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Abstract: Non-communicable diseases (NCDs) are the leading cause of death globally, the
majority of these being due to cardiovascular disease, cancer, chronic respiratory diseases, or
diabetes. Mortality from many NCDs continues to increase worldwide, with a disproportionately
larger impact in low-middle income countries (LMIs), where almost 75% of global deaths occur
from these causes. As a low-income African country that consistently ranks amongst the world’s
poorest nations, Malawi as a case study demonstrates how transition due to societal change and
increasing urbanization is often accompanied by a rise in the rate of NCDs. Other factors apart
from changing lifestyle factors can explain at least some of this increase, such as the complex
relationship between communicable and NCD and growing environmental, occupational, and
cultural pressures. Malawi and other LMIs are struggling to manage the increasing challenge
of NCDs, in addition to an already high communicable disease burden. However, health care
policy implementation, specific health promotion campaigns, and further epidemiological
research may be key to attenuating this impending health crisis, both in Malawi and elsewhere.
This review aims to examine the effects of the major NCDs in Malawi to help inform future
public health care policy in the region.
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Non-communicable diseases (NCDs) are globally responsible for more deaths than all
other causes combined, with 4 NCDs (cardiovascular disease [CVD], cancer, chronic
respiratory diseases [CRD], and diabetes) responsible for 84% of this mortality.
Almost three quarters of deaths from NCDs occur in low-middle income countries
(LMIs) that already experience challenges in managing significant epidemics of infectious disease such as HIV/AIDS and tuberculosis (TB). With many LMIs undergoing
rapid epidemiological transition, the emergence of NCDs as a major cause of death
risks overwhelming their health systems with a double burden of disease.1
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Malawi is a small country in South-Eastern Africa with approximately 17 million
people and consistently ranks amongst the world’s poorest nations.2 NCDs are estimated
to account for 28% of deaths in Malawi, a figure that continues to rise in countries
throughout Sub-Saharan Africa (SSA).1,3 Trends in NCDs and factors associated with
their development in Malawi are discussed in the following sections. By examining
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their effects, this review aims to raise awareness of this
bourgeoning issue in LMIs and help to inform future public
health care policy.

