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Glossary
A class of proteins whose plasma concentrations increase or decrease in response to
inflammation
Adiponectin
A hormone produced by adipose (fat) tissue that influences the metabolism of lipids and
glucose
Adiposity
The quality or state of being fat
Atherogenic
Tending to promote the formation of fatty plaques in the arteries
Atherosclerotic lesions A deposit or degenerative accumulation of lipid-containing plaques on the innermost layer
of the wall of an artery
Chemokines
Cytokines with various immunoregulatory functions, including attracting white blood cells
to sites of infection
Cortisol
Known more formally as hydrocortisone; a steroid hormone that is released in response to
stress and a low level of blood glucocorticoids
Cytokines
Substances, such as interferon, interleukin, and growth factors, that are secreted by certain
cells of the immune system and have an effect on other cells
Disaccharides
Sugars whose molecules contain two monosaccharide residues
Dyslipidaemia
High triglyceride and low LDL cholesterol levels in blood
Epigenetic
Resulting from external rather than genetic influences
Gemuk
Overweight/obese or"Fat" in Indonesian.
Gemukness
Deliberately unspecific term meaning overweight/obesity but in the Indonesian context
where BMI cut-offs are probably much lower than 25/30. Gemukness is'hidden fatness'
Gizi buruk
Severe undernutrition (marasmus/kwashiorkor)
HDL cholesterol
High-density lipoproteins, a.k.a. the "good" cholesterol
Acute phase proteins

Hydrolysation
Hypercholesterolemia
Hyperglycaemia
Hypertension
Hypertriglyceridemia
Impaired glucose
tolerance
Inflammatory state of
obesity
Insulin resistance
syndrome
Ischaemic heart
disease
LDL cholesterol
Leptin
Metabolic syndrome
Monosaccharide
Myocardial infarction
Obesogenic
Obesity

The chemical reaction of a compound with water, usually resulting in the formation of one
or more new compounds
High blood cholesterol levels
High blood sugar levels
High blood pressure
High blood levels of triglycerides, the most abundant fatty molecule in most organisms
A pre-diabetic state of hyperglycaemia that is associated with insulin resistance and
increased risk of cardiovascular disease
A low-grade, chronic inflammation orchestrated by metabolic cells in response to excess
nutrients and energy
A name for a group of risk factors that occur together and increase the risk for coronary
artery disease, stroke, and type 2 diabetes
A disease characterized by reduced blood supply to the heart
Low-density lipoproteins; a.k.a. the"bad" cholesterol
A protein hormone that plays a key role in regulating energy intake and energy expenditure
Comprises a group of risk factors including abdominal obesity, dyslipidaemia, hypertension,
and impaired glucose tolerance
Sugars (e.g., glucose) that cannot be hydrolysed to give a simpler sugar
Irreversible injury to the heart muscle (heart attack)
Factors tending to make individuals fat, such as environments that promote decreased
physical activity and/or increased intake of energy dense foods
A medical condition in which excess body fat reduces life expectancy and/or causes
increased health problems
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Overweight
Pathophysiological
Postprandial
Stunting

White adipocytes

Having more body fat than is optimally healthy
Changes or alterations in function that accompany a particular syndrome or disease
During or relating to the period after a meal
Excessively short, or below minus two standard deviations from median height for age of
reference population
Below minus two standard deviations from median weight for age of reference population
Excessively thin, or below minus two standard deviations from median weight for height of
reference population
White fat cells

White adipose tissue

White fat

Underweight
Wasting
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The Double Burden of Malnutrition and Its Consequences
A concept first presented just over a decade ago, the DBM is the coexistence of undernutrition and
overnutrition of macronutrients and micronutrients across the life course in the same population,
community, family and even individual. Of particular concern is the life-course dimension of the DBM, or
the link between maternal and fetal undernutrition and increased susceptibility to overnutrition and diet
related non communicable diseases later in life.
The DBM is a global problem that affects rich and poor countries alike: 25% of the world's population is
overweight, while 17% of pre-school children are underweight and 28.5% are stunted, 40% of women of
reproductive age have anaemia, and one-third of the global population still suffers from iodine deficiency.
Most lower-middle income countries (LMICs) are considered to be affected by the DBM, with overweight
increasing faster than underweight isdecreasing in most of them. While obesity has doubled globally in the
last three decades, it has tripled in LMICs in just two decades.
The consequences of the DBM are grave and manifest across the life course. Overall country development,
improved water and sanitation practices, and increased vaccine coverage mean that more children are likely
to survive their first two years of life, even if they have suffered undernutrition. For those that survive this
critical period, however, the damage done by this early interval of undernutrition is seen throughout the life
course. When this stunted length growth is followed by accelerated weight growth later in life, there is an
increased risk for obesity and other diet-related NCDs, such as Type 2 diabetes and cardiovascular disease,
later in life. NCDs are responsible for the majority of deaths worldwide, and are disproportionately high in
LMICs, where nearly 80% of all NCD deaths occur.

Indonesia's DBM problem is urgent
There is evidence of overweight and underweight among young children, indicating that the DBM is already
a concern in Indonesia. Stunting is the principal nutrition concern, a fact made more troubling given the
links between early stunting and the risk of NCDs later in the life course, which are now the majority of the
disease burden in Indonesia. This link between stunting and NCDs is not yet well understood or addressed
by health workers and policy makers.
Traditionally, Indonesia has prioritized undernutrition, paying special attention to "Gizi Buruk" or severe
underweight as a way tojudge the national nutritional situation. However, by this measure alone, nutritional
issues appear largely resolved, as the prevalence of gizi burukis just 5.4% in children under-five. That 36% of
children under five are stunted isof greater concern given the lifelong consequences.
The Indonesian Family Life Surveys, representative of 85% of the population, indicate that over a fifteen year
period, the proportion of thin men and women decreased considerably while the proportion of "gemuk"
(obese/overweight) men and women nearly doubled. This suggests that underweight is declining and
overweight is increasing in Indonesian adults, much like it is in Indonesian children, where rates of"Gemuk"
in the younger children (<Sy) are greater than in the older ones (6-12y) while preschool child underweight
rates have fallen at double the rate of stunting over the last two decades. This is a trend similar to that
seen in most other LMICs. Maternal undernutrition and micronutrient deficiencies also contribute to the
malnutrition situation in Indonesia.

Assessing the Causes of the DBM in Indonesia
While the causes of DBM across the life course are complex, our assessment analyzed the DBM in Indonesia
using a system map of obesity developed by the Foresight Project in the UK, which groups more than 100
variables into four thematic areas:
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1. Health and biological environment. Indonesia is well on its way in its demographic transition. Life
expectancy has improved and more people have access to primary health services, thanks to Indonesia's
prioritization of primary health care, increased expenditures for health, and a spate of health policies in
the eighties and nineties that led to better distribution of health facilities throughout the country. This
aging population in turn is influencing the subsequent epidemiological transition, and the changing
age structure has contributed to a shift in the burden of disease from infectious diseases to NCDs. Today,
NCDs account for the majority of disability and mortality in Indonesia, with cardiovascular disease a
leading cause of death (30% of all NCD deaths, followed by cancer, chronic obstructive pulmonary
disease, and diabetes).
2. Economic and food environment. Indonesia's increase in national wealth has been accompanied by
declines in poverty and an increase in food availability as energy per capita, mostly coming from fat
doubling. Rice availability remained mostly stable while energy coming from meat and fish doubled,
from milk tripled, and from wheat increased six-fold. Simultaneously, the increased global trading
of foods has led to increasing amounts of processed food imports in LMICs, which are distributed
mainly through growing supermarket chains and multinational fast-food companies. Urban areas are
particularly affected by these new commercial outlets.
3. Physical/build environment. An assessment of Indonesia's physical environment reveals an urban
environment that is fairly unfriendly to pedestrian physical activity with limited access to healthy foods
seen in many urban environments, so that those traveling to and from school and work have few options
other than ready-made foods outside of the home. At present and particularly given a low public
awareness of the DBM problem, schools are not yet a venue for preventing child obesity. It is unclear
where children buy their food, but likely some 35% comes from street vendors; regulating this to ensure
children eat more healthily is a challenge that should be better addressed.
4. Socio-cultural environment. Indonesia continues to retain much of its culture even while immersing
itself in all forms of modern media. Traditional customs influence maternal and early child undernutrition,
and social norms dictate that many women get married while they are still children: 25% of all women
of reproductive age are married before age 18, and 10% before age 16, likely contributing to high low
birth rates, especially in the outer islands. At the same time, children watch around 4 hours of television
a day, and the advertising of processed food dominates the media, with advertisements targeted
toward children. The majority of parents report that their purchases are influenced by their children's
choice more than advertisements, suggesting the need to curb these external influences, as some other
countries have done.

Addressing the DBM in Indonesia
The actions needed to strengthen the response to nutrition issues are well established and recognized
under the Scaling Up Nutrition (SUN) movement, which Indonesia joined in September 2012. Focused on
maternal and child undernutrition, SUN should be built upon and adopted as countries consider enhanced
responses to the DBM problem, particularly as efforts to address maternal and child undernutrition are a
necessary first step to prevent DBM later in the life course.
While Indonesia has made progress in micronutrients, and has begun work to promote good nutrition
practices such as exclusive breastfeeding and baby friendly hospitals, there is room for improvement in
coordination for improving across sectors and within all levels of the government. An overarching DBM
policy framework at the country level, such as that included below, would include actions needed by several
Ministries and across four pillars: food security, food safety, healthy life styles, and nutrition.

Policy actions for consideration in Indonesia
Grouped by functional area, stage of the life course, and type of activity, the following policy actions are
suggested for consideration and further in-depth discussion as well as immediate action and piloting:
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Nutrition Policies and Plans
* Ensure from the earliest moment possible and practical that nutrition programmes in Indonesia become
oriented towards tackling the DBM, recognizing that the first priority for doing so is to tackle the problem
of stunting by improving maternal and child nutrition, largely by implementing the Lancet Nutrition
Series package of direct nutrition interventions
* Ensure that the plan for the high-level national nutrition council/forum eventually includes plans to
tackle the DBM, building on current initiatives to follow through on the SUN.
* Consider ways to ensure that both the future National Plan for Development (RPJMN) and National
Action Plan for Food and Nutrition (RANPG) adequately contemplate the DBM.
Maternal, Infant and Young Child Nutrition
* Strengthen the mechanisms already in place and ensure the enforcement of the Code of Marketing of
Breastmilk Substitutes so that infants are no longer given breastmilk substitutes by health professionals,
especially at the time of birth
* Strengthen efforts to improve diets of young children through home-fortification, fortification of
complementary foods, and/or animal source foods as appropriate.
* Further strengthen all efforts to control the multiple micronutrient deficiencies that continue to assail
mothers and young children especially, through fortification and/or through supplementation. As a short
term measure until sanitation levels improve, introduce deworming during pregnancy as recommended
by WHO to help control maternal anaemia.
Food and nutrition security
* Strengthen aspects of agricultural policy in order to promote vegetable and fruit production through
small scale local farmers, not only to improve quality of food availability but also to improve incomes
among the rural poor, so that both food security and nutrition security are ensured.
* Strengthen all social welfare programmes for mothers and young children by ensuring conditionality
of cash transfers as well as linkages to the promotion of high nutritional cash crops such as fruits and
vegetables, which could/should be provided by small scale local farmers through local farmers markets.
Nutrition Education and Healthy Life Styles
* As a first priority for dealing with the "stunting-obese-NCDs" problem, develop extensive and effective
nutrition education throughout the country for students, academicians, government officials, politicians,
the food industry, and the general public
* Make plans to make all schools"nutrition friendly" schools, with pilot initiatives in at least five provinces,
building on current efforts through PMTAS, Indonesia's feeding program for school children.
* Ensure that all capacity building efforts to strengthen nutrition professionals and health service staff
fully contemplate the DBM
* Introduce national regulations to reduce the impact on children of marketing of foods high in saturated
fats, trans-fatty acids, free sugars, or salt, in function of the policy recommendation of World Health
Assembly resolution WHA63.14. Advertising of any food to children through any media should be
banned and infractions punished.
* Take measures to ensure that future urban planning initiatives are more "exercise friendly" by including
more bike lanes, pavements, pedestrian precincts and parks.
Research
* Develop models to estimate the economic and fiscal impacts of the DBM across the life course.
* Explore the potential for and possibilities of introducing taxes on imported food commodities that
benefit from subsidies in the country of origin, as well as taxes on selected fast foods such as high sugar
drinks, that are particularly obesogenic.
* Investigate the fat content of the national diet including the quality of the fat (how much is saturated
and how much is poly-unsaturated), as well as the amounts and sources of trans fats being consumed.
* Initiate national level nutrition surveys to ascertain the situation with regard to micronutrient status,
especially for iron deficiency anaemia, and iodine, vitamin A and zinc deficiencies.
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Chapter 1

Introduction

The purpose of this report is to assess the Double Burden of Malnutrition (DBM) problem in
Indonesia. It builds on and should be seen as complimentary to the Indonesia Landscape Analysis
Country Assessment report (LACA)', which found that overweight and underweight co-existed among
young children, confirming that the DBM is already a concern in Indonesia2 . The focus of the LACA was
on maternal and child undernutrition and especially on the extent of scaling-up of an essential package of
interventions' for improving maternal and child undernutrition. As noted then, most Indonesians, including
government officials and health providers, still consider severe undernutrition ("gizi buruk") to be the main
nutrition problem to focus on. They are not aware that the trend of undernutrition, including gizi buruk, is
declining and overweight is increasing, both among the rich and the poor. Indeed there is little awareness
of the DBM issues, be it in government, the public or professional circles. While the focus of this report
is on overnutrition it also looks at how undernutrition contributes to this problem across the life course,
including the links to the noncommunicable diseases (NCDs), and especially those that are diet-related such
as diabetes, hypertension (high blood pressure), dyslipidaemia (high triglyceride and low LDL cholesterol) and
cardiovascular disease (CVD).
The assessment is based on information collected during a visit to Jakarta and Yogyakarta in
late November 2011 when interviews were held with the key actors involved in DBM problems in
Indonesia. During this short visit many useful and insightful perspectives were gained and much information
was collected. Subsequently additional searches have been carried out using Google and PubMed as
appropriate to find further articles published on topics of relevance to the DBM problem in Indonesia. A
background document reviewing the global literature on the DBM was developed from October through
December, and from January to March 2012 a course on the DBM was given to MPH students at Tulane
University; all of this has helped shape the development of this report. A first version of the report was
shared with a group of Indonesian nutrition professionals and scholars, together with nutrition donors at a
meeting held by Bappenas on the 3 rd April 2012 in Jakarta, and comments received by 13th April 2012 from
the professionals present' were then incorporated into this final draft.
The report begins by describing what the DBM means as well as what its consequences are, before
going on to examine the DBM situation in Indonesia and then making recommendations on what
actions should be taken to both prevent and mitigate these problems across the life course.

