fi ed by the Lancet NCD Action Group and the NCD Alliance: (i) tobacco control; 
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(ii) salt reduction; (iii) improved diets and physical activity; (iv) reduction in 
 hazardous alcohol intake; and (v) essential drugs and technologies [13]. Evidence 
based on modelling of  public health interventions in 23 LMICs showed that two 
costed strategies (salt intake reduction and tobacco use control) had the potential 
to reduce mortality and prevent and control chronic diseases [20]. The authors 
of  these analyses suggested that such interventions are highly cost-effective 
because they are relatively easy (compared with basic health services) to intro-
duce and maintain, and do not incur individual-level health expenditure. Given 
the shortage of  primary care doctors in many LMICs, how can health systems 
involve non-physicians in the prevention and management of  chronic diseases 
[21]?

The growing burden of  NCDs requires innovative ways of  organizing health 
systems in order to meet these needs, and there are many attempts to achieve this. 
For example, the Collaborative Care Model [22], which involves a team-based 
approach to NCD management, including task shifting to primary and commu-
nity healthcare workers with support from specialists, is one approach that has 
been shown to be effective in high-income countries – although the evidence base 
for LMICs is emergent and limited. There is an urgent need to better understand 
which effi cacious interventions can be scaled up, and to what extent they need to 
be adapted to local social, political and cultural health system settings.

The ability of  LMIC health systems to recognize, and cope with, the burden of  
NCDs has been central to much recent global attention paid to NCDs [4, 15, 
23–26]. Developing and maintaining health systems that are responsive to the 
challenge of  NCDs – both prevention and treatment – is a priority in most coun-
tries [7]. Data that describe the epidemiology of  chronic diseases in LMICs have 
become more available, although many countries lack good population data on 
both the risk factors and specifi c diseases, especially neglected NCDs (e.g. mental 
illnesses, liver and renal diseases and conditions caused by environmental factors 
such as pollution and arsenic poisoning – arsenic in drinking water increases the 
risk of  respiratory infections [27]). Healthcare systems in LMICs have to deal with 
the growing burden of  NCDs against a background of  persistent diseases of  pov-
erty (e.g. tuberculosis) and poorly understood interactions between infectious and 
NCDs [16].

Health systems in most LMICs can be described as fragmented and weak – 
often structured to deal with the prevention and control of  infectious diseases or 
single episodes of  care – rather than the changing care needs of  people with (mul-
tiple) chronic conditions. In settings with highly constrained resources, competi-
tion between infectious diseases and NCDs can lead to ‘counterproductive 
competition’ [28]. Until very recently, most global health partnerships had focused 
on communicable diseases (e.g. HIV, tuberculosis and malaria) and maternal, 
neonatal and child health rather than NCD diseases.

Multiple barriers to scaling up or establishing NCD health services include: 
production of  locally relevant evidence (including cost-effectiveness) to inform 
policy/decision making, securing resources (fi scal and human), establishment 
and support of  services (including training), and capacity development of  health 
system leadership and governance. In addition, numerous actors must be consid-
ered, not just national governments but also bilateral aid agencies, multi-lateral 
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aid agencies, non-governmental organizations (NGOs), international NGOs and 
civil society (including community-, patient- and faith-based organizations). The 
large informal sector operating in LMICs can be harnessed by providing training 
to non-certifi ed health providers on screening for NCDs. This is often the fi rst point 
of  contact for patients with NCDs in South Asian countries [29].

6.2.1 LMIC health systems and selected NCDs

In order to situate the experiences of  health systems dealing with NCDs in LMICs, 
we will briefl y review some recent country examples of  experiences with four NCDs: 
diabetes, chronic cardiovascular diseases (CVDs), cancer and mental health.

Overall, 85% of  all undiagnosed people with diabetes are estimated to be liv-
ing in LMICs where resources and political will are often lacking for screening and 
treatment [30], with India and China representing the largest numbers of  people 
with diabetes [31]. The prevalence of  diabetes is surprisingly high in many LMICs. 
A study of  diabetes prevalence in a rural and a semi-urban region of  Cambodia 
revealed that the prevalence was much higher than expected – 5 and 11%, 
respect ively, although Cambodians have relatively traditional lifestyles and are 
not obese by international standards [32]. A cross-sectional study of  consenting 
adults aged 30 and over from a middle-income neighbourhood in Dhaka, Bangla-
desh, showed that 35% of  the participants had type 2 diabetes, while 45% had 
metabolic syndrome. Insulin resistance was signifi cantly associated with older 
age, the female sex, obesity, high wealth index and a family history of  diabetes 
[33]. The prevalence of  diabetes in rural areas has risen dramatically, where 55% 
of  the total population of  LMICs are rural [34]. The urgent need for greater public 
awareness and strengthening of  health services for diabetes cannot be overem-
phasized. The  Diabetes Community Lifestyle Improvement Program is an ongoing 
randomized control trial in India aiming to evaluate the cost-effectiveness and 
sustainability of  a culturally appropriate low-cost intervention for prevention 
of  type 2 diabetes mellitus that could be replicated as a model for prevention of  
chronic diseases in LMICs [35].

The Iranian rural primary healthcare system, the Behvarz system, showcases 
how strengthening the building blocks of  the health system or making optimal 
use of  available resources can effectively address NCDs and risk factors at the pop-
ulation level. As interventions at the primary healthcare level are constrained by 
the cost of  physicians and health facilities, the Behvarz system used community 
health workers with 2 years of  training to identify individuals in rural Iran who 
were at high risk of  diabetes and hypertension. Those identifi ed as high risk were 
referred to physicians at community health centres for diabetes testing and treat-
ment with subsidized drugs. The community health workers made monthly visits 
to monitor drug adherence, in addition to holding sessions on healthy diet and 
lifestyle at the community level. As a result of  this intervention, the treatment of  
diabetes was found to be more effective in rural Iran, despite greater coverage and 
access in urban areas. However, the urban–rural differential in prevalence of  
hypertension was not as pronounced, plausibly because, unlike the National 
 Diabetes Control and Prevention Program outlining specifi c roles of  Behvarz 
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workers, the national hypertension programme was limited in its scope. The 
 success of  the Behvarz system in rural Iran highlights a number of  factors – that 
worker density matters, monitoring of  drug adherence plays a determining role in 
diabetes treatment and, most importantly, a national framework and defi ned 
guidelines are integral in tackling chronic diseases [36].

Four out of  fi ve cases of  the global burden of  CVDs occur in LMICs [37]. 
Although HIV/AIDS is the leading cause of  death in sub-Saharan Africa, CVDs – 
predominantly stroke – are the most common cause of  death among young adults 
aged 30 or older [38]. India has experienced CVD morbidity and mortality at an 
accelerated rate with as many as 32 million estimated to be living with ischaemic 
heart disease [39]. Effective community-based interventions aimed at reducing 
the risk factors for CVDs in LMICs have been limited to the urban poor [40].

The Heart of  Soweto study in South Africa is a broad programme that was 
adapted to suit local needs. The programme included community-based screening 
for cardiovascular risk factors, clinical registry of  tertiary cases of  CVDs, second-
ary prevention programmes and extension to primary care clinics. The multi-drug 
regimen, polypill approach, may not have worked here as lipid disorder is not a 
major problem in urban African communities [37]. Targeting high-risk individu-
als with the polypill appears to work in some settings but not in others [38]. Advo-
cates of  this cost-effective multi-drug regimen, which is administered through 
primary healthcare centres, acknowledge that country-specifi c agenda and donor 
involvement are needed for addressing chronic CVDs in LMICs [41]. A population-
based strategy for primary prevention to reduce risk factors through public promo-
tion, legislative changes and government support will help to meet the challenges 
posed by the increasing burden of  CVDs as well as other chronic diseases.

Health systems in LMICs are not well prepared to deal with cancer, despite the 
majority of  the disease burden occurring in these countries [42, 43] (see also 
Adeloye and Grant, Chapter 2, this volume). Priority setting within health sys-
tems needs to be based on knowledge of  the local cancer burden and mix of  can-
cer types, and such data are still unavailable in large parts of  the world [44]. The 
International Agency for Research on Cancer (IARC) estimated that over half  of  
the 12.4 million incident cases and two-thirds of  the 7.6 million cancer deaths 
arise in LMICs [44]. The types of  cancer differ between high-income countries and 
LMICs, with stomach, liver, oral cavity and cervical cancer dominating the latter 
group. However, those cancers common in high-income countries – lung, breast, 
prostate and colorectal cancers – are rapidly increasing elsewhere [44]. Breast 
cancer is now the most, or second most, common cancer in women in all regions 
of  the world [45]. Lung cancer, extremely rare at the start of  the 20th century, is 
now one of  the most common forms and is growing rapidly. In LMICs, the propor-
tion of  cancers attributable to chronic infection is 25%, while 12% is caused by 
tobacco. However, as the prevalence of  tobacco smoking is rapidly increasing in 
LMICs, the delay – of  around 40 years – between changes in smoking prevalence 
and disease rates means that the peak of  smoking-related cancers is yet to occur 
in LMICs [44]. Priorities in LMICs for cancer control are ‘tobacco control and 
(low-tech) screening for down-staging, with treatment frequently aimed at pallia-
tion’. [44]. Vaccinations against cervical and liver cancers and tobacco control 
can and should be implemented [46].
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The absence of  cancer specialists is frequently cited as a reason why the scale-
up of  cancer control cannot be expanded in low-income countries. One approach 
to overcoming this has been an international partnership, including Harvard 
Medical School, to provide support and training to physicians in rural Malawi, 
Rwanda and Haiti [43]. Physicians and nurses in these countries are now success-
fully delivering cancer care including chemotherapy, supported by remote con-
sultants. Currently, this is a pilot project, and funding constraints prevent scale-up; 
however, it shows the potential for innovative solutions.

Finally, mental health remains a low priority for public fi nancing in health 
systems globally, and for LMICs in particular [47], refl ecting the stigma associated 
with mental ill health, with substantial proportions of  costs being met by out-of-
pocket payments (see also Huang et al., Chapter 5, this volume). However, mental 
health has received increasing international attention in the last decade [48]. A 
recent review of  the English-speaking  Caribbean has demonstrated that – in those 
countries with well-developed primary healthcare systems – it is possible to 
improve mental health policies, funding, services and systems [49]. However, the 
authors note that mental health legislation often lags behind, even in those coun-
tries where substantial proportions of  health budgets are committed to mental 
health (e.g. Jamaica, a middle-income country, where 6% of  health budget 
expenditure is on mental health). In many LMICs, mental health services are not 
community based but remain in large, centrally located mental hospitals, espe-
cially in Africa [50]. Limited evidence from mental health professionals suggests 
that there is a preference for community-based mental healthcare, but that com-
munity primary healthcare workers would require substantial training and 
 support in order to deliver such a model [50].

6.3 Health Systems: Building Blocks and NCDs

There are multiple ways of  describing the functional components of  a health sys-
tem. The WHO uses a six ‘building blocks’ model (service delivery, workforce, 
information, technology, fi nance and governance) – albeit confi gured dependent 
upon local context conditions [4]. These six components represent the functions 
that a health system has to deliver if  it is going to achieve its goals, and this model 
is probably the most widely used framework globally. We use these building blocks 
in order to examine the ways in which they are, or should, cope with NCDs.

6.3.1 Service delivery

Service delivery refers to the availability and distribution of  health services. Serv-
ice provision is the ultimate end result of  the inputs that go into the health system 
in the form of  stewardship and human/fi nancial resources. Among the useful 
measures of  health service delivery are access, availability, utilization and cover-
age [4]. The services must reach the target population they are intended for in a 
safe, timely, practical and culturally acceptable manner with minimum waste of  
resources. Quality of  care is another dimension of  service delivery.
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Most LMICs have weak service delivery systems, which compounds the chal-
lenges of  addressing the growing burden of  NCDs. Chronic diseases require early 
detection, extended periods of  care, sophisticated treatment for diseases like 
 cancer, often monitoring of  treatment adherence and palliative care. Tackling the 
growing burden of  NCDs requires a strong primary healthcare system, which is 
compromised in most LMICs in terms of  quality, weak structure, coverage and 
utilization [51]. Primary healthcare is the fi rst point of  contact between a patient 
and the healthcare system, which needs to be strengthened for continuity of  care 
[5]. A study of  care-seeking behaviour for fatal NCDs among women of  reproduc-
tive age in a rural area in Bangladesh revealed that women delayed seeking treat-
ment for chronic diseases due to the cost of  services, the distance to health 
facilities, established contact with non-certifi ed health providers and a lack of  
 recognition of  the severity of  the problem [29]. Thus, many people in need of  
treatment are far removed or insulated, be it due to physical inaccessibility, cost or 
cultural reasons, from the formal health service delivery infrastructure. The utili-
zation rate of  basic health services is low in Bangladesh; the health success in the 
country has been achieved through innovative, context-specifi c interventions, in 
particular the strategy of  taking high-priority services to households by fi eld-
workers [52, 53]. Much of  the provision of  health services in LMICs to date has 
been hospital or clinic based, for example the treatment of  HIV/AIDS, which is 
increasingly viewed as a chronic disease.

There is a pressing need to extend the provision of  health services to rural 
settings where health infrastructure for service delivery is lacking [21]. Among 
those with type 1 diabetes, insulin is essential for survival. Many affl icted with the 
condition do not have access to insulin, which then leads to deaths that could 
have been avoided [54]. Outreach services like satellite clinics and door step deliv-
ery among high-risk clusters are alternative means that could be explored; this 
approach has been successful in Bangladesh, in the Indian state of  Tamil Nadu 
[55] and in rural Iran [36].

The INTERHEART and INTERSTROKE studies suggest that, globally, the risk 
factors for ischaemic heart disease and for stroke are similar – smoking, obesity, 
hypertension, dyslipidaemia, diabetes and inadequate consumption of  fruits and 
vegetables [39]. A multi-drug combination is advocated to treat those who have 
been identifi ed in primary care as being at high risk of  CVDs, or for patients who 
have already had a clinical event [41]. A pre-requisite for this approach to work is 
utilization of  health services; people need to be using health facilities in order to be 
identifi ed as being high risk and therefore eligible for the intervention. An alterna-
tive strategy is a population-based approach for primary reduction of  risks in the 
community to combat CVDs through public promotion and legislative changes 
[37].

The infrastructure for diagnosis and management of  chronic respiratory dis-
eases is either not available or is given low priority [56]. National priorities should 
determine whether countries adopt standardized management programmes for 
asthma and/or chronic obstructive pulmonary disease [57].

In low-income countries, cancer treatments and therapies are not universally 
available [44] (see also Adeloye and Grant, Chapter 2, this volume). Middle-
income countries have treatment and diagnosis capacities but low resources for 
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upgrading equipment, purchasing new drugs and training specialized health 
workers [44]. The concept of  cancer control involves dealing with cancer at each 
stage of  its development: primary prevention involves determining risk determi-
nants and reducing exposure to them; secondary prevention involves detecting 
early-stage cancers through screening and then treating them; and tertiary 
 prevention involves treating cancers that are more advanced [44]. Radiotherapy 
is an essential part of  curative and palliative cancer treatment; however, there is 
a global shortage of  radiotherapy machines, with over 30 countries in Africa 
and Asia having no services [44]. The strides that have been made in reducing 
cancer mortalities in high-income countries are not mirrored in other regions, 
as interventions for early detection and treatment are unavailable [43]. The 
 Global Task Force on Expanded Access to Cancer Care and Control in Developing 
Countries (GTF.CCC) has called for expansion of  ‘coverage of  existing vaccines, 
early detection and treatment of  cancers for which cure or major improvements 
in life expectancy can be achieved, and palliation to reduce suffering and pain’. 
[43].

The WHO’s six building blocks of  a health system do not operate in a vacuum 
but re-enforce one another. A good health service delivery model is the result of  
committed governance and stewardship, which can successfully mobilize the 
human, fi nancial and technological resources to meet the pressing health needs 
of  the country. Health systems in LMICs are largely infl uenced by global policies 
and politics [18]. The alternating focus of  the international health community 
between vertical and horizontal/integrated approaches to health service delivery 
since the 1960s at least partly explains why health systems in low-income coun-
tries have not evolved and strengthened over time [2].

Farmer et al. [43] called for a diagonal approach to meeting the challenge to 
health systems faced by cancer. Moving beyond the debates on the merits of  verti-
cal programmes – ‘focused, proactive, disease-specifi c interventions on a massive 
scale’ – versus horizontal programmes – ‘more integrated, demand driven, 
resource-sharing health services’ – a diagonal approach acknowledges the need 
for both to coexist [58]. Such an approach entails ‘the proactive, supply-driven 
provision of  a set of  highly cost-effective interventions on a large scale that bridges 
health clinics and homes’ [58]. This means health system strengthening simulta-
neously with disease focus: ‘Strategies include: awareness building and services 
for prevention; management of  infections and adverse drug reactions; commu-
nity-based care and support; education to combat stigma; provision of  patho-
logical testing for accurate and timely diagnoses; and surgical support where 
indicated.’[43]. A diagonal approach would help to link and integrate cancer care 
and control with other health services, reinforcing human resources and physical 
infrastructure, while avoiding parallel structures in service delivery [43].

There are recent examples of  innovative methods of  health system strength-
ening and integration for the effective delivery of  health services. Ethiopia and 
Malawi have used funding for HIV/AIDS to strengthen primary healthcare cen-
tres that can be used as a platform for providing services for NCD prevention and 
treatment. In South-east Asian countries such as Thailand, Vietnam, Cambodia 
and Burma, instead of  introducing separate vertical programmes for diabetes and 
hypertension, these have been integrated with HIV/AIDs service delivery [7].
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6.3.2 Health workforce

Task shifting has been suggested by the WHO as an innovation for scaling-up pro-
vision of  chronic HIV treatment, and the same should be considered for chronic 
NCD treatment. Essential activities, such as detection and monitoring of  risk 
 factors, initiation and monitoring of  treatments, can be moved from physicians 
to nurses or other health or community workers [21]. Holistic responses to staff  
shortages have been seen in Cambodia, Ethiopia and Malawi [7]. Health workers 
(and even lay people) will need to play a role in supporting patients in self- 
management of  their chronic disease, and there is evidence that such strategies 
have led to improvements in disease outcomes resulting from improved body mass 
index and blood pressure [21].

A review of  chronic disease care in Thailand called for adaptations to human 
resource strategies to cope with a move beyond prevention-based NCD interven-
tions towards approaches for the treatment and long-term management of  NCDs 
[59]. Thailand has seen success in providing affordable and sustainable long-term 
care for HIV patients, a model that could be replicated for NCDs: stable patients 
were distributed from provincial hospitals to local clinics by building AIDS care 
and management capabilities throughout all levels, particularly relying on nurses. 
The model is one of  decentralized NCD care, necessitating capacity building at 
community hospitals and local primary care centres [59].

One frequently cited reason as to why the scale-up of  cancer control cannot 
be expanded in low-income countries is the lack of  cancer specialists. As men-
tioned above, an international partnership, including Harvard Medical School, is 
now providing support and training to physicians in rural Malawi, Rwanda and 
Haiti [43]. Cancer care including chemotherapy is now delivered by the physi-
cians and nurses in these countries, supported by remote consultants. Although 
this is a currently a pilot project and funding constraints prevent scale-up, it 
 nevertheless shows the potential for innovative solutions.

6.3.3 Information systems

Health information systems need to be considered at both the clinical individual 
level and the management level. In general, surveillance of  NCDs had not been 
well integrated into national health information systems in LMICs [6]. The long-
term care requirements of  chronic conditions are inherently different from the 
care requirements of  acute conditions. Chronic NCDs place a new importance on 
health information systems, as they need a greater level of  organization, often 
over a patient’s lifetime [21]. Clinical monitoring systems can be used to ‘identify 
patients’ needs, plan care over time, monitor responses to treatment and assess 
health outcomes’ [21]. Individual patients can be monitored by paper-based 
records, although these are likely to be superseded by IT systems, including mobile 
phone technology [21]. In Nigeria, for example, smart phones have been used to 
monitor patients with tuberculosis, and these lessons could be transferred to sup-
port the supervision of  patients with chronic NCDs [60]. Kaufman et al. (2011) 
[59] pointed out the need for capacity building in Thailand to focus not only on 
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treatment and management of  NCDs but also on reorganizing patient records, 
drug procurement and storage systems, and on initial reporting [59].

At the management level, the key reason for having effective information sys-
tems is to enable monitoring and evaluation of  health system performance as 
measured by selected indicators. South Africa has successfully streamlined its 
health information system in response to ineffective data collection and poor-
quality data [61, 62]. The prior system of  uncoordinated but large-scale data 
 collection for numerous programmes (e.g. HIV/AIDS, tuberculosis, and maternal 
and child health) was producing poor-quality data, was duplicative and was a 
burden to the health workforce. In response, a system based on essential data was 
implemented as a major component of  the District Health Information System. 
All programmes were monitored through 75 indicators, and these were continu-
ally reviewed over time. Furthermore, each level of  the health system was allowed 
to develop its own data set within the larger framework. Through this mecha-
nism, the system has been effective in providing data at local and national levels 
[61, 62].

An information-related aspect of  NCDs is the implementation and use of  
guidelines for standardized management and treatment. In reference to chronic 
respiratory diseases, Aït-Khaled et al. [57] stated that, while such guidelines have 
been proposed for high-income countries, they are rare elsewhere. They recom-
mended that guidelines be adapted to the local context and distributed, in addition 
to regular, continual monitoring and evaluation of  performance indicators.

6.3.4 Medical products, vaccines and technologies

Reducing the burden of  NCDs requires a range of  technological interventions, 
which can be used effectively in LMICs. As the technology of  interventions to 
reduce the mortality of  those with NCDs is developed, the fi xed costs for the health 
system increase [16]. This is because of  an expectation of  a lifelong commitment 
to manage an NCD, which might involve multiple acute episodes. LMICs have to 
deal with the dual burden of  basic/primary healthcare – including essential med-
icines and technologies – alongside rising demand for goods and services related 
to NCDs (co-morbidities notwithstanding). Healthcare planners need to identify 
producers of  high-quality generic drugs at affordable prices, add to national lists 
of  essential drugs and consider procurement implications [57]. There is also a 
need to ensure that health service providers are trained in any new technologies 
so that they can be delivered effectively.

Production of  cheaper, effi cacious generic drugs for mental health treatment 
makes such treatment more accessible in LMICs [28]. However, such developments 
need to be accompanied by commodity chain improvements in logistics and pro-
curement to eliminate stock-outs. Recombinant therapeutic proteins have been 
identifi ed as a promising technology for LMICs in tackling NCDs [63], by inserting 
a gene(s) for a therapeutic protein into a suitable organism (e.g. yeast). Such tech-
nology is increasingly being developed by LMIC-based entrepreneurs [63].

Access to medicines in general in LMICs is a complex public health issue, 
refl ecting in part the ability of  countries to pay for new medical products that 
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demand high prices in order to recover their high research and development costs. 
Recent evidence suggests that pharmaceutical manufacturers do not set their 
prices (including those for NCD treatment) on the basis of  a country’s income 
(ability to pay), meaning that LMICs are subject to signifi cant market access 
restrictions to pharmaceuticals [64]. Mendis et al. (2007) [65] assessed the afford-
ability and availability of  32 medicines for the treatment of  fi ve NCDs in six LMICs 
(Bangladesh, Brazil, Malawi, Nepal, Pakistan and Sri Lanka) and found generally 
low availability of  these drugs in the public sector. They concluded that education 
– of  both consumers and healthcare professionals – was essential in order to 
improve the use of  generic medicines in order to improve drug affordability and 
availability [65].

The interplay between fi nance and research and development must be con-
sidered. It has been suggested that investment in vaccines for infectious diseases in 
LMICs was in large part reliant on donor funding, without which there would be 
no market for these vaccines against infectious diseases, which now occur prima-
rily in LMICs [66]. It remains a paradox that many NCDs such as cancer have 
substantial global research and development investment – much higher than that 
for neglected tropical diseases [67] – but that this is not translated into affordable 
and accessible NCD pharma in LMICs, because in such settings the market is not 
(yet) profi table, although this will change as LMIC populations age and become 
relatively wealthier. Relatively few effi cacy trials for the treatment of  NCDs have 
been performed in LMICs, especially in sub-Saharan Africa [11].

Aït-Khaled et al. (2001) [57] discussed chronic respiratory diseases, suggest-
ing that international agencies take the lead in defi ning essential drugs and equip-
ment and promoting the use of  generic drugs, especially for high doses of  inhaled 
corticosteroids, thus making high-quality drugs available at low cost. This would 
involve the identifi cation of  high-quality generic drugs, and national govern-
ments adding these to lists of  essential drugs and procurement systems. The 
authors also identifi ed the upgrading of  equipment at the district level as another 
priority area for tackling chronic respiratory disease [57]. New technologies – 
such as mobile phones – are beginning to be harnessed to deliver individual 
behavioural change interventions (risk reduction and/or treatment adherence) 
[68, 69]. NCD programmes can learn from successful interventions in other 
health conditions such as anti-malaria medicines in Tanzania [7].

6.3.5 Financing

Fiscal resource constraints are a major impediment to the establishment and 
 sustainability of  effective health systems management and prevention of  NCDs. 
Healthcare planners and policy makers are faced with changes in behaviour, such 
as increases in tobacco use, in LMICs against a backdrop of  limited fi scal resources 
[57]. The chronic nature of  NCDs has very specifi c implications for individuals 
and their families, as expensive and long-term treatment might consume savings 
or lead to catastrophic costs. In most low-income countries, people pay for the 
majority of  health services that they use – meaning that poorer people with 
chronic conditions are signifi cantly disadvantaged in accessing healthcare. Even 
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where user fees generate revenue and/or reduce inappropriate service use for 
health systems, they continue to be a major barrier to use for the poorest.

The majority (60%) of  healthcare in LMICs is fi nanced by out-of-pocket 
expenses, which patients pay for at the point of  delivery, compared with 20% in 
high-income countries [6]. This is unsustainable, particularly so as the level of  
chronic NCDs rises. High-income countries are almost four times more likely to 
have NCD services covered by health insurance than low-income countries, 
meaning that populations in settings with inadequate coverage by health insur-
ance schemes are unlikely to be able to access essential NCD interventions [26].