Cardiovascular disease
CVD (including peripheral vascular disease and stroke) has
a prevalence of 8.9% in Malawi and is responsible for 12%
of all deaths. There is a higher age-standardized mortality
rate for CVD in Malawi than in many developed countries,
including the UK which has an ASMR of 100–175 per
100,000 compared to Malawi’s 250–325.4 When using age
adjusted incidence rates, Malawi also has a greater rate than
the UK of both ischaemic heart disease (2166.8 per 100,000
population vs 1098.6) and stroke (1550.1 vs 452.5).5 A 2009
STEPwise approach to surveillance (STEPS) survey examined the prevalence of some cardiovascular risk factors in a
Malawian population and reported that despite high CVD
mortality, many “traditional” risk factors remain relatively
uncommon in the Malawian adult population. The prevalence
of obesity (7.4%), raised cholesterol >5 mmol/L (8.7%), and
smoking (14.1%) are low, especially in comparison to the
figures from the high-income Western countries such as the
UK (26.9%, ~55.5%, and 17.2% respectively).6–9
However, some of these figures mask statistically significant sex disparities (p<0.05), with obesity rates in women
over 3 times the rate in men (7.3% vs 2.0%) and contrariwise
for smoking where over a quarter of men (25.9%) were smokers compared to only 2.9% of women. The appreciation of
these significant differences between demographic groups is
essential when considering data regarding NCDs in LMIs to
help explain high disease incidence in the setting of apparently low risk factor prevalence.9
Hypertension is highly prevalent in Malawi with nearly a
third of 25- to 64-year-olds having raised blood pressure or taking antihypertensive medication.9 This is consistent with data
that suggest an increasing prevalence throughout the African
region with a marked rural-urban gradient implicating changes
in lifestyle as a key contributor.10 Figure 1 demonstrates how
age-standardized prevalence rates of hypertension in Malawi
and SSA have increased over the past 40 years and now exceed
the falling rates in high-income Western countries.11,12
The global risk factor analysis carried out by the INTERSTROKE study estimated the population attributable risk
resulting from hypertension for all types of stroke to be
90.3%.13 This may help to explain the WHO statistics that
attribute the majority of Malawi’s CVD mortality to stroke;
5.7% of all deaths, compared to 3.3% for ischemic heart disease. One study from a large tertiary hospital in the northern
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region of Malawi reported that patients with hypertensive
heart disease accounted for almost a quarter (24%) of those
attending outpatient cardiology clinics.14,15
Many studies have shown preponderance for people
of Afro-Caribbean ethnicity to develop hypertension and
hypertension-related complications earlier and more frequently than Caucasian people, which are attributed to several
proposed physiological differences. These include a reduced
suppression of the renin-angiotensin-aldosterone system in
the setting of high sodium intake and a lower threshold for
pressure-mediated vascular dysfunction.15 Studies demonstrating these ethnic differences have reported a higher stroke
rate in African participants but a lower risk of coronary artery
disease.16,17 However, these studies are often confounded by
marked socioeconomic differences between the 2 groups.
Smoking-related mortality from CVD in Malawi has
increased by 20% over the 23-year period from 1990 to 2013,
though this in fact constituted a 31% increase in males and a
3% decrease in females. Despite these figures – and despite a
commensurate increase in CVD mortality – CVD mortality
rate in men is less than in women.4 This indicates that cardiovascular risk in Malawi is truly multifactorial, whereby
certain factors such as obesity and raised cholesterol that
are significantly more prevalent in women may outweigh the
increased risk in men caused by a higher smoking rate. The
poor affordability of cigarettes and the typically high nicotine
content of Malawian tobacco mean that fewer cigarettes are
smoked per day by the average “smoker” than in a developed country (rarely more than 5). This may make smoking
tobacco a weaker risk factor for CVD in this population.9,18
Dietary factors like low seed, nut, and vegetable intake
and high sodium intake are regarded as risk behaviors contributing to the increase of CVDs across SSA.19,20
Sodium intake is increasing, with every published sodium
consumption study in Tanzania (with which Malawi shares a
border to the north-east) reporting consumption greater than
the WHO set guidance limits of 2 g/day. Data from Malawi are
scarce, with only 1 study published in 1986, which although
it demonstrated intake below the 2 g limit, also demonstrated
that intake in urban areas was almost double that of rural areas
(0.86 g vs 1.65 g).21 Globally, 1.7 million CVD deaths each
year are estimated to be due to excess sodium intake.1
Multiple meta-analyses have demonstrated the correlation between low fruit and vegetable intake and an increase
in both all-cause and cardiovascular mortality, often attributed to the deficiency in protective compounds contained in
them including vitamin C and flavonoids, which may help
to reduce oxidant vascular damage. The paucity of data on
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Figure 1 Age-standardized hypertension prevalence in SSA, Malawi and high-income Western countries 1975–2015, according to data from the NCD Risk Factor
Collaboration.
Note: Data from NCD Risk Factor Collaboration (NCD-RisC). Data Downloads: Diabetes. Available from: http://ncdrisc.org/data-downloads-diabetes.html. Accessed June
14, 2018.12
Abbreviation: SSA, Sub-Saharan Africa.