1.1 What is the Double Burden of Malnutrition?
The DBM concept wasfirst presented as a"new paradigm"just over a decade ago'. DBM isthe coexistence
of undernutrition and overnutrition of macronutrients as well as of micronutrients, across the life course in
the same population. The justification for the new paradigm was that most countries have to deal with both
overnutrition and undernutrition problems, such that separating the treatment and/or prevention of these
"deficiencies" and "excesses" was no longer sensible. In addition, new evidence suggested that linkages
across the lifecycle mean that maternal and fetal undernutrition increases a population's susceptibility to
overnutrition and diet-related NCDs in adulthood.
For many decades the term "malnutrition" has been commonly but wrongly used to mean
undernutrition.This misnomer derives from the early focus of nutrition research efforts on determining the
causes of protein calorie malnutrition (PCM), as child undernutrition was then called6 . In fact, malnutrition
refers to nutritional excesses as well as deficiencies', with undernutrition the result of insufficient intake,
poor absorption and/or poor biological use of the nutrients, which can result in impaired body functions,
impaired growth and underweight. Overnutrition is the result of excess or imbalanced nutrient intakes,
1

1. Nina Sarjunani - Bappenas (chair), 2. Fasli Jalal - Nutrition Expert (by email), 3.Soekirman - KFI/IPB Bogor, 4.Hamam Hadi -UGM,
5. RazakThaha -UNHAS (by email), 6.Endang Anhari-FKM-UI, 7.Drajat Martianto - IPB Bogor, 8. Arum Atmawikarta - Bappenas (by
email), 9. Dini Latief - Nutrition Expert (by emil), 10. Hadiat - Bappenas, 11. Atmarita - MOH, 12. Idrus Jusat - University Esa Unggul,
13. Rachmi Oentoro - Medical Nutrition Association (PDGM), 14.Abas Jahari- MOH, and 15. Josi Diani Tresna - Bappenas.
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which can also result in impaired body functions as well as overweight and/or obesity. Although the DBM
terminology is commonly used to mean just underweight and overweight (deficiency and excess of energy
derived from macronutrients), it also includes deficiencies and excesses of micronutrients.
The lifecycle dimension of the DBM is important since it is increasingly recognized that nutritional
insults during the critical periods of fetal and young child development produce lifelong
consequences' ". Adult height is largely determined by height at two years of ageo, with average child
height growth after the second year of age being the same in all populations". Differences in child growth
seen across populations are primarily due to environmental differences rather than genetic ones 2 .
In most developed countries a secular trend has been observed over the last century or more in which
final adult height has increased by one to two centimetres per decade as living conditions improved,
especially in upper income groups". The secular trend has now ceased in the US, with adult height even
decreasing in the last decadel4 ; the population has gone from being the tallest in the world to being among
the most overweight". While the secular trend still continues in many European countries, with the Dutch
being the tallest nation, the problem of obesity has multiplied. In almost half of OECD countries 50% or
more of the population is overweight, whereas prior to1980 rates were generally well below 10%16. It is
likely that in most low- and middle-income countries (LMICs) the DBM is associated with an increasingly
faster transition in the factors that affect growth across the life course, such that the effects of the secular
trend are becoming intra-generational, i.e. being compressed within the same generation, and overweight/
obesity increasing faster than final adult height.
The DBM is a global problem, with 25% of the world's population being overweight", while 17% of
preschool children are underweight and 28% are stunted, 40% of women of reproductive age have
anaemia, and a third of the global population still suffers from iodine deficiency despite remarkable
increase in the coverage of iodized salt'l.These nutritional problems are not simply divided between rich
and poor countries, however: indeed most LMICs were considered to be affected by both overnutrition and
undernutrition at least a decade agol 9 . The most common form of the DBM is probably energy overnutrition
and iron deficiency, a problem common even in the US where iron deficiency is more prevalent in obese
children than in normal weight children 20 ,and in obese women than in normal weightwomen 2 1. Paradoxically,
the decrease in child undernutrition in Brazil during the nineties, which was accompanied by increase in
adult obesity 22, also saw an increase in anaemia 23 . Furthermore, overweight appears to be increasing faster
than underweight decreases in most LMICs 2 4 , Such that while obesity has doubled globally in the last three
decades, it has tripled in LMICs in just two decades25. Overweight/obesity is not just a problem for the rich
in LMICs; all income groups are increasingly affected. Those born in the poorest income groups and suffer
early undernutrition, followed by better and/or accelerated growth later in their life course, appear to be at
even greater risk.

1.2 What are the consequences of the DBM?
The problems associated with the DBM are considerable, and many are manifest across the life course.
The effects of maternal and young child undernutrition during the fetal/infant period are considerable, and
among those that survive the consequences are seen across the life course. Estimates suggest that maternal
and child undernutrition is associated with between one-halF 6 and one-third 27 of global child deaths.These
differences in the proportions of child mortality attributable to undernutrition likely reflect changes in the
occurrence of different diseases over time. The contribution of undernutrition to child mortality varies by
disease, and is highest for diarrhoeal diseases (73%) and close to half for pneumonia, measles and severe
neonatal infections28 . As countries develop and progress is made in improving the household environment
through improved water, sanitation and hand washing with soap, together with increased vaccine coverage,
more foetuses survive beyond infancy despite having suffered from maternal and child undernutrition.
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For those fetuses that survive beyond infancy, the damage done by undernutrition during this early
period can be seen across the life course. Final adult height, which is largely determined by two years
of age, is a reflection of how good nutrition was during this early period in life29 . Height at two years of
age is considered the best indicator of the quality of a nation's human capital, with maternal and child
undernutrition associated with less schooling, and reduced economic activity later in the life of the child30 .
There is also evidence that constrained fetal growth produces measureable differences in immunity, as
well as a greater propensity for diet-related NCDs such as type 2 diabetes and cardiovascular diseases
later in the life course. Based on conservative assumptions related only to lost productivity, the costs of
child undernutrition in the Asia region were estimated to be at least two or three per cent of GDP3 '. Earlier
work suggesting that half of the economic growth of the UK between 1800 and 1980 is attributable to the
improved nutrition of the workforce is thought to be a conservative estimate 3 2.
Later in the life course, diet and nutrition, and especially obesity, are important underlying causes
of many NCDs including hypertension, diabetes, cancer, stroke, and ischemicheart disease". NCDs are
responsible for 63% of 57 million deaths worldwide and they are disproportionately high in LMICs where
nearly 80% of NCD deaths occur 34 . The leading causes of NCD deaths in 2008 were cardiovascular disease
(48%), cancers (21%), respiratory diseases (12%) and diabetes (4%). Furthermore, 44% of all NCD deaths
occur before the age of seventy, and in LMICs this ratio is higher (48%) than in high income countries (26%).
Among people younger than seventy in 2008, cardiovascular diseases were responsible for the highest
proportion of NCD deaths (39%) followed by cancers (27%). Chronic respiratory disease, digestive diseases
and other NCDs were together responsible for approximately 30% of deaths and diabetes was responsible
for 4%. As populations in LMICs age and longevity increases, NCD deaths are projected to increase and will
become the most dominant cause of mortality in most countries by 2030.
The risksof getting CVD are related to a set of conditions called"the metabolic syndrome" The metabolic
syndrome comprises a group of risk factors including abdominal obesity, dyslipidaemia, hypertension, and
impaired glucose tolerance 3. When occurring together they increase the risk of developing CVD twofold and
type 2 diabetes three-fold. The three disorders (overweight, abnormal blood lipid levels, and raised blood
pressure) cause two-thirds of the CVD burden. In addition, three-quarters of type 2 diabetes is associated
with overweight as an underlying cause36
The costs of treating the metabolicsyndrome are considerable and growing, even in LMICs. Among the
few LMICs with data available, the costs of treating CVD in South Africa already accounted for up to 25% of
all healthcare spending (2%-3% of GDP) a decade ago". There is more information available on the costs of
the various components of the metabolic syndrome in wealthy countries such as the US, where the metabolic
syndrome was present in almost one-half of a population-based study of the elderly38 , and the total costs
to Medicare were 20% higher among participants with the metabolic syndrome. The metabolic syndrome
per se was not an important predictor of long-term costs over and above its constituent parts however,
with abdominal obesity, low HDL cholesterol, and elevated blood pressure associated with 15%, 16%, and
20% higher costs, respectively. Across the entire US population, overweight and obesity costs were recently
estimated to be US$147 billion or 9% of healthcare expenditures", and hypertension costs were US$109
billion a decade ago 40 . The total cost of diabetes in the US in 2007 after factoring in the additional costs of
undiagnosed diabetes, pre-diabetes, and gestational diabetes was estimated at US$218 billion 4 1. The direct
and indirect costs of CVD in the US were estimated at US$368 billion in 200442, with one in three adults
having CVD and 36% of all deaths having CVD as the leading cause of death among men and women in
200843. A recent study from the World Economic Forum suggests that globally, NCDs will cost more than US
$30 trillion over the next 20 years, representing 48% of global GDP in 2010, and pushing millions of people
below the poverty line 4 4.
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Figure 1. The Indonesian Archipelago
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Indonesia is an archipelagic country with some 17,500 islands, only 6,000 of which are inhabited.
Straddled across the equator it spreads over 5,120 kilometres from east to west and 1,760 kilometres from
north to south (see Figure 1). More than 80% of the territory is covered with water and the land area is
about 1.86 million square kilometres. It comprises five main islands: Sumatra, Java, Kalimantan (Borneo),
Sulawesi, and New Guinea; two major archipelagos (Nusa Tenggara and the Maluku Islands); and sixty
smaller archipelagos.

2.1 The socio-demographic context
With a population of 240 million, Indonesia is the world's fourth most populous country after China,
India and the US.The national average population density is 109 people per square kilometer, but there are
large differences between the islands, from Java with 951 people per square kilometer to Kalimantan with
only 20 people per square kilometer. Nearly sixty per cent of the population lives on Java, which is only
seven per cent of the country's total area and one of the most densely populated areas in the world.
The Indonesian population consists of many distinct ethnic, linguistic, and religious groups. The
Javanese (41%) are the largest and the politically dominant ethnic group, followed by Sundanese (15%),
Madurese (3%), Minangkabau (3%), among many others (38%). Since independence seventy years ago,
Indonesia has developed a shared identity defined by a single national language, ethnic diversity and
religious pluralism within a majority Muslim population. Indonesia's national motto: "Unity in Diversity"
articulates the diversity that shapes the country.
The Indonesia population is at stage three of the demographic transition model, i.e. it is already a
mature industrial society with an ageing, literate population 45 . Forty years ago the birth rate was 41 per
thousand people and the death rate was 17 per thousand people. In 1990 these rates were 26 and 9, and
in 2009 they were 18 and 6 respectively. Life expectancy has improved from 48 years in 1970, to 62 years in
1990, and 68 years in 2009. In 2009 28% of the population was under-1 5 years of age and 6% was over 65
years of age such that the dependency load was 34% of the population. Literacy rates are very high at 92%
of adults, with little gender gap in youth literacy rates (97% males and females 96%). Approximately 118
million people (52 per cent of the population) live in urban areas.
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2.2 The political/administrative context
Indonesia is a modern state, governed by a democratically elected governmental system. Although
proclaiming its independence with a new constitution in 1945, the Republic of Indonesia only gained a
stable and development-oriented government in 1966 with the establishment of the"New Order" regime,
which lasted until 1998. The governmental system is now a parliamentary one with a president who is the
head of state, commander-in-chief of the Indonesian National Armed Forces, and director of domestic
governance, policy-making, and foreign affairs. The president appoints a council of ministers that forms
the executive body. The 2004 presidential election was the first in which the people directly elected the
president and vice president.The president may serve a maximum of two consecutive five-year terms.
The highest state institution is the People's Consultative Assembly (MPR), whose functions
include supporting and amending the constitution, inaugurating the president, and formalizing
broad outlines of state policy. It has the power to impeach the president. The MPR comprises two
houses; the People's Representative Council (DPR), with 560 members, and the Regional Representative
Council (DPD), with 132 members elected by the provincial parliaments. The DPR passes legislation and
monitors the executive branch; party-aligned members are elected for five-year terms by proportional
representation. Reforms since 1998 have markedly increased the DPR's role in national governance. The
DPD is a new chamber for matters of regional management.
Administratively, Indonesia consists of 33 provinces, 5 of which have special status. Each province has
its own political legislature and governor. The provinces are subdivided into regencies and cities, which are
further subdivided into districts, and then into village groupings. Following the implementation of regional
autonomy measures in 2001, the regencies and cities have become the key administrative units. The village
or"kelurahan" administration level is the most influential on a citizen's daily life, and handles matters of a
neighbourhood through an elected chief, called the lurah.
In the last decade Indonesia has been transformed from one of the most centralized to one of the most
decentralized governments in the world. Until 2000, Indonesian development was largely controlled by
the various line ministries together with BAPPENAS (National Development Planning Agency). In 2001 a
series of regulations came into effect that transferred the responsibility for the delivery of public services
such as health and education to the district or municipality level, and the number of districts is around 500.
Areas of competence which were maintained at the central level included foreign affairs, defence, finance,
justice and religion. For the remaining areas including health, agriculture and education, the role of central
level of government is restricted to that of setting standards and norms, monitoring and evaluation, and
controlling, while that of the provincial government is one of supervision and facilitation.

2.3 The economic context
Indonesia, a lower-middle-income country according to the World Bank, continues to achieve steady
economic growth despite the current turbulent global scenario. The country's economic wealth has
risen steadily since national development planning was instituted in the sixties, with an average GDP growth
across the period of 4%46. Despite the Asian economic crisis in the late nineties, the economy soon recovered
and by the year 2000 GDP was US$2,200 and rose to US$3,720 in 200947. In terms of macroeconomic stability,
Indonesia has managed to fulfil many of its fiscal targets during the last decade, including a significant
drop in Debt-to-GDP ratio from 61% in 2003 to 27% in 2009. Meanwhile, the budget deficit is projected
to be as little as 0.4% of GDP in 2011. Indonesia's exports were US$158 billion in 2010, an increase of 35%
from US$116.5 billion in 2009. The largest export commodities for 2010 were oil and gas (18%), minerals
(15%), textiles and footwear (9%), crude palm oil (8%), electrical appliances (8%), and rubber products (5%).
Meanwhile, total imports in 2010 were US$136 billion, up from US$96.83 billion in 2009.
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Although poverty has been greatly reduced in Indonesia, it still affects a large number of people. Over
the last three decades the rates of poverty have declined steadily from 40% in 1976, to 18% in 1996 and 13%
in 2010. The absolute number of people living in poverty remains large, however, with 54.2 million in 1976,
34.5 million in 1996, and 32.0 million in 2010. Furthermore, approximately half of all households remain
clustered around the national poverty line set at 200,262 rupiahs (US$22) per month. With unemployment
around 8% of the total labour force, total employment rose by 4% from March 2010 to February 2011, and
the median nominal wage rose by 7%. This growth was driven by an increase of 27% in the agriculture,
plantation, forestry, hunting, and fisheries sectors, which employs 40% of workers, most of them poor.These
increases in employment and in real wage value will have contributed to the continued fall in poverty rates,
despite increases in food prices.
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The double burden of malnutrition (DBM) already exists at the population level in Indonesia, with
undernutrition and overnutrition seen in children and in adults of all income levels across the life
course.The principal nutrition problem in Indonesia is that 36% of young children are stunted, as shown in
Table 1 below. One of the principal concerns with stunting is that it increases the risk of noncommunicable
diseases (NCDs) later in the life course. While around one in five adults are overweight/obesity (or gemuk)
just over one in ten children are wasted. The increasing proportion of young children that are gemuk
compared to the proportion that is wasted is another emerging concern.
Indonesia has traditionally used child underweight (or the adequacy of weight for age) as the
principal indicator for national nutrition status, with special attention to "gizi buruk" or severe
underweight. The prevalence of gizi buruk in under-fives is just 5%. However, in the last decade a deeper
understanding of the implications of stunting and wasting has emerged that is not captured by the measure
of underweight alone. Underweight is as much a reflection of small stature as it is of small body weight. It
is now realized that the process of stunting is complete by two years of age48 , such that final adult height
is largely determined during this period. Furthermore, stunting, or length growth faltering, is a reflection
of poor maternal nutrition as well as poor infant and young child feeding, thus suggesting a "window of
opportunity"for delivery of maternal and child nutrition interventions from conception to two years of age.
While the stunting rates in school-aged children and adolescents are essentially the same as in
young children, the gemuk rates are much higher in adults than in adolescents. It is to be expected
that there are fewer gemuk children than gemuk adults, as there seems to be a lag in overweight/obesity
trends for children compared to adults4 9 . However, some of these differences in gemuk prevalence by age
group reported in Riskesdas 2010 are more difficult to understand and are related to definitional issues as
described below*.
Table 1. Malnutrition in Indonesia by age groups
Manutrition
categorythat
Stunted
35.6
13.3
Wasted
Gemuk
14.0
Source: Riskesdas 2010

