[FEMED

Journal of the Obafemi Awolown University Medical Students' Association

Double Burden of Disease in the Developing World:
An Epidemiologic Perspective

Fatusi Adesegun', Elisha Adebimpe?, Daniel Olunu *

Professor of Public Health, University of Medical Seiences, Ondo State, Nigeria
3 \:[lll. .1[ .r]] ] |.l!]5'. 1\f.l .[l 1 I.. Sciences, ( .-'l[il.}-lﬁ' ol FJn‘.'.l[l" MICTICES, ‘j',:”',_.”” \"'l"\"li"\"\' l. Illl\ oIS

Me-1fe, N

1T

'Clinical 111, Faculty of Clinical Sciences, College of Health Sciences, Obafemi Awolowo Universiry, [le-Ife, Nigeria

ABSTRACT

Developing countries continue to struggle with the morbidity and mortality of infectious diseases in combination with an increasing prevalence of non

communicable diseases in their population. This article examines the concept of the double burden of discase in the developing world. The effects of injectious

diseases on a population are ravaged by the effects of chronic non-communicable diseases. The epidemiology; prevalence, patterns, and factors that contribute

toit. This article also examines infectious and noncommunicable diseases through the lens of developing countries, the prevalence of its major entity, associated

risk factors, management, and challenges. The high prevalence of infectious diseases does not reduce morbidity and mortality of non-communicable diseases.

Additionally, this article explores the challenges developing countries face with healthcare systems in managing the burden of the double burden of discase and

the st rdtegies to address them in madnagement, prevention, and control. Underst anding this concep, its prm'akm_c, and its q'}'c(! on the health system in

developing countries opens pathways to controlling i1,

INTRODUCTION

By 2030, it is estimated that the leading cause of death
in sub-Saharan Africa would non-communicable diseases.
Although around the world, the effects ol inlectious diseases
(IDs) have been reduced, many develaping countries are left out
of this, which keeps the mortality and morbidity from it very
high. With increasing technology and globalization, the
adoption of various lifestyles especially the Western lifestyle
comes with its effects, which increase the risk and burden ol
non-communicable discases (NCDs). A socicty with an ever-
increasing burden in battling [ Ds and NCDs 1s called the douhble

burden of disease.!

HISTORICAL BACKGROUND

[n 2016, and 15 years prior, ischemic heart disease and
stroke were the leading cause of death globally.” Although in
many developing countries, the highest burden was on 1Ds and
pregnancy with its related complication.? With the changes in
disease patterns in sub-Saharan Africa, it is estimated that by
2030, NCDs would be the leading canse of death.® Over the 20
years, the increasing incidence of cardiovascular risk factors has

led to a surge in the burden of NCDs.*

IMPORTANCE OF STUDYING THE
DOUBLE BURDEN OF DISEASE

The effects of the increasing 1Ds alongside NCDs in the
developing world have meant that new ideas to reduce the
burden both locally and globally are needed ? In a study done in
Nigeria, which revealed the double burden of IDs and NCDs, the
pattern ol occurrence varied with the age population, with 1Ds
especially respiratory disease and malaria a high cause of
morbidity and mortality in children and sepsis, stroke, and liver

diseases were leading in adults.

Diabetes is one of the major NCDs, [t is estimated to
have 336 million people living with it in low and middle-income
countries. It increases the susceptibility to infections and
waorsens the outcome of infectious diseases like tuberculosis®
[nfectious diseases in addition to malnutrition are risk lactors

for cardiovascular discases and diabetes.’

Unplanned unsustainable urbanization creates living
conditions thav are below par, in addition, the adoption ol
Western diets, reduced physical activities, and air pollution
greatly influence the lifestyle of people in developing countrics
adchtion to the poor healthcare system increases the risk of
NCDs and the burden of 1D.347
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NON-COMMLUINICABLE DISEASES (NCDs)
IN DEVELOPING COUNTRIES

NCDs represent the leading cause of death worldwide,
which accounts for 719 of deaths, it encompasses many diseases
but 809% of the mortality cuts across lour diseases type 2
diabetes, cancer, respiratory distress, and cardiovascular
discases with 1.6,9.0, 3.9, and 17.9 million deaths respectively.
Studies on NCDs in sub-Saharan Alrica have largely been
hospital-based studies. community studies which are few have
shown differences in the risk lactors of NCDs in rural and urban

communities which were lower in the rural communities.”