this subject in Africa is evident and no meta-analyses on this
subject include studies from the region.22,23
Obesity can be regarded as a disorder of chronic inflammation and is likely to contribute to CVD by additional
mechanisms independent of its contribution to a state of
insulin resistance (explained in the following text).24
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Chronic respiratory diseases
CRD include chronic obstructive pulmonary disease (COPD),
asthma, and occupational lung diseases. Although endemic
in Malawi, these diseases are often overlooked, and data are
scarce due to much of the focus being on the much larger
burden of communicable lung diseases such as TB, childhood
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pneumonia, and HIV-related lung diseases such as pneumocystis pneumonia.25
Malawi has a low prevalence of asthma of approximately
5%, especially when compared to the UK, which has one of
the world’s highest prevalence rates of >12%.26,27 Despite this,
it is likely that asthma remains underdiagnosed and undertreated in Malawi, evidenced by an asthma age-standardized
mortality rate higher than that of the UK. As well as this, the
ISAAC study series has shown a trend of increasing incidence
across the African region indicating that the epidemiological transition may be accompanied by a commensurate rise
in asthma rates consistent with the “hygiene hypothesis” of
asthma pathogenesis.28
Smoking epidemiology is described previously; more
men and fewer women smoke in Malawi than the average
number in low-income countries.29 The major obstacles that
Malawi faces in combating smoking rates and related mortality are related to being one of the most tobacco-dependent
economies in the world, with little regulation on the sale and
advertisement of tobacco products. An economy so dependent on an industry with a combined revenue far in excess
of Malawi’s GDP weakens the ability to legislate to enforce
effective public health policies against tobacco consumption.30,31 The financial and political pressure exerted by the
tobacco industry has been highlighted in recent years by
high-profile cases like the 2010 legal case “Phillip Morris
vs Uruguay” where a large tobacco multinational company
attempted to sue a country for brand devaluation due to the
introduction of anti-smoking legislation.32 Recent reports
have revealed court cases against African countries by
multinational companies including Uganda, Kenya, and the
Democratic Republic of Congo.33
Asthma allergens and risk factors implicated in asthma
differ from those established in North-America and Europe,
though mostly due to differences in occupational exposures
and local fauna rather than differing pathogenesis.34 Some
studies have suggested that infections with helminths such as
Schistosoma, which is found in abundance in Lake Malawi,
may attenuate the atopic response to allergens. A study in
Gabonese children found that those with urinary schistosomiasis reacted to dust-mite allergen skin prick less frequently
than those without.35
Occupational lung disease in Malawi is not well
researched but certain workers are recognized to be at risk,
namely those in the textiles, wood-cutting, tea and coffee
processing, and tobacco industries.24 Malawi is one of the
top 10 exporters of tobacco worldwide and there is likely
to be an underappreciated burden of occupational disease
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associated with its production.30 “Tobacco Worker’s Lung” is
an extrinsic allergic alveolitis in response to the Aspergillus
fungus that is often found in fields and factories; there are
no data on the incidence in Malawi.36
Ambient air pollution is recognized as a global risk factor
for respiratory disease and is emerging as a previously underappreciated risk factor for CVD. Two industrializing African
urban centers, Kaduna (Nigeria) and Kampala (Uganda),
were highlighted in a recent study where harm from inhaled
particulate matter was estimated to negate the health benefits
of cycling after 105 and 90 minutes, respectively. The high
levels of particulate matter in these cases are usually attributable to unregulated industrial emissions, low-quality fuel
combustion, and the burning of waste material for disposal.37
Levels of such particulate matter are low in Malawi with its
small industrial sector, reliance on renewable energy (95% of
national grid electricity coming from a hydroelectric source),
and 85% of the population living in rural areas. However, the
population may instead be at increased risk from high levels
of “indoor” air pollution.
Only 9% of the Malawian population is connected to the
power grid, with this minority also experiencing regular power
cuts. This means 95% of people rely on burning wood or other
plant materials as their main source of domestic energy. In a
2008 study of 62 Malawian homes, 100% had fine particulate
matter levels that exceeded WHO limits for outdoor air.38
Although no studies exist in Malawi, biomass fuel use is an
established risk factor for the development of COPD and
may in fact be the most important risk factor worldwide.39,40
Indoor pollution in Malawi may be a more significant problem
in females, especially due to the cultural practice of spending
more time cooking with biomass in poorly ventilated homes.
This may explain a Ugandan study that described similar
COPD prevalence in both sexes despite more than double the
proportion of women with COPD being never smokers (74%
vs 31%).41 It has been suggested that biomass-related COPD
represents a separate disease phenotype with a younger age of
onset (earlier exposure), more frequent symptomatic wheeze,
and less parenchymal damage.42