35.5
12.2
9.2

35.1
10.1
2.5

31.2
8.9

12.6

1.4

21.7

While the gemuk rates in young children are
not alarmingly high, what is of great concern is
they appear to be increasing, as rates of

gemuk in younger children (1-5 years) are
greater than in older children (6-12 years).
Furthermore, preschool child underweight rates
(adequacyofweightforage) havefallenatdouble
the stunting rate reduction over the last two

decades. The child stunting prevalence was 47%
in 1995 and 36% in 2010, signifying a 23% reduction, compared to child underweight rates, which were 32%
in 1995 and 18% in 2010, signifying a 44% reduction.
Although different growth references were used across these two decades, these methodological
issues do not contribute significantlyto this dramatic increase in the prevalence of child "gemukness"
It is well recognized that the greatest danger from a NCD perspective is when weight growth becomes

accelerated in later childhood after length growth has been constrained during the period of conception
through two years of agei. An increased rate of hypertension later in the life course is one consequence
of this. 51 What is most concerning, however, is that these risks will be amplified across the life course and
increasingly so over time. With increasing global urbanization, the third of the population that is stunted
early in life, and especially those among the poorest income groups, becomes increasingly exposed to
obesogenic urban environments later in their life course.
International BMI cut-offs used for categorizing obesity and/or overweight may be underestimating
the magnitude of the overnutrition problem in adults in Indonesia. Riskesas 2010 categorized adult
obesity as BMI >=27.0, which would seem appropriate for an Asian country since it is recognized that the
international cut-off for obesity of 30.0 is unlikely to be applicable in Asian settingS52. However, the BMI >=
25 used to define overweight in Riskesdas is notbappropriate.The Indonesian Society for the Studyof Obesity
has suggested that the BMI cut-off for obesity in Indonesia should be 25regand WHO
may has recommended a
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BMI >= 23 kg/M 2 as the trigger for public health concern (i.e. the definition of overweight) for use in Asian
populationss. More recent work has suggested the BMI cut-off for overweight in the Asia Pacific region
should be >= 2156. Furthermore, the risk of hypertension appears to be greater for Indonesians than for
Chinese and Vietnamese with the same BMI11.
National averages hide the enormous variability of the malnutrition problem across Indonesia. In
Table 2, the indicators of adequacy of physical growth by age group are listed by province. In order to
rank the provinces in terms of the severity of their DBM problems, the rates of low birth weight (LBW),
stunting, wasting and gemuk were categorized arbitrarily into three groups and given a colour code. For
low birth weight: Best <10% (green), Medium >=10% to 15 %< (yellow), Worst >=1 5% (red); For wasting and
gemukness: Best <10% (green), Medium >=1 0% to 15 %< (yellow), Worst >=1 5% (red), Really Worst >= 25%
(blue); and for stunting: Best <30% (green), Medium >=30% to 40% < (yellow), Worst >=40% (red).
East Nusa Tenggara (NTT) has the highest low birth weight rate in Indonesia at 19%, and there are
ten provinces with a rate above 15%. NTT is also the province with the highest prevalence of stunting
at 58%, and there are seven provinces with a stunting prevalence over 40%, categorized by WHO as "very
high'. Young child wasting rates are also high, with eighteen provinces with a prevalence above 15%, which
is considered by the WHO to be an emergency situation necessitating supplementary feeding programmes.
Yet ten provinces also have young child gemuk rates over 15%, and in three provinces - Riau, Bengkulu, and
Sulawesi Tengarra - both young child wasting and gemuk rates are over 15%. Adult gemukness is over 15%
in all provinces except one (NTT) and is over 25% in eight (Sumatra Barat, Bangka Belitung, Kepuluhan Riau,
Kalimantan Timur, Sulawesi Utara, and Gorontalo, Maluku and Maluku Utara).
Although the problem of undernutrition early in the life course is of greater proportion in the
outer islands than on Java, the rates of adult overweight/obesity are also of a similar if not greater
magnitude on the outer islands. So while the largest concentration of gemukness is in Java, due to the size
of the population, the greater DBM problem is in the outer islands where poverty rates are higher. In the
outer islands, poor maternal and young child nutrition contributes to the increased risk of gemukness later
in the life course among the increasing numbers of adults that survive childhood undernutrition and move
to more obesogenic urban environments.
Maternal undernutrition is an issue in Indonesia, as the Riskesdas 2007 data indicated that 14% of
women have chronic energy deficiency as measured by mid-upper arm circumference (MUAC) <23.5
cm. Although this represents a decline in prevalence from the 2003 level of 17%, the prevalence remains
greater than 15% in eight provinces. According to WHO", prevalence between 10-19% is considered a
medium prevalence, indicating a poor nutrition situation.
The problem with obesity in adulthood is not just the amount of body fat; it is the distribution of fat
in the body that determines the associated health risks. Abdominal or visceral fat in adults appears to be
more strongly associated with the cardiovascular risk factors of the metabolic syndrome. Waist circumference
(WC) is the simple clinical measure for measuring abdominal fat and the one recommended for population
assessment of the obesity risks of coronary heart disease, which include type 2 diabetes, impaired glucose
tolerance, hypertension and dyslipidaemia.
Areviewof the literature concerning the appropriateness of indicators for defining excess body weight
found that measures of central obesity were more strongly associated with type 2 diabetes compared
to body mass index (BMI), although this was not the case for hypertension and dyslipidaemia, which
were similar for BMI, WC and waist to hip ratio (WHR)s". Furthermore, in Asia it has been recommended
to use a WC cut-off of 90 centimetres for men and 80 centimetres for women6 0 . A more recent publication
suggests that a cut-off of 90 is equivalent to a BMI of 30 (i.e. obesity), and that a pre-obese or overweight
category of WC is needed, which should be >84 and <90 centimetres, as the risk of CVD already increases
from here in Asian populations".
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Table 2. Provincial malnutrition rates by age group
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Table 3. Comparison of indicators of obesity in
adults in Indonesia across various demographic
categories
Central Obesity Overweight
Category
(WC
Female
6.1
8.0
Age group 15-24
17.9
18.8
(years)
25-34
26.4
24.4
35-44
26.0
26.1
45-54
19.6
23.1
55-64
12.6
18.9
65-74
75+
15.8
7.7
13.0
7.7
male
Gender
female
29.0
22.8
Residence Urban
23.6
22.7
Rural
15.7
14.5

AS Shown in Table 3, the Riskesdas 2007
collected WC data, and using the Asia
appropriate cut-offs, found that 19% of the
populationover5yearsofagehadexcessive

abdominal fat, a rate similar to that of
overweight/obesity based on BMI in adults.
Obesity levels were greater in women (29%) than
in men (8%), and increased with age (peaking at

26% in the 45-54 year age group) as well as
educational level, with 26% of higher education
graduates so affected. Housewives were the

workforce category most affected (36%) as were
urban dwellers (24%) in comparison to rural ones
(15%).

Gemukness is not just a problem for the
wealthy. As shown in Figure 2, although the rates
of gemukness increase with income, peaking

at 23% in the upper wealth quintile, the lower
wealth quintiles were also affected. Indeed there
was little difference in the obesity rates in the bottom four wealth quintiles, such that the largest volume of
obesity is in the poorer wealth segments of the population.

Figure 2. The levels of gemukness (BMI >25) in Another source of information which shows
Indonesian men and women by income quintile
(Riskes2as 2010)
40
35
30
25

Rd

how the problem of gemukness has increased
in the last few decades is provided by the
Indonesian Family Life Surveys 2. These surveys
were carried out in 321 communities in 13

provinces from 1993 through 2007, and are
considered to be representative of 85% of the

Men
women

Indonesian population. As shown in Figure 3, over
the fifteen-year period the proportion of

20
15

underweight men and women (BMI<18.5)
decreased considerably while the proportion of

10
5

gemuk men and women (BMI>25) almost doubled.
Quitile 1

Quintile 2

Source: Riskesdas 2010

Quintile 3

Quintile 4

Quintile 5

There were more gemuk and underweight women
than gemuk and underweight men at all times,
and the greatest increase was in gemuk women.

We can conclude that underweight is declining
and overweight is increasing in Indonesian adults,just as it is in under-five year old children.This is a global
trend that isseen in most other LMICSa3.
Micronutrient deficiencies are also common in Indonesia. A decade ago at least half of the population
was considered to be suffering a deficiency of at least one micronutrient 4. Vitamin A deficiency (VAD) was
common in Indonesia until twice-yearly massive dose capsule distribution began in the seventies. By 1992

the clinical signs of VAD (xeropthalmia) were reduced to 0.33%, a level no longer considered to be a public
health problem, even though 50% of children under five still had low serum retinol levels. Riskesdlas 2007
found that 72% of children 6-59 months old received a massive dose capsule during the last campaign, and
Riskesdas 2010 reported that 52% of young mothers reported getting a massive dose vitamin A capsule

during the birth of their last child in the last five years. There have been no further national representative
serum retinol studies, however, so the current situation for VAD is not known.
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Figure 3. Percentage of overweight and
underweight in men and women over 45 years of
age in Indonesian Family Life Surveys
35
31993

m1997

m2000

m2007

Iron deficiency, although still very common,
does seem to be improving. Anaemia affected
50% of pregnant women in Riskesdas 1995, and
40% of pregnant women in Riskesdas 2001. The

2007 Riskesdas data indicated that in urban areas

30

20% of non-pregnant women of reproductive age
(>14y) (<12gHb/dl), 13% of men (>14y) were
20
anaemic (<13gHb/dl), and 10% of children (<14y)
were anaemic ((<1lgHb/dl). Even though not
15
entirely comparable data, this suggests that there
10
has been considerable improvement in the
5
prevalence of anaemia during the last two
decades. This improvement is further supported
0
by the anaemia results obtained from the
overweight
underweight
overweight
underweight
men
men
women
women
Indonesia Family Life Survey, which is summarized
Source: Indonesia Family Life Survey 1993, 1997, 2000,2007
in Figure 4 below. This improvement may be the
consequence of the consumption of foods made
from iron fortified wheat flour, which was mandated in 2000, as discussed elsewhere in this report.
25

The cut-offs for anaemia used in the Indonesian Family Life Survey are not the same as those used in
the Riskesdas surveys, so cross study comparisons are not strictly possible, but both indicate a trend
towards reduction of anaemia prevalence in adults. Despite this improvement, a quarter of women
were still anaemic in 2007, although few men were so affected. Riskesdas 2010 reported that although
81% of women received iron/folic acid tablets during their last pregnancy, only 18% took at least 90 tablets
during the last trimester of pregnancy as recommended by the Ministry of Health.
Although iron deficiency has improved it is still a matter of concern. During the 1997/1998 financial
crisis, mothers were the first to show signs of undernutrition, as reflected in increased prevalence of anaemia
associated with reduced consumption of high quality food. This was also associated with increased wasting
in their children born during this period6". A more recent study has suggested that 20% of early neonatal
deaths in Indonesia could be attributed toa lackof iron and folic acid supplementation during pregnancy66
Part of the anaemia problem and its persistence isalso likely to be related to the high rates of gastrointestinal
parasite infestations, as has been shown in Central Java 7 .
Iodine deficiency also used to be a serious problem in Indonesia. Since the 1980s, considerable
investments have been made toward achieving universal salt iodation; consequently, the prevalence of
clinical iodine deficiency in school children dropped from 28% in 1998 to 10.0% in 1999. Since then further
urinary iodine surveys suggest a general improvement in iodine intake over the last two decades. While
national median urinary iodine level was 146 pg/L in 1998, it rose to 229 pg/L in 2003. At that time it was
found that 23% of school children still had inadequate urinary iodine levels 6 . This same level had been
maintained in 2007 when Riskesdas data indicated a national median urinary iodine excretion (UIE) of 229
pg/L. In addition the distribution curve for UIE appears to be shifting to the right and narrowing6 , which
suggests that improvements are not due to excessively high intakes of iodine. However, Riskesdas 2007 still
found that although 92% of households consumed iodized salt, only 62% consumed adequately iodized
salt (>1 5ppm iodine). A study among urban families in Indonesia in 2004 found that non-use of adequately
iodized salt was associated with a higher prevalence of child malnutrition and mortality in neonates, infants,
and children under five years of age1o. Studies elsewhere in Asia have shown that the consumption of
iodized salt improves birth weight7 l, which helps to explain these findings. Much still remains to be done to
eliminate iodine deficiency in Indonesia.
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Figure 4. Anaemia (% <12g Hb/dl) in adults (25-44

Among other micronutrients, zinc may be

years) of the Indonesian Family Life Surveys in the
last decade

deficient in the Indonesian population.
Although there are no population based surveys
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to confirm this, a study of lactating mothers in
East Jakarta found that while 40% were anaemic,

3 adults

29% had a low plasma zinc concentration, and

20

24% had a moderately low plasma vitamin A
concentration. Breast milk from 70% of the
women had a low concentration of vitamin A,and

66% had a low concentration of zinC72. A study of

10

lactating mothers and their infants in West Java
0
1997

Source: Indonesia

2000
Family Life Survey 1997, 2000, 2007

2007

found that 17% of the infants and 25% of the
mothers were zinc deficient, together with
marginal vitamin A deficiency in 54% of the
infants and 18% of the mothers, and anaemia in

more than 50% of the mothers and infantS73 . Furthermore, in the same location, addition of zinc to standard
iron and folic acid supplements for mothers during pregnancy reduced the number of diarrhoeal episodes
in their infants during the first six months of lifeJ7 . In another trial of zinc and beta-carotene supplementation
during pregnancy, plasma retinol concentrations were higher six months postpartum in the women who
received zinc during pregnancy than in women who did not 7 l. Infants born to mothers supplemented with
beta-caroteneand zinc had higher plasma retinol concentrations, with the frequency of vitamin Adeficiency

reduced byover 30% compared with theotherthreegroups. Studies inchildren showed that supplementation
of zinc-iron, but not zinc alone, increased linear growth of stunted infants with low haenoglobin in Nusa
Tengara Barat province 7 while zinc amlone and iron alone but not the two together improved linear growth
in infants in Java7 7. Wheat flour has been fortified with zinc since 2002 and although fortified flour is known
to improve zinc statuS7 there are no survey data yet which confirm this.
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Understanding the risks associated with and the causes of the double burden of malnutrition (DBM)
is not an easy task, not only because of the complexity of the issue, but also because of the rapidly
evolving situation in most low- and middle-income countries (LMICs). The conceptual framework
proposed by UNICEF 79 in 1990 for analysing the causality of child undernutrition is now widely accepted
and used globally, but it is not easily adapted to analysing the causality of both forms of malnutrition across
the life course, especially considering that early life course undernutrition can facilitate overnutrition later
in the life course. The life course approach to understanding chronic disease epidemiology is recognized
to be methodologically challengingo. The difficulty is in separating out the joint neighbourhood effects of
exposure to parent and offspring, as well as the sensitive periods later in the life course when changes are
more plastic and some degree of mitigation may be possible.
Various models have been proposed for trying to understand the causality of obesity. These examine
how both human biology and the environments which populations inhabit can affect behavioural patterns
and body composition8 1 82, with individual level factors as well as the socio-political, socio-cultural, socioeconomic and socio-environmental contexts. A system map of obesity developed by the Foresight project
in the UK has over one hundred variables with either direct or indirect influence on energy balance".
These variables can be grouped into four crosscutting themes, which include: 1) the biological/health
environment, consisting of an individual's starting point including the influence of genetics and ill health;
2) the economic/food environment, including factors which influence the availability and quality of food
near to home as well as economic access to food which influences consumption; 3) the physical/built
environment, including factors influencing individual activity behaviour; the type, frequency, and intensity
of activity; and access to "healthy" food; and 4) the socio-cultural environment, including the influence of
media, education, peer pressure or culture and how these impact individuals'drive for particular foods and
consumption patterns, or physical activity patterns or preferences.
None of these four themes are necessarily dependent on any other, especially because each may be
operating differently at different times across the life course. In the analysis that follows, these four
themes are used to categorize the DBM problem from a life course perspective. DBM issues are considered
during the window of opportunity from conception to toddlerhood, as well as the period from childhood to
adolescence, including issues of teenage pregnancy.

4.1 The health/biological environment
The health/ biological environment is an individual's starting point, and includes the influence
of diseases as well as genetic influences. As mentioned previously, Indonesia is well advanced in its
demographic transition and has an ageing population with life expectancy improving from 48 years in 1970,
to 62 years in 1990 and 68 years in 2009. In association with the demographic transition, the epidemiological
transition is also underway. Infectious diseases were replaced by noncommunicable diseases (NCDs) as
the most important causes of disability and mortality around the turn of the millennium. These health
transitions are the results of many changes, including urban infrastructures and the changing patterns of
work and travel associated with industrialization.
4.1.1 The health system and the disease burden
The availability of health facilities and of water and sanitation services in Indonesia, although
still with room for improvement, has made great progress to date. The relatively good distribution
of health facilities in Indonesia was achieved during the 1980s and 1990s through the establishment of
public hospitals at the district level and public health centres at the sub-district level, both staffed through
a system of compulsory service for doctors, nurses and midwives. Indonesia's subsequent health policy,
which emphasized giving priority to primary healthcare and boosting expenditures for health, has resulted
in overall increases in public facilities and workforce numbers since the mid-1990s8. More recently, and
especially since decentralization, these public sector staff also established solo-provider facilities for their
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own private practice; these solo-provider facilities, of which nurses contribute almost half, comprise the
largest category of outpatient care facilities, although most are not included in official statistics"".
According to Riskesdas 2010, coverage of immunizations in children aged 12-23 months was 78% for
BCG, 67% for polio, 62% for DPT-HB, and 74% for measles. While 57% of recent births were performed
in health facilities, only 55% were by trained health personnel and 39% of those mothers had never had
Tetanus Toxoid immunizations. Only 18% of women aged 10-59 years had never used contraception, 56%
were currently using contraception, and the unmet need for family planning was only 14%.The population
using improved drinking water sources increased from 72% in 1990 to 80% in 2006, while those using an
improved sanitation facility only increased from 51% to 52%. The prevalence of gastrointestinal parasites
is still high, with positivity rates among children reported in published literature varying from 60% to 90%
86 87 88 89
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The Landscape Analysis Country Assessment (LACA) report uncovered the limited capacity of the

Indonesian health system for implementing nutrition interventions aimed at improving maternal
and child undernutrition, and highlighted the lack of awareness both of stunting and of overweight/
obesity as problems among health professionals. Indeed there is considerable debate in the literature
over whether or not obesity is a disease. Obesity has been described by some as the disease of the twenty
first century 92, but others have questioned the scientific basis for this, claiming that obesity lacks the
symptoms and impairments of function that warrant characterization as a disease9 Opponents
(.
argue that
obesity is not a disease because it results from a person's chosen lifestyle, eating habits, and environment
(i.e. residential location, social circle, economic status). Proponents stress that obesity is a disease because it
is caused by genetics, biological factors or illnesses that cause weight gain, and by obesogenic environments.
None of these arguments adequately convey the pending threat wrought by vast numbers of stunted
impoverished people in today's LMICs that are now and will increasingly be exposed to obesogenic urban

environments, particularly after suffering from constrained fetal and infant growth. Unless LMICs such as
Indonesia treat obesity, or gemukness, as a disease, a health disaster of diet-related NCDs will surely unfold
and the poorest will suffer most because they will not be able to pay for treatment.