In a study done in Bangladesh, the risk factors were said
to cluster and the prominence increases with age. The high
{_'Unsumpl.il‘m 0[ lﬂl'!al_'l_rl und 'dll_'nhnl, rr:t| ui_‘f_'f_[ F(K'ld 'dl'ld
vegetable servings, reduced physical activities, and an increase

in overweight and obesity were significant risk factors.”

Obesity, unhealthy lifestyle choices such as a sedentary
lifestyle, reduced physical activities, poor dier, cigarette
smoking, and alcohal consumption are the six most common
risk factors shared by most NCDs. The occurrence of multiple
risk factors increases the mortality and morbidity for NCDs,
and a healthy lifestyle decreases the chances.1?

In a setting of poor resources, primordial prevention,
carly detection, and appropriate treatment are the key

responses to NCDs in the developing world.*

NON-COMMUNICABLE DISEASES AND
THEIR BURDEN IN AFRICA

Epidemiological studies play a crucial role in providing
valuable data on disease burdens. In the context of disease
stuclies, such as the Global Burden ol Disease Siud}' {G BDS),
models based on proportionate mortality and discase patterns
from various regions have been the primary source of
information. " In sub-Saharan Africa, for instance, the GBDS
estimated that non-communicable diseases accounted [or 14%
of the total disease burden in 1990, with a significant
contribution of 30% among adults aged 15-59 years. By 2005, it
was projected that malignant neoplasms, particularly those
associated with infections such as liver and cervical cancers,
would be responsible for 23% of all non-communicable
discase-related deaths. Moreover, these figures are anticipated

to approximately double by 2020.1

Recent studies have highlighted sub-Saharan Africa as
the region with the highest number of deaths attributed o
non-communicahle discases. Tor instance, cardio-vascular
discases accounted for 44% (approximately 1.03 million) of
NCD related deaths in this region. Interestingly, unlike other

regions, cerebrovascular disease surpassed ischaemic heart

disease as the leading cause of NCD mortality.” These findings
unclerscore the shifting patterns of disease burden and the
urgent need to examine the epidemiological perspective of

non-communicable diseases in sub-Saharan Alrica.

The prevalence of non-communicable diseases (NCDs)
in North Africa demonstrates the significant impact of cardio
vascular diseases on mortality. In this region, cardio-vascular
diseases account for a substantial 629 ol all NCD-relaced
deaths.® Among the various lorms ol cardio-vascular discases,
ischaemic heart discase emerges as the leading cause, alone
contributing to 30% of NCD deaths. Additionally, cerebro
vascular diseases account for approximately 10% of NCD-

related deaths in North Alrical?

In recent years, there has been a notable shift in the
epidemiological landscape of diabetes mellitus in Africa,
challenging the previous perception of the continent being
relatively unaffected by this disease. The adoption ol imported
L‘liclar}' practices and the influence of globalization have
contributed to the emergence of dizhetes as an epidemic in
Alrica. Today, the burden of diabetes and its complications is
of signilicant concern, with some epidemiologists predicting
that its economic impact and mortality rates may soon surpass

the devastating effects of HIV and ATDS

Over the past few decades, the epidemiological
landzscape of chronic diseases in Africa has witnessed a
concerning rise. The prevalence of diabetes mellitus, for
instance, has experienced a drastic increase. At the end ol
2000, an estimated one million Alricans were affected by
diabetes, and this number is projected to soar to 18.6 million by
2030.548 This upward trend highlights the urgent need for an
epidemiological perspective to understand the underlying
factors, discase patterns, and potential consequences of this

diabetes epidemic in Alrica.

In addition to diabetes, hypertension has emerged as
another significant health challenge on the African continent.
The combination ol pnpulutinn gmwth and aging has
contributed to a surge in the number of individuals with
uncontrolled hypertension. The global prevalence of raised
blood pressure in adults aged 25 and over stands at
approximately 40%, translating to nearly 1 billion people
atfected in 20085 Alarmingly, across the WHO regions, Alrica
exhibits the highest prevalence of raised blood pressure,
affecting 469 of both sexes combined."” This epidemiclogical
insight highlights the urgent need for comprehensive studies
and targeted interventions to address the growing burden of
hypertension in Alrica. The epidemiolagical profile of asthma
in Africa has experienced a notable transtormation,
Historically considered a disease primarily affecting Western
populations, asthma is now demonstratin g an increasing