There are increasing examples of  low-cost and cost-effective interventions for 
NCDs. Financing for universal coverage has been seen in Rwanda where funding 
from HIV programmes has been used to expand health insurance coverage for 
poorer people to improve access to health services, including those for NCDs [7]. 
Social insurance schemes that include NCDs have been demonstrated in Kyr-
gyzstan, Mexico and Thailand [7], and there are even examples of  LMICs with 
inclusion of  cancer treatment in national health insurance programmes: Mexico 
and Colombia [43]. Healthcare fi nancing and access to treatment for NCDs are 
being promoted in Pakistan using mobile phones [7].

The ability of  health systems to convert public spending on NCDs into 
improved health outcomes cannot be assumed [9]. There remains a need for all of  
the functioning components of  the health system, from monitoring and surveil-
lance to health information systems, to work together.

Clinical social franchising is a private sector effort to achieve social goals and 
improve healthcare using a commercial franchise model. A social franchise is a 
network of  private providers operating under contracts with a common agency 
that provides a common brand of  products and services [53]. The model is increas-
ingly being used in LMICs, one of  the largest being the USAID-funded NGO Health 
Service Delivery Program in Bangladesh, which provides primarily family plan-
ning and maternal and child health services but also referral for tuberculosis and 
limited services for other chronic diseases to a catchment population of  roughly 
20 million in the country [70]. A systematic review of  23 franchises across the 
globe suggested that franchises in certain contexts can signifi cantly outperform 
other models of  healthcare, particularly in areas of  increased client volume and 
client satisfaction [53].

6.3.6 Leadership/governance

Governance is central and overarches the other building blocks as it lays out the 
guiding principles, policies and framework of  a health system. Leadership or stew-
ardship involves effective implementation of  the strategic policy framework 
through proper oversight, forging strategic partnerships, continuous monitoring 
and accountability. Accountability has been an increasingly important compo-
nent of  governance with the advent of  increased funding through sources such as 
the Global Alliance for Vaccines and Immunization (GAVI) and Global Fund, and 
a growing demand to demonstrate results and aid effectiveness.



Health Systems and Chronic NCDs in LMICs 105

In 2000, the World Health Assembly endorsed the global strategy for NCD 
prevention and control, urging member states to develop a national policy to 
address the growing burden of  these diseases. An action plan for implementing 
the global strategy for NCD prevention and control was drawn up in 2008. Most 
LMICs still do not have a national NCD policy, which at least partly refl ects weak 
national capacity for policy formation and implementation [5]. Poor stewardship 
in harnessing an effective health system has been cited as refl ecting the wider 
failure of  governance in the country as a whole [18].

A strong case has been made for the adoption of  a single NCD policy to address 
the four major chronic diseases that share common behavioural risk factors [5]. 
The determinants of  the NCDs are outside the health sector and, as such, a 
national multi-sectoral approach is needed to provide a common platform to 
 combine approaches that involve interventions at the population level and with 
target groups, combined with legislative change and regulation. Co-morbidities 
are common, in particular, diabetes with CVDs. Chronic renal disease is related to 
the four main NCDs, as it is often the result of  a failure to address hypertension 
and diabetes [5]. Thus, some of  the neglected NCDs can also be brought under the 
jurisdiction of  the health system with the effective adoption of  a single NCD policy. 
Integration will undoubtedly ensure more effi cient use of  scarce resources in 
LMICs. Continuous monitoring and evaluation of  interventions are key to assess-
ing their effectiveness [71].

A recent review of  Bangladesh, Ethiopia, Kyrgyzstan, Thailand and the 
Indian state of  Tamil Nadu have identifi ed good governance and political commit-
ment as the driving forces facilitating the favourable health outcomes in these 
regions relative to similar LMICs [18]. Bangladesh has continued to pursue four 
innovative health policies, despite major political regime changes. These include a 
population and family planning policy in close partnership with donors and NGO 
partners, a drug policy to make essential drugs affordable, an initiative to provide 
door step family planning and maternal and child health services through an 
extensive network of  fi eldworkers, and a broad-based policy outside the health 
sector that focused on increasing levels of  education, female empowerment, com-
munication infrastructure and access to mobile technology. Ethiopia, like Bangla-
desh, has had a turbulent past sharing a common history of  civil war, a series of  
famines, natural calamities and political unrest. Unlike most other LMICs, these 
two countries have successfully utilized the development assistance they received 
to expand the health workforce and infrastructure and to ensure a steady supply 
of  drugs. The health success in Kyrgyzstan has been attributed to able leadership 
who brought about legislative changes for health reform. The health sector in 
Thailand received patronage from health ministers and senior staff, as well as 
from the Thai royal family.

6.4 Health System Strengthening and NCDs in LMICs

There is no consensus about what health system strengthening is [2], and there 
are multiple approaches to health system strengthening [72, 73] and a lack of  
clarity about the direction that future health system strengthening should take 
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[74]. The WHO defi nition serves as a departure point: ‘Health system strengthen-
ing [i]s defi ned as improving these six health system building blocks and manag-
ing their interactions in ways that achieve more equitable and sustained 
improvements across health services and health outcomes. It requires both tech-
nical and political knowledge and action’ [4]. This WHO model is supported by 
some authors but not universally [73], and there are suggestions that improving 
health system responsiveness might be a more effective way forward [7].

The 2008 G8 Summit in Tokyo, Japan, focused on three aspects of  health 
system performance – fi nancing, information and the health workforce – and led 
to a strong G8 commitment for collective action in health system strengthening in 
low-income countries. Issues of  country capacity and ownership in health policy 
making and implementation remain underdeveloped [72]. The WHO 2008–2013 
Action Plan for addressing NDCs in LMICs outlined three main activities: (i) 
 mapping the emergence and consequences of  an evolving epidemic; (ii) reducing 
exposure to common factors; and (iii) strengthening healthcare resources [37]. 
However, individualized interventions to prevent and reduce NCDs need a well-
functioning health system, and it has been argued that NCDs are a ‘litmus test’ for 
health systems in LMICs [6].

Many global health initiatives (often condition-specifi c) incorporate health 
system strengthening – both directly and indirectly [74]. However, such global 
health initiatives can lead to a mismatch between activities and resources, and a 
2009 review underscored the limited evidence base to show that global health 
initiatives (e.g. The Global Fund to fi ght AIDS, Tuberculosis and Malaria (GFATM) 
and GAVI) had been effective in improving country health systems [75]. Balaba-
nova et al. (2010) [18], following a review of  GAVI and GFATM, concluded that 
there was a risk that health system strengthening efforts might ‘simply aggravate 
the current crowded scene of  diverse global initiatives’.

While there is increasing agreement that strengthened health systems are 
essential for improving health outcomes, especially in LMICs, there is less consen-
sus about how to make health systems stronger [74, 75]. There are concerns that 
a focus on Millennium Development Goal health targets (which do not include an 
explicit mention of  NCDs) has led to too narrow a concentration on Millennium 
Development Goal-central issues, such as maternal, neonatal and child health, 
and HIV, without a broader development of  the health systems that underpin 
health improvements [76]. It has also been said that health systems themselves 
‘have an image problem’ [76] – issues such as accountability or planning are less 
visible or emotive (relative to, for example, child deaths) and thus do not engender 
the same fi nancial and political support.

The Innovative Care for Chronic Conditions Framework – adapted from the 
Chronic Care Model (2002) – identifi es core building blocks to design health sys-
tems in LMICs in order to cope with long-term health conditions. Substantial evi-
dence from high-income countries with strong health systems suggests that this 
approach is effective; it focuses on partnerships that support patient and family 
interactions, healthcare organization and community, and a well-coordinated 
policy and health systems environment. The evidence base for whether this 
approach works in LMICs is poorly developed and restricted to pilot and  small-scale 
projects, not least because the resource and capacity implications of  delivering 
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such a framework is likely to be beyond the scope of  many LMICs. Instead, some 
authors ask how health systems for NCDs in LMICs can build on the achievements 
of  health system strengthening for other outcomes, such as maternal and new-
born health [6]. How can NCDs build on the synergies identifi ed by approaches to 
tackle HIV and tuberculosis, for example? Atun et al. (2013) [7] suggested that 
there are ‘unexploited opportunities’ for the integration of  NCD activities with 
other health initiatives – for example, through repeated contact with sexual and 
reproductive health and antenatal care services, which many people – particu-
larly women – use repeatedly over their life course.

6.5 Looking Ahead

Dealing with NCDs equitably represents one strategy for reducing poverty and 
 fostering development in LMICs. Country and global leadership is needed to 
 support health system investment for synergy between vertical and horizontal 
programmes in LMICs. To date, there have been sporadic and haphazard efforts 
for partial strengthening of  health systems by several agencies with direct support 
for their own activities, producing an international health architecture that is 
already complex and fragmented. Different donor funds and agencies fund differ-
ent elements of  health systems with poor coordination, communication and high 
transaction costs. Integration of  health service delivery will create links between 
prevention and treatment. This synergy is needed for the long-term management 
of  chronic disorders such as HIV/AIDS, diabetes, CVDs and mental illnesses, 
which require a similar input [18]. An integrated management of  a range of  
chronic diseases in primary care settings is the way forward for LMICs that are 
faced with a rising burden of  NCDs [21]. A single national NCD policy is being 
advocated by some as a route to ensure the most effi cient use of  scarce human and 
fi nancial resources in LMICs [5], although the problem of  how to make health 
systems accountable while avoiding the unintended consequences or pitfalls of  
targets that distort health system behaviour remains [18].

Our review has shown a large (and growing) number of  small-scale and pilot 
interventions with potentially successful models; we need to understand how 
effective they might be in health systems with multiple actors (state, private or 
third sector), and the challenges in taking these pilot interventions to scale. The 
majority of  evidence about what works (effective and cost-effective) in scaling-up 
NCD interventions is still rooted overwhelmingly in high-income countries – 
meaning that the limited evidence base of  successful NCD interventions in LMICs 
undermines the potential for evidence-based decision making. A part of  this strat-
egy must include how to build research capacity so that the high-quality research 
that is context-specifi cally relevant is both produced and consumed by LMICs. The 
failure to tackle NCDs, to refl ect the burden of  disease they represent, is argued to 
be a political failure, rather than a technical problem [77]. The authors argue 
that, against this backdrop of  increasing evidence about what works, there is a 
need for three strategies to reframe approaches to NCDs: (i) emphasize the inter- 
relationships between NCD, poverty and development; (ii) focus on avoidable 
 mortality as the basis for equitable resource mobilization; and (iii) keep up the 



108 E. Coast et al.

pressure established by the United Nations High Level Meeting on NCDs [13, 14, 
51].

How will individual health systems cope with the scale of  the issue of  NCDs as 
their populations pass through the epidemiological transition and age [78]? Cur-
rently, more than 90% of  premature mortality attributable to NCDs occurs in 
LMICs. Nation states need to consider how (and whether) to shift health from a 
sectoral activity to a ‘broad-based multisectoral coalition’ in order to tackle issues 
such as alcohol-related illnesses and obesity [79]. Linked to this are broad ques-
tions about whether, and how, there should be a different vision, one that moves 
away from a narrow focus on health system strengthening towards a broader 
agenda with coherent policies across a range of  sectors (e.g. trade policy, food 
standards, intellectual property and inequality). For example, enriched geneti-
cally modifi ed crops might play a future role in preventing NCDs.

Daar et al. [80] used the Delphi method to identify the ‘grand challenges’ in 
chronic NCDs and identifi ed six major issues: (i) raising public awareness; (ii) an 
improved policy environment; (iii) reduced risk factors; (iv) involvement of  busi-
nesses and communities; (v) addressing the inter-relationships between poverty 
and urbanization; and (vi) health system reorientation. For example, NCDs were 
absent from the Millennium Development Goals (agenda and indicators), and the 
post-2015 agenda should include a global chronic disease goal in order to deal 
with this lacuna (see Mendis and Chestnov, Chapter 12, this volume). To date, the 
international donor community has not been particularly forthcoming in making 
NCD funding, prevention and control a priority, and there is no equivalent to GAVI 
and GFATM for addressing NCDs.

Health systems in LMICs include a wide range of  actors, including: civil soci-
ety, bi/multi-lateral aid agencies, fi xed-base operators and the traditional health 
sector. These actors are rarely considered in strategies to tackle NCD prevention 
and care. Traditions of  community-based care are rarely considered in strategies 
to deal with the treatment and management of  NCDs. In order to harness these 
potential resources, there is a need to consider how to develop sustained civil soci-
ety engagement and advocacy (e.g. patient groups) around NCDs (see also de-
Graft Aikins et al., Chapter 9, this volume). Strengthening primary healthcare is 
just one way to improve NCD prevention and identifi cation, requiring strategies to 
bring more people into contact with health service points, especially those who 
are rural and poor. The issue then becomes how to include NCDs in the basic pack-
age of  essential health services, with an emphasis on those delivered by primary 
care. We have a relatively poor understanding of  the beliefs and attitudes of  LMIC 
healthcare providers towards NCDs, which are likely to infl uence people’s ability 
to access high-quality NCD care [11].

Broader social mobilization (e.g. the use of  traditional and mass media for 
tobacco control) is one component of  this. How can health systems (including 
 traditional- and community-based care) change to provide person-centred care 
and self-management in order to effectively manage risk factors, episodes of  illness 
and multi-morbidity, in addition to the more traditional patient care? What are the 
opportunities to focus on modifi able known risk factors (e.g. physical inactivity, an 
unhealthy diet, and alcohol and tobacco consumption) to encourage individual-
ized risk profi ling and management, building on success from elsewhere [81–85]?
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Strategies to deal with NCDs need to be context-specifi c and take account of  
the demographic change in LMICs. For example, how can continuity of  care be 
provided for NCDs against a backdrop of  high levels of  population mobility, espe-
cially in urban areas in LMICs [11]? Urban–rural differentials in many LMICs 
mean that this dimension needs to be taken into account. We know that the prev-
alence of  many NCDs is higher in urban areas, and coverage of  and access to 
health services is better in urban areas [86]. Future interventions need to con-
sider how to be effective in the prevention and care of  NCDs in rural settings [36], 
including the need to improve surveillance of  NCDs in LMICs, taking into account 
urban–rural differentials [11].
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7.1 Introduction

Health surveillance is the systematic and on-going tracking and forecasting of  
population-level health status, events, outcomes, risk/protective factors and other 
determinants through the collection, integration, analysis and interpretation of  
data and the timely dissemination of  the information to those who need to know, to 
inform action [1]. The term ‘surveillance’, in its ancient conception, has its roots in 
the Latin word ‘vigilare’ from which the term ‘vigilant’ is derived. In its more recent 
understanding, in the 19th century in particular, it originated from the French 
root ‘sur’ meaning ‘over’ and ‘veiller’ meaning ‘to watch’ [2]. Therefore, surveil-
lance literally means ‘to watch over’; when applied to public health, it means close 
monitoring of  the occurrence of  health-related events in the population. Surveil-
lance has a pivotal role in public health by making available the information 
required by healthcare providers and decision makers, who undertake activities 
relating to population health assessment, health promotion and protection, as well 
as disease or injury prevention. Information generated through surveillance is use-
ful for policy and decision making regarding population-level preventative, cura-
tive or palliative interventions, but also individual-level interventions, and is 
relevant for healthcare providers and consumers. While the methods for surveil-
lance were originally developed as part of  the efforts to control infectious diseases, 
the basic concepts of  surveillance have been applied to virtually all areas of  public 
health, although the application of  surveillance to chronic disease is very recent. 
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Indeed, chronic disease surveillance is a developing fi eld worldwide, and systems to 
achieve this remain less well developed than those for infectious diseases [3].

This chapter elaborates on the lessons learned from specifi c and potential 
population-based surveillance initiatives on chronic diseases in low- and middle-
income countries (LMICs). It includes a historical perspective on public health 
surveillance in general and chronic diseases in particular, followed by a descrip-
tion of  the scope and data requirement for chronic disease surveillance, and an 
overview of  major initiatives with relevance for chronic disease surveillance in 
LMICs. The chapter ends with a discussion on the future challenges on the long 
journey of  LMICs towards implementing comprehensive chronic disease surveil-
lance systems.

7.2 Public Health Surveillance: a Historical Perspective

Public health surveillance has been traced back to as early as the time of  Pharaoh 
Menes in the First Dynasty, when it is believed that an epidemic was recorded for 
the fi rst time in the history of  mankind [4]. Mempses probably reigned at the time 
of  the ‘great pestilence’, which dates back to 3180 years BC. Other major epidem-
ics have been recorded through the history of  humanity including devastating 
ones such as the Plague of  Justinian (AD 541–549), which lasted 50 years [5], the 
Black Death (1348–1351), which lasted for 4 years [4], and the Spanish Infl u-
enza (1918), which lasted for 5 months [6]. The earliest records of  epidemic 
events focused on gathering information on health outcomes, risk factors and 
interventions [7]. By their restriction to simple recording of  epidemics, the earliest 
initiatives did not strictly meet the defi nition of  surveillance. The idea of  analysing 
the data collected to inform health actions has been traced back to Hippocrates 
(430–370 BC) [8].With regard to disease occurrence, Hippocrates made a distinc-
tion between acute conditions with a short duration, and chronic or long-lasting 
conditions. In his view, endemic diseases were determined by the nature of  a cer-
tain place, with climatic, hydrological and behavioural determinants being the 
main drivers [9].

The origins of  mortality registration date back to 443 BC and the Roman 
Empire when a census asked participants to report births and deaths that had 
occurred in their family over the past 5 years. It is also known that births, deaths, 
marriages and divorces were recorded routinely by Roman families from as early as 
the 1st century. In Europe, systematic registration of  births and deaths was com-
menced by the church. ‘Ecclesiastical Registers’ were the precursor of  modern civil 
registers in which births, deaths, baptisms, marriages and other church-related 
statistics were recorded. The fi rst Bill of  Mortality was issued in 1532, comprising 
burial lists with causes of  death recorded for all those registered in the parish.

The fi rst public action attributable to health surveillance is believed to have 
occurred during the 1348 epidemic of  bubonic plague in Europe, when the Vene-
tian Republic appointed guardians of  public health to detect infected passengers 
aboard the ships and prevent them from coming ashore [10]. This approach, 
 otherwise known as quarantine, was also used in Marseille as a means for control-
ling the spread of  infection [7]. Historically, systematic and on-going disease 
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 surveillance through data collection did not start until the year 1532, when the 
fi rst Bill of  Mortality was issued [11]. In 1538, the fi rst mortality registration sta-
tistics were used to track the number of  people who died from the plague, although 
data collection was restricted to simply documenting the occurrence of  death 
with no cause recorded. It is only during the subsequent century that comprehen-
sive analysis and reporting of  collected data was introduced, with John Graunt 
being credited for publishing one of  the fi rst documents on the use of  numerical 
methods to monitor health events through his book Natural and Political Observa-
tions Made Upon the Bills of  Mortality, which was published in 1662 [11]. The 
17th century also witnessed more attempts to record causes of  death being initi-
ated, mostly for the purpose of  monitoring epidemics. These attempts were essen-
tially based on lay reporting systems also known as ‘death searches’, which 
typically involved using women to interview families about the cause of  death of  
their recently deceased member. The Registration Act passed in England in 1837 
formalized the ‘death search’ process by requiring information relating to the 
cause of  death to be recorded.

An early attempt to legislate on surveillance came from Rhodes Island where 
laws were passed around the 1740s to instruct the report of  infectious diseases 
such as smallpox, yellow fever or cholera [12]. A link of  surveillance to policy for-
mulation was achieved in 1776 when Johann Peter Frank recommended a more 
extensive health surveillance in Germany, to support public health efforts in the 
areas of  school health, injury prevention, maternal and child health, public water 
and sewage disposal [12]. Other instances of  the use of  surveillance data to infl u-
ence legislation around the same period came from France and Great  Britain [7].

The modern concept of  surveillance is believed to have started with William 
Farr, who was the Superintendent of  the Statistical Department in the General 
Registrar’s Offi ce of  Great Britain between 1839 and 1879. During this period, 
Farr compiled, analysed and interpreted vital statistics data, as well as regularly 
reporting these to the authorities and general public [13]. In doing so, Farr laid 
the foundations for the modern concepts of  mortality surveillance and classifi ca-
tion of  diseases. Other major contributions to the development and application of  
health surveillance across the 19th century include those of  Edwin Chadwick 
and John Snow in Great Britain, Lemuel Shattuck in the USA and Louis-René 
 Villermé in France [4, 13].

The fi rst international list of  causes of  death was established in the early 
1890s, but the full internationalization of  health surveillance mostly occurred 
during the 20th century, a period during which health surveillance concepts were 
expanded and diversifi ed. The Epidemiological Surveillance Unit was established 
within the Division of  Communicable Diseases at the World Health Organization 
(WHO) headquarters in 1965 [14], followed by publication of  the WHO’s fi rst 
report on communicable disease surveillance [15]; then in 1968, the 21st World 
Health Assembly established surveillance as an essential function of  public health 
practice [10]. The advent of  microcomputers in the 1980s was instrumental in 
shaping the ways surveillance data are increasingly being assembled, analysed 
and disseminated through global network systems. In recent decades, the concept 
of  health surveillance has been further refi ned and its scope broadened to include 
chronic diseases and other aspects of  health.



Population Surveillance and Chronic NCDs 117

7.3 Development of Chronic Disease Surveillance

Although health surveillance has been conducted for centuries as described 
above, its application to chronic disease is very recent [16]. In the USA, for 
instance, it is only about a century ago that cancer reporting was commenced in 
New York State in 1911, followed by the establishment of  the fi rst population-
based cancer registry in Connecticut in 1935 and later by major community-
based cohort studies such as the landmark Framingham Heart Study [17]. In the 
early 1980s, the USA established the Behavioural Risk Factor Surveillance Sys-
tem to continuously collect data on key behavioural determinants of  health 
nationwide [18]. The potential utility of  health surveillance in addressing chronic 
diseases at the global level was recognized at the 21st World Health Assembly, 
when it was recommended that surveillance principles should be applied to non-
infectious health problems like cancers and atherosclerosis and to social problems 
such as drug addiction [19]. However, interest in chronic disease surveillance 
mostly remained the concern of  developed countries until the 1990s, when it 
became obvious that the greatest impact of  non-communicable diseases (NCDs) 
was increasingly in LMICs. At the 53rd World Health Assembly in 2000, a resolu-
tion was passed on a ‘Global strategy for prevention and control of  noncommuni-
cable diseases’ [20]. The resolution positioned surveillance as a key objective of  
the global strategy, by stressing the need to map the emerging epidemics of  NCDs 
and to analyse their social, economic, behavioural and political determinants 
with particular reference to poor and disadvantaged populations, in order to pro-
vide guidance for policy, legislative and fi nancial measures related to the develop-
ment of  an environment supportive of  control [20].

In September 1999, the fi rst global conference on risk factor surveillance was 
held in Atlanta (Georgia), co-organized by the US Centers for Disease Control and 
Prevention (CDC) and the Finnish National Public Health Institute (KTL), with 
additional support from the NCD surveillance department of  the WHO. This 
 conference is credited as being a landmark event for the development of  an inter-
national collaboration towards global NCD surveillance [21]. Subsequent confer-
ences were held in Finland (2001), Australia (2003), Uruguay (2005), Italy (2007) 
[22], Canada (2011) and China (2013). The conference in Italy was followed by 
the creation in 2008 of  a Global Working Group termed the World Alliance for Risk 
Factor Surveillance (WARFS) by the International Union for Health Promotion and 
Education (IUHPE) [22]. The mission of  WARFS is to support the development of  
behavioural risk factor surveillance as a tool for evidence-based public health, thus 
acknowledging its importance in informing, monitoring and evaluating disease 
prevention and health promotion policies, services and interventions [22]. WARFS 
has so far produced and updated a draft white paper on surveillance [2], and co-
organized global behavioural risk factor surveillance  conferences.

In general, the development of  chronic disease surveillance in developing 
countries is a work in progress [23], largely driven by international efforts led by 
the WHO [24], or bilateral collaborations between developed and developing 
countries. For instance, since 2006, the CDC has embarked on a collaboration 
with Brazil for NCD surveillance, whereby CDC is providing an extensive and 
ongoing technical support resulting in the development of  a behavioural risk 
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 factor surveillance system across Brazil’s state capitals. Furthermore, the CDC has 
provided guidance on policy development, programme planning and evaluation 
of  physical activity in about 300 municipalities in Brazil. The efforts of  the CDC 
are being supported by the Brazilian Health and Disease Surveillance System 
funds provided to the CDC Foundation [25]. A similar collaboration for behav-
ioural risk factor surveillance also exists between the CDC and China [26].

7.4 Scope of Chronic Disease Surveillance

Chronic disease surveillance refers to surveillance of  the whole spectrum of  
chronic diseases including determinants, events, health service utilization and 
outcomes of  care. Selection of  conditions for inclusion in the surveillance system 
varies across countries and settings, with the preference often given to important 
chronic diseases and risk factors that are amenable to prevention and control 
(Table 7.1). Surveillance systems and requirements for chronic diseases have 
evolved over time, largely paralleling the progress in our understanding of  the 
complexity of  the causes of  chronic diseases, to include monitoring of  trends in 
behavioural, occupational and environmental risk factors, as well as health condi-
tions such as disabilities. Furthermore, there has been a growing awareness of  the 
impact of  the built environment on the physical and mental health of  populations 
[27]. Therefore, several new surveillance methodologies have been developed to 

Tab le 7.1. Clusters of preventable chronic diseases, risk factors and determinants.

Risk and protective factors
Biological risk factors/
markers

Preventable chronic disease and 
conditions

Behavioural factors Obesity Ischaemic heart disease
 Diet Hypertension Stroke
 Physical activity Dyslipidaemia Type 2 diabetes
 Smoking Impaired glucose regulation Renal disease
 Alcohol misuse Proteinuria Chronic obstructive pulmonary 

disease (COPD) and asthma
Psychosocial factors Certain cancers
 ‘Sense of control’ Mental health problem/depression
 Social support/social 

exclusion
Oral health

 Resilience and emotional 
well-being

Musculoskeletal conditions

Early life factors
 Maternal health
 Low birthweight
 Childhood infections
 Abuse and neglect
Non-modifi able factors: Age, sex, ethnicity, genetic make-up, family history 
Socio-environmental determinants (may or may not be modifi able): socio-economic status, 

community characteristics (e.g. presence/absence of social capital), work conditions, 
environmental health, etc.
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monitor the health of  populations in the context of  their residential communities, 
involving a complex interaction of  health determinants, health outcomes, physi-
cal measurements, biological samples, policies and the built  environment [28].