4.1.2 Biological aspects
Blood lipid levels are already considerably deranged at the population level in Indonesia. The most
extensive data on blood lipid levels is provided by the Indonesia Family Life Surveys of 2007, which showed
that women seem to be more affected by dyslipidemia than men. Of those aged 45 years and older, 22% of
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women and 11% of men had high cholesterol levels, while 67% of men and 40% of women had low levels
of HDL (high-density lipoprotein) cholesterol. These levels were the same across the life course in men, but
the percentage of women with high total cholesterol doubled after 44 years of age and then remained
the same. A study looking at the plasma lipid profiles of four Indonesian ethnic groups (Minangkabau,
Sundanese, Javanese and Buginese) found that Minangkabau women over 40 years of age had the highest
mean plasma total cholesterol (209.77 mg/dl) and LDL (low-density lipoprotein) cholesterol (146.02 mg/
dl), and the highest prevalence of dyslipidaemia based on category risk level of total and LDL cholesterol9 4.
Diabetes is also a growing concern in Indonesia, as Riskesdas 2007 found that 5.7% of the population
over 15 years of age had diabetes and 10.2% was pre-diabetic with an impaired glucose tolerance
based on early morning blood samples taken before eating any food. Fortunately the importance
of gemukness as being central to the problems of type 2 diabetes in Indonesia is already recognized by
some experts, as is as the role of leptin and of the inflammatory state of obesity in adipose cell and energy
metabolism9 5 . The prevalence of the metabolic syndrome among adults was 28.4% in five areas of Jakarta in
2006, with no difference of prevalence between men and women.The prevalence of the metabolic syndrome
increased with age, central obesity, and the level of glucose intolerance. The component most commonly
found in men was hypertension while in women it was central obesity9 6.
The only large study data on hypertension comes from the Indonesia Family Life Surveys indicating
between 45.8% of men 53.4% of women over 45 years of age affected in 2007, with little change
over the previous decade. As shown in Figure 6, hypertension is not only worse in women but it increases
considerably with age, with three-quarters of women over 75 years of age affected.
What is most concerning about the high prevalence of hypertension affecting the majority of Indonesian
adults over 45 years age is that only 40% of women and 20% of men knew they had the condition, and more
than 90% of them were not taking any medication.
Obesity is associated with many impaired functions that classify it as a disease. These are related to
alterations in the metabolism of steroid hormones, metabolic alterations including lipid and glucose levels,
and increases in the turnover of free fatty acids that lead to insulin resistance syndrome97 98 99 10. In addition,
excess adiposity has been linked to impaired immune function due to the increased cortisol secretion10 ,
possibly influencing the adverse pathophysiological effects of environmental and psychological stress.
Vitamin D insufficiency has also been found to be associated with the metabolic syndrome in a variety of
different populations 10 2 103, but whether there is any causality in the relationships and which direction that
causality goes is as yet unclear.
Figure 6. Hypertension (%) in adults from the 2007
Indonesia Family Life Surveys
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signals termed "adipokines" which are involved in overall metabolic regulation. It seems that the decreased
circulating leptin observed during energy restriction is related to increased sensations of hunger in human
subjects.
Obesity is also associated with a general state of inflammation, which appears to be part of the energy
control mechanisms, but which can have far reaching consequences. A number of inflammation-related
proteins are released by white adipocytes, as well as adiponectin, and these include cytokines, chemokines
and acute phase proteins. It has been proposed that the inflammation of obesity is part of a mechanism
for controlling energy metabolism'o during situations of energy imbalance, by controlling body fat
distribution between subcutaneous and visceral fat 06 . The inflammatory state of obesity also seems to play a
key causal role in the development of type 2 diabetes and the metabolic syndrome' 07 1 109.Furthermore, the
development of atherosclerotic lesions leading to myocardial infarction or stroke encompasses a cascade of
cellular and molecular events that can also be characterized as a chronic immune mediated inflammation" 0
111

There is evidence that the appetite mechanisms that evolved in our ancestral forefathers on a mixed
diet mostly made up of fruits, nuts, vegetables and game are not suited to dealing with the high
energy density "convenience foods" common in the modern Western diet, especially when they are
eaten as "snacks" between meals11 2 113. A small extra amount of energy, as little as 150 kcal if consumed
every day, can lead to the gradual accumulation of fat, which eventually becomes overweight and then
obesity 1 4 .The difficulty is not just in losing that weight, however, but in keeping it off, as the body becomes
used to having those reserves and continues to try to maintain them"'. It seems that decreases in leptin
during energy-restricted weight-loss regimens may contribute to the strong propensity for weight regain'
The inflammatory state of obesity is also a potential cause of anaemia. In the US, iron deficiency has
been shown to be more common in obese children than normal weight children"' and in obese women
than normal weight women". The iron deficiency found together with obesity and overweight in the US
is not associated with anaemia, however' 19 , and so the reduced circulating iron in serum may just be a
consequence of the chronic systemic inflammation state found in obese and overweight people1 20 . However,
several other studies have shown that increased adiposity is associated with increased risk of postpartum
anaemia among women taking iron supplements during pregnancy in the US121, and a reduced response to
iron fortification in women and children from transition countries 22. The decrease in child undernutrition
in Brazil during the 1990s, which was accompanied by increase in adult obesityl 23 , paradoxically saw an
increase in anaemia1 2 4 . This biological link between obesity and anaemia observed in the US and Brazil is
unlikely to be the main reason for anaemia in Indonesia, where too low micronutrient intake is still the main
cause, but as gemukness continues to increase over time it will become a factor.
It has been suggested that the effects of the nutrition transition and the emergence of the DBM
problems may also be influenced by genetic disposition of the populations concerned. The possibility
has been raised that genetic factors could endow individuals that were able to efficiently collect and
process food with the ability to deposit fat during periods of food abundance, which has been called the
"thrifty genotype" hypothesis 25 . Genetic traits not only affect metabolic capacity to store energy, but also
affect people's perceptions of hunger and satiety. Multiple studies of families, adoptees, twins and, most
powerfully, adopted twins, have all confirmed that heritable factors are likely to be responsible for 45% to
75% of the inter-individual variation in BMI1 2 6.
There is currently little evidence, however, that the ancestral genomes of native Asian or African
populations carry particular risk alleles for obesity. Although a study of genetic polymorphism in
Balinese women found a relationship between the Arg64 allele and obesity in rural women 2 7 , and in certain
populations obesity may be related to one gene locus, the vast majority of obesity is related to more than
one gene locus, reflecting the many different environmental situations that humans have adapted to in
the last ten thousand years 28 . One useful way to think about the relationship between genes and obesity
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was expressed by George Bray when he said, "the genetic background loads the gun, but the environment
pulls the trigger" 2 9 . The sudden rise of obesity prevalence during the past few decades clearly cannot be
accounted for by population genetic changes. Epigenetic contributions to obesity will need to be addressed
through minimisation of the environmental triggers, rather than manipulation of the genetic guns"'.
The "thrifty phenotype" hypothesis says that constrained fetal growth is strongly associated with a
number of chronic conditions later in life"'.The influences of today's"modern diet"are likely to be greatest
during the critical period of fetal and infant growth, when plasticity is greatest and epigenetic changes
are most likely to determine the many NCD risksl 32 . We know that impaired embryonic, fetal and infant
environments can lead to greater risk of visceral obesity and metabolic compromise in later life 3'. Indeed
relative visceral fat is already present from birth in small-for-gestational age childrenl3 4. This developmental
plasticity, which is designed to permit the fetus to better adapt to the expected environment outside the
womb 35 , is dangerous if an environmental mismatch occurs. Also known as the fetal origins of adult disease
(FOAD) theory, it suggests that part of the DBM problem is due to a mismatch between the environment
of the womb and that of the world outside when the child is born"3 6 . Recent research further suggests that
epigenetic effects really are related to a later propensity for obesity in childhood'. Humans today live in a
nutritional environment that differs considerably from that for which our genetic constitution was selected.
In the case of Indonesia in particular, and especially among its stunted populations that are migrating from
rural to urban areas, the risks of such a mismatch are likely to increase greatly. Furthermore, this mismatch is
not only between pre- and post-natal, but also between early childhood and later life.
Decreasing infant mortality rates due to vaccinations and improved health services result in more
children avoiding infections during the'window of opportunity'and surviving as stunted children.
The fact that child stunting rates have remained stagnant around 30% for over a decade is probably a
reflection of this accumulation, in addition to continued poor maternal and infant feeding practices. With
economic growth and urbanization, these children are likely to suffer from accelerated weight growth
during childhood, and so become even more susceptible to becoming gemuk and suffering from NCDs in
the future. In fact, it is the most impoverished and most stunted segments of the population that are most
likely to experience this FOAD phenomenon across their life courses.

4.2 The economic/food environment
There are two components of the food system in a country that are important to understand in order
to enact policy and programme interventions to reduce the DBM problems. The first concerns the sorts
of foods either produced locally or imported and available for consumers to obtain, as well as the factors
which influence this such as international trade agreements, food processing and distribution systems, food
subsidies and prices. The second concerns the actual amounts and sorts of food acquired either through
home production, exchange or purchase, how they are prepared and consumed, and the amounts of
nutrients ingested.
4.2.1

Food availability and access

Indonesia is considered to be a low income food deficit country (LIFDC) by FAO'". The LIFDC
classification is determined by several criteria. First, a country should have a per capita income within the last
five years that is below the ceiling used by the World Bank to determine eligibility for assistance and loans.
The second criterion is based on the net (i.e. gross imports less gross exports) food trade position for a broad
basket of basic foodstuffs (cereals, roots and tubers, pulses, oilseeds and oils other than tree crop oils, meat
and dairy products) which are converted and aggregated by the calorie content of individual commodities.
The food balance sheets produced by FAO are a summation of foods produced and food imported, less food
exported, which allow the calculation of foods available for purchase at the national level.
Table 4. Indonesia's Food Balance sheet: Availabilityof food at the national level by year
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National Population and Available Food Characteristics

Population (millions)
Energy (kcal/ capita /day)
Protein (g/capita /day)
Fat (g/capita /day)
Animal food sources (% energy)
Fish and seafood (%energy)
Meat (% energy)
Milk (% energy)
Vegetable Oil (%energy)
Wheat (% energy)
Rice (%energy)

Year
1967

1980

1990

2000

2007

108.9
1784
34.8
27.6
2.9

146.6
2220
44.2
34.8
3.3

177.4
2356
49.1
42.2
4.7

205.3
2498
54.1
44.8
5.0

224.7
2538
56.8
53.0
6.3

1.1
1.1
0.2

1.1
1.2
0.4

1.3
2.2
0.3

1.8
1.8
0.4

1.9
2.4
0.6

5.8
0.8
49.0

6.1
3.1
56.1

6.7
2.8
55.2

6.4
5.5
52.2

8.6
6.1
48.8

Source: FAO

As shown in Table 4, food availability has increased considerably over the last four decades in
Indonesia. While the population doubled in this period, availability of food energy on a per capita basis
increased by almost a third. The percentage of energy coming from animal sources doubled, as did the
availability of fat per capita. In the food available at the national level, the percentage of energy coming from
rice during the period remained quite stable at around half, while that from fish and meat doubled, from
milk tripled, and from wheat increased seven fold. All of the wheat and two-thirds of the milk is imported.
The remarkable increase in food production, seen globally and in Indonesia during the last fifty years
especially, has been made possible mainly due to the "Green Revolution" At the global level, while
the population almost doubled from the early sixties to the late nineties, the supply of calories for human
consumption rose by just over 20% on a per capita basis"'. The Green Revolution entailed adoption of crop
rotation, the mass production and use of petroleum-based fertilizers and chemical pesticides, the use of
petroleum driven machinery, expanded irrigation, and the introduction of genetically superior, diseaseresistant cultivars (cultivated crops).

However, after global grain production nearly tripled from 1950 to 1996, there was considerable
concern when it seemed to reach a plateau during the early part of this last decade. Production fell
short of consumption most years during the 1990s, and world cereal production in 2006 remained flat at
approximately two billion tons - 2.4% less than in 2005. Still, there is no danger of there not being enough
cereals for humans, since almost one-third of global production is being used to intensively rear cattle.
World cereal production continued to climb in 2007. World cereal production has continued to climb since
2007 and FAO forecasted in 2011 a new record high world cereal productionl 40. Food stocks also recovered
in 2008, climbing back over 500 million tons for the first time since 2001, although they are still considered
insufficient.