prevalence on the Alrican continent.”® The [nternational Study
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of Asthma and Allergies in Childhood has provided valuable
intercountry prevalence data from seven African countries.
Among the English-speaking regions, Fthiopia reported a
prevalence rate of 9.1%, Kenya at 15.8%, Nigeria at 13.09%, and
South Africa at 20.3%. In the French-speaking regions, Algeria

reported 8.7%, Morocco at 10.4%, and Tunisia at 11.9%.'F

‘While the prevalence rates of asthma in Africa remain
lower compared to industrialized countries, it is noteworthy
that South Alrica approaches rates similar to those lound in
the United Kingdom.™ Morcover, a consistent trend has
emerged, indicating that rural Alrican regions consistently
exhibit significantly lower asthma prevalence rates compared
to urban areas ! This epidemiological insight highlights the
importance of considering both geographical and
environmental factors in understanding the distribution and

burden of asthma in Africa.

CHALILENGES FOR HEALTH SYSTEMS IN
MANAGING DOLIBLE BURDEN OF
DISEASE

Within the realm of mega-countries including
developing countries, a distinct set of common characteristics
emerges, encompassing intricate bureaucratic systems, internal
diversity in terms ol cthnicity, culture, and socioeconomic
status, as well as inherent complexities in implementing
effective health promotion and education policies across their

vast populations.

[n an analysis carried out in 2016 on 14 mega-countries
including Nigeria, India, Pakistan, Bangladesh and Indonesia,
the report findings provided valuable insights into the dynamics
of cardiovascular health on a global scale and detailing the
characteristics o these countries which are  collectively
responsible lor 64.8% of global cardiovascular mortality. The
staggering number of more than 11.2 million deaths annually is
attributed to non-communicable diseases (NCDs), particularly
in countries at various stages of epidemiological, physical
activity, and nutrition transition. These countries, mosLI}-‘
middle-income with low to middle Human Development Index
(HDI), are witnessing a shift towards an epidemiological
landscape dominated by NCDs, while coneurrently grappling
with persistently high rates of undernutrition. To effectively
combat this double burden, it is crucial to implement well-
coordinated intersectoral policies that lacilitate access to
traditional diets of higher quality, while discouraging the
adoption of calorie-rich beverages, ultra-processed loods, and
diets high in sugar, fat, and salt.2* 22 Special attention should be
given to promoting breastfeeding and healthy weaning
practices, not only to combat undernutrition but also to

mitigate the risk of obesity later in life.*

Drawing from past experiences in developed nations,
particularly the United States and Japan, which face similar
challenges due to their large populations! 2!, valuable lessons
can be learned. The recent emphasis on active living and
healthier diets, prioritizing basic loods while aveiding junk
[ood, fast food, and sugar-sweetened beverages (SSBs).
observed in these countries, can serve as crucial steps Loward
healthier lifestyles and can be adapted or reinforced in other
mega-countries where the transition to unhealthy diets is not

yet widespread 7376

Furthermore, early detection, appropriate treatment,
and other interventions to control rigk factors such as high
blood pressure, cholesterol, and sugar levels need to be analysed
and implemented alongside adequate  monitaring  and
evaluation systems. Primary prevention strategics, including
the use of statins, antihypertensive drugs, or a polypill, have
shown promising results, making investments in exploring
these options a priority for countries experiencing a rise in
NCDs, particularly among populations with limited or no
access to primary healtheare services.”7 % Many mega-countries
have already made efforts to reduce tobacco, alcohol, and salt
consumption, as well as promote optimal breastfeeding

practices and ph ysical activivy 240 333437 U H

Among the most cllective measures, taxation on
tobacco, alcohol, and SSBs has demonstrated its ability to
reduce the consumption of these unhealthy products, serving as
a powerful public health wool that complements other strategies
aimed at reducing NCDs.*% Suhstantial evidence has also
emerged on the benefits of salt reduction in reduZeing
cardiovascular diseases (CVDs).* @ Additionally, regulations
to decrease the use of other unhealthy ingredients like sugar and
saturated/trans [ats, improve food labels to facilitate informed
consumer choices, control marketing to children, and promote
physical activity have been recognized as  essential
interventions to encourage widespread adoption of healthy