Population-based data are essential for chronic disease surveillance, and pro-
vide valuable information for the planning and evaluation of  disease prevention, 
treatment and control strategies [3]. However, the sources of  data for chronic dis-
ease surveillance vary substantially; they can include a notifi able diseases system, 
vital statistics, sentinel surveillance, registries, health surveys, administrative 
data collection systems and a census (Table 7.2). The nature of  chronic diseases, 
however, renders some data-gathering systems less attractive. Indeed, the factors 
for chronic diseases most amenable to public health interventions are disease pre-
cursors, which are present years before the disease becomes evident. Further-
more, some risk factors for diseases and related complications are simply not 
known on an individual level, and there are future issues for planning related to 

Table 7.2. Scope and potential sources of data required for chronic disease surveillance 
(From [1]).

Determinants  Pre-clinical  Clinical  Outcomes

Data examples
Genetics Screening Diagnosis Mortality
Prevalence of breast 

cancer gene; 
familial disease

PAP testing; blood 
pressure; blood 
glucose; blood lipids

Modes of diagnosis; 
time to diagnosis

Cause specifi c 
deaths; 
survival rates

Risk behaviour Risk reduction Treatment and 
procedures

Morbidity

Smoking; dietary fat 
intake

Smoking cessation; 
programme uptake; 
physical activity 
rates

Surgery; systemic 
therapy; radiation; 
palliation

Complications; 
degree of 
disability; 
quality of life

Environment
Occupational 

exposure
Socio-economic Service use
Housing; income 

level; education
Hospitalization; 

physician visits; 
home care; 
ambulatory care; 
palliative care

Pharmaceutical
Drug use; 

Complications 
and interactions

Data sources
Surveys; census; 

workplace 
monitoring

Screening databases; 
surveys; public 
health programme 
databases; primary 
care physicians

Hospital databases; 
discharge abstract 
databases; 
registry data

Vital statistics; 
coroner’s 
database
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co-morbidity [1]. The pros and cons of  each data source are described in detail 
elsewhere [1, 10, 16].

7.5 Opportunities/Experiences of Chronic Disease Surveillance 
in Developing Countries

7.5.1 Notifi able diseases systems and chronic disease surveillance in 
 developing countries

Diseases/health threat notifi cation systems exist in many countries worldwide, 
including LMICs. Such systems, mostly put into place by countries to fulfi l their 
international obligations, have been geared towards the notifi cation of  a few 
infectious diseases [29]. In some countries, however, NCDs such as lead poisoning 
have been historically part of  the list of  notifi able diseases [30]. Disease notifi ca-
tion is a case-based system whereby health workers coming into contact with 
patients (or test results) with a suspected notifi able medical condition are required 
to report the case to the health authorities for follow-up and action. In South 
Africa (a major global lead producer), where reporting lead poisoning is a legal 
requirement, it has been suggested that under-reporting of  cases makes the dis-
ease notifi cation pathway a less reliable source of  data for monitoring the harmful 
effect of  lead poisoning on the health of  populations [31].

There have also been initiatives within countries to legislate on the notifi ca-
tion for some major NCDs, but not necessarily for the purpose of  immediate action 
as expected in the traditional disease notifi cation system. In 2011 for instance, 
South Africa promulgated a new legislation on cancers, which makes it compul-
sory for every healthcare worker who has diagnosed a new case of  cancer to notify 
it on an indicated form [32]. However, the completed form is instead submitted to 
the National Cancer Register to improve cancer reporting and monitoring [32]. 
The Integrated Disease Surveillance Project in India run by the Ministry of  Health 
and Family Welfare, Government of  India, is another example of  disease surveil-
lance where a number of  communicable diseases and NCDs including risk factors 
for NCDs and road traffi c crashes are recorded and reported regularly.

7.5.2 Population-based disease registries

Cancer is perhaps the chronic condition for which the culture of  disease registry 
is most well-grounded, especially in developed countries and increasingly more so 
in developing nations (see Adeloye and Grant, Chapter 2, this volume). As of  
2012, 25 cancers registries based in 19 sub-Saharan African countries were affi l-
iated with the African Cancer Registry Network, a member of  the Global Initiative 
for Cancer Registries Development (GICR) [33]. The Indian National Cancer Reg-
istry was launched in 1981 and as of  2013, there are 23 population-based cancer 
registries in the country [34]. The GLOBOCAN project, an initiative of  the Inter-
national Agency for Research on Cancer (IARC), uses data from cancer registries 
to provide contemporary estimates of  the incidence of, mortality, prevalence and 
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disability-adjusted life years from major types of  cancers, at a national level, for 
184 countries around the world [33]. IARC is a specialized cancer agency of  the 
WHO, with particular interest in conducting research in LMICs.

Population-based stroke registries are also becoming commonplace in devel-
oping countries [35, 36], probably popularized by the WHO STEPwise approach 
to Surveillance (STEPS), which is described in greater detail in the next section. 
Examples include the following stroke registries: Trivandrum [37] and Mumbai 
[38] in India, North Beijing in China [39], Matao in Brazil [40] and Surulere in 
Nigeria [41]. Community-based registries have also been implemented in some 
countries for diabetes, mostly to quantify the incidence of  type 1 diabetes. Some 
examples include the following diabetes registries: Avellaneda in Argentina [42], 
Passo Fundo in Brazil [43], Benghazi in Libya [44], Beja-Monastir-Gafsa in Tuni-
sia [45], Dhaka in Bangladesh [46] and Karnataka in India [47].

7.5.3 Vital statistics and causes of death

The critical importance of  reliable, valid and comparable information about mor-
tality and causes of  death in monitoring health and planning health services for 
populations has been widely acknowledged [48, 49]. Data collection on vital sta-
tistics and causes of  death started in western countries in the 17th century with 
northern European countries including Denmark, Finland, Norway and Sweden 
setting up civil registration systems following the initiation of  such a system in 
England. However, some high-income countries including Australia, Canada and 
New Zealand only started civil registration in the 20th century, while vital statis-
tic data collection in the USA became systematic, compulsory and complete for 
the whole country only in 1930. Vital statistic data collection in LMICs probably 
only started in the 19th century, with some attempts reported in the Middle East 
and Asia in particular. For instance, civil registration was started in Egypt in 1839 
and become compulsory after 1912, while in India it was commenced in 1850 
and modernized throughout the 20th century. In Africa, Mauritius was the fi rst 
country to pass a law on civil registration with Cape Verde, Central African Repub-
lic, Congo and Mauritius commencing civil registration in the 19th century, while 
it was established in other countries in the region only in the 20th century. While 
robust systems for documenting death and the causes are currently in place in 
most developed countries, few developing countries have such data [48], and even 
fewer have assessed the quality of  their mortality data [50]. During the 1965–
2004 period, 25–28% of  the global population was living in countries with com-
plete (i.e. at least 90% of  events recorded) death registration. This proportion was 
2–7% in Africa, 1% in South-east Asia and 10–13% in the Western Pacifi c [50]. 
The few developing countries that conducted periodic assessment of  mortality 
statistics are South Africa [51], China [52], India [53] and Brazil [54].

Where available, vital statistics data may not be suitable for chronic disease 
surveillance when information on the causes of  death and/or risk factors for 
chronic diseases is missing, under-reported or inaccurate. For instance, numer-
ous studies including in developed countries have shown that a condition like 
 diabetes mellitus is often and by a large proportion under-reported on death 
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 certifi cates [16, 55, 56]. Nevertheless, in a developing country like South Africa, 
improvement in the completeness and quality of  vital statistics data reporting has 
signifi cantly contributed to a better quantifi cation of  the contribution of  chronic 
diseases and risk factors to the burden of  diseases at the national level [57–66]. 
Another illustration of  the use of  vital statistics data for the purpose of  chronic 
disease surveillance comes from the Seychelles, where Stringhini et al. [67] used 
death certifi cate reports for the 1989–2010 period to describe the changing pat-
terns of  mortality due to stroke and myocardial infarction. They showed that, over 
a 22-year period, age-standardized mortality rate (men/women) declined by 
44/39% for stroke and by 50/53% for myocardial infarction [67]. This pattern is 
in sharp contrast to suggested increasing trends in other countries of  the region, 
probably refl ecting differing stages of  the epidemiological transition and differ-
ences across countries in the response to emerging chronic diseases. However, the 
fi ndings from the Global Burden of  Disease 2010 study [29] suggested a declining 
age-standardized mortality due to cardiovascular disease in Africa, although the 
confi dence interval around these estimates was very broad, refl ecting the limita-
tions of  the data [68].

7.5.4 Health surveys

The WHO’s STEPwise approach to Surveillance (STEPS)

STEPS is a standardized method for collecting, analysing and disseminating data 
in WHO member countries, with a specifi c focus on LMICs. The STEPS approach 
focuses on collecting core data on established risk factors/determinants of  disease 
burden. The STEPS approach is fl exible enough to allow each country to expand 
on the core variables and risk factors, and to incorporate optional modules related 
to local or regional interests. The WHO expects that by using the same standard-
ized questions and protocols, information collected can be used not only for mon-
itoring within-country trends but also for making comparisons across countries. 
STEPS encourages the collection of  small amounts of  useful information on a 
regular and continuous basis. There are currently two primary STEPS surveil-
lance systems: the STEPwise approach to risk factor surveillance and the STEP-
wise approach to stroke surveillance (STEPS Stroke) [69].

The STEPwise approach to risk factor surveillance is implemented through 
STEPS instruments, which cover three different levels of  ‘steps’ of  risk factor 
assessment comprising: (i) a questionnaire; (ii) physical assessments; and (iii) bio-
chemical measurements. For each of  the steps, WHO further distinguishes core 
items, expanded items and optional items (Box 7.1).

STEPS Stroke was developed as a collaborative effort between the WHO and 
the International Stroke Society [69], which subsequently merged with World 
Stroke Federation to form the World Stroke Organization. The STEPS Stroke instru-
ments also cover three different ‘steps’ of  stroke case fi ndings for a defi ned popula-
tion, and target data collection with different levels of  complexity (Box 7.2).

Both the STEPS for risk factors and STEPS Stroke instruments are conceived 
as a comprehensive package to assist countries/investigators in collecting  relevant 
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data, and also in converting the data into surveillance products to assist action, 
with assistance from the WHO, where relevant. There is accumulating  evidence to 
suggest a progressive uptake of  STEPS for risk factors in developing countries, but 
little on STEPS Stroke. As of  2013, about 85 countries across the six WHO regions 
have conducted STEPS surveys and published their results in the form of  country 
reports, data books, fact sheets, journal articles, presentations or posters [70]. 
Some countries have conducted more than one survey; hence, it is diffi cult and 
perhaps premature to ascertain whether the whole cycle of  surveillance based on 
the STEPS approaches is occurring at the level of  countries.

The MEASURE Demographic Health Survey (DHS) project

The DHS project is an on-going initiative, funded primarily by the US Agency for 
International Development, with additional contribution from other donors as 
well as the benefi ciary countries, to support the conduct of  population-based sur-
vey data collection on a range of  areas in LMICs. The DHS was established in 1984 

Box 7.1. STEPS risk factors core, expanded and optional items

Core items Expanded items Optional items

Step 1: 
Behavioural 
measures

Basic demographic 
information, 
including age, 
sex, literacy and 
highest level of 
education

Expanded demographic 
information including 
years at school, 
ethnicity, marital 
status, employment 
status, household 
income

Mental health, 
intentional and 
unintentional injury 
and violence, oral 
health and sexual 
behaviours

Tobacco use Smokeless tobacco use
Alcohol consumption Past 7 days drinking
Fruit and vegetables 

consumption
Oil and fat consumption 

Physical activity Objective measure 
of physical activity 
behaviour 

History of blood 
pressure, treatment 
for raised blood 
pressure 

History of diabetes, 
treatment for diabetes

Step 2: Physical 
measurements

Weight and 
height, waist 
circumference, 
blood pressure 

Hip circumference Skin fold thickness, 
assessment of 
physical fi tness 

Step 3: 
Biochemical 
measurements

Fasting blood sugar, 
total cholesterol 

High-density lipoprotein 
(HDL)-cholesterol 
and fasting 
triglycerides 

Oral glucose 
tolerance test, urine 
examination, salivary 
cotinine 
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as an evolution from two major survey programmes for developing countries 
started in the mid- and late 1970s: the World Fertility Survey (WFS) and the Con-
traceptive Prevalence Surveys (CPSs) [71]. The WFS programme aimed to provide 
countries with accurate data on fertility and its determinants, as well as on other 
demographic variables. The primary aim of  the CPSs was to produce information 
for managing and evaluating family-planning programmes [71]. The WFS took 
place from 1973 to 1984, and the CPSs from 1977 to 1985. The WFS programme 
conducted surveys in 41 developing countries and collaborated on surveys in 20 
developed countries, while the CPS programme carried out 43 surveys in 33 
countries [72]. In line with its two ancestors, the DHS originally aimed to collect 
comparable population-based data on fertility, contraception, maternal and child 
health, and nutrition in developing countries [73]. The fi rst DHS was conducted 
in 1985, and since then over 230 such surveys have been conducted in 90 coun-
tries [73]. Over time, the amount and scope of  data collected by the DHS have 
expanded considerably, with new questions, modules on behaviour (e.g. alcohol 
consumption, tobacco use) and biomarkers being introduced at regular intervals 
over the course of  the programme (Fig. 7.1) [74]. The DHS typically takes place 
once every 5 years, although a few countries have surveys at lesser intervals [72].

It follows from the above description of  the initial concept and subsequent 
updates of  the DHS, that it has not yet embraced the full spectrum of  NCDs. How-
ever, the DHS has great potential for informing NCD surveillance in developing 
countries. Many such countries including the poorest have already conducted at 
least one DHS survey [75]. For instance, of  the 236 DHSs conducted between 
1985 and 2010, 49% were conducted in sub-Saharan Africa, 20% in Asia and 
18% in Latin America and the Caribbean [73]. During that same time interval, 
countries had conducted a median of  two surveys (range 1–10) [73]. There is 

Bo x 7.2. STEPS Stroke core items [69].

Core items Expanded items Provides data on:

Step 1: 
Hospitalized 
events (fatal 
and non-fatal)

Demographic 
information

Treatment Stroke admissions and 
hospital case fatality

Time of onset Disability
Vital status day 10 Type of stroke

Step 2: Fatal 
events in the 
community

Demographic 
information

Autopsy/necropsy 
reports

Stroke deaths

Death certifi cates, or 
verbal autopsy

Type of stroke

Step 3: Non-fatal 
events in the 
community

Demographic 
information

Treatment Stroke incidence and 
case fatality

Time of onset Disability
Vital status day 10 Type of stroke

Step 3: 
Biochemical 
measurements

Fasting blood sugar, 
total cholesterol 

High-density 
lipoprotein (HDL)-
cholesterol and 
fasting triglycerides 

Oral glucose tolerance 
test, urine examination, 
salivary cotinine 
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1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

First DHS

Anthropometry

Female genital cutting module

Anaemia testing

Haemoglobin testing

Women’s status module

Lead

Syphilis

Trichomonas

Vitamin A deficiency

Malaria module

Wealth index

Alcohol consumption module

Diabetes testing

Hepatitis B testing

Malaria Indicator Survey

Parasitaemia testing

Men’s survey

Maternal mortality module

Domestic violence questions

Tuberculosis questions

Blood pressure

Domestic violence

module

Asthma

Chlorine testing

HIV testing

Male circumcision questions

Tetanus toxoid testing

Measles testing

Fistula questions

AIDS Indicator Survey

HSV-2 testing

 Fig. 7.1. Demographic and Health Survey (DHS) timeline: key survey questions, modules and biomarker milestones, 1985–2006. (Adapted 
with permission from [74]).
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therefore an opportunity to use the DHS platform for acquiring data for NCD sur-
veillance (as a by-product), an approach that has already been used in some devel-
oping countries. The 2002 DHS survey in Uzbekistan measured blood pressure 
and levels of  other common cardiovascular risk factors including biological mark-
ers, and was subsequently used to describe their epidemiology in the country [75, 
76]. However, the traditional focus of  the DHS on children and women only is a 
major limitation of  its use for NCD surveillance [77].

So far, a major contribution of  the DHS has been to provide information about 
the patterns of  excess weight, a risk factor for many NCDs, building on anthropo-
metric data that are collected routinely across most surveys [74, 78–81]. For 
instance, Martorell et al. [79], used data for 39 DHSs from 38 countries and com-
prising 147,938 non-pregnant women aged 15–49 years to provide comparative 
prevalence fi gures for obesity in women across several developing regions. Using 
71 DHSs conducted in 50 countries and totalling 150,482 children aged 12–60 
months, Martorell et al. derived equivalent fi gures for children [78]. More recently, 
Lopez-Arana et al. [80, 82] used DHS data to describe the varying trends of  over-
weight and risk factors in women from 33 LMICs between 1992 and 2009. Other 
investigators around the world have also reported comparative fi gures for over-
weight/obesity, body mass index and risk factors based on DHS data [74, 81, 
83–92].

The Global Tobacco Surveillance System (GTSS)

The GTSS is credited as being the largest public health surveillance system ever 
developed and maintained [93]. The GTSS aims to enhance country capacity to 
design, implement and evaluate tobacco control interventions, and to monitor 
key initiatives of  the WHO’s Framework Convention on Tobacco Control (FCTC) 
and components of  the WHO MPOWER technical package [94]. The WHO, CDC 
and the Canadian Public Health Association (CPHA) began development of  the 
GTSS in 1998 [95]. The GTSS includes the collection of  data through four sur-
veys: the Global Youth Tobacco Survey (GYTS); the Global School Personnel Sur-
vey (GSPS); the Global Health Professions Student Survey (GHPSS) and the Global 
Adult Tobacco Survey (GATS). The GYTS focuses on youths aged 13–15 and col-
lects information in schools. The GSPS surveys teachers and administrators from 
the same schools that participate in the GYTS. The GHPSS focuses on third-year 
students pursuing degrees in dentistry, medicine, nursing and pharmacy. The 
GATS is a nationally representative household survey that monitors tobacco use 
among adults aged 15 years and older.

The different components of  GTSS were developed and introduced over time, 
with GYTS being the fi rst (introduced in 1999) and GATS the last (introduced in 
2007). Accordingly, the number of  countries that have already adopted each of  
the components and the number of  such surveys already conducted vary widely. 
As of  2008, the GYTS had been conducted in at least 154 countries around the 
world, and more than once in 107 countries. Over 800 samples had been drawn, 
covering over 2 million students in 11,000 schools [96]. By 2008, unlike GYTS, 
GSPS, which was introduced in 2000, had a rather limited global coverage, with 
most surveys conducted in African countries. By this time, 74 WHO member 
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countries had conducted at least one such survey, with 19 of  them having con-
ducted more than one survey [96]. By comparison, the GHPSS, which only started 
in 2005, had already been conducted in 50 countries by 2008 [96].

One of  the earliest scientifi c comparative reports from GTSS dates back to 
2000 and was based on data from 12 of  the 13 developing countries in which the 
fi rst GYTSs were conducted in 1999 [97]. Since then, many other comparative 
reports, based on data from an increasing number of  countries, have been made 
available [93–95, 97–102]. Numerous other scientifi c papers and reports have 
been published from the GTSS data [96], including the GTSS Atlas, which aims to 
map the coverage of  the surveys and provides data on the various elements of  
a comprehensive tobacco control strategy as outlined in the WHO FCTC and 
MPOWER Technical Package [25].

The International Network for the Demographic Evaluation of Populations 
and Their Health (INDEPTH) Network

The INDEPTH network is a global network of  members who conduct longitudinal 
health and demographic evaluation of  populations in LMICs [102]. INDEPTH 
aims to strengthen the global capacity for health and demographic surveillance 
systems (HDSSs), and to mount multi-site research to guide health priorities and 
policies in LMICs, based on up-to-date scientifi c evidence. The INDEPTH network 
was established in 1998 by a consortium of  17 demographic surveillance sites 
from 13 countries across Africa and Asia, as a mid-term response to the lack of  
reliable population-based data on health across LMICs in Africa, Asia and Oce-
ania [103]. The headquarters of  the INDEPTH Network is in Accra, Ghana. As of  
2013, the network comprised 48 HDSS sites operated by 40 centres in 20 coun-
tries across participating continents, through which a total population of  about 
3.2 million people has been followed [102, 103].

The initial focus of  INDEPTH included: data analysis and capacity strength-
ening, technical support to fi eld sites, comparative assessments of  mortality, 
reproductive health, malaria, and applications to policy and practice [104]. 
INDEPTH sites aim to collect epidemiological data on exposures and outcomes 
on all individuals within a defi ned population on a longitudinal basis. While issues 
covered by participating centres may expand with time, at the inception most cen-
tres would focus on areas considered to be of  major interest locally or nationally. 
This has an implication in the sense that INDEPTH data at some time points may 
not be appropriate to inform emerging health issues for instance. Population size 
across centres ranged from tens of  thousands up to around a quarter of  a million. 
At the start of  each INDEPTH centre, a baseline census is conducted to collect 
data on all individuals within the community and the social units in which they 
live. The dynamic cohort model (Fig. 7.2) is then used to update the database at 
a frequency that is a function of  a combination of  several factors relating to the 
context, resources availability, age range of  the population and outcomes of  inter-
est. At each update cycle, data are collected on a series of  core parameters 
 comprising: (i) the social unit, which in some centres includes information on 
socio-economic status; (ii) births; (iii) migrations; (iv) deaths; and (v) causes of  
death, essentially using verbal autopsy interviews.
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There may be only a limited potential to monitor non-fatal NCD-related 
health outcomes across the INDEPTH sites, but the focus of  INDEPTH on mortal-
ity is a huge asset for monitoring the contribution of  NCDs to mortality occur-
rence. The extent of  data collection on determinants of  NCDs also varies 
signifi cantly across INDEPTH sites, being non-existent in some centres [105, 
106], while a few others have evolved with time into community-based laborato-
ries for the study and monitoring of  chronic diseases [107]. For instance, through 
a series of  nested cohorts, the Agincourt HDSS has made signifi cant contributions 
to the study and monitoring of  key NCDs at the population level in recent years in 
South Africa [107]. Data from INDEPTH centres have also been used to inform 
aspects of  NCD surveillance in other countries. This contribution is not covered in 
further detail here. A major step in using cross-site INDEPTH data to investigate 
NCDs was achieved during 2009–2010 through a series of  publications from 
Asian sites on a number of  risk factors for NCDs including alcohol consumption 
[108], blood pressure [109], physical activity [110], diets [111], smoking [112] 
and excess weight [113].

The Living Standards Measurement Study (LSMS)

The LSMS is a survey series that has been conducted by the World Bank since the 
1980s. It was established as a means for exploring avenues for improving the type 
and quality of  household data collected by statistical offi ces in developing coun-
tries, with a goal of  fostering the use of  household data as a basis for policy 
 decision making [114]. The main objective of  LSMS surveys is to collect house-
hold data that can be used to assess household welfare, to understand household 
behaviour and to evaluate the effect of  various government policies on the living 
conditions of  the population. Accordingly, LSMS surveys collect data on various 
dimensions of  household well-being, including consumption, income, savings, 
employment, health, education, fertility, nutrition, housing and migration [114].

Fig. 7.2. Conceptual structure of the dynamic cohort model used by INDEPTH 
sites. (Adapted with permission from [102]).

ENTRY Birth In-migration

Baseline
census

Dynamic population cohort
(updated in regular visit cycles)

EXIT Death Out-migration

Time

t0
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The fi rst two LSMS surveys were conducted in the Cote d’Ivoire and Peru in 
1985–1986. Thereafter, the surveys were extended to other developing countries. 
However, it is challenging to know the exact number of  such surveys conducted 
so far. While a number of  surveys have been conducted under the LSMS appella-
tion, it is not always obvious to assess the degree of  the World Bank’s contribution 
from the study documentation [115]. As of  2005, about 60 LSMS surveys had 
been conducted in 40 countries [116]. There is a high level of  LSMS questionnaire 
customization for each country, which has led to variations in the overall content 
of  the survey instruments as well as the inclusion of  new modules and topics over 
the years. In Bosnia and Herzegovina, for instance, in 2001 the health module 
was expanded to incorporate questions on depression in an effort to measure the 
incidence of  this mental health ailment and identify the linkages between it and 
other aspects of  welfare and labour market participation [116]. A potential utility 
of  LSMS survey in informing chronic disease research and surveillance is sup-
ported by the LSMS working paper number 131 on chronic illness and retirement 
in Jamaica [117].

Survey of Ageing and Health

The WHO Study on global AGEing and adult Health (SAGE) is part of  an on-going 
initiative by the WHO to compile comprehensive longitudinal information on the 
health and well-being of  adult populations and the ageing process [118]. The core 
SAGE collects data on adults aged 50 years and older, including a smaller com-
parison sample of  younger adults aged 18–49 years, from nationally representa-
tive samples in six countries comprising China, Ghana, India, Mexico, Russian 
Federation and South Africa. Additionally, eight health and demographic surveil-
lance sites in Bangladesh, Ghana, India, Indonesia, Kenya, South Africa, Tanza-
nia and Vietnam with an additional combined sample size of  over 45,000 people 
form a part of  SAGE [118, 119]. SAGE is supported by the US National Institute 
on Aging, Division of  Behavioural and Social Research. SAGE was designed to 
provide results that are comparable with ageing studies in developed countries.