Since 2000 the world food situation is being rapidly redefined by new driving forces, including
income growth, climate change, and perhaps most importantly the increased production of bio-fuels
motivated by higher oil prices1 4 1. The major driver of food prices is the price of oil142, and although the
Food Price Index (FPI) of FAO fell progressively after the 1974 oil crisis, facilitating two decades of cheaper
food, in 2007 it jumped 26% followed by another 24% increase in 2008, all linked to increases in oil prices.
The cost of food reached an all-time high early in 2011, and the FPI is twice the level it was a decade ago1 43.
Oil continues to cost around US$100 a barrel, and with the continued uncertainty in the Middle East region
linked to the"Arab spring"it seems likely to remain priced around that level. It is estimated that global food
prices will continue to increase by at least 10% a year over the next few decadesl 44. The era of "cheap food"
appears to be over.
During the last four decades the Government of Indonesia (GOI) has invested heavily in trying to
achieve food self-sufficiency, particularly with regard to rice, which was achieved for the first time in
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1984. In order to achieve this, subsidies were provided for fertilizer, pesticides and irrigation that amounted
to approximately US$725 billion over the period of 1970 to 1984145. Such subsidies have persisted, with
over fifty per cent of agriculture sector resources in 2008 directed to subsidies for seeds, credit, fertilizer,
and rice, amounting to 0.4% of GDP146 . The budget for fertilizer subsidies alone was almost double that
of the budget of the Ministry of Agriculture at the central level. While most farmers benefit from fertilizer
subsidies, they are regressive in nature, since the largest farmers, making up 40% of the total, captured 60%
of the subsidy. Furthermore, there is evidence of a U-shaped relationship between fertilizer use and rice
yields, with overuse causing reduced yields.
There has been considerable variation in the policy regulating the price of rice in Indonesia over the
last several decades. Rice is the most important commodity in Indonesia because it isthe main staple food,
and the single most important determinant of poverty. Prior to the Asian Financial Crisis of 1997 to 1999, rice
import policy aimed to stabilise domestic rice prices at approximately the average international price, which
allowed rice production to quadruple during the 1980s and 1990sl 4 7 . With the country's transition to a more
democratic form of government, the successful lobbying power of pro-farmer political groups led first to
heavy tariffs on rice imports. Then in 2004, rice imports were officially banned, although limited quantities
of imports were periodically allowed. As a result of this policy, the price of rice within Indonesia increased
during the last decade relative to other prices by approximately forty per cent 48 . Those who benefited from
the higher rice prices brought on by the control of rice imports were undoubtedly the wealthier minority
of farmers that owned larger farms, and not the poorer majority of the population 49 . In January 2011 the
price of rice in Indonesia reached new record highs and was 23% above that of a year earlier. In late January,
in order to ease rice prices and limit food inflation, the GOI announced the suspension of the import duty
on rice until the main harvest in March, and since then has been actively buying rice in the international
markets1so
Since the early 1970s and the development of the"Washington Consensus"around the conditionality
for Structural Adjustment Programmes (SAPs) from the International Monetary Fund (IMF), ILMICs
have been increasingly forced to open up to free trade and to privatize national industries, as well as
to reduce state support to local agricultural production"'. The conditionality for structural adjustment
was the precursor to the conditions of free trade agreements including the General Agreement on Tariffs
and Trade (GATT) and the North American Free Trade Agreement (NAFTA) through to the World Trade
Organization (WTO). Free trade has meant an increase in food imports by most LMICs. Imported foods are
cheap because of continued state support to the industrial agriculture sector in wealthy countries, allowing
the dumping of cheaper food commodities onto the world market. In 2010, while the European Union paid
E39 billion in direct agriculture subsidies, the US government spent US$21.3 billion to subsidize mainly
large-scale farmers'5 2 . Most of these subsidies contribute to making wheat and maize products cheaper.
Agreement on the basis for agricultural sector trading has been a blocking point at successive Doha rounds
of the WTO.
In fact, food is now a major item of international trade with the aggregate value of agricultural
exports at the world level expected to reach a record US$1.29 trillion in 2011, surpassing the trillion
dollar mark for the third time in the past four years'1 3 , and constitutes around 10% of all global
trade'15 4 . High food prices disproportionately affect LMICs, however, as they are expected to pay 30% more
than last year as compared with wealthy nations whose food import bills are likely to rise by only 20% from
2010. Putting this in a broader perspective, expenditures on imported foodstuffs for LMICs could account
for roughly 18% of all their expenditures on imports, compared to a world average of around 7%. The
household level consequences of increases in food prices are most acutely felt in LIFDCs where a 50% rise in
staple food prices causes a 21% increase in total food expenditure, increasing total food expenditures from
50% to 60% of income. In a high-income country this rise in prices causes a 6% rise in retail food expenditure
with income expenditure on food rising from 10% to 11%'11. It seems that some of these distortions may
have been caused by speculative trading in the commodities markets, contributing to rising food prices'5 6 .
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Trade liberalization can affect the availability of certain foods by removal of barriers to foreign
investment in food distribution. It can also enable foreign investment in other types of food retail;
multinational fast-food outlets have made substantial investments in middle-income countries. Availability
of processed food has risen in developing countries after foreign direct investment by multinational food
companies. Transnational food corporations (TFCs), franchises and manufacturers such as KFC, McDonalds,
Kraft and Nestl, are all drivers of the fast-food market, processed foods and Western lifestyle that have
become so widespread in developing countries"'. Policies of trade liberalization, which have facilitated
the rising availability and consumption of meat, dairy products and processed foods,' are therefore
contributing to the nutrition transition that is associated with rising rates of obesity and chronic NCDs such
as cardiovascular disease (CVD) and cancer. At the same time the potential contribution of trade liberalization
to increasing dietary diversity obviously has many positive sides that also need to be recognized and built
upon.
Access to food, particularly in urban areas, is greatly influenced by the sort of commercial outlets
available. The trend the world over in urban areas is away from small family-owned shops and toward
larger supermarket chains. Indeed the nutrition transition in LMICs is affected by this radical change in
global food marketing and distribution systems associated with urbanization, which also seems to be
underway in Indonesia, and will continue to be so as cross-border trade becomes increasingly more open.
The emergence of supermarkets in developing countries is at the heart of this development, with Latin
America taking the lead"'. In 2000, supermarkets had roughly 60% of the national retail sectors in South
America and Mexico, up from 15% in 1990. This means that structural changes in the food distribution
system that took fifty years in the United States have taken place in little more than a decade in Latin
America. This rapid expansion was only possible as supermarkets moved far beyond their original niches,
expanding from large to small and poor countries, from metropolitan areas to rural towns, and expanding
their customer base from the upper/middle to the poorer working classes. This expansion of supermarkets
now extends well beyond Latin America and is only about five to seven years behind in East and South-East
Asia' 60. Supermarkets are often the distribution channels for cheaper, unhealthy snacks and provide the
platform for fast food chains and "junk"food. It must also be recognized that often and in addition to this
supermarkets can also increase access to fortified processed foods, including complementary foods, and
animal source foods. These trends are expected to continue, and may even accelerate, driven by a growing
internationalization of food distribution systems; the spread of supermarkets and rapid urbanization are
major factors behind that diffusion. It would seem important to ensure that these chains make fruits and
vegetables from local farmers more available, in addition to fortified processed foods and animal foods as
appropriate.
Global economic policies concerning agriculture, trade, investment and marketing affect what the
world eats. As high-income groups in LMICs accrue the benefits of more dynamic marketplace, lowerincome groups may well experience convergence towards poor quality obesogenic diets, as observed in
Western countriesl 6 1. Health policy-makers should pay greater attention to these policies in order to address
some of the structural causes of overweight/obesity and diet-related chronic diseases worldwide, especially
among impoverished populations.
4.2.2 Food consumption
Perhaps the most important aspects of food consumption are those that occur during the early part
of the life course, when the young body is still being formed and biological mechanisms are being set
for the rest of the life course. Unfortunately, infant and young child feeding practices in Indonesia are far
from adequate and contribute to both undernutrition in early childhood as well as an increased propensity
for overnutrition later in the life course.
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The practice of breastfeeding is eroding fast in Indonesia. Riskesdas 2010 reported that only 15% of
infants are exclusively breastfed for the first six months of life, as recommended by WHO and UNICEF. This is
only half of the 32% reported to be exclusively breastfed in the 2007 DHS survey, and far less than the 40%
reported in the 2002 DHS survey. In addition, only 43.9% of children start breastfeeding within an hour of
birth and 64.6% receive a prelacteal feed. Mixed feeding is still common, however, with 83% of babies still
being breastfed for six months, even if not exclusively. Complementary feeding practices are also far from
optimal, with just 41.2% of infants aged 6-23 months achieving a minimum acceptable diet in the 2007 DHS
survey.
In addition, young children in Indonesia are receiving complementary foods too early. According to
DHS 2007 more than half (52.9%) of infants 4-5 months of age are receiving some form of solid or semi-solid
foods. Complementary feeding should start at six months and children should receive three or more food
groups a minimum number of times according to their age group in addition to breast milk. DHS 2007 data
indicate that only 52.5% of infants in Indonesia are optimally fed in this way. Only 67.0% of mothers offer
complementary foods the minimum number of times per age group per day in addition to breast milk, and
only 75.0% consume sufficient number of food groups, i.e., a diversified diet. Poor feeding practices also
contribute to micronutrient deficiencies. According to the DHS 2007, only 87.4% and 69.7% of 6-35 month
old children were reported to have received vitamin A and iron rich foods respectively in the past 24 hours.
Indonesia has long supported the Baby Friendly Hospital Initiative (BFHI) promoted by UNICEF
and WHO to ensure that all maternities, whether freestanding or in a hospital, become centres of
breastfeeding support. UNICEF reported in 1995 that the number of hospitals declared baby-friendly
in Indonesia had increased from 30 to 91162. A 2009 health bill further provided for the promotion of
exclusive breastfeeding until six months and made any attempt to obstruct breastfeeding punishable
with imprisonment up to one year and a fine of up to US$10,000, although the legal mechanisms were not
clearly defined. Despite these various declarations and laws, the violation of nearly all provisions of the
Code is still commonplace in Indonesia, with breast milk substitutes promoted in healthcare facilities, to
healthcare professionals, to mothers and future mothers, and to the general public' 6 . Riskesdas 2010 found
that despite 84.0% of young mothers having carried out antenatal care with a health service professional,
82.0% having a medical professional assist the birth, and 55.0% having delivered in a health facility, 71.3%
of young children had been given formula milk at birth.
Evidence about the adequacy of food consumption in other parts of the life course is more difficult
to evaluate. Both Riskesdas 2007 and Riskesdas 2010 reported on the reduced consumption of energy and
protein among the population, with results that are somewhat difficult to interpret and reconcile. Riskesdas
2007 reported that 59.0% of households consumed less than the average household consumption of energy
and 58.5% consumed less than the average household consumption of protein. What "below average
consumption" means in terms of biological risk, be it for energy or for protein intake, is unclear and is not
discussed. Furthermore, even among the highest wealth quintile 53.7% of households were below this
level of energy intake and 48.0% were below average protein consumption. Riskesdas 2010 reported that
40.7% of individuals consumed less than their"minimum energy needs"and 37.0% consumed less than their
"minimum protein needs" The most inadequate consumption ofenergy was seen in adolescents (54.0%) and
of protein in seniors (49.5%), but even in the highest wealth quintile 34.6% had consumed below minimum
requirements of energy intake, and 26.0% had consumed below minimum required protein intake. What
the exact consequence of these "inadequate" intakes means is very hard to interpret and no indication is
given in either of the Riskesdas publications.
This paradoxical situation of increasing food availability, increasing overweight and obesity, yet
apparent decreasing energy consumption has been observed elsewhere6 165, and it seems likely that
this is dueto both energyexpenditures having decreased, and energy intakes being underestimated 6 6 .
Indeed as discussed below, it seems certain that energy expenditures are much reduced in Indonesia today.
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The National Statistics Bureau (Baden Pusat Statistics - BPS) also reports estimates of dietary energy
consumption. These are likely to be more accurate than Riskesdas since BPS estimates are based on household
expenditure surveys. It is well recognized that estimates of energy consumption from household expenditure
surveys are generally greater than those obtained by 24-hour recall 167as in Riskesdas, and that 24-hour recall
tends to underestimate actual energy intakes' 16'. The BPS average consumption of energy by food commodity
group is shown in Table 5, and shows that average daily energy consumption in 2007 was 2,015 KCal, as compared
with 1,735 KCal reported by Riskesdas 2007, i.e. 16% higher.
Table 5. Average Daily per Capita Consumption of Energy (KCal) by Commodity Group 1999,2002-2011
Commodity

1999

2002

2003

2004

2005

2006

2007

2008

2009

2010

1 066.50
60.73
36.04
20.07
24.39
32.28
52.40
32.71
205.90
103.35
15.42

1 039.91
55.43
42.53
35.01
39.63
37.44
71.66
40.75
246.66
120.00
18.28

1035.07
55.62
46.91
41.71
37.83
40.95
63.93
42.75
241.70
115.54
15.89

1024.08
66.91
45.05
39.73
40.47
38.80
62.24
41.61
236.67
114.75
16.41

1,009.13
56.01
47.59
41.45
47.17
38.72
69.97
39.85
241.87
110.73
19.25

992.93
51.08
44.56
31.27
43.35
40.20
64.42
36.95
234.50
103.69
18.81

953.16
52.49
46.71
41.89
56.96
46.39
73.02
49.08
246.34
113.94
17.96

968.48
52.75
47.64
38.60
53.60
45.46
60.58
48.01
239.30
109.87
17.11

939.99
39.97
43.52
35.72
51.59
38.95
55.94
39.04
228.35
101.73
15.61

927.05
37.05
45.34
41.14
56.20
38.72
56.19
40.91
233.39
100.29
16.00

919.10
43.49
47.83
44.71
55.97
37.40
54.17
39.44
232.03
97.69
16.14

28.76

41.66

39.60

40.16

52.84

48.14

70.93

66.92

58.75

59.18

59.70

170.78

198.09

212.31

219.09

278.46*)

273.84*)

304.35*)

Alcoholic
bevraes0.04
beverages

0.09

0.09

0.09

-

-

-

-

-

-

-

0

0

0

0

0

0

0

0

0

0

1,987.13

1,989.89

2,038.17

1,927.63

1,925.61

1,952.01

Cereals
Tubers
Fish
Meat
Eggs &Milk
Vegetables
Legumes
Fruits
Oil and Fats
Beverage stuffs
Spices
Miscellaneous
food
Prepared food

Tobacco and
bl
a0
betel
All

1,849.36

233.08*

216.83

1,986.06 2,007.65

246.04*

289.85

1,926.74 2,014.91

2011

*) includes Alcoholic beverages
Source: BPS 2012. National Socio Economic Survey. Available at:http://dds.bps.go.id/eng/tab_sub/view.php?tabel=1&daftar=1&id
subyek=05&notab=5 (Accessed 02 03 2012)

According to BPS, average per capita energy consumption increased by 10% from 1999 to 2008, and then
decreased 4% by 2011. Of the total energy consumption in 2011, 47.0% was in cereals, 15.6% was prepared
foods, 11.9% was oils and fats, 7.6% was fish, meat, eggs and milk, and 6.7% was as vegetables, legumes and
fruits. From 1999 to 2011, the greatest increase in contribution to total energy was in meat, fish and eggs (almost
doubling from 4.3% to 7.6%) and prepared foods (from 9.6% to 15.6%), while the contribution of cereals and
tubers fell (from 61.0% to 49.3%) and the contribution of vegetables, fruits and legumes (6.4% to 6.7%), and oils
and fats (11.1% to 11.8%) remained the same. So not only has household energy consumption grown in the last
decade, but such growth has come in the more expensive parts of the diet such as animal protein foods, as well
as foods prepared outside of the home, most probably"snack"foods.
But while the BPS household expenditure survey allows a better estimate of the quantities of food being
consumed, it does not offer insight into the quality of the diet, nor whether qualitative dietary goals and
targets are being met. Riskesdas 2007 reported that nationally, in the population over nine years of age, 94% did
not eat sufficient vegetables and fruits during the preceding twenty-four hours (five portions a day during seven
days), and this varied from 86.0% in DI Yogyakarta to 97.9% in Riau. Riskesdas 2010 also reported that 61.0% of
dietary energy came from carbohydrates, 25.6% from fat, and 13.3% from protein. Unfortunately, the type of fat
consumed was not discussed.
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The qualitative diet-related results from the 2007 and 2010 Riskesdas are intended to assess the
extent to which the national diet achieves dietary targets set by Ministry of Health in its Guide to
a Balanced Diet, or "Pedoman Umum Gizi Seimbang" (PUGS). First established in 1993, and updated
several times, the latest 2003 PUGS had the same thirteen basic messages"o. These included amongst
others: eating a balanced and varied diet; with sufficient energy to meet needs; with carbohydrates being
predominantly complex ones; and not more than 25% of energy from fats and oils; to only use iodized salt;
eat iron rich foods; eat breakfast daily; exclusively breastfeed for 6 months; get exercise daily; avoid drinking
too much alcohol; and avoid eating "risky foods'.
Unfortunately the PUGS was not widely published and disseminated, and therefore there were
effectively no dietary or nutrition guidelines in Indonesia from the 1990s through 2010. The thirteen
messages were perceived to be overly complicated' 7 and therefore not well understood, even by school
children 72 . In 2011 a group of nutrition experts from various universities established a new nutrition
guideline known as"Sehatdan Bugar berkat Gizi Seimbang"or Healthy and Fit Due to Balanced Nutrition 7 1.
In the foreword of the guide, Vice-Ministers of Education, Agriculture, as well as the Director General of
Community Health of the Ministry of Health (MOH) recognized the new nutrition guide. Different from the
previous guide published by the MOH in 2003, which was available only for government officials, the new
guide is available for purchase in bookstores by the public. The present guide forgoes detailed messages
and instead aims to educate the public about the four principals of balanced nutrition, which are: 1) eating
a variety of foods (according to needs), 2) keeping clean and practising hygiene, 3) being physically active,
and 4) monitoring weight'7 4.
A more complete set of dietary goals and targets was set by the World Health Assembly (WHA) in
2004 when it endorsed the Global Strategy on Diet, Physical Activity and Health (DPAS) 1 7 1. DPAS built
upon the findings and recommendations of the expert consultation on diet, nutrition and the prevention of
chronic disease'7 6 , which reviewed and summarized the ample evidence available for the importance of diet
and physical activity for the prevention of chronic disease. The WHA resolution 57.17 urged member states
to adopt the following recommendations for populations and individuals: 1)To achieve energy balance and
a healthy weight; 2) To limit energy intake from total fats and shift fat consumption away from saturated
fats to unsaturated fats and towards the elimination of trans fatty acids; 3)To increase consumption of fruits
and vegetables, and legumes, whole grains and nuts; 4) To limit the intake of free sugars; and 5)To limit salt
(sodium) consumption from all sources and ensure that all salt is iodized.
The WHO expert consultation Report No. 916 also provided guidance for a range of population
nutrient intake goals to be used to drive the development of national dietary guidelines. The nutrient
intake goals are as shown in Table 6. The recommendations for total fat are intended for countries where
usual fat intake is above 30% as well as those where it may be very low, but 20% is considered consistent
with good health. In Riskesdas 2010, the fat content of the Indonesian diet was 25.6%, which might be
considered moderately high.
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Table 6. WHO Recommended Population Nutrient Intake Goals
Dietary Factor