lifestyles, 67

STRATEGIES TO ADDRESS THE DOUBLE
BURDEN OF DISEASE IN HEALTH
SYSTEMS

In a comprehensive review that examined community-
hased interventions lor heart health in the USA, the results
conclusively demonstrate the high degree of generalizability
and costeffectiveness of the community approach in
cardiovascular disease (CVD) prevention. These interventions
leverage mass communication methods,  successfully
disseminate information through community networks, and
possess the potential to influence environmental, regulatory,
and institutional pelicies that shape health”™ Notably,

countries with major demonstration projects on heart health
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have exhibited sigmficant declines in CVD rates, highlighting
the strong association between national progress and major

heart health promotion initiatives.

Rasedl on thearetical considerations, review autcomes,
and practical experiences, this article puts forward a set ol
recommendations for non-communicable disease prevention
programs. Firstly, successful community intervention programs
necessitate a thorough understanding of the community
through a comprehensive “community diagnosis,' lostering
close collaboration with various community organizations and
ensuring the active participation of community members,
Secondly, community-based interventions should combine
well-planned media and communication messages with a wide
array of community activities involving primary health care
services, voluntary organizations, the food industry,

supermarkels, workplaces, schools, and the local media.

Furthermore, to yield desirable outcomes, intervention
programs  require  an ellective  'dose’ of intervention,
underscoring the importance of developing cost-clective
intervention modalities, particularly in developing countries.
The strength of a community intervention program lies in its
ability to effect change in the social and physical environments
ol the community, encouraging the adoption of healthy
lifestyles and garnering support Lor supportive policy decisions.
It 1s imperative to establish a robust monitoring and evaluation
system to continuously track the change process and conduct

comprehensive evaluations.™

Community programs, especially national
demonstration projects, not only benefit the target community
but also have a broader impact at the national level. Therefore,
disseminating the results and evaluation [indings widely and
maintaining close collaboration with national authorities are
crucial components of community interventions. Lastly, given
the global burden of non-communicable diseases and the
influence of globalization on contemporary lifestyles and
health, [ostering international collaboration is paramount.
Practical networks that share common guidelines, while
remaining adaptable to local cultures, have proven to be
invaluable, with the World Health Organization (WHO)

playing a pivotal leadership role in these networks

SUMMARY OF KEY POINTS

Over time, developing countries have witnessed a
significant rise in the prevalence of major chronic non
communicable diseases (NCDs) and their associated risk
factors. Conditions such as hypertension, stroke, and diabetes
now alfect individuals across all age groups, irrespective of their
urban or rural residence, and socioeconomic status. Moreover,

the high cost of care exacerbates the burden on the poor,

pushing them further into poverty, Limited lay awareness and
knowledge, weak health systems encompassing biomedical,
ethnomedical, and complementary practices, and the absence of
chronic disease policies [urther compound the problem.
Consequently, the escalating risks, morbidity, and mortality
linked to chronic discases have emerged as critical public health

and developmental concerns demanding immediate attention.

In light of these pressing challenges, it is imperative to
chart new directions in research, practice, and policy to
cffectively address the burden of chronic discases in these
countries. This necessitates the establishment of active
partnerships between researchers, policymakers, industry
stakeholders, patient groups, civil society organizations, the
government, and development partners. Collaborative efforts
should locus on developing comprehensive strategies that
integrate preventive measures, early detection, and effective

management of chronic NCDs.

To tackle the growing hurden, research initiatives
should explore  innovative approaches to  enhance
understanding of the epidemiology, risk factors, and
determinants of NCDs specific to the context of these countries.
Evidence-based practices should be implemented o improve
healthcare delivery systems and empower healtheare
professionals to provide comprehensive care lfor chronic
conditions. Additionally, the development and implementation
of robust chronic disease policies are crucial to guide and

support the delivery of quality healtheare services.

Recognizing the need for multi-sectoral engagement,
partnerships with various stakeholders should be fostered.
These partnerships can facilitate resource mobilization,
knowledge exchange, and capacity building initiatives to
strengthen  healthcare systems and promote sustainahle
interventions. Furthermore, collaboration with patient groups
and civil society orgamzations can help drive community- based
awareness campaigns, facilitate patient support networks, and
advocate for policy changes that prioritize chronic disease

pre vention and man agement.