Baseline SAGE data collection (wave 0) occurred in 2002–2004 as part of  the 
World Health Survey. The second round of  data collection (wave 1) was completed 
during 2007–2010 and a third round (wave 2) was scheduled to start in the sec-
ond half  of  2013 [118]. Given the spectrum of  diseases susceptible to affect eld-
erly people, SAGE has a major focus on chronic diseases and risk factors. Health 
outcomes data within SAGE will accumulate over time, however the baseline data 
have already been a source of  valuable information on the distribution of  risk 
 factors [120–122] and health inequalities [123] across participating countries.

National Health and Nutrition Examination Survey (NHNES)

The NHNES is a USA survey programme of  research, conceived to assess the 
health and nutrition status of  adults and children in the country, and to track 
changes over time. It comprises interviews and physical examinations on a 
nationally representative sample. Interviews usually include questions on demo-
graphics, socio-economic, and dietary and health status. Examinations consist of  
medicals, physiological measurements and laboratory tests. The fi rst such survey 
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was conducted in the USA in 1971. Over time and mostly inspired by the USA 
models, some LMICs have implemented similar surveys, one prominent example 
being the China Health and Nutrition Survey (CHNS). The CHNS is a collaborative 
effort between the University of  North Carolina and the Chinese Center for Dis-
ease Control and Prevention [124]. The fi rst CHNS was conducted in 1989, and 
by 2011, eight such surveys had been conducted [124]. Just like the sister pro-
gramme in the USA, the CHNS has been a powerful source of  information on the 
distribution and time trends in population levels of  risk factors for chronic dis-
eases such as obesity [125–128]. Recent extension of  the CHNS measurements to 
blood analytes will further broaden the scope of  its applicability to chronic disease 
surveillance [128]. Other LMICs that have recently conducted health and nutri-
tion surveys with relevance for chronic disease monitoring include the Philip-
pines [129–130], Argentina [131], South Africa [132] and Mexico [133–136].

7.5.5 Other major within-countries initiatives on chronic disease surveillance

Although the focus of  this chapter is primarily on global initiatives, it is worth 
mentioning that a number of  major within-countries initiatives of  chronic dis-
eases surveillance have been undertaken in some LMICs. Examples of  such impor-
tant undertakings, especially in relation to cardiovascular risk factor monitoring, 
include the Indian Council of  Medical Research – India Diabetes (ICMR-INDIAB) 
[137–139], which aims to describe trends in diabetes over time, the CARRS (Cen-
tre for Cardiometabolic Risk Reduction in South Asia) Surveillance Study, which 
builds on the WHO STEPS approach to capture prevalence of  risk factors and their 
socio-economic impact in serial representative surveys to understand trends in 
both India and Pakistan [140]; and the China Chronic Disease and Risk Factor 
Surveillance (CCDRFS), which aims to monitor risk factors for chronic diseases 
across mainland China [23, 141–143].

7.5.6 The Global Burden of Disease (GBD) project

The GBD project is not a surveillance system per se but rather uses data from mul-
tiple sources and applies sophisticated statistical methods to provide comparable 
estimates of  the contribution of  major conditions or risk factors to the global bur-
den of  diseases and disability. The GBD study was launched in 1991 as a collabora-
tive effort between the WHO and the World Bank to provide a comprehensive and 
internally consistent source of  information on the global burden of  diseases, inju-
ries and risk factors [144]. Before then, available information on mortality and 
health in populations in all regions around the world was rather fragmentary and 
sometimes inconsistent. The fi rst GBD study [145] quantifi ed the health effects of  
over 100 diseases and injuries for eight regions of  the world in 1990 [146]. The 
GBD study of  1990 introduced a new metric known as DALY (disability-adjusted 
life year), as a single measure to quantify the burden of  diseases, injuries and risk 
factors [145]. DALY is a time-based measure that combines years of  life lost due to 
premature mortality and years lived with a disability. These 1990 estimates were 
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updated for the years 2000–2002 and included a more extensive analysis of  the 
mortality and burden of  disease attributable to 26 global risk factors using a con-
sistent analytic framework known as the Comparative Risk Factor Assessment. 
Subsequent updates were for the year 2004 [29] and more recently for 2010 
[147]. The GBD study 2010 is so far the largest of  the GBD studies in terms of  both 
diseases/conditions studied and the number of  countries covered around the 
world (187 countries in total) [147]. The signifi cant contribution that the GBD 
studies have made in raising the profi le of  chronic diseases in developing coun-
tries, directing more international attention to these conditions and shaping 
countries’ responses, is beyond any doubt. The limited or non-existant capacity 
within most developing countries to accurately and regularly collect and process 
surveillance data for chronic diseases suggests that many of  these countries will 
continue to rely on sources of  processed surveillance data such as the GBD studies.

7.6 Concluding Remarks

Scientifi c evidence to support the growing importance of  chronic diseases in 
developing countries has mostly accumulated over the last two decades. Conse-
quently, these countries are still challenged with fi nding and applying the most 
appropriate locally relevant prevention and control solutions, and accordingly the 
best strategies and tools for monitoring the effects of  the solutions and changing 
patterns of  chronic diseases over time. Lessons learned from monitoring chronic 
diseases in developed countries suggest that the scope of  data needs for chronic 
disease surveillance is very broad, and that no single data-gathering system is able 
to provide the mix of  data required for a comprehensive surveillance [1, 16, 21]. 
Therefore, population-based data collection is essential and, coupled with health 
facility-based data collection, forms the backbone of  chronic disease surveillance.

In developed countries with advanced systems for chronic disease surveil-
lance (e.g. the USA), population-based collection of  surveillance data has used 
multiple sources including some initially established for other purposes in addi-
tion to the ones specifi cally developed for the purpose of  surveillance. These 
sources have included: the notifi able disease system, vital statistics, disease regis-
tries, health surveys, censuses and sentinel surveillance [148]. This mix of  data 
feeds is lacking in developing countries, which largely have yet to build the basic 
blocks for an on-going surveillance system for chronic diseases (see also Coast 
et al., Chapter 6, this volume).

Setting up and maintaining a system for on-going chronic disease surveil-
lance requires substantial investments in terms of  human skills and time, as well 
as fi nancial resources. The level of  such investments required to achieve a com-
prehensive NCD surveillance in LMICs can quickly become prohibitive, particu-
larly when the baseline is the quasi-absence of  any data-gathering framework to 
build upon. It is therefore important for LMICs to make strategic decisions both in 
terms of  the scope of  their surveillance data needs and the possible pathways for 
making such data available, while accounting for the downstream challenges to 
process and convert the data collected into outputs that will effi ciently inform 
action. Whenever there is already an existing opportunity within countries for 
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regular contact with the population, which can be capitalized upon to gather data 
for chronic diseases surveillance, building surveillance upon such an opportunity 
is likely to be more feasible and cost-effective than setting up a completely new 
system. Where countries are contemplating starting a new data-gathering sys-
tem, there are potential major advantages in adapting an existing international 
system as opposed to setting up a country-specifi c system. Such advantages 
include cross-country learning, resources and expertise sharing, and perform-
ance comparisons.
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8.1 Introduction

Chronic non-communicable diseases (NCDs) are a signifi cant cause of  premature 
morbidity and mortality globally. They have a huge impact on low- and middle-
income countries (LMICs), where they often strike at younger ages and with more 
severe consequences. Current evidence points to a growing burden of  NCDs in 
LMICs with serious implications for economic development and growth [1]. The 
increasing burden of  NCDs often disproportionately affects poorer populations, 
thereby widening health inequalities between and within populations. The princi-
pal NCDs contributing to the greatest burden of  mortality globally are cardiovas-
cular disease, cancer, chronic obstructive pulmonary disease and diabetes. These 
conditions generally share modifi able and preventable lifestyle-related risk factors 
including unhealthy nutrition over a prolonged period, tobacco use, physical 
inactivity and excessive use of  alcohol [2]. Effective strategies to prevent NCDs 
need to address these risk factors and the adverse social and physical environ-
ments in which they thrive. Such public health strategies can either target entire 
populations or high-risk individuals in the population, or a combination of  both. 
The primary tool for implementing population strategies of  prevention is a 
 community-based programme where community interventions use education or 
environmental change to promote and facilitate lifestyle and behaviour changes 
needed to address a particular problem [3].

Previous studies have shown the need for interventions to be delivered with 
an appropriate intensity and sustained over extended periods of  time to achieve 

*E-mail: juliet.addo@lshtm.ac.uk



142 J. Addo and S. van de Vijver

substantial reductions in the levels of  risk factors [2]. However, even modest 
changes in risk factor levels have been shown to be of  signifi cant public health 
benefi t [2].

The aim of  this chapter is to examine some of  the community-based NCD 
interventions conducted in LMICs, specifi cally interventions from sub-Saharan 
Africa, Asia and Latin America, and to examine the components of  interventions 
that promote uptake and successful implementation, the cost-effectiveness of  
such programmes and the sustainability of  the health gains achieved.

8.2 Why Community-based Interventions?

The main pillars of  the World Health Organization (WHO)’s Action Plan for NCD 
prevention include: risk factor surveillance, multi-sector policies aimed at creat-
ing an environment that enhances healthy behaviour, programmes targeting 
both the general population and high-risk groups, and integrated cost-effective 
case management at the primary healthcare level [4]. There are several ways to 
describe community-based interventions for prevention of  NCDs, but an overview 
is given in the American Heart Association Framework for public health practice 

Fig. 8.1. American Heart Association Framework for public health practice for 
cardiovascular disease prevention. (Reproduced from [5] with permission of the American 
Heart Association.)
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for cardiovascular disease prevention (Fig. 8.1), which includes involvement 
through  different channels such as worksites, schools and religious  organizations. 
These strategies may be applicable for use with other NCDs apart from cardiovas-
cular disease.

The prevention strategies targeting entire communities aim to lower the 
mean level of  risk factors in populations through lifestyle and environmental 
changes without necessarily requiring health screening of  high-risk individuals 
in the populations. Such strategies generally use mass education or policy inter-
ventions directed at the entire population to reduce the overall level of  risk factors 
[6]. The success of  community-based interventions requires community 
 participation, supportive policy decisions, intersectoral action, legislation and 
 collaboration with non-governmental organizations and the private sector [1]. 
Community-based intervention strategies are undoubtedly important for LMIC 
settings where existing health systems often lack the capacity to deal with chronic 
NCDs at the same time as they struggle to cope with communicable diseases and 
other pressing health issues. Community-wide strategies generally target a large 
number of  people at small risk with the assumption that these people may give 
rise to more cases of  disease than a small number at high risk [7]. Targeting an 
entire population with an intervention is also behaviourally more appropriate, 
and once a social norm has become accepted and widely adopted, it is easier to 
maintain in the long term [7]. The community-based intervention strategy recog-
nizes that individual behaviour is greatly infl uenced by societal factors, and that 
considerable reductions in risk factors for a disease are more likely to be attained 
at the population rather than the individual level.

There have been previous community-based health interventions in high-
income countries aimed at promoting risk-reducing lifestyle changes in response 
to the high and increasing burden of  NCDs, particularly cardiovascular disease 
(see also Agyemang et al., Chapter 11, this volume). Examples of  these include the 
North Karelia Project in Finland [8] and the Stanford Five-City Project [9] and 
Minnesota Heart Health Program (MHHP) in the USA [10]. The experience gained 
from these previous community-based interventions is important in planning and 
implementing NCD prevention and control activities in LMICs [11]. However, it is 
known that the gap between existing medical knowledge and effective real-life 
NCD preventive strategies is often due to obstacles including cultural, political, 
economic and psychological barriers, which prevent healthy choices being made 
[11, 12]. Experience gained from community-based interventions conducted in 
LMICs is important in helping communities with similar characteristics bridge the 
gap between knowledge and practice.

8.3 Examples of Community-based Interventions in LMICs

One of  the fi rst community-based NCD prevention programmes in LMICs was the 
Coronary Risk Factor Study (CORIS), which was conducted in South Africa over 
three decades ago [13]. This paved the way for other NCD intervention pro-
grammes in LMICs. Different strategies were used in the different settings as part 
of  the community-based intervention and generally involved mass campaigns 
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with health promotion messages that were either national programmes as in 
the case of  Mauritius [14], or comprehensive regional projects as in the area of  
 Isfahan in Iran [5] and Ballabgarh in India [16]. Some of  these interventions were 
directed at employers at working sites [17, 18] and focused on a specifi c risk factor 
such as salt reduction [19], diet adjustments [20] and improving physical activity 
[17], or involved programmes targeting several risk factors as outlined in a few 
examples of  interventions described below.

8.3.1 The Coronary Risk Factor Study (CORIS) in South Africa

During the 1980s, the Afrikaans-speaking South African population had been 
shown to have a high coronary heart disease mortality and a high prevalence 
of  coronary heart disease risk factors [21]. CORIS examined the feasibility and 
effectiveness of  a multi-factorial community intervention programme to reduce 
coronary heart disease risk factor levels in three Afrikaner communities – two 
intervention communities and one control. Intervention communities received a 
mass media programme in the form of  posters, bill boards, mailings and items in 
local newspapers [13]. Community-initiated activities included fun runs and 
 family walks, and local food suppliers and restaurants were encouraged to provide 
low-fat, low-cholesterol and low-salt foods. A blood pressure station offering free 
blood pressure screening and educational materials was established in both inter-
vention areas. After 4 years of  intervention, a signifi cant reduction in blood pres-
sure and smoking was observed in the intervention communities. Although total 
cholesterol decreased by 10–12%, there was no net reduction in favour of  the 
intervention communities. There was little change in body mass index in all three 
communities. Women engaged more with the intervention activities and interest-
ingly, with the exception of  body mass index, risk factor change was consistently 
higher in women than in men in the intervention communities. As the interven-
tion was multi-factorial and integrated, it was diffi cult to identify the most suc-
cessful elements. However, in terms of  having the largest degree of  continuing 
contact with the communities, the blood pressure station could be considered to 
be the most successful and, interestingly, blood pressure showed the most consist-
ent and signifi cant net reductions. During an additional 8 years of  follow-up, the 
risk factor profi le of  all three study communities improved despite less active inter-
vention, possibly due to regional and national secular trends occurring at the 
same time [22]. The main lesson from CORIS was that a comprehensive approach 
including broad-based media and education interventions is effective.

8.3.2 NCD intervention programme in Mauritius

The government of  Mauritius instituted a national NCD intervention programme 
after a baseline survey of  the distribution of  disease and risk factors confi rmed 
a high prevalence of  diabetes, hypertension and coronary heart disease [23]. A 
dedicated NCD unit was created within the Ministry of  Health, which coordinated 
an intensive national programme aimed at modifying levels of  risk factors related 
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to lifestyle, including glucose intolerance, hypertension, hyperlipidaemia, obesity, 
cigarette smoking, alcohol misuse and physical inactivity [14]. Components of  
the intervention included extensive use of  the mass media; fi scal and legislative 
measures; and widespread community, school and workplace health education 
activities. There was a comprehensive anti-tobacco campaign using the mass 
media, advertising bans and increased taxation. As well as promoting healthy life-
styles, the government also limited the content of  palm oil in the cooking oil used 
almost universally in Mauritius (‘ration oil’), which is high in saturated fatty acids 
and which was then the main component of  ration oil. After 5 years, the esti-
mated intake of  saturated fatty acids decreased and the intake of  polyunsaturated 
fatty acids increased signifi cantly. Mean serum cholesterol concentration 
decreased by 15% after the cooking oil intervention was introduced nationwide 
[24]. There were also signifi cant reductions in population blood pressure, 
increased leisure exercise, and decreased smoking and alcohol consumption. The 
health knowledge about NCDs and their risk factors also increased signifi cantly in 
the Mauritian public over the intervention period. The prevalence of  overweight 
or obesity, however, increased, and the rates of  glucose intolerance changed little 
[14]. The NCD project in Mauritius shows how lifestyle intervention programmes 
can be implemented with positive effects in developing countries.

8.3.3 Community-based intervention project in China: the Tianjin Project

The State Council of  China issued the National Plan of  Action for Nutrition in 
1997 in response to a shift in nutrition towards a high intake of  fat and animal 
food and an increase in the prevalence of  diet-related NCDs [25]. One of  the goals 
was to improve the general nutritional status of  the people and prevent diet-
related NCDs through proper guidance on food consumption, improvement of  
dietary patterns and promotion of  healthy lifestyles. The Ministries of  Health, 
Agriculture and Education got involved and various activities were included such 
as subsidization of  vegetables, promotion of  soybean consumption, efforts to pro-
mote smoking cessation such as bans on smoking in schools and on tobacco 
advertisements via mass media, and promotion of  physical activity in schools.

A major community-based programme for the prevention of  NCDs, especially 
stroke, coronary heart disease and cancer, through lifestyle and risk factor 
changes was initiated in Tianjin, China [26]. Community-level efforts to control 
and prevent high blood pressure focused on a reduction in salt intake, control of  
body weight in the community and appropriate antihypertensive therapy for 
patients with hypertension. There was a signifi cant net reduction in sodium 
intake in men in the intervention area after 3 years of  intervention [27]. The 
 prevalence of  hypertension and obesity decreased among men and women aged 
between 45 and 64 years over a 7-year period [26]. Stroke mortality rates also 
decreased signifi cantly in the intervention sites [25]. Body mass index remained 
unchanged, and there were no changes in salt consumption at household levels 
after 7 years. The investigators concluded that infl uencing obesity and salt con-
sumption at the community level was challenging, particularly among younger 
people.
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8.3.4 Community-based intervention in Ballabgarh, India, and Depok, 
 Indonesia

A community-based intervention for NCD prevention and control was conducted 
in urban populations of  India and Indonesia where baseline assessments had 
shown a high prevalence of  tobacco use, obesity, low levels of  physical activity, 
and low intake of  fruit and vegetables [16].

The intervention consisted of  advocacy and mediation with stakeholders 
including policy makers, programme managers, and school and industry 
administrators, training of  volunteers and school teachers, communication 
campaigns, risk assessment camps and reorientation of  health services. Specifi c 
interventions included policies establishing tobacco-free areas, provision of  
cycling and pedestrian areas, community empowerment activities that included 
communication campaigns to increase awareness and healthy lifestyle camps. 
There was a small decline in smoking and alcohol use at both sites, whereas 
obesity levels decreased signifi cantly in Indonesia, especially among females, 
but increased marginally in India. The use of  mass media was limited at both 
sites, and the focus was more on interpersonal communication, which possibly 
compromised the reach of  the campaign. The intervention also included reori-
entation of  health services, which included strengthening of  health facilities 
with equipment and drugs, and providing tobacco and nutritional counselling 
services [16].

8.3.5 Promoting healthy diets and active lifestyles in Brazil

In response to an increasing pattern of  diet and sedentary lifestyle-related NCDs, 
the Brazilian government introduced a series of  innovative policies and initia-
tives at national, state and local levels to promote healthy food habits and 
encourage physical activity as part of  the efforts to prevent NCDs [28]. Innova-
tive legislative and regulatory actions, mass communications and capacity 
building were combined to create a comprehensive approach for addressing 
poor dietary and activity patterns that were leading to obesity and NCDs. Legis-
lative action mandated that manufacturers of  packaged foods listed their con-
tent in calories, protein, carbohydrates, total fats, saturated fats, cholesterol, 
calcium, iron, sodium and dietary fi bre in standardized, consumer-friendly 
tables. This packaged-food information regulation process was constructed with 
intense participation of  the Brazilian academic community and the food indus-
try in a series of  workshops. Such initiatives allowed people to make better food 
choices. Another key step was the provision of  government-funded healthy 
school meals using locally grown and minimally processed foods. Other compo-
nents included training of  teachers on healthy nutrition via television, videos, 
posters and magazines with information on the richness of  cultural foods. 
Another initiative was the ‘healthy streets’ in Rio de Janeiro, which allow traffi c 
to be interrupted during certain hours during the day or at night so that people 
can exercise safely.
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8.3.6 Community-based interventions for the prevention of cancers

Most of  the community-based interventions described above have targeted the 
common modifi able risk factors for the four types of  NCDs that make the largest 
contribution to mortality in the majority of  LMICs such as cardiovascular disease, 
cancer, chronic respiratory disease and diabetes [2]. In the case of  cancer, how-
ever, it is important to additionally consider the substantial burden related to 
infections in LMICs where they explain 22.9% of  cancers [29] (see also Adeloye 
and Grant, Chapter 2; Oni and Unwin, Chapter 3, both this volume). Examples are 
infections with hepatitis B virus in liver cancer, human papillomavirus (HPV) in 
cervical cancer, and Helicobacter pylori infections in stomach cancer [30]. The 
WHO recommends infant HPV vaccination including a birth dose, and HPV vac-
cination targeting adolescent girls before the onset of  sexual activity. Hepatitis B 
virus vaccination has consequently been incorporated into the national immuni-
zation programmes of  many LMICs and has been demonstrated to be highly 
effect ive [31, 32]. Peru has introduced HPV prophylactic vaccination in the 
national immunization programme for 11-year-old girls, and the feasibility of  
delivering vaccines through schools and health systems has been demonstrated 
in other LMICs such as India, Uganda and Vietnam [33, 34]. HPV vaccination in 
most LMICs is, however, currently limited, and many countries have still not 
 conducted research to establish its cost-effectiveness [35].

8.4 Cost-effectiveness of Community-based NCD Interventions

Considering the limited resources available in LMICs, it is important for preven-
tion strategies to be cost-effective and sustainable. Interventions to prevent NCDs 
on a population-wide basis have been shown not only to be achievable but also 
cost-effective, irrespective of  the income level of  the population [2]. The cost of  
implementing a set of  evidence-based NCD interventions addressing tobacco and 
harmful alcohol use, as well as unhealthy diet and physical inactivity, across 
LMICs is projected to be US$2 billion per year amounting to US$0.20 per head of  
population [36]. While many of  the interventions discussed are considered to be 
cost-effective, some are considered ‘best buys’, referring to actions that require 
immediate attention to produce accelerated results in terms of  lives saved, dis-
eases prevented and costs avoided [2]. These include protection of  people from 
tobacco smoke and banning smoking in public places; warnings about the dan-
gers of  tobacco use; enforcement of  bans against tobacco advertising, promotion 
and sponsorship; raising taxes on tobacco; restricted access to retailed alcohol; 
enforcing bans on alcohol advertising; raising taxes on alcohol; reducing salt 
intake and salt content of  food; replacing trans-fat in food with polyunsaturated 
fat; and promoting public awareness about diet and physical activity, including 
through mass media [2]. Legislative changes, food subsidies and the involvement 
of  private industry can be effective without incurring many direct costs [11].

A summary of  costs benefi ts and cost-effectiveness of  population-wide inter-
ventions to reduce exposure to NCD risk factors has been previously reported [37]. 
There is limited information on the cost-effectiveness of  the population-based 
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interventions from LMICs, despite many of  the previous examples employing 
these suggested interventions. Such information is important in informing policy 
makers and governments of  LMICs of  the possibility of  implementing effective 
strategies, even with limited resources.

8.5 Determinants of Successful Implementation

Success in the implementation of  prevention strategies may be improved if  poten-
tial barriers are identifi ed and addressed. Barriers to prevention include cultural 
norms, insuffi cient attention to health education from healthcare practitioners, 
lack of  reimbursement for health education services and economic disincentives 
to healthier lifestyles [38]. Overcoming these barriers requires the involvement of  
governments, industry, national health authorities, health professionals and soci-
ety [39, 40].

The results of  the various population-wide strategies conducted in LMICs 
have generally been positive. Community-based interventions such as the national 
programme in Mauritius and the regional programmes in Iran, Indonesia, India, 
China and South Africa showed signifi cant reductions in NCD risk factors, dem-
onstrating the effectiveness of  comprehensive programmes in LMICs. Many of  
these programmes targeted various risk factors using multiple strategies, thus 
limiting the ability to identify the most effective components. Interventions used 
in the different programmes include health education and mass media cam-
paigns, fi scal and legislative measures, advocacy and mediation with stakeholders 
including policy makers and industry, capacity building and provision of  health-
promoting environments. Successful intervention programmes combined well-
organized mass media campaigns and health education with legislative action, 
and involved various stakeholders such as the Ministries of  Health, Agriculture 
and Education in the planning and implementation of  various activities. Most 
were sustained over signifi cant periods and established mechanisms to be in regu-
lar contact with the participating communities. Involvement of  national and 
local governments infl uenced the uptake and sustainability of  the programmes 
signifi cantly. The experience of  Mauritius illustrates the important role of  national 
policies in supporting lifestyle changes in NCD prevention and the longer-term 
benefi ts of  such measures. Active engagement of  community organizations and 
their leaders in the planning and implementation of  preventive strategies, and 
tailoring interventions to address the specifi c needs and characteristics of  differ-
ent sectors of  the population, ultimately encourages participation and uptake of  
the prevention strategy as observed in Brazil.

Interestingly, most of  the community-based interventions discussed above 
observed little or no change in body mass index and obesity levels in the popula-
tions, despite signifi cant changes in other NCD risk factors. The reasons for the 
seeming lack of  effect on body mass index remain unclear, and it is important to 
identify effective strategies that promote favourable changes in all NCD risk fac-
tors including obesity.
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8.6 Conclusion

The burden of  NCDs in LMICs is currently huge and is projected to increase fur-
ther. Cost-effective community-based interventions targeting key NCD risk factors 
and the adverse social and physical environments in the population are feasible 
and have been implemented successfully in LMICs. These interventions have often 
combined mass media campaigns with a broad range of  health-promoting com-
munity activities and have involved various sectors and stakeholders including 
community organizations and their leaders. Involvement of  local and national 
governments is important for incorporating legislative and regulatory actions and 
creating supportive physical and social environments that enhance uptake of  the 
interventions.
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9.1 Introduction

Individuals living with chronic non-communicable diseases (NCDs) in many low- 
and middle-income countries (LMICs) experience multiple challenges. The quality 
of  medical care is poor, as health systems resources focus on a complex burden of  
infectious and chronic conditions, and minimal investments are made in chronic 
disease management [1, 2]. Continuity of  medical care is affected by the existence 
of  traditional and complementary medical systems, which are more readily acces-
sible and have cultural legitimacy for a number of  populations [3–5]. Public 
health education about NCDs is limited: as a result there is poor knowledge of  the 
common NCDs, their risk factors, and their medical and psychosocial impact 
among lay society, patients and non-specialist healthcare providers. NCDs present 
major fi nancial and psychosocial challenges for affected individuals, families, 
households and communities (hereafter referred to as NCD-affected communi-
ties) [1, 2]. This has implications for the quality and sustainability of  social sup-
port for individuals living with NCDs and their caregivers. Discrimination, stigma 
and related psychosocial problems emerge for individuals living with conditions 
that are negatively perceived and/or lead to culturally devalued disabilities such 
as blindness, loss of  limbs and sexual dysfunction [4, 6].