Goal (% of total energy unless
otherwise stated)

Total Fat

Saturated fatty acids
Polyunsaturated fatty acids (PUFAs)
n-6 Polyunsaturated fatty acids (PUFAs)
n-3 Polyunsaturated fatty acids (PUFAs)
Trans fatty acids
Monounsaturated fatty acids (MUFAs)

Total Carbohydrate

Free sugars

16-30%
<10%
6-10%
5-8%
1-2%
<1%
By difference
55-75%
<10%

Protein
Cholesterol
Sodium chloride
Fruit and vegetables

10-15%
<300mg/day
<5g/day
>400g/day

The quality of fat consumed is also important, and the diet should contain little or no trans fatty acids,
and be low in saturated fat. Unsaturated fats that were prominent in traditional diets are being replaced
by saturated fats as part of the Westernization of the diet. These dietary changes have affected both the type
and amount of essential fatty acids as well the antioxidant content of food'17 . The mass production of cheap
snack foods relies on industrial hydrogenating of liquid unsaturated fats, such as soya and corn oil to make
them into solid saturated fats for baking purposes. The hydrogenation process can lead to the formation
of harmful trans fatty acids however, which are very atherogenic. Modifying the process of hydrogenation
of vegetable oils can help in the elimination of trans fatty acid, and this has been largely achieved in most
countries both through legislation and manufacturers complying with public health directives.
The type of unsaturated fat consumed in the "modern" diet has also changed with increases in
omega-6 fatty acids and decreases in omega-3 fatty acids, such that the ratio of omega-6 to omega-3
fatty acids has increased from 1:1 to greater than 15:11". This change is related to the increased
consumption of meat of intensively reared animals fed on grain (rich in omega-6 fatty acids) instead of grass
(rich in omega-3 fatty acids) 179 . Unsaturated fats should include both n-6/n-3 polyunsaturated fats in a ratio
no greater than 3. However, it is not just the ratio but also the total amount of both that are important, as
both are essential.
It is hard to evaluate the quality of the dietary fat in Indonesia, however, as no analysis seems to have
been done in this regard. It is likely that most of the oils and fats in Table 5 are palm oil, but whether or
how much of this is refined is difficult to judge. Palm oil has been stigmatised as a hypercholesterolaemic fat
because of its high saturated fat content, despite human studies that show it does not raise serum cholesterol
levels'. In Mauritius, the government required a change in the commonly used cooking oil from palm oil to
soybean oil, changing the population'sfatty acid intake and reducing their serum cholesterol levels"'. Much
would seem to depend on the extent to which the natural palm oil is refined 8 2 . A prospective cohort study
conducted in workers in East Kalimantan found the mean intake of trans fatty acid was 0.48% of total dietary
calories, with fried foods contributing half of this. The consumption of fried foods was associated with an
increased risk of hypertriglyceridaemia, a high ratio of total cholesterol/ HDL-cholesterol and dyslipidaemial".
WHO Report 916 also recognized that higher intake of free sugars threatens the overall nutrient
quality of the diet by adding significant energy without nutrients, or "empty calories" Free sugars
are all monosaccharides and disaccharides added to foods by the manufacturer, cook or consumer, plus
sugars naturally present in honey, syrups and fruit juices. Addition of free sugars promotes a positive energy
balance, and drinks rich in free sugars also increase overall energy intake by reducing appetite control.
Wholegrain cereals, fruits and vegetables are the preferred sources of non-starch polysaccharides (NSP),
and the recommended intake of fruit and vegetables together with the consumption of wholegrain foods
is likely to provide >20g/d of NSP (>25g/day of total dietary fibre). Again, it is not possible to evaluate,
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from Riskesdas or the BPS reports, the quality of the Indonesian dietary intake with regard to the type of
carbohydrate consumed.
Wheat flour is penetrating the Indonesian dietary pattern through instant noodles, one of the
"prepared foods" in Table 5. Noodles are a traditional food in many Asian countries, and in the past were
more of a luxury food, eaten in dishes prepared from fresh noodles made from rice flour. The advent of
instant noodles made from wheat flour in the early fifties changed all that. Instant noodles are essentially
a "fast food"as they are already partially cooked by frying in palm oil before being packaged so that they
can be shipped and stored easily; they are prepared just by adding hot water, together with the sauce/
flavouring that is usually included in the package. Consumption of instant noodles grew strongly during
the first half of the 1990s, rising from 4.7 billion packs in 1992 to almost 8.6 billion packs by 1997, making
Indonesia the world's second largest consumer of instant noodles, behind only China. Because of instant
noodles, wheat flour consumption has risen steadily in Indonesia through the last few decades, reaching
51.5 g per capita per day in 2008184. Indonesia represents 4% of total world wheat imports, and is in the top
five leading wheat importing countries in the world, following only Egypt, Japan, and Brazil"'.
Categorizing foods by their degree of processing is a relatively new and important concept with
regard to understanding the potential obesogenicityof diets'16 . Nearly all food requires processing
in order to be eaten, even if only by washing it. But three food groups have been proposed based on
the degree of processing, namely: Group 1 unprocessed or minimally processed foods such as fruits
and vegetables; Group 2 processed culinary or food industry ingredients; Group 3 ultra-processed food
products. Processing of Group 1 foods includes the removal of inedible fractions, grating, squeezing,
drying, parboiling, fermentation (non-alcoholic), pasteurization, freezing, or wrapping and bottling. The
processing of Group 2 foods includes the extraction and purification of components of single whole foods
for use as culinary orfood industry ingredients, through pressing, crushing, milling, refining, hydrogenation,
hydrolysation, extrusion and use of enzymes and additives. For example, these foods include vegetable oils,
margarine, butter, whey, cream, lard, sugar, sweeteners, salt, flours, raw pastas and noodles, high fructose
corn syrup, and gums. The processing of Group 3 products includes the combination of Group 2 ingredients
with Group 1 ingredients through baking, battering, frying, curing, smoking, and pickling, in order to create
durable accessible, convenient and palatable drinks and/or ready-to-eat or ready-to-heat food products.
The problem is not the ultra-processing of foods, however; it is the balance between the consumption
of each of these three food groups in the everyday diet of the population. Group 3 "convenience foods"
require little if any preparation before cooking, and can be eaten as purchased, and/or microwaved and/
or eaten after reheating. They are most suited to snacking, which when coupled with their higher energy
densities and high glycemic indexes, can become a problem. Processed foods are also most suited to
fortification, and as such can be an important source of micronutrients, as is the case with iodized salt and
instant noodles in Indonesia that are fortified with iodine and iron and zinc respectively.
High glycemic index foods are those that cause a high and prolonged postprandialglucose level
in the blood stream. Numerous observational, experimental and epidemiological studies suggest that
postprandial hyperglycemia plays a pivotal role in the pathogenesis of CVD'1 7 . Furthermore, the metabolic
cost of assimilating the energy in processed foods appears to be half that of whole-foods'". Over time these
small differences in energy balance can gradually cause a person to gain weight. A small extra amount
of energy, as little as 150 kcal if consumed every day, can lead to the gradual accumulation of fat, which
eventually becomes overweight and then obesity'".
All over the world Group 1 and Group 2 foods are being displaced by Group 3 ultra-processed
products. In Brazil ultra-processed foods were already contributing around a third of dietary energy in
200319". In the UK eight ultra-processed products - bread, cakes, pastries, confectionery, biscuits, processed
meats, cheeses and soft drinks - together supply almost half of total household purchased calories'91.
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In the US the five most commonly consumed foods are "regular" sugared soft drinks, cakes and pastries,
burgers, pizzas, and potato chips'9 2 . Furthermore, Americans' tax dollars are directly subsidizing junk
food ingredients'. In the last fifteen years US$16.9 billion went into subsidizing just four common food
additives: corn syrup, high fructose corn syrup, corn starch, and soy oils, helping to make processed foods
cheaper. Outside of commodity crops, other agricultural products receive very little in federal subsidies,
with only US$262 million spent since 1995 subsidizing apples, which is the only significant federal subsidy
of fresh fruits or vegetables. While the price of vegetables and fruits increased 40% in the US in last 20 years,
the price of sodas decreased 30%194.
Swinburn and colleagues' postulate that an energy balance flipping point has occurred during the
last century in most high-income countries. Furthermore, there are two distinct phases with the socalled "move less, stay lean"phase (1910-60), characterised by decreasing physical activity levels and energy
intake, and a population that remained lean, and the subsequent so-called "eat more, gain weight" phase
from 1960 onwards, characterised by increasing energy intake and a concomitant rise in population weight.
Food supply data from the US lends support to this flipping point hypothesis, as well as a recent study which
found that the dietary factors showing the strongest positive association with the average 1.5kg weight
gain over a four year period in US adults included the intake of potato chips, potatoes, sugar-sweetened
beverages, and negatively with the intake of vegetables, whole grain, fruits and nuts' 6 .
How current increases in the price of food occurring globally will affect the dietary component of the
nutrition transition in LMICs, and in Indonesia in particular, is difficult to predict. Most likely it will
mean that consumption of cheaper ultra-processed foods (many of which benefit from EU and US subsidies
to keep their prices low) will increase even more than before. Group 1 foods especially are likely to become
increasingly expensive, while the mass produced Group 3 foods, made from food supply chains that benefit
from subsidies in the EU and US, will become comparatively cheaper. Unless measures are taken to avoid
this, Group 3 ultra-processed foods will become even more attractive to the poorest segments of the LMIC
population. Energy dense foods composed of refined grains, added sugars, or fats are well recognized to
represent the lowest cost option to the consumer"'. That obesity is paradoxically more common in the
poorer segments of the developed countries is most likely because high energy dense "fast foods" are
cheaper to buy and/or easier to prepare than the more healthy foods such a fruits and vegetables'.

4.3 The physical/built environment
The physical/builtenvironment includes factors that influence individual activitybehaviour, including
the type, frequency and intensity of physical activity, as well as access to "healthy" food. Many
changes in lifestyle occur together with urbanization, including people becoming increasingly sedentary'9 9 .
With people moving from rural to urban areas comes a shift of the workforce away from agriculture towards
manufacturing and service employment, and a concomitant reduction in the energy expenditure of work.
Increased mechanisation and motor-driven transport means less physical effort is needed to carry out daily
life. Access to healthy foods is also often limited in urban environments, when the population has to travel
from home to school and to work, so that increasing amounts of food are purchased readymade and eaten
outside of the home.
Energy balance depends on regulating intake and expenditure of calories, and the key variable
of energy output is the degree of physical activity. This can be seen by the following comparison: In
sedentary adults the basal metabolic rate (BMR) is 60% and the thermic effect of food (TEF) is 10% and
physical activity (PA) is 30% of total energy expenditure; in very active adults BMR is 40%,TEF is 10% and PA
is 50% of total energy expenditure. For any individual, BMR and TEF are constant and so modifying PA is an
essential component of energy expenditure in order to achieve energy balance, and/or lose weight209 . This
is especially true in an environment where the food available is predominantly energy dense.
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4.3.1 Activity environment
Urban planning can play an important role in increasing opportunities for exercise, and local
governments have an important role to play, through creating parks and open spaces for exercise
as well as bike lanes and pavements to encourage pedestrians2 0 1 . The availability, accessibility and
convenience of destinations and facilities, as well as the general functionality of the neighbourhood (e.g.,
the presence of sidewalks, traffic conditions) and aesthetics have been shown to be positively associated
with various levels of physical activity2 0 2 . Indonesian cities are slow in adjusting to the needs of pedestrians
and bicyclists, with automobiles still tending to hold sway. An Indonesian non-governmental organization
(NGO) called Bike2Work reports that many provincial capitals including Balikpapan, Yogyakarta, Surabaya,
Denpasar, Bandung and Palembang have begun to introduce bike lanes. The first (and only) 1.5 km bike lane,
introduced in Jakarta in May 2011, was developed with funds raised by an NGO (Komite Sepeda Indonesia)
rather than by the city authorities.
The capacity of schools as a setting for preventing child obesity in Indonesia is not clear, especially
since decentralization. With public awareness of the DBM problem largely absent, it seems unlikely to
be covered adequately in the school curriculum. There was once a school meal system, but that seems
to have been largely disbanded, and/or is left up to district authorities to organize. It seems that sales of
food from vending machine in Indonesia remained negligible up to 2011, with the concept of automated
vending machines remaining a foreign concept in the country 203 . On the streets, mobile vendors have a
strong presence, as they do not have to rent any space, and can also avoid taxes. There is also normally a
high density of independent traditional kiosks or convenience stores, which makes vending redundant as a
retail channel. Where children get their food is unclear, but it seems that approximately 35% of food comes
from street sellers and local stores 20 4. Regulating this and trying to ensure that children eat healthy food is
challenging. Indonesia will more tightly supervise the sale of food products sold in and around schools, if
a government agency-backed effort to reduce the impact of unhealthy snacks on the country's fifty million
6-18 year-olds is approved.
Worksite interventions, by offering education, screening for risk factors, offering incentives to walk
or ride a bike to work and facilities for exercise during breaks, as well as healthy foods in cafeterias,
can reduce staff sick days and health costs to the benefit of both employers and employees. Whether
Indonesia has any initiatives of this sort was not readily apparent at the time of this research.
4.3.2 Activity behaviour
The WHO Report 916 recommended a goal for physical activity which focuses on maintaining healthy
body weight. The recommendation is for a total of one hour per day of moderate-intensity activity, such
as brisk walking, on most days of the week. This is different from the widely recognized public health
recommendation of half an hour a day of moderate physical activity, which reduces the riskof cardiovascular
risk, although it does not reduce riskfor all of the other NCDs. High levels of fitness protects against mortality
from cardiovascular disease and diabetes at all levels of BMI (i.e. even in those that are overweight/obesity).
Regular exercise increases the capacity of muscles to use fat rather than sugar during physical activity.
Preventing weight gain after weight loss requires 60-90 minutes of moderate physical activity a day.
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Figure 7. Prevalence of insufficient activity in the
Indonesian population above ten years of age in
2007, by age group
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The majority of the Indonesian population is
inactive. Riskesdas 2007 reported the amount
of physical activity among the population aged
years and older, as shown in Figure 7.
Inadequate physical activity was considered to
be that less than 30 minutes a day of moderate

activity (brisk walking) during at least five days a
week. Even the most active age groups (45-54
years of age) still had over a third getting
insufficient exercise. The most inactive were
those aged 75 years or more, with three-quarters
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having insufficient activity, which isperhaps not
But the next most inactive age group

were children 10-14 years of age, with 67% not
Source: Riskesclas 2007

achieving the required level of exercise.

That 10-14 year old children in Indonesia get so little exercise is surprising, as they are nearly all in
school, and presumably should be getting exercise there. It is therefore important to investigate how
Indonesian schools are performing in this regard. A recent analysis 205 concluded that school health and
nutrition has not figured significantly in efforts to improve the quality and equity of education, through
the setting of standards for district authorities that are responsible for delivering primary and secondary
education. It would seem that the potential in this area still remains to be exploited.