In conclusion, the escalating burden of chronic NCDs in
developing countries demands urgent action and a
comprehensive response [rom all stakeholders. By lorging
collaborative partnerships and embracing new directions in
research, practice, and peolicy, these countries can address the
challenges posed by chronic diseases, improve population

health outcomes, and [oster sustainable development.

REFERENCES

1. Wan Der Ham M, Bulijr! R, De Vries A, Campos Ponce M,
Van Valkengoed 1GM. Gender inequality and the double

burden of discase in low-income and middle-income

J. Ifemed | vol 27| issue 1]2023
ill:l.'l‘\ﬁ:_/,"“‘.["tl‘llrd!‘ll-n}ﬂl]‘l
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement
Copyright © 2022 Obaferm Awolowo University Medical Students” Association, All rights reserved.

NCDs JOURNAL / 43



b3

1.

countries: An ecological study. BM] Open. 2021 Apr
24:11(4)

Okoroiwu HU, Uchendu K1, Essien RA. Causes of
morbidity and mortality among patients admitted ina
tertiary hospital in southern Nigeria: A 6-year evaluation.

PLoS One. 2020 Aug 1:15(8 August).

Mudie K, Mei Jin Tan M, Kendall L, Addo |, dos-Santos-
Silva I, Quint J, et al. Non-communicable diseases in sub-
Saharan Alrica: A scoping review of large cohort studies. |
Glob Health, 2019:9(2).

Jean JB. The rising burden of non-communicable diseases

in sub-Saharan Alrica. 2019;

Otu A, Ebenso B, Labonte R, Yaya S. Tackling COVID-19:
Can the Alrican continent play the long game? Vol. 10,
Journal of Global Health. University of Edinburgh; 2020,

Dunachie S, Chamnan P, The double burden ol diabetes
and global intection in low and middle-income countries.
Vol. 113, Transactions of the Royal Society of Tropical
Medicine and Hygiene. Oxford University Press; 2019. p.
56-64.

Idris 10, Oguntade AS, Mensah LA, Kitamura N.
Prevalence of non-communicable diseases and 1ts risk
factors among ljegun-Isheri Osun residents in Lagos State,
Nigeria: A community-based cross-sectional study. BMC

Public Health. 2020 Aug 18;20(1).

Chikowore T, Kamiza AB, Ocluaran O, Machipisa 1,
Fatumo S. Non-communicable diseases pandemic and
precision medicine: Is Alrica ready? Vol. 63, EBioMedicine.
Clsevier BV, 2021

Riaz BK, Islam MZ, Islam ANMS, Zaman MM, Hossain
MA, Rahman MM, et al. Risk factors for non
communicable diseases in Bangladesh: Findings of the
population-hased cross-sectional national survey 2018.

BM] Open. 2020 Nov 27;10(11).

. Uddin R, Lee EY, Khan SR, Tremblay MS, Khan A.

Clustering of lifestyle risk factors for non-communicable
diseases in 304,779 adolescents [rom 89 countries: A global

perspective. Prev Med (Baltim). 2020 Feb 15131

The global burden of disease: 2004 update. World Health
Organization 2008,

2. The Global Burden ol Disease: Main Findings for Sub-

Saharan Africa. World Bank. September 9, 2013.

. Mensah GA. Global burden of cardiovascular disease.

Ischaemic heart disease in Africa. Hleart 2008;94; 836-843.

- Azevedo M and Alla §. Diabetes in Sub-Saharan Alrica:

Kenya, Mali, Mozambique, Nigeria, South Alrica and
Zambia. Int | Diabetes Dev Ctries 2008; 28:101-108.

ot

5.

16.

18.

19.

(o]
e

24.

~Jd
i

27:

The Burden of Chronic Diseases in the African Region,
Preventing Chronic Diseases a Vital Investment. World
Diabetes Foundation Summit, World Health Organization
Alrica, 2007

Wild 5, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: Estimates for the year 2000 and

projections for 2030. Diabetes Care 2004; 27:1047-33.

. The Global Status Report on Noncommunicable Discases

WHO 2010,

Asher ML, Montefort §, Bjorksten B, Lai CK, Strachan DP,
Weiland SK et al. Worldwide time trends in the prevalence
ol symptoms of asthma, allergic rhinoconjunctivitis, and
cczema in childhood: ISAAC Phases One and Three repeat
mult]countx}' cross- scctional surveys. Lancet 2006; 368:

733-T43.