Cancer
The large burden of infectious disease has a significant effect
on the epidemiology of cancer in Malawi. Worldwide, cancer
is predominantly a disease of later life; with life expectancy
in Malawi averaging 59 years for males and 60 years for
females, a low incidence of cancer could be expected. However, for some types of cancer Malawi has some of the highest
incidence rates in the world.2,43
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Infectious agents have a role in the pathogenesis of many
cancers in Malawi, and the endemic nature of these infections, in addition to a high number of immunocompromised
individuals due to coexisting HIV infection (1 in 10 people),
is likely to contribute to these high rates.44 Cancer surgery
with curative intent is very limited in Malawi, and management of most solid tumors is palliative.43
Overall, the age-standardized incidence rates for all
cancers in Malawi is 156 cases per 100,000, which although
higher than the average for SSA of 121 is still much lower
than the rates in high-income Western countries, the EU
average standing at 278 and the USA at 318.45
Esophageal cancer incidence rates in Malawi are the
highest in the world at 24.2 cases per 100,000 with no single
identifiable causative risk factor. The current consensus is that
the excess risk is multifactorial and may be a combination
of high levels of aflatoxin in the diet (a mycotoxin found in
improperly stored maize, the staple crop in Malawi), high
strength alcohol consumption and tobacco consumption.46
There has been specific interest in the homebrewed maize
spirit known as Kachasu due to its high alcohol percentage
(up to 70%) and high levels of nitrosamines and contaminants
such as zinc.47
There is an indication that HIV infection may have a
role in esophageal carcinogenesis, with 1 study noting that
esophageal cancer rates have paralleled those of Kaposi’s
sarcoma.46
Kaposi’s sarcoma is the most common cancer in Malawi,
constituting over 50% of all cancer diagnoses. The pathogenesis of Kaposi’s sarcoma is related to infection with human
herpesvirus-8 in HIV-positive patients with low CD4 counts.46
Bladder cancer mortality rates in Malawi are the 3rd
highest in Africa. As previously mentioned, infection with
the helminths Schistosoma haematobium and Schistosoma
mansoni is common in Malawi, with a systematic review finding reports of prevalence in some areas as high as 94.9% and
67.0%, respectively.48 Schistosomal infection of the bladder
is a recognized risk factor for the development of squamous
cell carcinoma of the bladder (SCC) with egg deposition in
the bladder wall causing local inflammation and enabling
some schistosomal antigens to inhibit host cell apoptosis.
Unlike the predominantly transitional cell tumors seen in
developed countries, schistosomal-associated SCC is usually
well differentiated and only locally invasive.49 Despite this,
late presentation and few facilities for resection mean that
mortality in Malawi remains high.50
Cervical cancer incidence and mortality in Malawi are the
highest in the world and it is the most commonly diagnosed
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cancer in Malawian females at 75.9 cases per 100,000. This
is attributed to the high prevalence of human papillomavirus
(HPV) infection, which is known to lead to dyskaryosis and
malignant change of the cervical epithelium.50,51 HPV and HIV
are both thought to predispose to infection with each other, and
HIV co-infection is believed to accelerate the rate of malignant
transformation in those with HPV-related dyskaryosis; the high
levels of both viruses in the population act synergistically to
produce the high incidence rates of cervical cancer.52
In Malawi, non-Hodgkin’s lymphoma (NHL) is the third
most commonly diagnosed cancer. These are predominantly
cases of Burkitt lymphoma (BL), a B-cell lymphoma that is
characterized by a range of chromosomal translocations and
genetic mutations; particularly of the c-myc oncogene.43,53
Epstein-Barr virus (EBV) is believed to have a role in the
deregulation of this oncogene as well as promoting the survival
of malignant cells. Epidemiological clustering of both diseases
suggests an association between BL and Plasmodium falciparum infection, though a definitive role and interaction with
EBV has not been established.54 Certain plant toxins such as
those from the Euphorbiaceae family have been suggested as
co-factors in BL development and have been shown to induce
EBV-associated chromosomal abnormalities in vitro. A 1993
case-control study from Malawi reported that people with BL
were significantly more likely to have Euphorbiaceae plants
at their homes.55 The occurrence rate of BL is also increased
in people with concurrent HIV infection, which increases the
occurrence of all types of NHL by a factor of 60–200.56

Diabetes
Diabetes prevalence is increasing throughout SSA, with
the age-standardized prevalence rates for men in Malawi
and SSA approaching those rates in high-income Western
countries and rates in women surpassing them (Figure 2).
Much of this increase is due to the rise in type 2 diabetes,
although epidemiological studies do not differentiate between
type 1 and 2.57 The paucity of data from throughout the African region means that prevalence and trends are based on
estimation calculations using low-quality epidemiological
studies; in a Lancet worldwide diabetes study “21 (39%) of
the 54 countries without data were in sub-Saharan Africa”.58
Estimates of prevalence in Malawi range from 2.3% (updated
figures seen when URL was updated) (IDF) to 5.7% (2009
STEPS Survey), the latter approaching the prevalence in the
UK (6%) despite having less than half of the percentage of
people classed as overweight or obese (21.9% vs 62.9%).6,9,59
The dominant theory of diabetes risk is one of “lifestyle
factors” whereby an increasingly sedentary lifestyle with
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Figure 2 Age-standardized diabetes prevalence in SSA, Malawi and high-income Western countries 1980–2014, according to data from the NCD Risk Factor Collaboration.
Note: NCD Risk Factor Collaboration (NCD-RisC). Data Downloads: Blood Pressure. Available from: http://ncdrisc.org/data-downloads-blood-pressure.html. Accessed
June 14, 2018.58
Abbreviation: SSA, Sub-Saharan Africa.