4.4 The socio-cultural environment
The socio-cultural environment includes the influence of media, education, peer pressure or culture and
how these impact an individual's drive for particular foods and consumption patterns, or physical activity
patterns or preferences.
4.4.1 Socio-cultural influences (societal norms and customs)
The culture of Indonesian society has been shaped by long interaction between original indigenous
customs and multiple foreign influences over many centuries.The many indigenous cultures have been
influenced by a multitude of religions, including Hinduism, Buddhism, Confucianism and Islam. When
Indonesians talk about their cultural differences with one another, one of the first words they use is "adat"
(custom or tradition). This is different from the word "budaya" which concerns the artistic dimensions of
culture, including music, dance, painting, and the ancient legends transmitted through puppet shows,
for example. The meaning of "adat" has undergone a number of transformations over time, and in some
circumstances has assumed a kind of legal status; certain adat laws (hukum adat) are recognized by the
government as legitimate. These ancestral customs may pertain to a wide range of activities: agricultural
production, religious practices, marriage arrangements, legal practices, political succession, or artistic
expressions. The status of women in Bali is subject to adat law, for example.
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In Indonesia, as in many LMICs and in the rural areas especially, certain traditional customs continue
to contribute to maternal and early child undernutrition. Gender-related issues are especially relevant
in rural areas where women often still do a lot of the hard physical work but are not favoured in terms of
food access. Hard physical labour and an excessive workload during pregnancy contribute to constrained
fetal growth, as does the stress associated with marital violence during pregnancy.
Early timing of pregnancy, including teenage pregnancy, is likely to be a factor contributing to the
high child malnutrition rates in Indonesia. A quarter of all women of reproductive age in Indonesia
are married before 18 years of age06 and 10% before 16 years of age. A strong correlation is known to
exist between age of first marriage and age of first birth2 07 . The higher rates of chronic energy deficiency
(CED) seen in adolescent women of reproductive age in Indonesia are most probably because they are still
growing and they have not yet reached maturity. In the US it has been observed that for pregnancy during
adolescence (<18y), the growth of the mother (who is still a child) takes priority over the growth of her
fetus, which is born on average 200g lighter 20 8 . As a consequence, the mother gains more weight than she
would if she was mature, and maternal height growth is cut short. The development of maternal obesity in
mothers over twenty years of age has been shown to be related to teenage pregnancy and parity in Brazil 209.
The increased completion of schooling by girls, especially at the secondary level, will gradually
contribute to the reduction of child marriages and of teenage pregnancies in Indonesia. Schools
should also be offering in their curriculum healthy life skills in this regard, in addition to those relating to
eating a healthy diet and taking sufficient exercise. Cigarette smoking, still so widespread among Indonesian
men, is fortunately not practised by women. Riskesdas 2007 reported that while 46% of men smoked every
day, just 3% of women did so. Most men had started smoking while still at school, suggesting that once
again much could be done in school to prevent this habit being formed so early in boys.
Indonesia is modernizing rapidly, and modern media permeates everywhere. Nearly universal
education in "Bahasa Indonesia', the one common language, allows universal coverage of the same
media channels and formats. Television dominates the media landscape in Indonesia. More than 90% of
Indonesian households have at least one TV set. Most of the adult population in the country watches the
news on television at least once a week210 . There are more than ten private national television networks that
operate in competition with the publicly owned Televisi Republik Indonesia (TVRI), which until 1989 was the
only television station in the country. Research by the Indonesian Children's Welfare Institute (YKAI) in 2000
found that Indonesian children are heavy viewers of television, glued to the screen more than 26 hours a
week, or nearly four hours a day 211. On Sundays, children watched TV more than seven hours. The number
of hours spent watching television has been shown to be related to the prevalence of overweight/obesity
in children in the US2 12 213. A cross-sectional study among adolescents in three Indonesian cities found that
there was a greater likelihood of obesity in those who spent greater amounts of time using a computer or
Play Station 2 1 4 . Among junior high school students in Yogyakarta, obese adolescents spent more time in
sedentary activity than non-obese adolescents, and the relationship was independent of calorie intake, or
parental obesity 215 .
The advertising of processed foods can be seen everywhere in Indonesia from billboards, to
newspapers to TV spots. A multi-country survey of the influence of television advertisements on
children 2 16 , which included Indonesia, reported that advertising to children was widespread across the
countries surveyed, and that while all six countries had common core food-based messages in national
nutrition guidelines, the diet actively being promoted on television in all countries goes in the opposite
direction. The report found that 16% of children in Indonesia watched over eight hours of television a
day, and that for each hour of children's programming there was fifteen minutes of advertising, of which
food advertising was dominant. The majority of children in Indonesia loved watching TV advertisements
(61%), which they thought informed them about product quality/features (75%) and updated them about
new products (91 %). Multinational and domestic food companies, which promote energy-dense foods and
drinks, use highly effective marketing techniques to encourage regular consumption, repeat purchases, and
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brand loyalty, especially among children. While 75% of parents in Indonesia based their buying decisions
on their own judgement, and only 33% said these were influenced by advertisements, 58% said they were
influenced by their children. In all six countries, piecemeal legislation exists alongside self-regulation codes,
and punitive measures could be taken against those that violate such codes, but only in the Philippines was
there provision for suspension/retraction of licences to advertise. Indonesian advertising control was said
to be solely based on a "complaint feedback" mechanism. Two subsequent reviews carried out under the
remit of WHO confirmed that the findings of the Consumers International survey are largely applicable and
2 17
relevant for most countries across the globe 218.

4.4.2 Individual psychology
There is no evidence that the capacity to make rational decisions is reached at any different age in
Indonesia than elsewhere in the world. That the human brain is not fully mature until 25 years of age,
i.e. the end of adolescence, has only recently been fully recognized. The maturing brain goes from straight
processing of facts before the age of 12 years, into a slow progression to abstract thinking starting between
12 and 14 years, and maturity is only fully achieved by around 25 years of age 2 19 . Before maturity is reached,
adolescents are not yet fully able to make "rational" decisions, and are much more influenced by "emotional
context" This argues for limiting advertising of food especially to children 2 2 .
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When considering how to tackle the double burden of malnutrition (DBM) in low- and middle-income
countries (LMICs), the renewed momentum to act on nutrition that is gathering pace across the globe
could, should and must be built upon. A process of dialogue called the SUN (Scaling up Nutrition) Global
Movement 22 ' developed over the last few years has been widely endorsed by over a hundred international
development institutions in recognition that development funding for nutrition interventions to reduce
maternal and child undernutrition has been far too small222 , especially considering the magnitude of the
consequences these bring in terms of mortality, morbidity, and human capital development. The SUN
movement recognizes that taking to scale a package of evidence-based high impact nutrition interventions
such as those proposed in the Lancet Nutrition Series2 23 will not only prove to be cost-effective over the
long run, but will also make a big contribution to achieving most of the Millennium Development Goals
(MDGs). Although the SUN movement is focused on maternal and child undernutrition, it is important to
recognise that this isone of the most important first steps LMICs should be taking to prevent the DBM in the
future. Conversely, much of the capacity development needed for scaling up nutrition should be designed
with consideration of the DBM.
The SUN Movement agreed to a Framework 2 2 4 which calls on all partners to scale up efforts against
maternal and child undernutrition by, among other things:
*
*
*
*

*
*
*

Developing a coordinated, multi-stakeholder approach;
Using the Paris Accra Principles of Aid Effectiveness;
Mobilizing key stakeholders in an inclusive approach to country ownership;
Using the "Three Ones" (i.e. One agreed overarching policy framework that provides the basis for
coordinating the work of all partners, One national coordinating authority, One agreed national
monitoring and evaluation system);
Developing strong prioritized country nutrition strategies that, while grounded in country specificity,
take particular account of the "window of opportunity"from conception to two years of age;
Ensuring efforts are multi-sectoral, linking agriculture and food security, social protection and public
health; and
Including elements of capacity development and monitoring and evaluation.
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Helping to build commitment to and the capacity of the nutrition system requires that the four
functions shown in Figure 8 are strengthened. Commitment is measured by the level of stewardship
and resources made available, and is largely a central function.The capacity of the nutrition system relates
to the service delivery mechanisms and the installed capacity to ensure that nutrition interventions are
delivered, which are more field level functions. Efforts to build capacity and commitment for improved
nutrition outcomes are strengthened when both undernutrition and overnutrition are considered together,
especially in Indonesia.
As shown in Table 7, a programme framework has been proposed for the DBM which includes
interventions that can contribute to prevention and treatment of the DBM across the life course. This
builds on the table developed by Gillespie and Haddad 227 in 2001 for reducing the DBM in Asia, draws
upon the more recent Lancet Nutrition Series evidence-base for interventions for tackling maternal and
child undernutrition 22 , as well as recent reviews of evidence on interventions for tackling overweight and
obesity 2 29

230.

The table includes both direct and indirect nutrition interventions, and is organized by the

stages of the life course. Such a programme framework could be used to guide the development of future
National Plan for Development (RPJMN) and National Action Plan for Food and Nutrition (RANPG).
Direct interventions are those targeted at the individual level, and have also been termed "nutrition
specific" interventions in the SUN Framework. These include nutrient supplements, food supplements,
nutrition education, and food fortification. Indirect interventions are those delivered at the level of the
household or community, and include cash transfers, and fiscal policy instruments as well as codes of
practice concerning marketing of foods.
The implementation of direct interventions during the early part of the life course in Indonesia
still requires considerable improvement, especially with regard to breastfeeding. In addition to
the well-recognized benefits of breastfeeding in reducing mortality in infants and young children, there
is increasing recognition of its benefits for preventing overweight/obesity later in the life course. Recent
research suggests that exclusive breastfeeding during early months is central to the mechanism by which
breastfeeding protects against later obesity 231 . Future growth seems to be programmed during the first
six months of life, when normal growth in exclusively breastfed babies is much slower than in bottle-fed
ones. Furthermore, there is a dose-response effect for the prevention of obesity, with longer duration of
breastfeeding being associated with lower tendency to later obesity. The risk of being overweight is 20%
greater if exclusively bottle-fed than exclusively breast milk-fed during the first six months of life.
The International Code of Marketing of Breast-milk Substitutes (The Code) was adopted by the
World Health Assembly (WHA) in 1981 as a"minimum requirement"to be enacted in its entirety in all
countries. The Code aims to promote safe and adequate nutrition for infants by protecting breastfeeding
and ensuring appropriate marketing of breast-milk substitutes. The Code bans all advertising of breastmilk substitutes, as well as the provision of samples and gifts to mothers and health workers, and the use of
healthcare systems to promote breast-milk substitutes. Indonesia ratified parts of the Code in a 1997 decree
of the Minister of Health, which only covered infants 0 to 11 months, did not properly differentiate between
breast-milk substitutes and complementary foods, had four months as the limit for exclusive breastfeeding,
and did not specify any legal penalties for those that perform infractions 23 2 . A new regulation is supposed
to come into force this year that will include penalties of fines and even jail for those promoting the use of
breast-milk substitutes for infants.
Anaemia during pregnancy also needs continued attention, as the 2010 Riskesdas found that
although 80% of mothers of infants reported taking iron pills during their last pregnancy, only 18%
of mothers reported having taken the full 90 tablets as recommended by the GOI. Considering that the
WHO recommendation is 180 tablets, there is still a long way to go here. But there is also a need to consider
giving a multiple micronutrient supplement, especially given the extent of vitamin A and zinc deficiency
that is known to occur in the same populations. It is well recognized that preventing zinc deficiency at

The Double Burden of Malnutrition in Indonesia

Chapter 5
Nutrition Capacity and Governance

Table 7. Programme interventions for tackling the DBM across the life course

Conception to
birth

Young
Children
(0-5 years)

1. Micronutrient (Iron/folate
or multiple micronutrient)
supplements
2. Balanced protein energy
supplements*
3. Deworming
4. Reduction of household/
cigarette smoke
5. Presumptive radical treatment
for malaria*
6. Insecticide-treated bed nets*
1. Exclusive breastfeeding
promotion,

1. Salt lodization 1. Prevent child
1. Fiscal food
2. Flour
marriage
policies
fortification
and teenage
a. Food
3. Oil fortification
pregnancies
subsidies
2.Conditional
b. Fat/sugar
cash transfer
taxes
programmes (with
c. Levies
nutrition education)
2. Urban planning
a. Bike lanes
b. Parks
c. Pedestrian
1.Code of marketing
precincts
of breast milk

2. Appropriate complementary
feeding promotion
3. Hand washing and hygiene
interventions
4. Young child supplementation

substitute
2. Conditional
cash transfer
programmes (with
nutrition education)

d. Sanitation
e. Smoke free
houses

with vitamin A and zinc,

5.
6.
Children
(5-18 years)

1.
2.
3.
4.

Adulthood
(18+ years)

1.
2.
3.

and other micronutrients as
appropriate
Deworming
Management of severe acute
malnutrition
School based
Providing healthy meals
Promotion and provision of
daily physical exercise
Weekly iron supplements/
deworming
Medical service provider
counseling on healthy diet
Worksite encouragement to
exercise and eat healthy foods
Taking regular exercise

1.No vending
machines or junk
food sales in schools
2.No advertising
of food aimed at
children
3.Food labelling
a. Nutrition
signposting
b.Control food
claims

the population level is best achieved through multiple micronutrient approaches, be they fortification
or supplementation 23 3 . Since the Lancet Nutrition Series, more recent reviews of multiple micronutrient
supplements during pregnancy have shown considerable impact on birth weight, for example 234.

Trials of multiple micronutrient supplementation (MMS) during pregnancy have shown considerable
impact in Indonesia. A trial of MMS compared to iron iron folic acid supplements in Java found that the
mean birth weight was 40 g higher in the MMS group and that among those who consumed 90 or more
iron supplements during pregnancy, there was a 50% reduction rate of miscarriage, stillbirth, or neonatal
death 23 5. A considerably larger trial in Lombok showed that MMS as compared with regular iron folic acid
supplements reduced post-natal infant mortality between one and three months of age by 18% overall,
by 25% in mothers who were undernourished at enrolment, and 38% in mothers who were anaemic
at enrolment 236 . Interestingly the effect of MMS on birth weight was found to be an increase of 50g,
but only in non-wasted mothers23 7 . Perhaps more importantly, the use of community facilitators in the
Supplementation with Multiple Micronutrients Intervention Trial (SUMMIT) led to significant increases in the

use of birth attendants at delivery, resulting in a 30% reduction in early infant mortality independent of the
impact of micronutrient supplementation 23 8 .Therefore, if women were to consume multiple micronutrients

on a regular basis and to use a trained birth attendant at delivery, the risk of early infant mortality could be
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reduced by nearly 50%. Ensuring high coverage of micronutrient supplements through the local midwife,
and ensuring that all births are covered by the midwife could be achieved through the Posyandu. Such
changes have not yet been adopted, however, and even deworming during pregnancy, as recommended

by INACG, WHO and UNICEF 239 240 241, is not implemented.
The Lancet Nutrition Series2 4 2 recommended maternal food supplements that are balanced in energy
and protein in food insecure areas, and used a cut-off of 10% for excessive thinness (i.e. BMI less than
18.5) in women of reproductive age, in order to model the effects of the intervention. Programme
guidance on when and how to provide balanced energy-protein supplements to mothers during pregnancy
is not readily available, however, and improving maternal nutrition status to improve fetal development is
not simply a matter of improving dietary intake as has been reported by several technical consultations24 3
244