Odhiambo JA, Ng'ang'a LW, Mungai MW, Gicheha CM,
Nyamwaya [K, Karimi T et al. Urban-rural dilferences in
questionnaire-derived markers of asthma in Kenyan school
children. Eur Respir | 1998; 12; 1051112,

. Monteiro CA, Moubarac |JC, Cannon G, et al. Ultra-

processed products are becoming dominant in the global

food system. Obes Rev 2013; 14 (suppl 2):21 28,

. Popkin B, Monteiro C, Swinburn B. Overview: bellagio

conference on program and policy options for preventing
obesity in the low- and middle-income countries. Ohes Rev

2013; 14 (suppl 2):1-8,

22, Brinsden H, Lobstein T, Landon J, et al. Monitoring policy

and actions on food environments: rationale and outline of
the INFORMAS policy engagement and communication
strategics. Obes Rev 2013; 4 (suppl 1):13 23,

. Jebb SA, Aveyard PN, Hawkes C. The evolution of policy

and actions to tackle obesity in England. Obes Rev 2013; 14
(suppl 2).42-39.

Ohira T, Iso H. Cardiovascular discase epidemiology in
Asia: an overview. Circ | 2013; 77:1646-1632.

. Lee IM, Shiroma EJ, Lobelo F, et al. Eifect of physical

inactivity on major noncommunicable diseases worldwide:
an analysis of burden of disease and lile expectancy. Lancet
2012; 380:219 229.626, Heath GW, Parra DC, Sarmiento
OL, et al. Evidence based intervention in physical activity:

lessons [rom around the world. Lancet 2012; 380:272-281.

26. (WHO) WHO. Global Observatory for Physical Activity:

World Health Organization; 2016
htepr//www.globalphyzicalactivityobservatory.com/countr

y-cards/ [Accessed 4 April 2016].

World Cancer Research Fund international.

NOURISHING framework 2016.

J. Ifemed | vol 27| issue 1]2023
ill:l.'l‘\ﬁ:_/,"“‘.["tl‘llrd!‘ll-n}ﬂl]‘l
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement
Copyright © 2022 Obaferm Awolowo University Medical Students” Association, All rights reserved.

NCDs JOURNAL / 44



29

30.

31.

33

s

34

5.

36.

.

38.

39

40,

heepy/fwww.werl.org/int/policy/nourishing-

framework/improve -food-supply [Accessed 4 April 2016].

28, Hawkes C, Jewell |, Allen K. A food policy package for

healthy diets and the prevention ol ohesity and diet-related
noncommunicable discases: the NOURISHING
framework. Obes Rev 2013; 14 (suppl 2):159- 168.

Basu S, Vellakkal S, Agrawal 8, et al. Averting obesity and
type 2 diabetes in India through sugar-sweetened beverage
taxation: an economic-cpidemiologic modeling study. PLoS
Med 2014; 11:¢1001582.

Jou J, Techakehakij W. International application of sugar-
sweetened beverage (SSB) taxation in obesity reduction:
tactors that may influence policy effectiveness in country-
specific contexts. Health Policy 2012; 107:83-90.

Claro RM, Levy RB, Popkin BM, Monteiro CA. Sugar-

sweetened beverage taxes in Brazil. Am | Public Health

2012, 102:178-183.

. Falbe ], Rojas N, Grummon AH, Madsen KA. Higher retail

prices of sugar-sweetened beverages 3 months after
implementation of an excise tax in Berkeley, Calilornia. Am
J Public Health 2015; 105:2194-2201

Malta DC, Barbosa da Silva ]. Policies to promaote physical

activity in Brazil. Lancet 2012; 380:195-196.

World Health Organization, Harper C. Vietnam
noncommunicable disease prevention and control

programme 20022010 implementation review, 2011

Selvaraj S, Srivastava S, Karan A. Price elasticity of tobacco
products among economic classes in India, 2011-2012. BM]

Open 2015; 5:00BI80.

National Physical Activity Plan Alliance. National Physical
Activity Plan. National Physical Activity Plan Alliance,
2016.

Nahar Q, Choudhury 8, Faruque O, Sultana §, Siddiquee M
Dictary Guidelines for Bangladesh. Dhaka, Bangladesh:
Bangladesh Institute of Research and Rehabilitation in
Diabetes, Endocrine and Metabolic Disorders (BIRDEM),
2015 June 2013. Report No.