One major recommendation by experts has been to empower NCD-affected 
communities to participate in developing solutions to the rising NCD burden. 
There have been two aspects to this recommendation. Some experts argue that 
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given the signifi cant and long-term burden NCDs pose for weak health systems, 
there is an urgent need for supporting patients towards full self-management of  
chronic life-long conditions in order to prevent avoidable complications and pre-
mature deaths [2, 7]. Other experts recommend the need for patient-led advocacy 
to change the political and fi nancial landscape of  NCD care [8, 9]. These experts 
argue that the lack of  action on NCDs, in terms of  allocation of  resources and the 
implementation of  globally accepted policies, is partly due to the lack of  commu-
nity and civil society pressure on politicians and policy makers to address the 
growing NCD burden in their countries (see also Koram and Nimako, Chapter 10, 
and Mendis and Chestnov, Chapter 12, this volume). Health systems improve-
ments for the care of  conditions such as human immunodefi ciency virus (HIV)/
AIDS and tuberculosis have occurred because of  grassroots and civil society advo-
cacy for concrete changes in policies and resource allocations. These provide 
important lessons for developing frameworks for community-led NCD advocacy.

In this chapter, we focus on the role of  NCD-affected communities in improv-
ing NCD care through the lens of  empowerment and the action of  ‘self-help 
groups’, and we draw on the World Health Organization (WHO)’s building blocks 
as an overarching framework.

The recommendations on community empowerment dovetail into broader 
discussions on health systems strengthening, which place people at the centre of  
reforms. The WHO has proposed six building blocks of  health systems, which 
comprise service delivery, health workforce, information systems, medicines and 
technologies, fi nancing, and leadership and governance (see Coast et al., Chapter 
6, this volume, for a comprehensive review). The central argument is that a health 
system can achieve the goal of  universal health coverage if  these building blocks 
are present and are working synergistically [10] (Coast et al., Chapter 6, this vol-
ume). One important aspect of  the building blocks model is the role of  people, as 
both recipients and producers of  healthcare (Fig. 9.1).

Fig. 9.1. Health systems, NCDs and the central role of people. (Adapted from [11] 
and [12].)
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Patient empowerment is typically defi ned as a process through which patients, 
as individuals or members of  a group, gain control of  their health and lives [13]. 
Control can be gained through patients’ access to the right health information, 
care and products and involvement in decision making about their healthcare 
and the broader systems structuring healthcare. Therefore, the emphasis on 
empowering NCD-affected communities underscores the idea of  people as both 
recipients and producers of  healthcare. The focus on patient-led advocacy in 
 principle provides a strong framework for developing reciprocal and mutually 
infl uential relationships between NCD-affected communities and their health 
 systems (Fig. 9.1).

Katz [14] offered one of  the earliest defi nitions of  the self-help group as 
 follows:

Self-help groups are voluntary small group structures for mutual aid and the accom-
plishment of  a special purpose. They are usually formed by peers who have come 
together for mutual assistance in satisfying a common need, overcoming a common 
handicap of  life-disrupting problem, and bringing about desired social and/or per-
sonal change. The initiators and members of  such groups perceive that their needs are 
not, or cannot be, met by or through existing social institutions.

There are two dominant forms of  self-help groups: (i) the peer participatory 
model, which is managed by a group of  peers with the same condition or problem, 
who inform the formation of  the group; and (ii) the professional expert model in 
which the group is led by a specialist professional or for which additional resources 
are provided through professional sources. Some groups may evolve from the peer 
participatory model into the professional expert model, or vice versa, or they may 
blend both approaches depending on the nature of  their problem and the resources 
available [15, 16].

We present a preliminary review of  existing models of  self-help within the 
context of  NCDs in LMICs. In the next section we present a brief  review of  the 
socio-cultural and ideological context of  self-help and advocacy in Africa, Asia 
and Latin America to underscore the feasibility of  developing productive and 
 sustainable NCD advocacy movements in LMICs. We then present the results of  a 
preliminary review of  the types of  NCD self-help groups that exist and the emerg-
ing studies on a limited number of  these groups. We focus on the conditions, the 
types of  self-help groups, and the reported functions and impact of  the groups, 
where this information exists. We conclude by discussing the future prospects 
and challenges for self-help groups in strengthening NCD care in resource-poor 
 settings.

9.2 Advocacy and Self-help in Africa, Asia and Latin America

The ideology of  self-help and its evolution in healthcare is reported to have 
 European and North American roots [17]. However, the concept of  self-help is 
ideologically and functionally compatible with grassroots movements in Africa, 
Asia and Latin America aimed at improving healthcare or broader developmental 
needs.
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In Africa, there is a wide range of  grassroots and community-based 
groups that perform a variety of  developmental functions. The traditional groups 
included women’s groups, youth groups and indigenous professional groups 
(such as market women and healers). Some of  these long-existing community 
movements played important roles in the independence struggles of  their coun-
tries, some have restructured their functions in response to new forms of  struc-
tural crises and newer groups have emerged through a rising dominance of  civil 
society action [18]. For example, chronic weaknesses in African health systems 
have typically driven individuals to treat various conditions in the informal sector 
of  traditional medicine and faith healing, and to rely on family and social  networks 
for diagnosis, treatment and care [4]. Contemporary health-oriented self-help 
groups have developed from this context of  social networking and community 
support. When Africa encountered the HIV/AIDS crisis, community-based groups 
grew exponentially in countries like Kenya, South Africa and Uganda [19]. These 
groups provided essential care, particularly in remote areas not covered by formal 
healthcare services, and in Uganda, community-based action was credited for 
reducing the incidence and prevalence of  HIV in the early years [20]. Mental 
health non-governmental organizations (NGOs) are a more recent form of  health-
focused self-help group. However, they have a longer history, as the village settle-
ments developed in Nigeria, Ghana and other African countries before the 
introduction of  colonial mental health services, to address the treatment and 
rehabilitation of  the mentally ill within the community [21, 22].

In Asia, self-help and advocacy movements have focused on broader develop-
mental needs, including poverty alleviation and women’s empowerment, particu-
larly in rural areas [17, 23]. Some of  the Asian self-help models, such as initiatives 
on savings and loans for rural women and farmers, have been applied in other 
LMIC regions with mixed success. These models have been supported by the devel-
opment agenda of  governments and their development partners [23]. However, 
they have historical roots in the colonial-era Gandhian philosophy of  self-reliance 
[17]. Like other LMIC regions, the focus of  Asian advocacy groups has expanded 
to include addressing new public health threats such as HIV/AIDS and substance 
abuse disorders [24–26].

In Latin America, grassroots movements and community advocacy exist for a 
wide range of  developmental, social and health problems including the regenera-
tion of  slum communities, women’s empowerment and improving the health of  
communities [27–29]. The goals and impact of  these movements have been criti-
cally evaluated through the lens of  Paulo Freire’s (1973) notion of  conscientiza-
tion [30]. Guareschi and Jovchelovitch [27] defi ned conscientization as a ‘process 
through which critical thinking develops’ and in terms of  ‘a politics and a psy-
chology of  recognition where otherwise socially excluded subjects come into the 
public arena to state who they are, what they know and what they want’. Power 
between groups can be ‘relational and productive . . . coercive and possessive’ 
[31]. Implementers of  interventions and programmes that seek to facilitate social 
change through community participation or advocacy have to recognize the 
ambiguous and double-edged nature of  power. Theorists such as Fraser [31] sug-
gest that this recognition offers scope for developing and/or facilitating ‘more 
“creative” and “lateral” connections’ essential for developing and sustaining 
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‘unorthodox alliances across groups that otherwise are not seen to have much in 
common’ [31]. It also underscores the need for moving beyond either ‘top-down’ 
(e.g. professional led) or ‘bottom-up’ (e.g. peer led) participatory approaches to 
recognize the role of  multi-level mutually infl uential approaches to participation. 
A number of  successful infectious disease initiatives that built on community 
empowerment and participation have benefi ted from such an approach (see 
Koram and Nimako, Chapter 10, this volume).

At least two cross-cutting themes emerge from existing grassroots and 
 community-led movements in Africa, Asia and Latin America that provide locally 
relevant context to embed NCD self-help groups. First, communities (can) partici-
pate in their own development, alone or with the assistance of  external experts, 
particularly when resources are limited and during times of  crises. Secondly, 
under resource-poor conditions, the long-term impact of  advocacy movements 
depends on a creative mix of  top-down and bottom-up approaches to participa-
tion. This requires developing productive alliances between various actors, a rec-
ognition of  the skewed power relationships and distribution of  resources between 
actors, and an understanding that the potential strengths and limitations of  par-
ticipation depend on the structure and dynamics of  specifi c alliances.

9.3 NCD Self-help Groups: a Preliminary Review of What Exists 
and What Works in LMICs

We conducted two sets of  searches to identify the types of  NCD self-help groups in 
LMICs. The fi rst search focused on the database of  the NCD Alliance. The NCD 
Alliance was established in May 2010 as a consortium of  the four major inter-
national NCD NGO federations: the International Diabetes Federation, the World 
Heart Federation, the Union for International Cancer Control and the Inter-
national Union Against TB and Lung Disease. Currently, the NCD Alliance brings 
together a global network of  over 2000 NCD civil society organizations from 170 
countries, which are categorized under seven groups: federation member associa-
tions, NGOs, academic institutions, research institutes, patient support organiza-
tions, scientifi c associations and professional societies.

The NCD Alliance website profi les this global network of  NCD civil society 
organizations under its Common Interest Group (CIG). We reviewed the profi les of  
these NCD civil society organizations to identify the number of  LMICs with NCD 
associations that could be characterized as self-help groups and the types of  
 associations in terms of  condition focus and target members (e.g. adult, children, 
elderly).

In total, 105 LMICs in Africa, Asia, Latin America and the Caribbean, the 
Middle East and the Pacifi c were listed as CIG members. Of  this total, 92 (approxi-
mately 88%) had NCD associations for the following conditions: Alzheimer’s dis-
ease, cancers, cardiovascular diseases (CVDs), diabetes and respiratory diseases.

The second search focused on published studies on NCD self-help groups, 
using the databases PubMed and PsycINFO and simple search terms of  ‘self-help 
groups’ and a combination of  ‘Africa’, ‘Asia’ and ‘Latin America’. Eight relevant 
studies focusing on six African countries, six Asian countries and one Latin 
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 American country were selected for review. The reports focused on self-help 
groups for six conditions: cancer, dementia, diabetes, health problems of  the eld-
erly (including NCDs), mental health disorders and stroke.

First, we provide an overview of  what exists in terms of  a simple count of  
which conditions have reported self-help groups and in which countries these self-
help groups have a presence. Secondly, we outline the preliminary insights on the 
types of  groups, their functions and their reported impact. We limit attention to 
self-help groups in Africa, Asia, and Latin America and the Caribbean.

9.3.1 NCD self-help groups: what exists in LMICs

NCD self-help groups exist in a number of  LMICs and focus on eight key condi-
tions: Alzheimer’s disease, cancer, CVDs, dementia, diabetes, health problems 
related to ageing (including NCDs), mental health disorders and respiratory 
 diseases. The distribution of  fi ve types of  NCD self-help groups across countries 
registered on the NCD Alliance database is presented in Fig. 9.2.

Ninety-fi ve countries have at least one association or group for the four major 
NCDs: cardiovascular disease, cancers, respiratory disease and diabetes. Thirty 
countries have additional groups for Alzheimer’s disease and related dementias. 
Across the three regions, diabetes associations are the most prominent, and asso-
ciations for respiratory diseases the least prominent. The kinds and dominance of  
self-help groups do not correspond to the epidemiological profi le of  NCDs across 
the affected regions. For example, most countries have more diabetes associations 
compared with CVD associations, although CVD causes the majority of  deaths in 
LMICs (see Awuah et al., Chapter 1, this volume).

Inter-regional differences occur for neurodegenerative diseases. There are 
higher numbers of  Alzheimer’s disease and dementia groups in Asian and Latin 
American countries (compared with the total number of  countries with NCD self-
help groups) compared with African countries. Finally, most NCD groups and 
associations are adult focused. Only three groups are reported for children living 
with type 1 diabetes (Brazil and Ghana) and cancers (Pakistan). Some groups 
focus on caregivers of  people living with NCDs, particularly mental health disor-
ders and neurodegenerative diseases.

9.3.2 NCD self-help groups in LMICs: functions and impact

The NCD Alliance database suggests the existence of  three types of  NCD self-help 
groups: (i) federation member associations (e.g. national diabetes associations 
and national heart foundations); (ii) NGOs (e.g. women’s health and development 
groups); and (iii) patient support organizations (e.g. cancer groups such as Reach 
to Recovery). The federation member associations follow the professional expert 
model and are in the majority. The NGOs and some patient support organizations 
follow the peer participatory model and are in the minority. These categories of  
self-help groups and associations also emerge in the published studies on NCD 
self-help groups.
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Fig. 9.2. African, Asian and Latin American/Caribbean LMICs with NCD self-help groups registered on the NCD Alliance Database.

• Africa: Egypt, Morocco, Nigeria, Mauritius, South Africa, Tunisia, Zimbabwe
• Asia: Bangladesh, China, India, Indonesia, Malaysia, Nepal, Pakistan, Philippines, Sri Lanka, Thailand, Turkey
• Latin America and the Caribbean: Argentina, Brazil, Colombia, Costa Rica, Dominican Republic, El Salvador, 
  Guatemala, Honduras, Jamaica, Mexico, Peru, Venezuela

Alzheimer's

• Africa:  Algeria, Botswana, Burundi, Egypt, Ethiopia, Kenya, Mali, Morocco, Mozambique, Namibia, Nigeria, Rwanda, Uganda,
  South Africa, Tunisia, Zimbabwe
• Asia: Bangladesh, China, India, Indonesia, Malaysia, Nepal, Philippines, Taiwan, Thailand, Turkey
• Latin America and the Caribbean: Bolivia, Brazil, Colombia, Dominican Republic, Ecuador, El Salvador, Honduras, Mexico, 
  Nicaragua, Panama, Paraguay, St Lucia, Venezuela

Cancers

• Africa: Cameroon, Cape Verde, Ghana, Kenya, Libya, Mauritius, Nigeria, Seychelles, South Africa 
• Asia:  Bangladesh, India, Indonesia, Kazakhstan, Malaysia, Nepal, Pakistan, Philippines, Sri Lanka, Taiwan, Thailand,
  Turkey, Vietnam
• Latin America and the Caribbean: Argentina, Bolivia, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, 
  Honduras, Jamaica, Nicaragua, Paraguay

CVD

• Africa: all registered LMICs except Angola, Benin, Botswana, Gabon, Guinea, Guinea-Bissau, Liberia, Madagascar,
  Malawi, Sierra Leone 
• Asia: all registered LMICs except Korea, Dem Rep, Myanmar
• Latin America and the Caribbean: All registered LMICs except Haiti

Diabetes

• Africa: Kenya, Niger
• Asia: Thailand
• Latin America and the Caribbean: Ecuador, Guyana 

Respiratory
diseases
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Preliminary analysis of  the information offered on the NCD Alliance self-help 
group suggests that members and associations serve one or more of  three func-
tions. Some groups focus on education and NCD literacy. For example, a number 
of  the respiratory disease groups, whether led by professionals or peers, prioritize 
education on smoking and related lifestyles. The diabetes associations, most of  
which are national members of  the International Diabetes Federation, offer a 
range of  services to members including diabetes education and marking annual 
diabetes days with public advocacy.

A second set of  groups focuses on psychosocial support, in addition to 
 providing education. The cancer groups prioritize this goal, for example providing 
 psychosocial support services to women newly diagnosed with breast cancer or 
women undergoing debilitating treatment.

A third set of  groups focuses on advocacy, including lobbying government for 
policy change and implementation or lobbying the private sector for funds to sup-
port NCD initiatives. The national diabetes associations and heart foundations for 
example fall under this category. In many countries, these national associations 
are led by doctors, but some countries have nurse leaders. They blend a focus 
on improving medical care with improving the life circumstances of  individuals 
living with the target condition.

Studies of  self-help groups are reported to apply two main methods [32]. The 
single-group cross-sectional survey method engages with self-help group mem-
bers, using either qualitative, quantitative or mixed methods, to examine experi-
ences of  membership at a given time. It offers a snapshot of  members’ narratives 
of  experiences but does not provide insight into changing experiences over time. 
The longitudinal study method gathers data from self-help group members over 
time and offers more in-depth evidence of  experiences and impact over time. The 
majority of  studies on the existing NCD self-help groups applied the single-group 
cross-sectional survey method to evaluate the benefi ts of  self-advocacy for cancer 
experiences in Taiwan [33], mental health in South Africa [34, 35], addressing 
health problems of  the elderly in Egypt and Thailand [36, 37] and understanding 
infl ammatory bowel disease in Iran [38]. Two studies applied the cross-sectional 
survey method but conducted an analysis of  multiple cancer support groups in 
six LMICs (Brazil, China, Ghana, India, Kenya and Malaysia) [39] and multiple 
mental health groups in seven African countries (Ghana, Kenya, Rwanda, South 
Africa, Tanzania, Uganda and Zambia) [40]. One study examined the impact of  
a public awareness campaign informed by longitudinal research conducted by a 
cancer support group in Pakistan [41].

The studies, including the one employing the longitudinal approach, sug-
gested that self-help groups provide important benefi ts for group members includ-
ing access to health and disease-specifi c information [38, 39], social support [36, 
37] and improved health and psychological outcomes [33, 36, 37, 39]. The activ-
ities of  a smaller set of  groups engaged in broader advocacy benefi t the general 
population beyond the group [39–41]. This suggests that, at present, most NCD 
self-help groups focus on improving the self-management and coping aspects 
of  NCD experiences. A restricted set of  groups for mental health and cancers 
lead the effort to advocate for broader health systems change at the national 
level. The activities of  these groups embody the expected role of  the empowered 
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NCD-affected community as ‘both recipient and producer’ of  their health system. 
These groups are also members of  international associations or federations that 
provide standardized resources for education, social support and advocacy.

9.4 NCD Self-help Groups in LMICs: Understanding Future 
Trends

This preliminary review of  NCD self-help groups in LMICs suggests that most 
LMICs in Africa, Asia, and Latin America and the Caribbean have at least one 
NCD self-help group. National diabetes associations are the most dominant groups 
across many countries. A small number of  countries have self-help groups repre-
senting the major NCDs as well as neurodegenerative diseases. The majority of  
groups are professionally led groups and are associated with international NCD 
associations and federations. Most groups serve an educational function. Some 
groups serve additional functions including providing psychosocial support to 
members and advocating for change at the national level and/or beyond. Cancer 
and mental health groups are more likely to be engaged in advocacy. These groups 
are also more likely to be affi liated with international associations and federations 
that provide support for group activities.

The limited evidence available suggests that the multi-level participatory 
approach appears to be the most feasible for empowering NCD-communities to 
become both ‘recipients and producers’ of  their health systems. In a previous 
review of  participatory NCD prevention approaches in Ghana and Cameroon, we 
outlined the dominance of  a bottom-up approach to NCD care in Ghana (with a 
wide range of  NCD self-help groups and other community-based resources) and a 
top-down approach in Cameroon (with an emphasis on government-led preven-
tion and treatment initiatives) [42]. We argued that neither approach offered a 
model for sustained nationwide NCD prevention and suggested that ‘a multi-level 
framework that encompasses top-down and bottom-up responses will offer a 
more successful model for prevention’ [42].

More research is required to examine and track the trends in the formation, 
organization, functions and impact of  NCD self-help groups. To gain a deeper 
understanding of  how the structure and functions of  groups evolve over time, it 
will be important to consider the complex medical, psychological, psychosocial 
and political profi le of  NCDs. Some NCDs are disabling and psychologically disrup-
tive. Some conditions place a considerable long-term burden on relationships 
in the real world and disrupt social identities and wider social relationships. The 
long-term and complex nature of  treatment and management undermines pro-
fessional and client relationships and fuels professional antagonism between med-
ical, allied and traditional medical systems. The competing demands of  complex 
public health challenges have led to the marginalization of  NCDs by policy mak-
ers. Structural (e.g. poverty) and demographic (e.g. ageing) challenges are impli-
cated in the rising trend of  co-morbidity and multi-morbidity (of  NCDs, mental 
health disorders and infectious diseases), especially among the elderly and the 
urban poor (see Oni and Unwin, Chapter 3, de-Graft Aikins et al., Chapter 4, and 
Huang et al., Chapter 5, this volume). Therefore, the successes or failures of  NCD 
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self-help groups will depend on the nature of  the NCD, the groups the condition 
directly affects and groups who will benefi t from membership in self-help groups. 
It will also depend on the groups who can participate, the capabilities they pos-
sess, the internal or external resources available to them, and to what extent and 
for how long they can participate. Understanding these dynamics will provide 
important insights into whether and how NCD self-help groups offer long-term 
sustainable changes for individual health outcomes, community well-being and 
health systems strengthening.
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10.1 Introduction

Low- and middle-income countries (LMICs) continue to grapple with infectious 
diseases (IDs) alongside the emerging threat posed by non-communicable diseases 
(NCDs), aptly described as a double burden of  disease [1, 2]. ID control has been 
infl uenced remarkably by the recognition of  the role of  environmental determi-
nants such as sanitation, development of  vaccines and antimicrobials over the 
centuries. ID control has resulted in varied levels of  success, with some controls 
being very successful, others moderately successful and a number considered fail-
ures when considering the incidence and burden of  specifi c diseases. This is true 
even for countries with a double burden of  disease.

NCDs, once thought to be a challenge for high-income countries, are now 
recognized as a global challenge extending also to LMICs. Indeed, the burden is 
reported to be disproportionately higher in LMICs, with more people affected and 
at younger ages, and with poorer outcomes including a higher burden of  disabil-
ity and deaths. Chronic diseases account for 60% of  all deaths worldwide, and 
80% of  these deaths occur in LMICs, where the toll is heaviest during the prime 
productive years of  youth and middle age [3, 4]. Trends also suggest that the 
major risk factors for NCDs including obesity and inactivity are on the rise, espe-
cially in developing countries [5, 6] (see Awuah et al., Chapter 1, this volume).

Consequently, it is clear that it is essential for LMICs to tackle NCDs alongside 
ID control. Doing this effectively will require specifi c control measures for NCDs 
stemming from policies that are result oriented. The centuries of  experience with 
ID control, irrespective of  the outcome of  the efforts as related to the disease entity, 
have many lessons that could be applied to NCD control. These lessons may be due 
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to interactions between NCDs and IDs and the resulting synergies (discussed in 
detail by Oni and Uwin, Chapter 3, this volume), to risk factors that are common 
to the two, or other factors.

In various discussions to consider the options available to control NCDs, there 
appears to be a consensus on the need for an approach that takes into considera-
tion the total health system rather than focusing solely on the health condition 
per se (see Coast et al., Chapter 6, this volume).

What this chapter does is to consider the various lessons from ID control that 
may be applicable to NCDs using the World Health Organization (WHO) building 
blocks [7] as the framework. As the health system is discussed elsewhere in this 
volume, the aim will be to focus on lessons from ID control that may be relevant to 
policies targeted at each block.

In doing this, we recognize that the building blocks in themselves are not 
exhaustive with respect to disease control. Critical considerations need to be given 
to overarching elements such as research and development, partnerships, advo-
cacy, and individual and community empowerment, which in synergy with a 
functioning health system will yield the anticipated results.

Infectious disease control has evolved over the years in tandem with scientifi c 
advancement. Prior to John Snow’s classic epidemiological approach of  control-
ling disease, ID control was carried out in various forms, such as using isolation 
for persons with Hansen’s disease and vaccination. The role of  the environment 
has always been appreciated [8, 9]. The British Act of  1860, which was infl u-
enced by the typhus outbreaks in 1817–1819, 1826–1827 and 1831–1832, rec-
ognized the role that the environment played in disease causation and sought to 
provide a policy to address this [10]. Edward Jenner’s experiment on the use of  
vaccines introduced a new era to ID control offering the opportunity to prevent 
the occurrence of  diseases [11]. Today, vaccines have been instrumental in saving 
lives worldwide across the lifespan, for diseases as age old as measles, emerging 
ones such as avian infl uenza and even NCDs such as cervical and hepatocellular 
malignancies.

The most remarkable scientifi c development of  this century arguably has 
been the development of  antimicrobials. Antibiotics in particular have been criti-
cal in saving lives that may have been lost to IDs.

The attempt, successful or otherwise, to keep up with IDs whether age old or 
emerging, localized or global, provides useful lessons for NCDs. This is particularly 
relevant to LMICs considering the centuries of  experience with ID control and the 
continued signifi cant presence of  IDs in these regions.

NCDs are a shared threat. The known modifi able and non-modifi able risk fac-
tors are common to a subset of  conditions (see Awuah et al., Chapter 1, this vol-
ume). In very recent history, one infectious condition that has mimicked the NCD 
profi le is human immunodefi ciency virus (HIV). There are signifi cant lessons to be 
learnt from HIV and other diseases such as tuberculosis, which are a shared glo-
bal threat similar to the shared threat of  NCDs. This chapter will draw lessons 
extensively from the control of  these diseases as well as other IDs.
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10.2 ID Control and the Health System Building Blocks

NCD control requires both population- and individual-level efforts to be successful 
in disease prevention and treatment measures. This will require a robust health 
system as the critical component to yield results. The WHO recognizes some 
essential components of  the health system, primarily the six building blocks 
needed for the system to function effectively [7]. These comprise: leadership/gov-
ernance, service delivery, health workforce, health information, access to essen-
tial medicines and fi nancing. This section will explore some critical lessons that ID 
control has to offer in terms of  these building blocks (summarized in Box 10.1). 
We focus on leadership/governance, service delivery, health information, access 
to essential medicines and fi nancing. The challenges and opportunities relating to 
the health workforce are dealt with extensively by Huang et al., Chapter 5, and 
Coast et al., Chapter 6 (this volume).