concurrent calorie excess predisposes to the development of
the “metabolic syndrome”. Diabetes epidemiology in SSA
shows a 2–5 times increased risk for diabetes or impaired
fasting glucose in urban areas, which are more associated
with these lifestyle risk factors.60 With rural to urban migration forming part of the wider epidemiological transition
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across the region (SSA has the fastest urbanization rate in
the world), this trend is likely to continue.61

Adiposity
In keeping with worldwide trends, studies across Africa show
a significant positive correlation between increased body mass
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index (BMI) and diabetes risk.62 More than 1 in 5 Malawians
are overweight or obese, with the rate in females significantly
greater than in males (28.1% vs 16.1%).9 Debate remains over
the best measure of adiposity in African populations due to a
lack of data. Some studies have suggested that African populations may have a lower percentage body fat than Europid populations at the same BMI, although epidemiological data for
the SSA regions indicated that they may develop diabetes at
lower BMIs on average.63,64 Roles for other measurements like
waist circumference (WC) and waist hip ratio (WHR) have
not been established but in a small study in northern Malawi,
WHR was found to have a greater sensitivity to detect diabetes
patients than BMI and WC when using WHO-recommended
cutoffs.65 It appears that the central distribution of this more
hormonally active fat is important, with 1 study including
Afro-Caribbean participants finding that WC was associated
with metabolic syndrome clustering, independent of BMI.66

Physical activity
Growing service sector industries and changing leisure activities across SSA mean people are engaging in less physical
activity. Job transition from agricultural to service sectors
typically is associated with a decrease in physical activity,
and recreational exercise is a culturally uncommon pastime,
perhaps due to the historically strenuous nature of subsistence
farming.67 One Cameroonian study reported significantly
decreased energy expenditure in urban dwellers compared
to rural dwellers as well as a significantly increased rate
of diabetes. Urban dwellers recorded shorter walking and
cycling times per week and “lighter intensity” occupations.68
The trend of decreasing physical activity as SSA undergoes
further economic development will likely worsen the “energy
imbalance” associated with the obesity epidemic whilst also
increasing diabetes risk by mechanisms independent of weight
gain. A number of prospective and cross-sectional studies have
shown even moderate exercise to reduce the risk of developing
diabetes across numerous ethnic groups, believed to be due to
exercise-induced augmentation of insulin action.69

Diet
Aside from calorie excess, additional dietary factors have
been associated with diabetes risk and are prevalent in
Malawi. Data from the Nurses’ Health Study showed that participants with a diet of high glycemic load or glycemic index
in addition to low cereal fiber intake had an approximately
50% increased risk of developing diabetes.70 In Malawi, the
staple carbohydrate dish Nsima is made from ground maize
(cornmeal) and water; it has both a high glycemic index
(94.06 in 1 study) and low cereal fiber content. Nsima can
International Journal of General Medicine 2018:11
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be made from flour of various particle sizes according to
grinding. Smaller particle flour increases the glycemic index
of the meal and the ability to adjust the level of grinding,
and therefore adjustment of the glycemic profile of the meal
presents an opportunity to reduce dietary risk with simple
changes to food preparation.71
Fiber and antioxidant (especially vitamin C) intake from
fruit and vegetables has shown associations with decreased
diabetes risk in observational studies but the exact significance is unclear. In the Malawi STEPS survey, fruit and
vegetable intake was low with 97.5% of people eating fewer
than 5 servings of fruit and vegetables per day, the average
being 2.1 servings a day.9
Sugar sweetened beverages (SSBs) or “soft drinks” are
widely consumed in Malawi and are available for lower
prices than bottled water at many retailers.72 Consumption
is increasing – especially in young people, with 1 study of
Malawian schoolchildren reporting that 50 out of 60 (83.3%)
were consuming SSBs at least once a day.73 A meta-analysis
of 11 studies showed that people consuming this level of SSB
had a 26% greater risk of developing metabolic syndrome or
diabetes than those consuming <1 a month, proposed to be
the effect of the added dietary glycemic load.74