Cappuccio P, Capewell §, Lincoln P, McPherson K. Policy
options Lo reduce population salt intake. BM] 2011;
343:d4995.

Misra A, Nigam P, TTills AP, et al. Consensus physical
activity guidelines for Asian Indians. Diabetes Technol

Ther 2012; 14:83-98.

Hidayat B, Thabrany H. Cigarette smoking in [ndonesiax
examination of a myapic madel of addictive behaviour. Int

J Environ Res Public Health 2010; 7.2473-2485.

41,

&

Ve

44,

46.

47,

48.

49,

50.

5

-

54.

Ng SW, Popkin BM. Time use and physical activity: a shift
away [rom movement across the globe. Obes Rev 2012;

13:659-680.

2 Dwyer-Lindgren L, Freedman G, Engell RE, et al.

Prevalence of physical activity and obesity in US counties,
2001-2011: a road map for action. Popul Health Metr 2013;
11:7.

. Ng SW, Howard AG, Wang H]J, et al. The physical activity

transition among adults in China: 1991-2011. Obes Rev
2014: 15 (suppl 1):27-36.

Hallal PC, Cordeira K, Knuth AG, et al. Ten-year trends in
total physical activity practice in Brazilian adults: 2002-

2012, | Phys Act Health 2014; 11:1525-1530.

5. Popkin BM. Nutrition transition and the global diabetes

epidemic. Curr Diab Rep 2015; 15:64.

Brownell KD, ITurll:y T, Willett WC, et al. The pu|7|ir
health and economic benelits of taxing sugar-sweetened

beverages. N Engl | Med 2009; 561:1599- 1605.

Colchero MA, Popkin BM, Rivera JA, Ng SW. Beverage
purchases [rom stores in Mexico under the excise tax on
sugar sweetened beverages: observational study. BM) 2016;
352:h6704.

Lee JM, Chen MG, Hwang TC, Yeh CY. Effect of cigarette
taxes on the consumption of cigarettes, alcohol, tea and

collee in Taiwan. Public Health 2010; 124:429-436.

Bond ME, Williams MJ, Crammond B, Loff B. Taxing junk
food: applying the logic of the Henry tax review to food.
Med | Aust 2010; 193472473,

Martire KA, Mattick RP, Doran CM, Hall WD. Cigarette
tax and public health: what are the implications of
financially stressed smokers for the effects of price
increases on smoking prevalence? Addiction 2011; 106:622-
630.

. Chaloupka FJ. Maximizing the public health impact of

aleohol and tobacco taxes. Am | Prev Med 2013; 44:561-

562.

~Young-Wolll KC, Kasza KA, Hyland A], McKee SA.

Increased cigarette tax is associated with reductions in
alcohol consumption in a longitudinal U.S. sample. Aleohol
Clin Exp Res 2014; 38:241-248.

. Gigliotti A, Figueiredo VC, Madruga CS, et al. Tlow

smokers may react to cigarette taxes and price increases in
Brazil: data from a national survey. BMC Public Health

2014; 14:327.

Krauss M], Cavazos-Rehg PA, Plunk AD, et al. Flfects of

state cigarctte excise taxes and smoke-free air policies on

J. Ifemed | vol 27| issue 1]2023
ill:l.'l‘\ﬁ:_/,"“‘.["tl‘llrd!‘ll-n}ﬂl]‘l
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement

Copyright © 2022 Obaferm Awolowo University Medical Students” Association, All rights reserved.

NCDs JOURNAL / 45



o
]

56.

38

39.

60,

6

63

64,

65.

66.

67,

state per capita aleohol consumption in the United States,

1980 to 2009. Alcohol Clin Exp Res 2014; 38:2630-2638,

. Roehr B. Soda tax’ could help tackle obesity, says US

director of public health. BM] 2009; 339:h3176.

Powell LM, Chriqui ], Chaloupka FJ. Associations between
state-level soda taxes and adolescent body mass index. ]
Adolese Health 2009; 45 (3 Suppl).S57-563.

Sturm R, Powell LM, Ch rigui | F, Cha!nupka FJ. Soda
taxes, soft drink consumption, and children’s body mass
index. Health Aff (Millwood) 2010; 29:1052-1058.