10.2.1 Leadership and governance

Global interest is essential for NCDs to be prioritized, but local commitment is 
 critical to sustain prevention and control measures. ID prevention and control 

Box 10.1. Lessons from ID control for NCDs using the WHO health systems 
framework.

Leadership/governance
1. A global initiative that is locally driven
2. Multi-sectorial collaboration

Service delivery
1. Prevention–treatment balance is critical
2. Primary healthcare is required for sustainability
3. Prioritization of major conditions
4. Integrated control initiatives

Health workforce
1. Multi-disciplinary cadre of staff
2. Equitable distribution of well-motivated health workers
3. Task shifting

Health information
1. Disease surveillance
2. Monitoring and evaluation

Access to essential medicines
1. Local development of drugs and diagnostics
2. Supply chain

Financing
1. Universal healthcare
2. Cost-effective interventions
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history is replete with examples where otherwise laudable initiatives have failed 
because they could not garner the needed international attention and/or local 
support. The successes in ID prevention and control of  smallpox eradication, 
guinea worm eradication and polio eradication measures have been attributed to 
extensive global attention and local support. Malaria eradication efforts in the 
1950s and 1960s failed largely because of  inadequate international and local 
support, among other factors. Recently, malaria, tuberculosis and HIV/AIDS have 
enjoyed immense global support, which is seen in the increased funding for 
research and development of  new tools and technology for the control of  these 
diseases [12, 13]. For others that have not enjoyed similar success, such as 
neglected tropical diseases, there has been a demonstrable lack of  global attention 
possibly because of  the limited geographical spread of  the disease or its risk 
 factors, among other reasons.

Global attention on NCDs and the additional threat they pose to LMICs should 
make it relatively easier for funds to be allocated to NCD control and research by 
governments, donor organizations and research institutions.

Despite the need for NCDs to be a global priority coordinated at the global level 
with consensus on management guidelines and broad objectives, the responsibil-
ity of  NCD control must rest with nations and affected communities. Various ID 
control programmes have been successful because of  the kind of  commitment 
that nations provided. Current efforts at polio eradication constitute a good exam-
ple. The countries where there has been lack of  local support or outright opposi-
tion to the programme have not been able to bring cases down to zero as required 
for eradication [14]. In some instances where the external effort was dispropor-
tionate to the national effort, anticipated outcomes were not realized. Relatively 
successful ID control programmes such as those for malaria and HIV have enjoyed 
both international and local support.

The NCD profi le varies in different countries and even within communities 
with slight variations in risk factors, manifestation and outcomes of  NCDs and 
will require local commitment and context in addition to international initiatives 
to achieve the desired results. This is expected to translate into locally relevant and 
appropriate policies and actions intended to support NCD control.

Multi-sectorial collaboration

Our environment infl uences the incidence and prevalence of  many IDs. Making 
the necessary changes in the environment has been one of  the measures used in 
various ID control programmes. In their study, Uchoa et al. [15] attributed the 
reduction in the prevalence of  schistosomiasis in Brazil to improved access to 
clean water and sanitation among other measures such as mass treatment. The 
guinea worm eradication programme has also been successful, largely as a result 
of  measures to ensure access to potable drinking water.

These ID policies recognize that the causes of  IDs are multiple, comprising 
complex biological, social and behavioural factors. These factors must be catered 
for in any attempt to control disease. HIV control exemplifi es the extensive use 
of  cross-disciplinary personnel and a multi-disciplinary approach in disease 
 control. In disease prevention, disciplines that contributed to HIV control included 
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 sociology, epidemiology, gender studies, psychology, religion, economics, politics/
policy and communication. Similarly, management of  the disease has made use 
of  a host of  disciplines including medicine and allied health, nursing, social work, 
psychology and nutrition. Indeed the broad-based governance in identifying the 
problems and responses to the HIV/AIDS epidemic has been described as a key 
lesson inherent in the AIDS response [16].

Conversely, there have been instances, for example in the control of  lymphatic 
fi lariasis and onchocerciasis, where an over-reliance on drugs and neglect of  the 
broader determinants of  the diseases, have led to failed control measures [17].

Any credible discussion on reduction of  the NCD threat must likewise focus 
on the complex determinants of  NCDs. In additional to the known modifi able 
and non-modifi able risks, broader structural determinants such as air pollution, 
transport infrastructure and trade policies must be factored into the development 
of  NCD control strategies.

10.2.2 Service delivery

Prevention–treatment balance

The limited health systems resources in LMICs require that a balance is struck 
between prevention and cure. This is one instance where the long-standing efforts 
to control IDs have important lessons to teach. While disease incidence can be 
reduced particularly through prevention and policies aimed at cutting transmis-
sion, disease morbidity and mortality require optimum treatment. In outlining 
the lessons learnt from scaling up of  the HIV programme, Atun et al. [18] pro-
posed that NCD prevention is likely to be suboptimal without treatment, and treat-
ment without effective prevention is unlikely to be associated with a signifi cant 
sustained effect.

The decline seen in the incidence of  diseases such as bacterial diarrhoeal and 
vaccine-preventable diseases such as measles has been attributed to the imple-
mentation of  policies to prevent these diseases, such as the provision of  safe water 
and adequate health education [19]. Malaria control is a classic example of  the 
usefulness of  ensuring optimum levels of  both prevention and treatment. Inter-
ventions such as indoor residual spraying, use of  insecticide-treated nets and even 
intermittent treatment therapy for pregnant women have led to a remarkable 
decrease in the incidence of  malaria. However, in order to improve the associated 
morbidity and mortality, there have been continued improvements in case man-
agement including diagnostics, surveillance for resistance and the introduction 
of  artemisinin combination therapy among other measures. The United States 
Centers for Disease Control and Prevention (CDC), for instance, in its framework 
for preventing IDs suggests strong public health fundamentals such as surveil-
lance and epidemiological investigation as the basis for the USA’s ability to protect 
the public from IDs [20].

A major objective of  any strategy to prevent and control NCDs will be to 
reduce the level of  exposure of  individuals and populations to the common risk 
factors and their determinants.
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A worldwide goal for the prevention and control of  NCDs has been proposed 
to complement existing Millennium Development Goal targets for communicable 
disease control, with the accompanying target of  an additional 2% per year reduc-
tion in death rates attributable to the main chronic diseases (heart disease, stroke, 
cancer, diabetes and chronic respiratory diseases) [21]. Achieving this goal will 
require comprehensive action covering the range of  diseases and risk factors 
through a two-pronged approach: (i) implementation of  multi-sectorial policies 
aimed at decreasing population-level risks for NCDs; and (ii) effective and afford-
able delivery of  health sector interventions for patients with NCDs, as spelt out in 
the WHO’s action plan on NCDs.

Importance of primary healthcare

One of  the criticisms of  the NCD Alliance is that it seems to be lobbying for a 
 vertical approach to NCD control [22]. The vertical approach is useful in focusing 
attention on accompanying resources such as funding, highly skilled personal 
and increased research interest. A number of  ID control programmes have used a 
vertical approach with varied outcomes.

Smallpox eradication used a vertical approach and succeeded in eradication. 
Malaria eradication efforts, however, yielded a mixed bag of  outcomes even when 
it was managed vertically. Additionally, with the vertical approach, some other-
wise successful programmes have faced challenges because funds run out.

In NCDs, the factors infl uencing the challenge are numerous and complex, 
spanning individual behaviours through cultural practices to global trade poli-
cies. It is imperative that these complex factors are carefully considered in the 
 formulation of  NCD policies. Should there be an initial vertical response? Should 
the strategy be integrated into the primary healthcare system? Or alternatively 
should the strategy be a blend – a diagonal approach? There are various schools of  
thought on this, with some calling for the initial approach to be vertical [23].

What primary healthcare does is to afford the opportunity to integrate the 
control of  NCD with other disease control programmes such as HIV/AIDs [24] 
and reproductive health services.

Primary healthcare is more relevant in the context of  LMICs because of  
the limited availability of  resources. In addition, because of  the nature of  NCDs 
including their dependency on human behaviour, the broad base required for pri-
mary prevention and the heavy reliance and chronicity of  the required clinical 
care for affected persons, primary healthcare appears to be a promising approach.

In LMICs, the existing health systems have been designed for single episodes 
of  care or long-term prevention and control of  IDs such as HIV and tuberculosis, 
with fragmented healthcare services unsuitable for NCDs [25–27], leading to a 
call for integrated health services with anticipated health and economic gains 
[28].

Diagnosis, treatment and prevention are most likely to succeed when deliv-
ered at the community level. In LMICs, it may be helpful to keep the package sim-
ple and, where necessary, to minimize the use of  clinicians, as they are in short 
supply. This approach has been used by Malawi to achieve high coverage of  
antiretroviral therapy [29, 30]. The success of  smallpox eradication has often 
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been attributed to the availability and use of  vaccines, as well as other health sys-
tems factors [31, 32].

Prioritization of major conditions

NCDs constitute a group of  varied conditions. The priority focus at present is on 
chronic NCDs, defi ned by the WHO as cardiovascular diseases, diabetes, chronic 
respiratory diseases and cancer [26, 27]. These share modifi able and preventable 
risk factors related to lifestyle. These lifestyle factors are predominantly tobacco 
use, an unhealthy diet, physical inactivity and the harmful use of  alcohol (see 
Awuah et al., Chapter 1, this volume).

By being grouped as priority diseases of  poverty, HIV, tuberculosis and malaria 
have been able to attract phenomenal funding from governments [33] and charity 
organizations, particularly through the establishment of  the Global Fund to Fight 
AIDS, Tuberculosis and Malaria. Similarly, grouping and prioritization of  NCDs, 
whether based on the burden associated with them or the shared risk factors men-
tioned previously, can be expected to help focus funding, research and innovation 
to achieve maximum impact. A note of  caution, however, is that this should not 
lead to the neglect of  other NCDs. Already, some chronic conditions such as 
asthma are being described as ‘neglected’ [34]. Other conditions, particularly 
genetic NCDs such as sickle cell disease, will need to be prioritized perhaps at a 
national or subregional level depending on the associated burden.

Even the risk factors may need to be prioritized, as the set of  predisposing 
 factors may have marginal or signifi cant variations, which will need to be fully 
considered when designing any intervention. Maximum returns will be achieved 
when the effort is made to prioritize NCDs and associated risk factors locally to 
inform policy.

Integrated control initiatives

Behavioural change is a complex phenomenon requiring patience and a variety 
of  approaches. This is yet one other lesson that can be learnt from ID control. 
Malaria intervention has benefi ted from a number of  interventions including 
environmental measures such as mass spraying exercises, vector control meas-
ures such as the use of  insecticide-treated nets and interventions targeting the 
host such as intermittent preventative treatment. The usefulness of  these multiple 
interventions has been documented [35, 36]. Similarly, in the guinea worm erad-
ication programme, a variety of  interventions such the use of  ABATE® targeting 
the vector, provision of  good drinking water, early case detection and contain-
ment, and health education have been used [37].

For many years, polio, a vaccine-preventable disease, has plagued the world 
despite the availability of  vaccines. Socio-cultural challenges, failed social mobili-
zation and insecurity led to a derailment of  the gains of  polio immunization and 
the potential elimination of  polio in the sub-Saharan region [38–41]. Clearly, 
over-reliance on pharmacological treatment is not enough – other tools and a 
robust health system are just as important.

Given the multi-factorial nature of  the NCDs, LMICs need to recognize and 
adopt multiple interventions that can be deployed simultaneously. Admittedly, 
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this seems to be the path that NCD control is taking – with interventions ranging 
from healthy diets to exercise, cessation of  smoking and the use of  statins. In the 
wake of  developments such as the polypill Polycap, it is essential to realize that, in 
dealing with such a group of  diseases arising as a result of  multiple factors, over-
reliance on a so-called ‘magic bullet’ may be ill informed.

10.2.3 Health information

To be able to plan and effectively control NCDs, a strong and well-functioning sur-
veillance system for the programme is needed (see Kengne et al., Chapter 7, this 
volume). Data are needed on exposure risks and outcome indicators as well as the 
health system response. Currently, the capacity for such a surveillance system is 
either inadequate or non-existent in the countries with the greatest needs [3]. 
However, even in low-resourced LMICs, one can establish robust systems using 
the structures on the ground. For example, the Community-Based Health Plan-
ning and Services (CHPS) programme in Ghana has the potential to provide data 
on the household prevalence of  hypertension as the community health nurses 
visit the households. An integration of  their daily routine with current electronic 
communication systems should enable us obtain values for blood pressure by 
linking to a central database. Although it is essential to keep such platforms as 
simple as possible, they provide myriad opportunities for data collection at the 
household level that need to be exploited.

The civil registration systems need to be improved and strengthened to ensure 
that all vital statistics are captured as much as possible. This will be essential in 
monitoring the effects of  any interventions (morbidity and mortality statistics). In 
addition, a surveillance system should attempt to monitor exposures (risk factors 
and determinants) and also what interventions are applied by the health system. 
A well-structured, adequately supported and resilient surveillance system that is 
integrated into the national health information system will be essential to moni-
tor progress against NCDs.

Setting up a strong surveillance system is thus important to underpin any 
programme on NCD control, but it will be equally important for the dissemination 
of  quality health promotion messages to the population. In most LMICs where the 
burden of  NCDs is increasing, there are strong belief  systems that militate against 
good individual control, be it for cancer chemotherapy or lifelong anti- hypertensive 
treatment. A strong programme on communicating the exposure risks should be 
instituted and disseminated with the use of  current media. This information may 
be stratifi ed to different age brackets, e.g. social media may be used to reach the 
young who seem to obtain most of  their information in this manner.

10.2.4 Access to essential medicines

For effective control of  NCDs beyond primary prevention strategies such as 
changes in lifestyle and diet modifi cation, the use of  medicines will be critical in 
any programme. Thus, each control programme should have a strategy to include 
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access to health technologies and essential medicines that will promote the widest 
access to use of  cost-effective medications. Recently, the WHO set a target of  80% 
availability of  essential drugs for those in need [42]. As drug treatment is likely to 
be lifelong, sustainable healthcare fi nancing that will ensure adequate procure-
ment of  basic healthcare technologies and essential medicines will be critical. 
Countries should develop programmes that focus on improved access to basic 
health technologies and NCD medicines, e.g. with a focus on well-controlled 
generic procurement/production. The mechanisms for regulating the generic 
market should be strengthened to ensure the availability of  quality medicines and 
to engender trust in the health system. National essential medicine lists should be 
strictly adhered to in order to limit costs, but allowance should be made for those 
who may need some other medications besides the most commonly used ones.

Countries should establish the local evidence to underlie promotion and 
implementation of  evidence-based treatment policies useful for the population. 
For this to work, it will be essential to engender the confi dence of  prescribers and 
consumers alike in any such programme with a well-thought-out educational 
programme. Subregional or regional programmes may be promoted to ensure the 
availability of  drugs. Partnerships with drug-development fi rms may be estab-
lished, especially in the area of  developing generics to ensure widespread avail-
ability. In the long term, local research capacity should be strengthened to explore 
the rich natural resources available in LMICs. Provision of  adequate and afford-
able treatment will contribute to reductions in the prevalence of  hypertension 
and other NCDs and ultimately in reducing premature mortality from NCDs.

10.2.5 Financing

The projected loss of  income in developing countries over the next two decades is 
US$21.3 trillion, almost the same as the total aggregate income of  US$24.5 tril-
lion of  these same countries in 2013 [43]. This is understandable considering 
that younger persons are more affected in LMICs and may suffer chronic disability 
or die prematurely. The resultant loss of  livelihood, decreased earnings and pre-
mature retirement has been associated with the increased likelihood of  poverty 
[44]. LMICs stand to lose the most economically, yet the loss will be a huge burden 
on all and inimical to the entire global community rather than to LMICs alone.

Prioritization of  IDs in the past has been successful in quantifying the 
 associated fi nancial losses as well as the gains to be made following control. These 
have been determined for various IDs such as malaria [36], HIV/AIDS [45, 46] 
and tuberculosis [47], as well as neglected tropical diseases such as guinea worm 
infection [48]. Such economic evaluation of  IDs has been carried out at various 
levels including community [49, 50], national [51], subregional [52] and even 
global [53] levels.

This is particularly relevant in NCDs to justify the substantial economic 
investments that NCD prevention and control might require and the length of  
time it would take to observe any impact thereof.

Focusing on NCDs as a developmental challenge rather than just a health 
issue makes it possible to use it as a tool for advocacy from the community level, 
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explaining household income loss, up to the national on why to invest the limited 
available resources or convincing more developed countries to support the  budgets 
of  LMICs to tackle NCDs. By limiting the focus to health, NCDs will fail to  garner 
the much-needed attention and resources for effective control.

10.3 Key Elements for NCD Control

In addition to addressing the strengthening of  the above-mentioned elements 
of  health system building blocks, critical consideration needs to be given to over-
arching elements such as research and development, partnerships, advocacy, and 
individual and community empowerment (Fig. 10.1) (see Mendis and Chestnov, 
Chapter 12, this volume). These elements working in synergy with a functioning 
health system will yield the anticipated results for sustainable NCD control.

10.3.1 Partnerships

ID control has enjoyed several partnerships at all levels. These partnerships 
include country donors, research institutions and practitioners, subregional 
 governments and civil society organizations.

The HIV response to a large extent was reliant on partnerships between 
health services and individuals, groups and society. This was exhibited as patient 
support groups and advocates for instance, and was associated with signifi cant 
positive change in the AIDS response [54]. In scaling up HIV treatment, the inputs 
of  international organizations such as the WHO as well as governments, charity 
organizations such as the Global Fund to Fight AIDS, Tuberculosis and Malaria 
and civil society organizations were instrumental in ensuring that this was made 
possible.

Fig.10.1. Key elements for NCD control.
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10.3.2 Research and development

In most LMICs, there is very limited research on NCDs [55], and even when avail-
able, it is mostly epidemiological research. Although epidemiological or descrip-
tive studies give some indication of  the burden of  the problem of  NCDs, the lack of  
biomedical research and operational research on NCDs in LMICs needs to be 
addressed. One of  the reasons underlying the low output of  NCD research in 
LMICs is the lack of  dedicated funding for NCD activity. Research on Malaria, HIV/
AIDS and tuberculosis has been buoyed by the establishment of  the Global Fund 
to Fight AIDS, Tuberculosis and Malaria in 2002. Signifi cant improvements in the 
control of  these diseases have followed increased spending on research and devel-
opment of  novel tools and improved delivery of  known interventions. Besides the 
availability of  global resources, the establishment of  local or regional research 
and development programmes are bound to yield results. One of  the most success-
ful countries in managing vaccine-preventable diseases is Brazil, which has 
achieved more than 80% coverage of  immunization. This success is linked to the 
domestic production of  vaccines; as much as 70% of  the vaccines used in Brazil as 
of  2002 were produced locally. Similarly, despite the rising cost of  antiretroviral 
treatment globally, Brazil has experienced a decrease in this cost because of  its 
ability to produce generic antiretrovirals [56]. In encouraging research practice, 
one of  the skills that needs developing is the analytical skills of  line managers to 
enable them to analyse routine data to inform on programme delivery. This has 
been shown to be inspirational to frontline workers when it has been done prop-
erly [57].

One of  the challenges that primary healthcare encountered when it was 
 initially mooted in 1978 (Alma-Ata Declaration) was that the goals appeared 
unattainable [58]. Proponents of  selective primary healthcare were successful in 
part because of  the evidence generated on the cost-effectiveness of  their options 
[59]. While many interventions are available for controlling NCDs, it will be useful 
to assess the cost-effectiveness of  the proposed interventions and also to identify 
high-impact options in order for them to enjoy much support. In ID control, 
an example of  a high-impact intervention is oral rehydration therapy, and the 
signifi cant reduction in diarrhoea-related deaths in the 1980s has been attributed 
to this intervention [60].

Advocating for the identifi cation and use of  high-impact and cost-effective 
interventions does not mean that other interventions should be ignored. For 
instance, in the above example on diarrhoea, in Brazil, piped drinking water and 
hygienic sewage disposal have remarkably decreased the incidence of  diarrhoea, 
while the decrease in mortality was also made possible because of  the increased 
access to health services. Today, the profi le of  diarrhoea has changed such that 
the leading cause of  diarrhoea is viral, leading to the introduction of  rotavirus 
vaccine in children who are more vulnerable. Finally, even in instances where 
there is active research, there appears to be a divide between science and practice. 
This is to the detriment of  the NCD response.
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10.3.3 Patient and community involvement/empowerment

HIV and NCDs are thought of  as quite different challenges and tend to be addressed 
separately. However, both are linked in terms of  the central role of  individual 
behaviours and lifestyles. Preventative efforts for both HIV and NCDs primarily 
involve behaviour change directed at modifying risky behaviours. In HIV control, 
condom use, abstinence and avoidance of  sharing needles were initiatives that 
were dependent on patient involvement. The need for patient involvement has 
been crucial in care and compliance with antiretrovirals.

By virtue of  the crucial role played by lifestyle-related factors as risk factors for 
NCDs, intervention strategies need to recognize the importance of  involving 
patients in their management and care. It is individuals and patients who will need 
to quit smoking, maintain a healthy diet, reduce salt and alcohol intake, and exer-
cise regularly. Empowerment of  the community is crucial in ensuring the success of  
the NCD response (see also de-Graft Aikins et al., Chapter 9, this volume). Individu-
als need to be aware of  the NCD threat and the options available to them to prevent 
and manage NCDs and their associated complications. What this stands to achieve 
is a core of  NCD advocates at all levels. Individuals and communities are also more 
likely to demand and opt for changes to prevent NCDs. An empowered patient is an 
invaluable partner in care and is more likely to be adherent to treatment and care 
and to minimize their risk of  disability and other negative health outcomes.

10.4 Conclusion

NCDs are already major causes of  morbidity and mortality in LMICs, and the 
 current health and economic costs need to be contained with robust control 
 programmes. The priority areas for action include the establishment of  strong 
surveillance systems to monitor exposure to risks, prevalence of  the common con-
ditions and programme performance. Health information, as well as the imple-
mentation of  cost-effective and high-impact interventions that are sustainable in 
the specifi c conditions, will be important in the fi ght against NCDs. Programmes 
will need to be anchored in well-integrated healthcare systems that place the indi-
vidual at the centre. In the long run, empowered individuals and communities 
that appreciate the risk and dangers imposed by NCDs will be the best agents for 
stemming the tide of  the current NCD epidemic in LMICs.
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11.1 Introduction

Non-communicable diseases (NCDs) are the leading causes of  death worldwide. 
Of  the 57 million total global deaths in 2008, 36 million (63%) deaths were 
attributed to NCDs, primarily cardiovascular diseases (CVDs), diabetes, cancer 
and chronic respiratory diseases [1]. About a quarter of  worldwide NCD-related 
deaths were among people below 60 years of  age, clearly indicating the impor-
tance of  the economic cost associated with NCDs, particularly for low- and 
 middle-income countries (LMICs) [2]. Global estimates indicate that LMICs are 
the most affected, with nearly 80% (29 million) of  all NCD deaths occurring in 
LMICs [1]. NCDs are the most common causes of  death in all world regions, and 
in the World Health Organization (WHO) Africa Region NCD mortality exceeds 
that of  communicable, maternal, perinatal and nutritional conditions combined. 
The WHO forecasts further indicate that NCDs will account for a signifi cant 
increase in the total number of  deaths in the next decade. For example, NCD-
related deaths are expected to increase by 17% globally between 2010 and 2020. 
The highest increases are expected to be in the WHO Africa Region (27%), fol-
lowed by the eastern Mediterranean (25%) and South-east Asia (21%) [1]. The 
three leading causes of  NCD deaths in 2008 were CVDs (17 million), cancer (7.6 
million) and respiratory diseases (4.2 million). Diabetes caused an additional 1.3 
million deaths [1].
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11.2 History of the Epidemiology of Non-communicable 
Diseases in High-income Countries

Industrialization and technological advances in the last two centuries have led to 
improvements in sanitation, housing, nutrition and better treatment in most 
high-income countries. This, in turn, has resulted in a dramatic change in the 
cause of  death from a predominance of  infectious diseases, such as diarrhoea, 
pneumonia and tuberculosis, and malnutrition. At the beginning of  the 20th 
century, NCDs were responsible for less than 10% of  all deaths worldwide com-
pared with 63% in 2008 [1]. This change has been named an epidemiological 
transition [3]. Omran categorized this epidemiological transition into three basic 
stages: pestilence and famine, receding pandemics, and degenerative and man-
made diseases [3]. Olshansky and Ault [4] added delayed degenerative diseases as 
a fourth stage (Fig. 11.1). The fi rst stage (i.e. age of  pestilence and famine) is char-
acterized by the predominance of  malnutrition and infectious disease. At this 
stage, the average life expectancy at birth is mostly below 40 years. During the 
second stage (age of  receding pandemics), the burden of  infectious disease reduces 
and nutrition status improves due to increases in wealth leading to better avail-
ability of  food, improved sanitation, and access to vaccines and antibiotics. These 
changes along with increased life expectancy at birth (30–50 years) eventually 
lead to a greater incidence of  diseases related to hypertension such as haemor-
rhagic stroke and hypertensive heart disease. During the third stage (i.e. age of  
degenerative man-made diseases), life expectancy at birth continues to improve 
gradually until it exceeds 50 years and it is characterized by widespread high-fat 
diets, smoking and physical inactivity. NCDs dominate, with the highest deaths 
caused by atherosclerosis. In the course of  the fourth stage (i.e. age of  delayed 
degenerative diseases), NCD deaths tend to decline because of  common primary 
and secondary prevention efforts. The congestive heart failure rate increases 
because of  the improved survival of  those with ischaemic heart diseases [5].