Iatrogenic causes
Hypertension in Malawi is most often managed using thiazide
diuretics due to their low cost and widespread availability.
Insulin resistance and hyperglycemia are recognized side
effects of thiazide medications and widespread use may be
contributing to diabetes risk.75,76

Relationship between communicable and
non-communicable diseases
As is clear in the case of cancer, often a distinction between
communicable diseases and NCDs is not possible – especially
in a population where HIV is endemic. HIV is increasingly
recognized as a risk factor for CVD, with a meta-analysis of
20 studies reporting the relative risk of CVD, in HIV-infected
patients compared to uninfected patients, to be 1.61. Antiretroviral drugs used to treat HIV can cause hypertriglyceridemia,
hypercholesterolemia, and hyperglycemia; in the same study,
the relative risk for HIV patients taking ART treatment was
higher at 2.00.77 The hyperglycemia side effect – especially
from protease inhibitors – may also contribute to diabetes
risk. Reciprocally, NCDs may increase the burden of communicable disease, for example diabetes patients are over 3
times more likely to become infected with TB. These findings
are the basis of the bidirectional screening programs that are
being established in some low-middle income countries.78,79
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Where is intervention most needed?
Early intervention in Malawi’s NCD epidemic may be more
effective in reducing risk behaviors and adjusting how health
care infrastructure is developed. For example, taxation
to deter the purchase of calorie dense convenience foods
and SSBs is likely to be more politically acceptable and
effective if introduced before consumption becomes more
widespread.80
Two important primary steps to address NCD rates in
Malawi would be to gather more epidemiological data, especially regarding prevalence, and establish a health promotion
strategy to raise awareness about the most common NCDs,
to health care providers and the public. Electronic registries
to collect data on NCDs would be relatively simple to set
up with the ability to attach additional modules to existing
systems already used to manage and monitor HIV patients.65
A campaign of health promotion is essential to help control rates of all NCDs in Malawi, from CVD where almost
all dietary sodium is added during the cooking process, to
respiratory disease and cancer where the health implications
of tobacco are poorly publicized, especially on packaging.21,29
Promoting better ventilation whilst using wood burning
stoves inside the home, such as using the stove in doorways or
next to windows, is a simple way to help reduce the exposure
to indoor air pollution.
Health promotion strategies for the public can be modeled on those currently used for HIV where print materials,
television broadcasts, and public billboards have all been
utilized to good effect.81 SMS-based health promotion is
also emerging as an effective way to deliver health education
in an inexpensive and widespread manner as mobile phone
ownership continues to increase rapidly across SSA.82
In the case of diabetes and CVD, cultural beliefs regarding
what constitutes a health body weight may be contributing
toward rising obesity rates. In a small outpatient survey of 40
patients in northern Malawi, 57.4% of respondents selected
a BMI of 40 kg/m2 as the “healthiest body weight” when
presented with 5 images corresponding to BMIs ranging
from 18 to 40 kg/m2.65 The reasons for this are complex; it
is a combination of the cultural perceptions of body image
in addition to obesity reflecting wealth and status and weight
loss being associated with the wasting from AIDS and malnutrition. In this instance, educational initiatives targeted
at schoolchildren and already effectively employed in HIV
education can begin to challenge these beliefs about body
weight. National standards could be set for school curricula
to focus on dietary education, for example teaching portion
control by using tangible measurements like a fist. There
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could also be a greater emphasis on structured recreational
sports to help make exercise a more normal part of daily life
from an early age. Governmental funding for such schemes is
low, and these public health campaigns are usually provided
by non-governmental organizations and charities. Although
taking on an additional educational initiative could be an
overwhelming workload, the current HIV campaign is becoming increasingly self-sufficient within the involved schools
and it is important to utilize the existing infrastructure to
promote awareness of other diseases.

Conclusion
In Malawi and across SSA, the incidence and mortality of
NCDs are rising. The paucity of data regarding NCD risk
factors in the region severely affects the ability to interpret
disease trends and plan population specific interventions,
and more high-quality epidemiological data are essential. As
public health interventions are ultimately data driven, carrying out such surveys is fundamental to motivating change.
However, what is clear is that a comprehensive campaign
of health promotion is required to begin to address the development of risk behaviors – especially those associated with
an increasingly sedentary, calorie-rich, and “Westernized”
urban lifestyle – that are contributing to a rapidly increasing
burden of NCD throughout LMIs.
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