Cecchini M, Sassi T, Lauer JA, et al. Tackling of unhealthy
diets, physical inactivity, and obesity: health effects and

cost-effectiveness. Lancet 2010; 376:1775- 1784,

Bibbins-Domingo K, Chertow GM, Coxson PG, et al.
Projected effect of dietary salt reductions on future

cardiovascular disease. N Iingl‘] Med 2010; 362:590-599.

Coxson PG, Cook NR, Joffres M, et al. Mortality benefits
from US population-wide reduction in sodium
consumption: projections from 3 modeling approaches.
Hypertension 2013, 61:564-570,

. Coxson PG, Bibbins-Domingo K, Cook NR, et al. Response

to mortality benefits from LS. population-wide reduction
in sodium consumption: projections from 3 modeling

approaches. Hypertension 2013; 61:e60.

. Bibbins-Domingo K. The institute of medicine report

sodium mtake in populations: assessment of evidence:
summary of primary findings and implications for
clinicians. JAMA Intern Med 2014; 174:136-137.

Barquera S, Appel 1. Reduction of sodium intake in the
Americas: a public health imperative, Rev Panam Calud
Publica 2012; 32:251-252.

Popkin BM. Bellagio Meeting g, Bellagio Declaration 2013.
countering Big Food’s undermining of healthy food
palicies. Obes Rev 2013; 14 (suppl 2):9- 10

Te Morenga L, Mallard §, Mann |, Dietary sugars and body
weight: systematic review and meta-analyses of
randomised controlled trials and cohort studies. BMJ 2013,

5467492,

Micha R, Mozaffarian D. Saturated {at and cardiometabolic
risk factors, coronary heart disease, stroke, and diabetes: a

[resh look at the evidence, Lipids 2010; 45:893-905.

Mozaffarian D, Fahimi S, Singh GM, et al. Global sodium
consumption and death from carcdiovascular causes. N Engl
] Med 2014; 371:624-634.

68, Pan American Health Organization (PAHO).
Recommendations from a Pan American Health
Organization Expert Consultation on the Marketing of
Food and Non-Alcoholic Beverages to Children in the
Americas. Wash'mgmn, DC: 2011 Contract No.: ISBN: §78-
92-75-11638-8.

69. World Health Organization (WHO). Set of

recommendations on the marketing of foods and

nonalcoholic beverages o children, Washington DC: 2010.

70. Theodore FL, Tolentino-Mayo L. Hernandez-Zenil E, et al.

Pitfalls of the self-regulation of advertisements directed at
children on Mexican television, Pediatr Obes 2016; doi:
1011 /ijpocl 2144, PubMed PMID: 27135300,

71. Sacks G, Rayner M, Swinburn B. Impact of front-of pack

‘traffie-light' nutrition labelling on consumer food

purchases in the UK. Health Promot Int 2009; 24:344-352.

limit the advertising of food and beverage products to
children: a systematic review. Obes Rev 2013; 14:960-974.

73. Barrers LH, Rothenberg S, Barquera S, Ciluentes E. The
toxic food environment around elementary schools and
childhood obesity in Mexican cities. Am | Prev Med 2016;
Epub 2016/04/07. doi: 10.1016/j.amepre.2016.02.021,
PubMed PMID: 27050412,

74. Gosliner W, Madsen KA. Marketing londs and beverages:
why licensed commercial characters should not be used to
sell healthy products to children. Pediatries 2007; 119:1255
1256.

75. Schooler C et al. Synthesis of findings and issues from
community prevention trials. Annals of Tpidemiology,
1997, 57: 554-568.

76. Aulilki Nissinen, Ximena Berrios, Pekka Puska.
Community-based noncommunicable disease
interventions: lessons from developed countries tor
developing ones. Bulletin of the World Health
Organization 79 (10), 963-970, 2001,

All Comrespendence should be fum'a.rde;:]- to the Ed.imz-iJ:.—Chief.sz.m:d_"
Jourmal Chib

Tfeme dic(@prmil.com

J. Iemed | vol 27| issue 112023
Ill:l.'p:';:_//iftmrdjta;ﬂln
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement
Copyright © 2022 Obaferm Awolowo University Medical Students” Association, All rights reserved.

2. Galbraith-Emami 8, Lobstein T_The impact of initiatives to

NCDs JOURNAL / 46