Comprehensive NCD prevention programmes in high-income countries have 
prevented or postponed NCDs to older ages. The increases in life expectancy at 

Stage Description Life expectancy

Pestilence and
famine

Predominance of malnutrition and infectious diseases 20–40 years

Receding pandemics
Improved nutrition and public health leads to increase 
in chronic diseases and hypertension

30–50 years

Degenerative and 
man-made diseases

Increased fat and caloric intake; widespread tobacco 
use; chronic disease deaths exceed mortality from 
infections and malnutrition

60 years

Delayed degenerative 
diseases

CVD and cancer are leading causes of morbidity and 
mortality; prevention and treatment avoids death and 

delays onset; age-adjusted CVD declines
>70 years

Fig. 11.1. Stages of the epidemiological transition. CVD, cardiovascular disease.
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birth that have occurred during the last few decades have been largely due to 
improvements in medical care [6]. The notion of  NCD preventability comes from 
data and analyses at individual and population levels. During the early stage of  
CVD epidemiology and prevention, the main strategy was geared towards the 
detection of  high-risk individuals in the population and designing effective screen-
ing programmes. The term ‘risk factor’ fi rst appeared in 1961 in a publication 
from the Framingham Study [7]. In the late 1960s, it became apparent that pre-
vention and control programmes could not focus exclusively on the detection and 
protection of  high-risk individuals in the community but must be rooted in the 
whole community. The community-based approach was supported by the fact 
that most of  the NCDs such as CVD events in the population also occur among 
individuals with moderate risk, indicating that focusing on the high-risk strategy 
alone would miss large proportion of  susceptible individuals. Therefore, the entire 
population must embrace preventative measures [8]. This concept was endorsed 
by Rose in his 1981 infl uential paper on the ‘Strategy of  prevention’ [9]. He 
 eloquently defi ned the ‘high-risk strategy’ and the ‘population strategy’ [9]. This 
thesis had an immediate impact and has remained valid ever since.

It worth emphasizing that the fact that high-income countries are at the later 
stage of  the epidemiological transition does not necessary mean that NCDs are 
not a problem in these countries. NCDs are still the leading cause of  death in these 
countries and there are important differences across social and ethnic groups, 
suggesting that the epidemiological transition might also operate through differ-
ent levels both within and across countries [5]. In most high-income countries, 
the epidemiological transitions start in the rich and later move on to the poor – 
what others refer to as the ‘diffusion theory’ of  coronary heart disease. The ‘diffu-
sion theory’ postulates that the rise in coronary heart disease started in the high 
socio-economic groups in high-income countries, because they were the fi rst who 
could afford the behaviours that increase the risk of  coronary heart disease [10]. 
With time, the disease spread to lower socio-economic groups as living standards 
improved. When the coronary heart disease epidemic started to decline, the 
higher socio-economic groups were once again the fi rst groups to reap the benefi t 
as they were the fi rst to adopt the healthy behavioural changes. The diffusion the-
ory clearly holds in high-income countries, with the poor being more affected by 
NCDs than the rich. Important differences are also observed across ethnic groups 
in high-income countries.

11.3 Ethnic Inequalities of NCDs and Risk Factors in High-
income Countries

In high-income countries, particularly in Europe and North America, the pat-
terns of  NCD morbidity and mortality differ substantially among ethnic groups. 
By ethnicity, we mean the group individuals belong to as a result of  their roots, 
which includes language, religion, diet and ancestry  [11]. Because people with 
similar ethnic backgrounds tend to live in diverse world regions and societies, dif-
ferences in disease experience by ethnicity are also intertwined with geographical 
variations [5]. In addition, migration to different geographical locations can lead 
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to different environmental exposures and subsequently may lead to considerable 
differences in lifestyle, even among people with similar ethnic backgrounds [12]. 
Some of  these behaviours can persist for generations and shape their risk profi les 
and subsequently disease outcomes. The ethnic differences in disease outcomes 
may also refl ect the different stages of  the epidemiological transition among 
 ethnic minority groups living in high-income countries. Indeed, ethnic minority 
populations (predominantly from LMIC origins) in high-income countries have 
different NCD outcomes from the local-born European populations [13–15]. For 
some NCDs such as CVD and diabetes, they generally have worse outcomes, 
whereas for other conditions such as cancer, their outcomes are better than the 
local-born populations [14, 15]. The relative differences in NCDs between the eth-
nic minority and locally born European populations are largely dependent on eth-
nic background, the type of  NCD and risk factors, the country of  residence and 
the length of  stay in the host country. South-Asian born (India, Pakistani, Bang-
ladeshi and Sri Lanka) people who have migrated to England and Wales, for exam-
ple, have higher mortality from both stroke and ischaemic heart disease than the 
England and Wales national average [13]. People born in the West Indies/Carib-
bean or West Africa but residing in England and Wales have lower mortality from 
ischaemic heart disease but higher mortality from stroke than the England and 
Wales national average. Similar consistent fi ndings have also been reported 
among South-Asian and African origin populations living in other European 
countries [16, 17]. In addition, Turkish-born and Polish-born populations have a 
higher risk of  death from circulatory diseases than the local-born populations 
[18]. By contrast, low CVD mortality rates have been reported in some migrant 
populations such as Moroccans [16, 19, 20].

The prevalence of  type 2 diabetes, for example, is about three to fi ve times 
greater in some groups compared with the host European populations [21, 22]. 
They also develop type 2 diabetes at a younger age, and have higher morbidity and 
mortality from type 2 diabetes and related complications than European host pop-
ulations. A recent report by Ujcic-Voortman et al. [22] showed that the typical age 
of  onset of  type 2 diabetes in Turkish and Moroccan ethnic groups was one and 
two decades younger than in European–Dutch populations, respectively. These 
differences correlate with the higher type 2 diabetes mortality among ethnic 
minority groups relative to the European local-born populations [23, 24]. By con-
trast, studies in many European countries have revealed a lower incidence and 
mortality rates of  major cancer types including cancers of  the lung, breast, ovary, 
prostate, colon, kidney and bladder among ethnic minority and migrant groups 
compared with host European populations. In most studies, ethnic minority 
groups have 20–50% lower incidence and mortality rates than the European host 
populations [25–29]. Although the risks of  major cancer types are low in most 
ethnic minority and migrant groups, the magnitude of  the differences varies sub-
stantially among groups. For example, compared with the local-born Dutch popu-
lation, breast cancer mortality was 53% lower among Moroccan-born compared 
with 17% lower among Surinamese-born migrants living in the Netherlands 
[25]. These differences might refl ect differences in the degree of  exposure to spe-
cifi c risk factors [14]. Furthermore, cancers caused by communicable diseases, 
such as stomach cancer, nasopharyngeal cancer, hepatic cancer, Kaposi’s 
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 sarcoma, cervical  cancer and some lymphomas, are generally more common 
among ethnic minority and migrants groups than among local-born European 
populations [30]. A general explanation is that ethnic minority and migrant 
groups from LMICs had a high risk of  exposure to these infections, such as Helico-
bacter pylori bacterium, an important risk factor for developing stomach cancer, in 
their homelands before migration [31].

Recent evidence seems to suggest that the diffusion theory of  CVD is emerg-
ing in migrant populations in high-income countries in line with the general pop-
ulations. In a recent study in the Netherlands, socio-economic inequalities in the 
incidence of  stroke and acute myocardial infarction were found in both European– 
Dutch and all migrant groups [20, 32]. These fi ndings contrast with the earlier 
studies where no relationships were observed between socio-economic status and 
CVDs in migrant groups [16, 33].

11.4 The Burden of NCDs in LMICs

NCDs are increasingly becoming a looming threat that is creating a double bur-
den in LMICs [1, 34]. The high-level meeting on NCDs at the General Assembly of  
the United Nations in 2011 clearly underscored how NCDs now dominate health 
worldwide [35] (see Mendis and Chestnov, Chapter 12, this volume). This is rightly 
so because more than 60% of  preventable deaths worldwide are now attributable 
to NCDs. In LMICs, 48% of  such deaths occur in persons <70 years of  age, com-
pared with 26% in high-income countries [1, 36, 37]. In sub-Saharan Africa 
where infectious diseases are still the overall leading cause of  death, the incidence 
of  NCDs is increasing rapidly, a region in which urbanization and population 
growth are most extreme. In fact, in 2008, the age-standardized NCD mortality 
rates for all ages were highest in the WHO African Region compared with the 
overall NCD age-standardized death rates in LMICs [1]. CVD is the second leading 
killer overall and the leading cause of  death among adults aged 30 years and 
older, who are in their most productive years of  life in sub-Saharan Africa [37]. 
Over the next few years, sub-Saharan Africa is projected to experience one of  the 
largest increases in death rates from NCDs [38]. NCDs are therefore no longer syn-
dromes of  wealthy societies; they are becoming just as dominant in LMICs [34].

The main drivers of  the rising NCDs in LMICs are associated with urbaniza-
tion and lifestyle changes, especially physical inactivity, unhealthy diet, smoking, 
excessive alcohol consumption and air pollution. Hypertension, type 2 diabetes, 
obesity and dyslipidaemia are important measurable indicators that predict 
adverse outcomes. The prevalence rates of  type 2 diabetes and hypertension in 
many LMICs far exceed those reported in high-income countries [39–41]. The 
global estimates also indicate that the increases in the prevalence of  hypertension 
and type 2 diabetes will be higher in LMICs than in high-income countries [39–
41]. For instance, the estimates of  Shaw et al. [41] indicate that, for LMICs, adult 
diabetes numbers are likely to increase by 69% from 2010 to 2030, compared 
with 20% for high-income countries. The estimates of  Kearney et al. [39] also 
showed that the number of  people with hypertension in LMICs will have increased 
by 80% in 2025, compared with 24% in high-income countries. Similarly, LMICs 
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are projected to have a much larger proportional increase in the number of  over-
weight and obese individuals than high-income countries between 2005 and 
2030 [42]. Time trend analyses, for example, show that the prevalence of  obesity 
in urban West Africa has more than doubled over the last 15 years [43]. More 
worryingly, large proportions of  people with type 2 diabetes and hypertension are 
undiagnosed [39, 40]. This means that a large number of  people with diabetes 
and hypertension are unaware that they are progressing towards complications.

The rising levels of  CVDs in LMICs clearly refl ects the changing lifestyles such 
as consumption of  energy-dense foods and refi ned sugars complemented by less 
energy-demanding jobs particularly in urban centres, which are linked to struc-
tural factors such as urbanization and increasing globalization of  the food market 
[44]. The burden is further compounded by weak health systems that are unable 
to cope with the double burden of  CVD and infectious diseases [45]. The increas-
ing burden of  NCDs might exacerbate some of  the progress made in combating 
communicable diseases due to interactions between some NCDs and communic-
able diseases. There is growing evidence, for example, that type 2 diabetes is an 
important risk factor for tuberculosis and might affect disease presentation and 
the response to treatment [46]. Additionally, tuberculosis might induce glucose 
intolerance and worsen glycaemic control in people with type 2 diabetes. With 
increasing rates of  type 2 diabetes in LMICs, we can expect that the number of  
people who have both tuberculosis and type 2 diabetes will increase markedly in 
the coming years (see Oni and Unwin, Chapter 3, this volume).

11.5 Policy Initiatives for NCDs in High-income Countries

Declines in NCDs, particularly CVD mortality rates, occurred in most Western 
countries during the latter part of  the 20th century. The decline has been attrib-
uted to population-wide primary prevention and treatment interventions [8]. 
Effective methods for NCD prevention comprise comprehensive tobacco and alco-
hol control through taxes and regulation of  sales and advertising; reducing die-
tary salt, unhealthy fats and sugars through regulation and well-designed public 
education; increasing the consumption of  fruit and vegetables, healthy fats and 
whole grains by lowering prices and improving availability; and the implementa-
tion of  universal, effective and equitable primary care health systems that target 
NCD risk factors through clinical interventions [6]. Both prevention and treat-
ment have contributed immensely to the decline in NCD mortality. In New Zea-
land, for example, a trends review of  major risk factors and medical treatment 
found that primary prevention played a considerable role in the decline of  coro-
nary heart disease mortality from 1968 to 1978 [47]. It was estimated that med-
ical treatment accounted for about 40% of  the decline in coronary heart disease 
mortality from 1974 to 1981 in Auckland, New Zealand; and changes in lifestyle, 
particularly diet and smoking, accounted for 38–51% of  the decline in coronary 
heart disease mortality in men aged 35–64 years from 1968 to 1980 [48]. In 
Australia, a reduction in the major risk factors, namely smoking, total cholesterol 
and blood pressure levels, explained much of  the decline in major coronary events 
from 1985 to 1993 [49].
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Several studies in Europe also indicate that much of  the decline in CVD deaths 
was due to changes in major risk factors for CVDs [50–53]. In England and Wales, 
the coronary heart disease mortality rate in men peaked in the early 1970s, 
whereas in women the rate declined fairly steadily from the 1950s until the early 
1970s and subsequently levelled off  during much of  the 1970s and part of  the 
1980s [54].

The decline of  NCDs, especially CVDs, in high-income countries clearly sug-
gests that it is feasible to prevent and reverse the rising prevalence of  NCDs in 
LMICs through effective population-based prevention programmes. The success-
ful population-based intervention programme in North Karelia, Finland, is a very 
good example [55]. In the 1960s, the coronary heart disease mortality rate in 
Finland was one of  the highest in the world [56]. Given the high rate of  coronary 
heart disease mortality in Finland, in 1972, the North Karelia Project was set up 
to lower these rates by improving the three fundamental risk factors for coronary 
heart disease, specifi cally smoking, total cholesterol and blood pressure [57]. Five 
key models – the behavioural change model, communication–behavioural change 
model, innovative-diffusion model, community organization model and unifi ed 
model – were used for this study. Changes targeted both community and national 
levels. At the community level, stakeholders including health and other services, 
voluntary organizations, local media and businesses were engaged, and public 
policy was developed. At the national level, changes in public policy were put in 
place, industry’s cooperation was increasingly sought and expert guidelines were 
established. These measures resulted in a huge decline in CVD risk factors and 
subsequent coronary heart disease incidence in Finland. The net reduction for 
smoking in North Karelia for the full 10-year period (1972–1982) was 27% for 
men and 14% for women; total cholesterol and systolic blood pressure was 
reduced by 3% each in men, and by 1 and 5%, respectively, in women [58]. The 
reduction in risk factors had a huge effect on coronary heart disease mortality 
rate in North Karelia with a reduction of  2.9% per year between 1969 and 1978 
in men aged 35–64 years, compared with the national coronary heart disease 
mortality rate of  1.0% per year [55]. These fi ndings encouraged more population-
based efforts and resulted in further reductions in coronary heart disease mortal-
ity by 8.0% per year in North Karelia and by 6.5% per year at the national level in 
Finland from 1986 to 1995. A similar study in Stanford, USA, resulted in reduc-
tions in risk factors such as cholesterol (2%), blood pressure (4%) and smoking 
(13%) when compared with sites without the intervention, but there was no effect 
on disease endpoints [59, 60].

11.6 Policy Initiatives in LMICs

In 2008, the World Health Assembly endorsed an action plan for the implementa-
tion of  a global NCD strategy [61]. One of  the objectives of  this action plan was to 
establish and strengthen national policies and strategies for the prevention and 
control of  NCDs. Following the endorsement of  the action plan, several LMICs 
have expanded their capacities to respond to the epidemic of  NCDs. According to 
the WHO, about 92% of  countries globally have developed at least one policy, plan 
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or strategy to address NCDs and/or their risk factors [38]. Tobacco control policies 
and plans are available in more than 80% of  countries, and policies and plans for 
addressing diet and physical inactivity are available in about 75% of  countries. 
However, only a few countries have developed plans for tackling harmful alcohol 
consumption. Furthermore, a recent analysis by Rani et al. [62] showed that the 
priorities for establishing policies and plans are not always based on the disease 
burden and prevalence of  the risk factor, as well as the availability of  cost-effective 
interventions. Thus, the widespread presence of  NCD policies or plans does not 
necessarily indicate that they are implemented or funded (see also Mendis and 
Chestnov, Chapter 12, this volume). The 2012 study of  Rani et al. [62] also identi-
fi ed several areas of  concern of  governance response to NCDs in the western Pacifi c 
region. For instance, local evidence, even when acknowledged in situation analy-
sis, was often ignored in favour of  global priorities and goals. Furthermore, NCD-
specifi c plans often have no information on fi nancial and implementation feasibility 
and realistic quantifi able targets. Moreover, while the need for  multi-sectorial 
co ordination is acknowledged by most LMICs, the resources needed to organize 
and manage such coordination mechanisms were found to be inadequate.

Some LMICs such as Brazil have had some success in tackling NCDs [63]. 
 Brazil, for example, has implemented major policies for the prevention of  NCDs, 
and its NCD mortality is falling by 1.8% per year. The main policy comprises a 
series of  actions in inter-sectorial articulation and policy development, health 
education, disease and risk factor monitoring, and healthcare provision centred 
on healthy diets, physical activity, smoking reduction and the reduction of  harm-
ful use of  alcohol. The control of  smoking has been the prominent success despite 
the fact that Brazil is the world’s largest tobacco exporter and the second-largest 
tobacco producer, and has been suggested to be responsible for much of  the 
decline in NCDs in Brazil. Smoking control is strongly supported by the govern-
ment through legislations and ratifi cation of  the WHO Framework Convention on 
Tobacco Control [64]. However, the continued rapid increases in the prevalence 
and incidence of  obesity, hypertension and diabetes seem to suggest the inade-
quacy of  present strategies, and raise the challenge of  implementing additional 
steps as recommended by the WHO’s Global Strategy [65].

Several community intervention programmes have also proved to be success-
ful in some LMICs such as the Mauritius project [66], the Tianjin project in China 
[67] and the Coronary Risk Factor Study in South Africa [68].

The Mauritius project was a government-led programme that changed the 
main cooking oil from a mostly saturated-fat palm oil to soybean oil high in 
unsaturated fatty acids. Overall, total cholesterol concentrations decreased by 
14% during the 5-year study period from 1987 to 1992. These observations sug-
gest that LMIC governments have an important role to play in tackling the burden 
of  NCDs.

11.7 Lessons from High-income Countries

The reduction in NCD and particularly coronary heart disease mortality rates 
in high-income countries has been hailed as one of  the greatest achievements in 
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public health during the 20th century [69]. Improvements in risk factors, mainly 
smoking, total cholesterol and blood pressure, were the key milestones in the 
decline. Evidence from policy modelling efforts consistently indicates that further 
reductions in NCD mortality can be achieved if  more aggressive targets for improv-
ing the distribution of  risk factors in the population can be met and if  compliance 
with evidence-based treatments can be improved [70, 71]. More importantly, 
most of  these interventions have been shown to be cost-effective for wide applica-
tion across the different levels of  health systems in developed countries [72–74]. 
Furthermore, the four major NCDs – CVDs, cancer, diabetes and chronic respira-
tory disease – share common behavioural risk factors, including tobacco use, 
unhealthy diets and physical inactivity. Therefore, any effort to address these 
 common risk factors would have a major impact in reducing NCDs in LMICs.

The key question is how NCD-related lifestyles and risk factors can be perma-
nently achieved and maintained in the entire population in a cost-effective way, 
particularly in LMICs. The answer from the North Karelia Project in Finland, sup-
ported by the results from the Stanford Study in the USA, calls for a broad-ranging 
and determined intervention in the whole community. Practical activities inte-
grated with the existing community organizations should be based on sound 
 theoretical principles. This is particularly important in LMICs where the options 
are more limited owing to constraints in resources and weak health systems. 
Competing health priorities additionally complicate the prioritization of  health 
interventions in LMIC contexts. Given these constraints, and the urgent need to 
address the rising epidemic of  NCDs, LMICs need to prioritize investment of  avail-
able resources in interventions that will provide a good return – cost-effective 
interventions that are feasible for implementation on a wide scale with a high 
impact [65]. Gazanio et al. [37] proposed four key factors that need to be taken 
into account: (i) the intervention must target behaviours or risk factors that have 
been causally associated with NCDs; (ii) there should be some knowledge that the 
intervention will probably lead to favourable changes in behaviours or risk fac-
tors, which should subsequently lead to reductions in NCD morbid or fatal events; 
(iii) evidence should show that the intervention is cost-effective in the settings in 
which it is implemented; and (iv) there should be evidence that the scaling up of  
the intervention is fi nancially feasible in resource-constrained countries. Taking 
these factors into account, Gaziano et al. [37] reviewed data from LMICs, which 
suggested that tobacco control, salt reduction and a multi-drug strategy to treat 
individuals with high-risk NCDs are three interventions that have strong cost-
effectiveness data for scaling up in LMICs.

There are, however, limited data for structural interventions directed at the 
social determinants of  NCDs, including health systems in LMICs. This suggests 
that a detailed knowledge of  the social determinants of  NCDs is urgently needed 
in LMICs. Much of  the work concerning prevention of  NCDs has concentrated on 
the link between the agents (i.e. risk factors) and the host (i.e. people) [55]. To 
make a signifi cant impact, we need to take account of  the deep-rooted wisdom of  
public health by considering the totality of  host, agent and environment. Most of  
the great achievements in public health have involved major emphasis on the 
environment. This link to the environment also applies to the control of  NCDs and 
is a major rationale behind the community-based approach. The behaviours or 
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risk factors for NCDs are largely determined by social forces and other environ-
mental factors [75, 76]. Any major progress in infl uencing the NCD rates there-
fore has to deal with these environmental forces and structures.
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12.1 Key Milestones in the Global Response for Prevention and 
Control of Non-communicable Diseases

Non-communicable diseases (NCDs) currently cause more deaths than all other 
causes combined. The human, social and economic consequences of  NCDs are felt 
by all countries. As the leading cause of  death globally, NCDs were responsible for 
38 million (68%) of  the world’s 56 million deaths in 2012 [1]. Four major NCDs 
(cardiovascular disease, cancer, chronic respiratory disease and diabetes) were 
responsible for 82% of  these NCD deaths. These four NCDs can largely be pre-
vented or controlled by means of  effective policies that address shared risk factors, 
namely tobacco use, an unhealthy diet, physical inactivity and harmful use of  
alcohol, and by cost-effective early detection and treatment interventions [2].

More than 40% of  all NCD deaths globally in 2012 occurred before the age of  
70 years [1]. This represented about 16 million deaths – an increase from 2000 
when there were 14.6 million NCD deaths before the age of  70 years. In 2012, the 
majority of  these premature deaths (82%) were in low- and middle-income coun-
tries (LMICs) [1]. Reducing the NCD burden is an overriding development priority 
for all countries and is particularly critical for LMICs.

A sustainable public health model for addressing the NCD burden needs to 
underpin surveillance, population-wide prevention and cost-effective healthcare 
delivery within a multi-sectoral national policy framework (see Coast et al., Chap-
ter 6, and Kengne et al., Chapter 7, this volume). These are the pillars of  the global 
strategy for the prevention and control of  NCDs and were endorsed by the World 
Health Assembly in 2000 (resolution WHA53.17) [3]. Since then, several Health 
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Assembly resolutions have been adopted or endorsed in support of  NCD preven-
tion and control including:

 ● the World Health Organization (WHO) Framework Convention on Tobacco 
Control (resolution WHA56.1) [4];

 ● the Global Strategy on Diet, Physical Activity and Health (resolution 
WHA57.17) [5];

 ● a global strategy to reduce harmful use of  alcohol (resolution WHA63.13) 
[6]; and

 ● sustainable health fi nancing structures and universal coverage (resolution 
WHA64.9) [7].

In 2008, the Health Assembly endorsed the action plan for the global strat-
egy for the prevention and control of  NCDs, covering the period 2008–2013 [2]. 
Despite these developments, the NCD epidemic has grown steadily and is spread-
ing worldwide. Under a ‘business as usual’ scenario, for the period 2011–2025, 
cumulative economic losses due to NCDs in LMICs alone have been estimated at 
US$7 trillion [8].

On 19 September 2011, the Heads of  State and Government adopted the 
Political Declaration of  the High-level Meeting of  the United Nations General 
Assembly on the Prevention and Control of  NCDs [9]. For the fi rst time, all Mem-
ber States of  the United Nations agreed that NCDs constitute a major challenge to 
socio-economic development, environmental sustainability and poverty allevia-
tion. This recognition helped to galvanize the global struggle against NCDs and 
move it forward.

The UN Political Declaration on NCDs makes a clear call for including NCDs 
in health planning processes and the development agenda of  each Member State. 
It committed governments to a series of  multi-sectoral actions and to exploring 
the provision of  predictable and sustained resources through domestic, bilateral 
and multilateral channels. Among the many commitments for prevention and 
control of  NCDs, a time-bound commitment was made to establish and strengthen, 
by 2013, multi-sectoral national policies and plans for the prevention and control 
of  NCDs.

In addition, a number of  global assignments were given to the WHO to opera-
tionalize the vision of  the 2011 Political Declaration to support Member States in 
their national efforts. These global assignments have now been completed and 
include the following:

 ● The comprehensive global monitoring framework, including the set of  nine 
voluntary global targets for achievement by 2025 and a set of  25 indicators 
in order to monitor trends in NCDs and NCD risk factors [2].

 ● The Global Action Plan for the Prevention and Control of  NCDs 2013–2020 
underpinned by the global monitoring framework [2].

 ● The establishment of  the United Nations Inter-Agency Task Force on the Pre-
vention and Control of  NCDs and the endorsement of  its terms of  reference by 
the Economic and Social Council on 13 June 2014 [10].

 ● The terms of  reference for the comprehensive global coordination mecha-
nism for the prevention and control of  NCDs [11].
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The Inter-Agency Task Force has been established to facilitate the response of  
the United Nations system to country demand for technical assistance. It will be 
convened by the WHO and will report to the Economic and Social Council through 
the Secretary-General [10].The purpose of  the global coordination mechanism is 
to facilitate and enhance coordination of  activities, multi-stakeholder engage-
ment and action across sectors at global, regional and national levels. The aim 
will be to contribute to the implementation of  the Global NCD Action Plan while 
avoiding duplication of  efforts and using resources effi ciently [11].

The impact of  the Political Declaration includes an increase in the number of  
countries that have an operational national NCD policy with a budget for imple-
mentation, from 32% of  countries in 2010 to 50% of  countries in 2013. How-
ever, progress in implementing the commitments of  the Political Declaration has 
been insuffi cient and highly uneven. In 2013, for example, only 69 countries had 
an operational policy to reduce the burden of  tobacco use in line with the WHO 
Framework Convention on Tobacco Control. An operational policy to reduce 
harmful use of  alcohol within the national context was in place in only 52 coun-
tries. Only 56 and 60 countries, respectively, had operational policies to reduce 
physical inactivity and an unhealthy diet. Evidence-based national guidelines for 
the management of  major NCDs through a primary care approach were being 
implemented only in 64 countries [1].

12.2 Challenges in Implementing a Comprehensive Public Health 
Response to Address NCDs

NCDs and their risk factors adversely affect the quality of  life of  people. Long-term 
treatment, care costs and loss of  productivity threaten household income and 
lead to productivity losses for individuals and their families and for the econo-
mies of  Member States. In countries with weak health systems, NCDs and poverty 
work in tandem to contribute to a vicious cycle that often entrenches people in 
poverty.

There are many challenges that need to be overcome for NCD prevention and 
control. First, the effects of  globalization of  marketing and trade, rapid urbaniza-
tion and population ageing are powerful forces that drive the burden of  NCDs. 
Secondly, the prevalence of  behavioural risk factors is increasing due to industry 
infl uence and a lack of  physical and policy environments that facilitate healthy 
behaviours. Thirdly, only a comprehensive policy response can address the NCD 
epidemic in a sustainable manner. The policy response needs to address health 
inequities that arise from the societal conditions in which people live, work and 
age. These social determinants of  health include early years’ experiences, educa-
tion, economic status, employment, housing and environment, and effective sys-
tems of  preventing and treating ill health. Fourthly, prevention of  NCDs require 
diffi cult work across different sectors and levels of  government that infl uence pub-
lic policies in sectors such as agriculture, communication, education, employ-
ment, energy, environment, fi nance, industry, labour, sports, trade, transport, 
urban planning, and social and economic development.
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As outlined in the UN Political Declaration, a comprehensive policy response 
to address the NCD epidemic needs to operationalize [9]:

 ● a whole-of-government and a whole-of-society effort;
 ● action to reduce risk factors and create health-promoting environments;
 ● action to strengthen national multi-sectoral policies and health systems;
 ● research and development; and
 ● monitoring and evaluation.

12.3 The Global NCD Action Plan 2013–2020

The Global NCD Action Plan 2013–2020 provides a roadmap to operationalize 
the commitments of  the Political Declaration [2]. The plan is organized around six 
objectives (Box 12.1). The overall aim of  the action plan is to provide direction and 
support for the implementation of  national policies, strategies and action plans.

It comprises a set of  actions that, when performed collectively by Member 
States and other stakeholders, would tackle the growing public health burden 
imposed by NCDs. The set of  actions focus on strengthening international coop-
eration, advocacy and national capacity, reducing exposure to NCD risk factors 
and their determinants, driving health systems towards universal health cover-
age, operational research, and monitoring progress in prevention and control of  
NCDs.

The plan recognizes that a life course approach is key to the prevention and 
control of  NCDs. Such an approach starts with maternal health and nutrition, 
and continues through proper infant feeding practices, including the promotion 
of  breastfeeding and health promotion for children, adolescents and youths, fol-
lowed by the promotion of  a healthy working life, healthy ageing and care for 
people with NCDs in later life.

Box 12.1. Objectives Global NCD Action Plan 2013–2020.

Objective 1: To strengthen international cooperation and advocacy to raise the 
priority accorded to prevention and control of NCDs in the development agenda and in 
internationally agreed development goals.

Objective 2: To strengthen national capacity, leadership, governance, multi-sectoral action 
and partnerships to accelerate the country response for prevention and control of NCDs.

Objective 3: To reduce exposure to modifi able risk factors for NCDs through the creation 
of health-promoting environments.

Objective 4: To strengthen and reorient health systems to address the prevention 
and control of NCDs through people-centred primary healthcare and universal health 
coverage.

Objective 5: To promote and support national capacity for high-quality research and 
development for prevention and control of NCDs.

Objective 6: To monitor the trends and determinants of NCDs and evaluate progress in 
their prevention and control.
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There has been remarkable progress in implementing the fi rst objective of  the 
plan. International cooperation and advocacy have raised the priority accorded to 
prevention and control of  NCDs. Addressing NCDs is now recognized as a priority 
not only for health but also for sustainable development [1]. An NCD target has 
been incorporated in the sustainable development goals and NCDs are poised to be 
an integral component of  the post-2015 development agenda [10]. Progress in 
the implementation of  the other objectives of  the Global NCD Action Plan and 
attainment of  the global targets are largely determined by target-oriented action, 
capacity and resources at country level [1, 2].

Objective 3 of  the global action plan lists a range of  policy measures to reduce 
exposure to risk factors [2]. For tobacco, they include raising taxes and infl ation-
adjusted prices on all tobacco products, legislation for tobacco smoke-free 
 environments, warning people about the dangers of  tobacco, implementing com-
prehensive bans on tobacco advertising, promotion and sponsorship, and offering 
help to people who want to stop using tobacco.

National policies to reduce harmful use of  alcohol are directed to target 
 drink-driving policies and countermeasures, pricing policies to reduce availabil-
ity of  alcohol, marketing of  alcoholic beverages, policies to reduce the negative 
consequences of  drinking and alcohol intoxication, and the public health 
impact of  illicit alcohol and informally produced alcohol and the health systems 
response.

To address unhealthy diet and physical inactivity, countries are advised to 
implement national policies and action plans to advance the global strategy on 
diet, physical activity and health, the global strategy for infant and young child 
feeding, and a comprehensive implementation plan on maternal, infant and 
young child nutrition, and implementation of  the WHO’s set of  recommendations 
on the marketing of  foods and non-alcoholic beverages to children [2].

Objective 4 of  the action plan highlights the importance of  governments 
exercising responsibility and accountability for ensuring the availability of  NCD 
services within the context of  overall health system strengthening. Appropriate 
policies are required to orient health systems towards addressing social determi-
nants of  health and universal health coverage. All countries can make gradual 
progress towards universal health coverage through a combination of  domestic 
revenues, innovative fi nancing and external fi nancial assistance, giving priority 
to fi nancing a combination of  cost-effective preventative and curative interven-
tions at different levels of  healthcare covering major NCDs and co-morbidities [1, 
2]. Policy measures to ensure suffi cient and competent human resources, particu-
larly at the primary care level, and equitable access to essential medicines and 
basic technologies need to be accorded high priority.

12.4 Global NCD Targets and Monitoring Framework

The nine global voluntary targets of  the Global NCD Action Plan give a clear indi-
cation of  where we want to be globally by 2025 (Box 12. 2). At the country level, 
national targets need to be set, consistent with global targets and based on what is 
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feasible in the national context. Policies and interventions to attain the nine 
 targets need to be given high priority and budgeted in national multi-sectoral NCD 
action plans [1].

12.4.1 Global target 1: A 25% relative reduction in overall mortality from 
cardio vascular diseases, cancer, diabetes or chronic respiratory diseases 
by 2025

Progress in attaining all other targets contributes to the attainment of  this over-
arching target on premature mortality. The ability of  countries to meet this target 
will vary greatly across the world. Comprehensive, multi-sectoral policy actions 
and interventions and country capacity including civil/vital registration and sur-
veillance systems are essential to attain this target. The shortage of  resources in 
many countries means that, to attain this target, implementation of  a set of  very 
cost-effective policy options and interventions (‘best buys’) would have to be 
accorded the highest priority. The Global Status Report 2014 provides further 
guidance on how this could be accomplished [1].

12.4.2 Global target 2: At least a 10% reduction in the harmful use of alcohol 
by 2025

In 2012, an estimated 5.9% (3.3 million) of  all deaths worldwide, and 5.1 of  dis-
ability-adjusted life years (DALYs) were attributable to alcohol consumption [1]. 
More than half  of  these deaths resulted from NCDs.

Box 12.2. Voluntary global targets for prevention and control of NCDs to be attained by 
2025.

1. A 25% relative reduction in overall mortality from cardiovascular diseases, cancer, 
diabetes or chronic respiratory diseases.
2. At least a 10% relative reduction in the harmful use of alcohol, as appropriate, within 
the national context.
3. A 10% relative reduction in prevalence of insuffi cient physical activity.
4. A 30% relative reduction in the mean population intake of salt/sodium.
5. A 30% relative reduction in the prevalence of current tobacco use in persons aged 15 
years and over.
6. A 25% relative reduction in the prevalence of raised blood pressure or containing the 
prevalence of raised blood pressure, according to national circumstances.
7. Halt the rise in diabetes and obesity.
8. At least 50% of eligible people to receive drug therapy and counselling (including 
glycaemic control) to prevent heart attacks and strokes.
9. An 80% availability of the affordable basic technologies and essential medicines, 
including generics, required to treat major NCDs in both public and private facilities.
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The level of  alcohol consumption worldwide in 2010 was estimated at 6.2 l 
of  pure alcohol per person aged 15 years and over (equivalent to 13.5 g of  pure 
alcohol per day). As alluded to above, there are cost-effective policy options 
that need to be implemented to attain this target on reducing harmful use of  
 alcohol.

12.4.3 Global target 3: A 10% reduction in prevalence of insuffi cient physical 
activity by 2025

Insuffi cient physical activity contributes to 69.3 million DALYs (2.8% of  the total) 
and 3.2 million deaths each year [1]. Adults who are insuffi ciently physically 
active have a higher risk of  all-cause mortality compared with those who do at 
least 150 min of  moderate-intensity physical activity per week, or equivalent, as 
recommended by the WHO. In 2010, 23% of  adults aged 18 years and over were 
insuffi ciently physically active. Globally, 81% of  adolescents aged 11–17 years 
were insuffi ciently physically active in 2010.

Several developed countries have reported increased physical activity over the 
last decade as a result of  the implementation of  national policies and programmes 
to improve physical activity. In recent years, more LMICs also have set up initia-
tives to address physical inactivity. Reaching the physical activity target requires 
collaboration between the Ministries of  Health, Transport, Urban Planning, 
Sports and Education to create conducive and safe environments for physical 
activity for all age groups.

12.4.4 Global target 4: A 30% relative reduction in the mean population intake 
of salt by 2025

Excess consumption of  dietary sodium is associated with increased risk of  hyper-
tension and cardiovascular disease. Globally, 1.7 million annual deaths from car-
diovascular causes have been attributed to excess sodium intake [1]. Current 
estimates suggest that the global mean intake of  salt is around 10 g of  salt daily 
(4 g per day of  sodium). The WHO recommends a reduction in salt intake to less 
than 5 g per day (sodium 2 g per day) to reduce blood pressure and the risk of  
coronary heart disease and stroke.

The main source of  salt in many countries is processed foods and ready-made 
meals, while salt added during the preparation of  food at home and at the table is 
signifi cant in others. With the greater availability of  processed foods in LMICs, 
sources of  sodium are shifting rapidly towards these foods.

All Ministries of  Health need to lead the development and implementation of  
policies aimed at reducing population-wide salt consumption. Food labelling, leg-
islation, product reformulation and fi scal incentives that encourage the produc-
tion and consumption of  foods with reduced sodium content as well as consumer 
education are some of  the measures that have been effective in reducing salt con-
sumption in different settings [1].
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12.4.5 Global target 5: A 30% relative reduction in prevalence of current 
tobacco use in persons aged 15 years and over by 2025

Approximately 6 million people are currently estimated to die from tobacco use 
per year [1]. Tobacco use accounts for 7% of  all female and 12% of  all male deaths 
globally.

As described above, there is a range of  cost-effective policy measures that can 
be implemented to make progress on this target. Considerable progress has been 
made in global tobacco control in recent years in both the number of  countries 
protecting their people and the number of  people worldwide protected by effective 
tobacco control measures. However, more work is needed in many countries to 
pass and enforce effective tobacco-control measures.

12.4.6 Global target 6: A 25% relative reduction in the prevalence of raised 
blood pressure, or containing the prevalence of raised blood pressure, 
according to national circumstances by 2025

Raised blood pressure is estimated to have caused 9.4 million deaths and 7% of  
disease burden – as measured in DALYs – in 2010 [1]. If  left uncontrolled, hyper-
tension causes stroke, myocardial infarction, cardiac failure, dementia, renal fail-
ure and blindness. There is strong scientifi c evidence of  the health benefi ts of  
lowering blood pressure through population-wide and individual (behavioural 
and pharmacological) interventions. The global prevalence of  raised blood pres-
sure (defi ned as systolic and/or diastolic blood pressure equal to or above 140/90 
mmHg) in adults aged 18 years and over was around 22% in 2014.

Many modifi able factors contribute to the high prevalence rates of  hyperten-
sion. They include eating food containing too much salt and fat, inadequate intake 
of  fruits and vegetables, overweight and obesity, harmful use of  alcohol, physical 
inactivity, psychological stress, socio-economic determinants and inadequate 
access to healthcare. In order to achieve this target, a comprehensive set of  popu-
lation-wide and individual interventions and policies are required to address these 
modifi able risk factors. In addition, integrated programmes need to be established 
at the primary care level to improve the effi ciency and effectiveness of  detection 
and management of  hypertension and other cardiovascular risk factors through 
a total risk approach, as recommended by the WHO [11].

12.4.7 Global target 7: Halt the rise in diabetes and obesity by 2025

Obesity increases the likelihood of  diabetes, hypertension, coronary heart disease, 
stroke and certain types of  cancer. Worldwide, obesity has nearly doubled since 
1980. In 2014, 11% men and 15% women aged 18 years and over were obese [1]. 
More than 42 million children under the age of  5 years were overweight in 2013. 
Obesity can be prevented through multi-sectoral population-based interventions 
throughout the life course [1].
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The global prevalence of  diabetes in 2014 was estimated to be 9%. Weight 
loss and physical activity reduce the risk of  diabetes. Diabetes risk can be reduced 
by moderate weight loss and moderate daily physical activity in persons at high 
risk [1].

12.4.8 Global target 8: At least 50% of eligible people receive drug therapy 
and counselling (including glycaemic control) to prevent heart attacks and 
strokes by 2025

Cardiovascular disease was the leading cause of  NCD deaths in 2012 and was 
responsible for 17.5 million deaths, or 46% of  NCD deaths [1]. Of  these deaths, an 
estimated 7.4 million were due to heart attacks (ischaemic heart disease) and 6.7 
million were due to strokes.

This target to reduce heart attacks and strokes is aimed at improving the 
coverage of  drug treatment and counselling to prevent heart attacks and 
strokes in people with raised cardiovascular risk and established disease. It is 
an affordable intervention that can be delivered through a primary healthcare 
approach, even in resource-constrained settings [12, 13]. This intervention to 
prevent heart attacks and strokes needs to be part of  the basic benefits pack-
age for moving towards universal health coverage. In addition, context- 
specific strategies will be required to address multiple gaps in health systems 
related to access to basic technologies and medicines, the health workforce, 
service delivery, health information and referral with a special focus on pri-
mary care.

12.4.9 Global target 9: An 80% availability of the affordable basic technologies 
and essential medicines, including generics, required to treat major NCDs in 
both public and private facilities by 2025

The basic requirement of  technologies and medicines for implementing cost-
effective primary care interventions to address cardiovascular disease, diabetes 
and asthma are included in this target [1]. The essential medicines include  aspirin, 
a statin, an angiotensin-converting enzyme inhibitor, a thiazide diuretic, a long-
acting calcium-channel blocker, a long-acting blocker, metformin, insulin, a 
bronchodilator and a steroid inhalant. The basic technologies include at least a 
blood pressure measurement device, a weighing scale, blood sugar and blood 
 cholesterol measurement devices with strips, and urine strips for an albumin 
assay.

These are minimum requirements without which even basic NCD interven-
tions cannot be implemented in primary care. Currently, there are major gaps in 
the affordability and availability of  basic health technologies and essential medi-
cines, particularly in LMICs. Thus, national policies that encourage the availabil-
ity of  basic health technologies and essential medicines should be central to efforts 
focused on achieving universal health coverage.
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12.5 High-level Meeting of the United Nations General Assembly 
2014

On 10–11 July 2014, the United Nations General Assembly conducted a compre-
hensive review, taking stock of  progress in implementing the commitments of  the 
Political Declaration, identifying ways to address gaps, and reaffi rming political 
commitment to respond to the challenge of  NCDs [14]. The commitments made 
by countries in the outcome document aimed to build on the guidance provided 
by the WHO Global NCD Action Plan 2013–2020, and included the following:

 ● Integrate NCDs into health planning and national development plans.
 ● By 2015, set national NCD targets for 2025, consistent with voluntary global 

targets.
 ● By 2015, develop national NCD multi-sectoral plans to achieve the national 

targets.
 ● By 2016, implement policies and interventions to reduce NCD risk factors 

and underlying social determinants.
 ● By 2016, strengthen and orient health systems to address NCDs through 

people-centred primary healthcare and universal health coverage.
 ● Report on the progress in attaining the global targets using the established 

indicators in the global monitoring framework.

12.6 Moving the NCD Agenda Forward in LMICs

To contain the NCD epidemic through attainment of  the global NCD targets by 
2025, the above time-bound commitments made by countries have to be realized. 
There are many barriers to progress in prevention and control of  NCDs, particu-
larly in LMICs. Concrete actions are required to overcome these strategically by 
maximizing opportunities and synergies, as discussed below.

12.6.1 Build capacity for multi-sectoral collaboration

Action across sectors outside health is key to reducing exposure to behavioural 
risk factors and inequities. This work across different sectors and levels of  govern-
ment has to take into account their contribution to health and health equity, and 
pursue all necessary efforts to support nationally driven multi-sectoral action 
plans with the full and active participation of  civil society and the private sector. 
Government leadership, responsible stewardship and management of  confl ict of  
interest and workforce capacity for forging a collaborative response are essential 
for the success of  multi-sectoral action. Governments need to provide leadership 
in the development of  a national policy framework for reducing risk factors 
through multi-sectoral action. Governments should be the key stakeholders of  the 
multi-sectoral national action plan and allocate defi ned roles to other stake-
holders, while protecting the public interest and avoiding confl icts of  interest. 
Supportive environments that promote healthy behaviour need to be created 
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using incentives and disincentives, regulatory and fi scal measures, laws and other 
policy options, and health education.

Mechanisms for multi-sectoral collaboration need to be embedded in the plan-
ning stage of  prevention programmes and should continue into implementation, 
enactment of  public policies and monitoring and evaluation. High-level, multi- 
sectoral structures are essential to curb childhood obesity, encourage healthy urban 
planning, promote physical activity or improve access to fruit and vegetables.

12.6.2 Intensify research for context-specifi c innovation

The capacity of  LMICs needs to be strengthened for translational research for 
 global application of  proven cost-effective interventions. Priority should be given 
to health system research, and research to understand and infl uence multi- 
sectoral action and the macro-economic and social determinants of  NCDs. 
Research is also required to enable expensive but effective interventions to become 
accessible and used appropriately in resource-constrained settings [13].

12.6.3 Invest in health systems

Investment in health systems is critical. NCDs require continuity of  care and long-
term care pathways rather than the episodic treatment of  acute incidences that 
characterizes healthcare in most LMICs. Scaling up interventions against infec-
tious diseases has already revealed the pressure points of  health systems and the 
major constraints in capacity in LMICs (see Koram and Nimako, Chapter 10, this 
volume). Analysis of  health systems shows that there are key components that 
present a challenge to scale-up and that these apply to NCDs as well. These areas 
are health fi nancing, governance, the health workforce, health information, 
 medical products and technologies, and health service delivery.

Where the global health community once advocated for better and more 
equitable access to healthcare, it has now coalesced around an even more ambi-
tious goal: universal health coverage for all. The challenges of  achieving such 
 coverage are numerous, especially in LMICs, but working towards universal 
healthcare requires creating integrated and comprehensive health services that 
are rooted in people-oriented good-quality primary care, all of  which are also 
 necessary for scaling up NCD interventions. With this global momentum already 
in place, this is the ideal opportunity to understand how best to incorporate NCD 
interventions into existing health systems, to analyse what is fi nancially feasible 
and to predict what the health impacts of  investments in NCDs are likely to be.

12.6.4 Use existing resources more intelligently

Countries at all levels of  development can begin to address NCDs if  existing 
resources are used rationally and are invested in highly cost-effective  interventions 
[1]. While secondary- and tertiary-level interventions are necessary for the care 
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of  advanced stages of  NCDs, population-wide interventions and primary care 
interventions are more cost-effective and feasible and allow the prevention and 
treatment of  early stages of  NCDs. In many countries with a growing dual burden 
of  infectious diseases and NCDs, large sections of  rural populations have poor 
access to healthcare, and primary care systems are too overwhelmed to deliver 
effective treatment interventions. Crucially, the roll-out of  highly cost-effective 
individual interventions relies on primary healthcare [1]. Currently, the poor 
quality of  services at the primary level not only dissuades people from utilizing 
primary care but also delays diagnosis and treatment. If  the quality of  primary 
care services is improved, people will not bypass primary care and use secondary 
or tertiary services, which incur higher personal and health system costs. Fur-
thermore, NCD programmes that are implemented in primary care need to be 
integrated programmes, as they are more cost-effective than vertical disease- 
specifi c programmes. For example, hypertension and diabetes could be entry 
points for a common total risk approach programme in primary care, the objec-
tive of  which should be prevention of  heart attacks, strokes and diabetes compli-
cations [13].

International aid has not kept pace with the growing need for NCD pre vention 
and control. Prioritizing highly cost-effective interventions and integrated 
approaches is critical in order to get the best return on investment of  domestic 
resources, particularly in LMICs. International fi nancing for NCDs remains low, 
although in the recent past there have been encouraging developments. For 
instance, an estimated nine members of  the Development Assistance Committee 
of  the Organisation for Economic Co-operation and Development (OECD) have 
integrated NCDs into their bilateral and multilateral development policies (com-
pared with one member in 2010). Some philanthropic foundations such as 
Bloomberg Philanthropies and the Bill & Melinda Gates Foundation have commit-
ted sizeable funds to support national efforts to implement proven tobacco-control 
policies.

12.6.5 Draw on lessons from the scale-up of other disease programmes

Global and national efforts to tackle disease are often vertical in terms of  both 
governance and funding. Yet scaling up of  action against NCDs does not present 
an entirely new challenge. Other major disease intervention scale-ups, such as 
those for maternal and child health and human immunodefi ciency virus (HIV)/
AIDS, have already struggled with many of  the barriers facing NCD scale-up (see 
Koram and Nimako, Chapter 10, this volume). The scale-up of  HIV/AIDS strate-
gies has achieved remarkable results. The last 10 years showed a complete change 
in HIV care: prices of  medicines have come down, treatment regimens have been 
simplifi ed, thresholds of  eligibility for care have been lowered and health systems 
have been strengthened.

Prevention is critical for both HIV and NCDs, and both disease areas rely on 
long-term continuity of  care, strict adherence to treatment regimens and long-
term behaviour change. An analysis of  programmatic responses to HIV/AIDS 
shows that several approaches are also applicable to NCDs. These include: task 
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sharing between doctors, nurses and allied health workers in the delivery of  
patient care, treatment adherence and community reach (which can extend to 
community-based and home-based care) (see Coast et al., Chapter 6, and Addo 
and van de Vijver, Chapter 8, this volume); engagement of  people living with the 
disease and of  civil society in order to improve awareness and education, which is 
critical in bringing about behaviour change (see de-Graft Aikins et al., Chapter 9, 
this volume); and better monitoring and evaluation systems with innovations 
that allow data entry at the facility level rather than only at the national level (see 
Kengne et al., Chapter 7, this volume). Analysing lessons from other initiatives 
will allow policy makers to avoid potential stumbling blocks, and by understand-
ing cross-cutting synergies they can harmonize NCD efforts with existing funding 
streams or scale-up.

12.6.6 Forge inter-sectoral partnerships

Partnerships with civil society organizations and the private sector are crucial 
in raising fi nancial resources, capacity strengthening, supporting research, advo-
cating for NCD prevention and control, and realization of  multi-sectoral national 
policies (see de-Graft Aikins et al., Chapter 9, this volume).

One of  the reasons for the paucity of  resources to address NCDs has been the 
lack of  civil society pressure for urgent action. For instance, the political momen-
tum around HIV/AIDs was driven by a group of  activists, people with HIV/AIDs 
and volunteers. People living with NCDs need champions to advocate for the 
cause or to be activists themselves. Lack of  social mobilization has allowed mis-
conceptions – such as that NCDs chiefl y affect people in developed countries and 
only the wealthy in developing countries – to remain uncontested. There is now 
an immense opportunity for non-governmental organizations (NGOs) to play a 
leadership role in lobbying and campaigning for a major shift in resources for 
NCDs. The Global NCD Action Plan outlines the role of  NGOs in supporting 
national NCD efforts, including in capacity strengthening and research.

Synergies of  the private sector (with the exception of  the tobacco industry) 
need to be harnessed in support of  national efforts for prevention and control of  
NCDs. The private sector has a social responsibility not to harm the health of  pop-
ulations, and particularly of  children. A small number of  private-sector entities 
have started to take measures to implement the WHO recommendations to reduce 
the impact of  marketing of  unhealthy foods and non-alcoholic beverages to chil-
dren, while taking into account existing national legislation and policies. Simi-
larly, a small number of  private-sector entities have started working towards 
reducing the use of  salt in the food industry in order to lower sodium consump-
tion. Several entities have begun producing and promoting more food products 
consistent with a healthy diet, for example by reformulating products to provide 
healthier options and adherence to labelling standards, including information on 
sugars, salts, fats and trans-fat content. Unfortunately, these food products are not 
affordable, accessible or available in most LMICs.

All businesses depend on the health of  their employees, their consumers and 
the communities in which they operate. Thus, it is also in the interests of  the 
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 private sector to implement workplace and outreach programmes to promote the 
health of  employees, families and communities.

12.6.7 Strengthen accountability

Accountability implies the existence of  transparent processes of  monitoring, 
review and action. At national level, a functioning health information system 
that collects, analyses and reports health and expenditure data is essential for 
monitoring progress. Reviews need to be based on evidence gathered through 
monitoring, including through vital registration and health information systems. 
Such reviews should also provide feedback on progress. To move the NCD agenda 
forward at the country level, the highest level of  political engagement will be 
required to develop a country framework for accountability.
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