Indonesia has established legislation regarding the fortification of certain staple foods with
micronutrients, and plans to do more. All salt has been required to be fortified with iodine since 1994
and all wheat flour with iron, zinc, folic acid, vitamin 1 and vitamin B2 since 2001245. As mentioned above,
the salt iodization programme is still far from achieving its goal of eliminating iodine deficiency. So far there
does not seem to be any evaluation or monitoring of flour fortification to assess its effectiveness, although
the improvement in anaemia levels noted earlier in this report may well be due to this. There are reports that
the consumption of fortified instant noodles is contributing to reducing iron deficiency anaemia in young
children 246. Cooking oil fortified with vitamin A has been tested in one province and is being initiated with
the expectation that it become mandatory in 2012. Rice fortification is also being tested in two provinces,
using rice from the Rice for the Poor Family (RASKIN) programme described below. It is important to carry
out national surveys to measure the current situation of micronutrient deficiencies in order to gain a better
understanding of how effective the various micronutrient supplementation and fortification efforts have
been.
Among the indirect interventions for tackling maternal and child undernutrition, the principle
programme is a food subsidy policy called RASKIN, which began during the economic crisis in 1997/8
and has been implemented as part of a larger social safety net package from 1999 onwards. The
RASKIN program is one of the GOI's key programs for improving food security, and in 2005 aimed to supply
20 kg of rice per month to 9 million poor families. The programme has had administrative difficulties, and
part of the subsidy never reached households at all, going instead into the Indonesian Bureau of Logistics
(BULOG's) operating costs. A review of the cost structure of RASKIN found that the cost of the food subsidy
as a percentage of GDP tended to increase from 0.18% in 2006 to 0.23% in 2009, and that the efficiency of
the subsidy also deteriorated in the period studied, with distribution costs of almost 20% of total cost in
2009247. An evaluation of RASKIN found a positive impact of the programme with beneficiaries increasing
expenditures on nutrient rich animal source foods, as well as health expenditures248. However, extra income
due to the programme was also spent on adult goods such as alcohol and tobacco, which had an even
greater impact than on the expenditures on animal source foods. There was also considerable"leakage"with
ten per cent of the highest income quintile households being beneficiaries. The gender-related aspects of
economic and social risks have also been overlooked by RASKIN, and could be better addressed by dealing
specifically with the vulnerabilities of mothers and young children from conception to toddlerhood 2 49 .
The GOI introduced a second generation of social assistance programs following the partial removal
of regressive fuel subsidies in 2005. A portion of the savings from the fuel subsidy cuts were reallocated
to four programs: operational aid to schools (Bantuan Operasional Sekolah, BOS), health insurance for the
poor (Asuransi Kesehatan Miskin, Askeskin), village infrastructure (Infrastruktur Pedesaan, IP)and rice for
the poor (Beras Miskin, RASKIN). These programs are the basis of an emerging, permanent social safety net,
providing income support for poor and near-poor households. Askeskin, re-named Jamkesmas (Jaminan
Kesehatan Masyarakat), now covers around 76 million beneficiaries, making it the largest social assistance
program in Indonesia. RASKIN continues to distribute rice to millions of families across the country. These
programs joined the array of small social welfare programs already implemented by the Department of
Social Affairs (DepSos), targeting especially vulnerable groups, such as orphans or the disabled.
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More recently, the government has begun introducing and re-defining social assistance programs
to break the generational transmission of poverty. In 2007 the GOI piloted a conditional cash transfer
program (Program Keluarga Harapan, PKH) executed by DepSos. PKH assistance is transferred only when
families obtain preventive basic health and nutrition services, and send their children to school.To date, the
program has reached around 700,000 poor households and is preparing for further expansion. Block grants
for community development are also being used to promote social development through the National
Program for Community Empowerment (Program Nasional Pemberdayaan Masyarakat Mandiri, PNPM).
Mandiri is the main government community-driven development program.
As part of its commitment to improve the health of its population, the GOI has piloted two programs
aimed at improving access to basic health and education services since 2007. Nasional Pemberdayaan
Masyarakat Generasi Sehat dan Cerdas (PNPM Generasi) is an incentivized community block grant program
that aims to enable communities to address both demand and small-scale supply-side problems that restrict
access to services and hamper their ability to improve health and education performance as part of PNPM
Rural. PNPM Generasi supports community efforts to improve a core set of health and education outcomes.
PNPM Rural is based on the assumption that communities are best placed to identify the needs and actions
required to achieve outcomes. As part of the Generasi project, communities receive assistance from trained
facilitators to diagnose problems and identify ways to use funding provided by village-level block grants to
achieve twelve health and education indicators.
An evaluation of the PNPM Generasi programme has shown significant reduction of malnutrition by
2.2 percentage points (weight-for-age). Yet the results of the evaluation have showed that impact can
be enhanced by increasing the demand for quality health and nutrition services. As such, strengthening
the capacity of health providers in nutrition counselling and knowledge sharing will improve the quality of
maternal and child health services, and most likely increase the demand thereof. In addition, improving the
capacity of PNPM Generasi facilitators to identify the causes of health and nutrition problems is essential as
they in turn assist communities to assess problems and to use the funds to solve them.
Ensuring that these social assistance programmes not only contribute to reducing poverty, and to
reducing maternal and child undernutrition, but are also consistent with the reduction of the DBM
across the life course is necessary, albeit challenging. Making all such programmes effectively into
conditional cash transfer programmes isone possibility to consider. Another is linking the provision of such
cash transfers to the promotion/production of highly nutritional cash crops such as fruits and vegetables,
which could/should be sold by small-scale local farmers through local farmers markets25 0 251. Animal source
foods and fortified foods are also important for mothers and young children in order to prevent stunting.
Food stamps can be linked to the purchase of these foods, as well as of fruit and vegetables in local farmers
markets as is done in the US, for example, where the USDA Federal nutrition assistance programs provided
approximately US$10 billion in support of fruit and vegetable consumption in Fiscal Year 2005. These funds
support:the purchase and distribution offruitsand vegetables by the USDAto schools,food banks,and other
program providers; the purchase and use by program providers through the Child Nutrition Programs; and
participants' purchases in the marketplace through Food Stamps, Women, Infants and Children (WIC) and
the farmer's market nutrition programs 25 2 . A result of these programs for agricultural and food production
policies is increased support for the production of high value crops, such as fruit and vegetables through
small-scale farmers rather than to rice self-sufficiency through industrial agriculture.
Schools have been found to be the critical setting for preventing child obesity253 , as well as for
reducing other chronic disease risk factors and improving fitness2 54 . School-based programmes should
cover the role of both nutrition and physical activity in maintaining physical and mental health, with school
food services providing healthy meals and the promotion and provision of daily physical exercise as part
of the curriculum. The excessive consumption of sugar-sweetened beverages is an important driver of the
current obesity epidemic in the US255 , and is associated with a significantly elevated riskof type 2 diabetes256 .
Most US states have recently adopted laws that regulate the availability of sugar-sweetened beverages in
school settings25 7, and in France and the UK vending machines have either been banned in schools or are no
longer filled with sugar-sweetened beverages or Group 3 processed snackfoods. Indonesia should consider
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promoting the WHO-led Nutrition Friendly Schools Initiative (NFSI) 58, which aims to increase access and
availability of healthy foods as well as opportunities to be physically active, and to decrease access to and
availability of unhealthy or "junk" foods as well as to support healthy lifestyles. A successful Indonesian
model upon which to build and adapt as needed is the community-based school feeding program which
was implemented through block grants to schools in "left behind villages"during the economic crisis in the
1990s259 , as well as through PMTAS which is currently being implemented.
Another promising arena for intervention in Indonesia is the workplace, which offers the potential
for public private partnerships to be developed. An example is provided by Johnson & Johnson in
the US which introduced Live for Life in 1979; by the end of the third year of the program, savings to the
company were more than US$400 per year per employee2 65 . A recent systematic review of worksite nutrition
interventions for controlling overweight and obesity provides further support to these findings2 6 1.
Training medical staff to address overnutrition, and prioritizing obesity as a disease among the
NCDs is particularly important to consider. The Department of Noncommunicable Diseases plans to
train health staff in health centres to address NCDs, including overweight/obesity. Hopefully, this will draw
on experience from the US, which has shown that interventions by healthcare providers can be effective,
especially if the professionals are trained to measure BMI and/or waist circumference (WC) to detect patients
who are either overweight and/or gaining weight. Even brief messages from health professionals about
nutrition through diet counseling can influence behavior, and the magnitude of the effect is related to the

intensity of the intervention262 263
The GOI, like many national governments, has developed policies with dietary recommendations for
their population, PUGS, which are largely based on the recommended nutrient intakes in the WHO
Report 916. The objective of these is to help develop dietary guidelines for the public to be incorporated
as part of nutrition education efforts. These recommendations are often depicted graphically, such as in
PUGS and the'the Food Guide Pyramid'that originated in the US in 1992 by the USDA and now have been
adopted or adapted in many countries, including Indonesia. Healthy diets based on the food group and
pyramid approach have been much criticized, however, not least because during the thirty years of the food
pyramid in the US, obesity rates soared. In Indonesia, as in most countries, dietary guidelines seem to have
been little assimilated by the general public, in part because the messages were too complicated, but also
because they were drowned out by food industry advertising26 4 .
One of the problems with the US food pyramid based dietary guidelines was that it focused more
on"what to eat"than on "how much to eat" The original food pyramid aimed at limiting fat intake, and
in general seems to have had an effect, with low-fat diets and special "light" foods becoming popular. But
with no differentiation between types of fats, the benefits of"good"unsaturated fats were forgone 2 65 . Also,
guidelines recommended increased consumption of starchy foods, and in particular grains (cereals) and
cereal products, with little or no consideration given to the benefits of eating reduced carbohydrate diets2 66.
Recommendations often give preference to "minimally processed" or "high-fibre" or "wholegrain" versions.
However, the cereal part of the food pyramid does not differentiate between the type of processing that the
cereal and/or starches have been subject to, such that Group 3 processed foods are considered acceptable 2 6 7.
Although dietary guidelines are important, efforts of the food industry promote the consumption
of products that are, usually, not aligned with dietary guidelines. Globally, the food industry spends
US$40 billion a year on advertising food, most of which promotes the consumption of ultra-processed
foods 2 68. Transnational soft drink and fast food companies market their products extensively worldwide,
especially to children and youth 2 69 . As revealed by a consumers union report in the US, the US$11.26 billion
spent on advertising by the food, beverage, and restaurant industries in 2004 dwarfed the mere US$9.55
million spent on communications by federal and state of California "5 A Day" programs to encourage eating
five or more servings of fruit and vegetables each day 270 . In consequence, the majority of the American
public still remains unaware that eating at least five servings of varied vegetable and fruits each day can
improve health outcomes and help manage weight gain.
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Based on evidence provided to it, the sixty-third World Health Assembly in May 2010 endorsed
resolution WHA63.14, which called for national and international action to reduce the impact on
children of marketing of foods high in saturated fats, trans fatty acids, free sugars, or salt. Advertising
to children of any kind is banned in several Scandinavian countries, for example, and Brazil has outlawed all
TV advertisements aimed at children. Hopefully Indonesia will follow suit, although it may take some time as
Indonesia has yet neither signed the Framework Convention on Tobacco Control nor adopted all provisions
of the International Code of Marketing of Breast-milk Substitutes. There is a growing consensus that a
framework convention for obesity control is needed, similar to the one developed for tobacco control 271 .
Transport policy and environmental design have fundamental effects on the determinants of
physical activity and therefore influence the risk of obesity and other chronic diseases. Limiting
the role of automobiles is one important area for intervention and can be achieved through a variety of
channels, including making private car ownership and use more expensive, through higher taxes on cars
and fuel, and introducing road tolls and congestion charges, as well as parking fees. The fees collected can
be used to improve the provision of public transportation. Walking and biking can also be encouraged by
creating special bike lanes, as well as by making town centers pedestrian-only precincts. Increasing the
space available for leisure activities such as playing fields, parks, and public gardens, will also encourage
more walking, running and sports.
By law, all foods that are processed or imported in Indonesia must have a label. Labels which describe
the nutrition content of foods can, in theory, permit the more discerning consumer to make more informed
purchases. Evidence for the effectiveness of "front of pack" labelling is still weak, however 27 2 . Nutrition
labels on pre-packaged foods, which are among the most prominent sources of nutrition information, are
perceived as highly credible sources and many consumers use nutrition labels to guide their selection of
food products. Evidence also shows a consistent link between the use of nutrition labels and healthier
diets. However, the use of labels varies considerably across subgroups, with lower use among children,
adolescents and older adults who are obese. Labels are most used by educated and wealthier segments of
the population.
Standards and guidelines related to texts for food products have been developed by Codex
Alimentarius, but as described in the recent review of the global regulatory environment, there is
considerable variation of approaches and regulations in countries around the world2 7 3 . In all countries
of Southeast Asia except Malaysia, nutrition labelling is voluntary unless nutritional claims are made 27 4.
WHO provides guidance on developing or adapting nutrient profile models 275 . The aim of this work is to
harmonize nutrient profile model development in order to produce consistent and coherent public health
nutrition messages for the consumer, and ultimately to improve nutrition and public health. Based on
these nutrient profiles, claims such as "low fat" or "healthy choice" on food labels and in marketing can be
regulated by national food standards authorities. The food industry has also pledged to self-regulate, but
stringent standards are needed if self-regulation is to be effective. Voluntary nutrition-labelling adopted by
the food industry in the US is considered far from ideal in many ways27 6 .
Fiscal policies such as subsidies and taxes can either stimulate or reduce consumption of products,
including foods. Capitalist economics has been considered to have a central role in the global obesity
epidemic, and economic policies are arguably the optimal target for intervention. Heavy taxes on cigarettes
helped reduce their consumption in many countries, for example. Poland provides an example for food,
where reduced subsidies on lard and butter soon after the transition to a democratic government resulted
in a rapid increase in the consumption of cheaper non-hydrogenated vegetable fat. In consequence the
ratio of dietary polyunsaturated to saturated fat increased from 0.33 in 1990 to 0.56 in 1999 and mortality
from coronary artery disease dropped 28%. A tax on sugar-sweetened beverages has many proponents,
and if the tax is sufficiently large (20%) has great potential to reduce obesity as well as to raise revenues.
A useful guide on ways to develop fiscal policies in the Asian region has been developed by WHO, which
provides guidance in relation to free market issues and the WTO, for example 27 7 .
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There is currently no overarching coordinating mechanism for nutrition in Indonesia and this gap
was identified as a need in the LACA. The resource function depicted in Figure 7 ensures that necessary
funds are provided to reach national goals and achieve national targets. The stewardship function sets goals
and targets, regulates them, and govern what activities should be done, by whom and with what priority. In
Indonesia, the stewardship and resource functions are divided between the various line ministries including
Health and Agriculture as well as the National Development Planning Agency (BAPPENAS). With the
emerging and escalating problem of the DBM, many more sectors are involved and consideration is needed
for how to provide the necessary oversight going forward. Improved coordination and functionality for
nutrition is essential for developing more coherent national nutrition policies and programmes tackling the
DBM, and creating national nutritional councils has been recommended278.
Implementation experience from the National Plans of Action for Nutrition (NPAN), which stemmed
from the International Conference on Nutrition (ICN) also suggests that some central coordination
mechanism was essential. The ICN efforts to implement national nutrition programmes, which were for
both overnutrition and undernutrition, showed that strategies from different sectors could be best grouped
into the four pillars depicted in Table 8. This overarching DBM policy framework was found to facilitate the
delegation of service delivery within the Ministry of Health as well as across other sectors, and to assign
responsibility for setting goals and strategies to achieve them27 9 . It is presented as an illustrative example of
how such a high-level coordinating body might be organized to help facilitate the full range of programmes
involved in tackling the DBM across the life course.
Table 8. The Four Overarching Pillars of DBM Nutrition Policy Framework
Nutrition Policy Pillars

Sector
Sustainable Food
Security

Health

Public Works
and urban
planning
Agriculture
Education

Social Welfare/
Security
Industry and
Trade

1. Food safety
and hygiene
regulations
2. Food Inspections
3. Food standards
1.Rural roads
2.Irrigation

1. Water and
Sanitation

1. Food availability
(Food production)
1. School gardens
2. School meals

1. Food standards

1.Food Access (cash
transfers)
1. Food availability
(manufacture and
marketing)

Public
Information
Finance/
economy

Food Safety

1. Hygiene education

Healthy Lifestyle

1. Promotion of
healthy eating
2. Promotion of
exercise
3. Infection Control
4. Family Planning
1. Urban bike lanes
2. Pedestrian
walkways

1. Micronutrient
supplementation
2. Nutrition education
3. Dietary Guidelines
4. Nutritional
surveillance

1. Physical exercise
2. Life skills and sex
education

1. Nutrition education
2. Anemia control

1. Food Standards

1. Food fortification

1. Marketing of food
to children
1.Food Subsidies
2.Import/export
restrictions

Nutrition

1. Code of marketing
of breast-milk
substitutes
1. Food Taxes

Source: Authors
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While global experience to date with creating national nutrition councils has not been entirely
positive and there are not many good examples to draw upon, this may well be because past efforts
were largely focused solely on undernutrition. The challenges posed by the burgeoning problems of
the DBM in LMICs are much more multi-sectoral and far-reaching than undernutrition alone, which may
well justify creating such high-level coordination mechanisms. The one example of a successful high-level
coordination mechanism for nutrition comes from Brazil, where during the last few decades there has been
a spectacular fall in child undernutrition, as measured by stunting in particular2 8 0 . Brazil has a high-level
coordinating body called CONSEA (National Food and Nutrition Council) for oversight and broad policy
setting, as well as a coordination mechanism for implementation.
As noted in the LACA report2 8 1 , the capacity to act for nutrition in Indonesia needs to be strengthened.
Service provision has primarily revolved around child growth monitoring and is largely misdirected to the
under-five year olds rather than focused on children under two and their mothers. Less priority is given to
preventive activities related to counselling of mothers on infant and young child feeding than to the curative
function of detecting and treating wasting, and when counselling is done it is mostly done by minimally
trained community-based posyandu cadres. Attention to maternal nutrition is limited to iron/folate tablet
distribution with little prioritization or promotion. Although a sufficient number of nutritionists are being
trained, the training curriculum is outdated and incomplete; it hardly recognizes the DBM problem, for
example. Nutritionists are under-employed, especially in the implementation of service delivery, and there
is little or no in-service training in nutrition.
A recent study of the capacity of the nutrition workforce in Indonesia concluded that it was inadequate
to meet the challenges that Indonesia faces, especially because current diet-related NCD problems
are not widely recognized as being due to poor nutrition across the life course"'. The report further
recommended that workforce capacity be strengthened by improving the quality of nutrition education in
Indonesia by:
1.
2.
3.
4.
5.

Establishing nutrition service standards;
Developing consensus on nomenclature, scope, and the practice of different practitioners;
Enumerating current workforce attributes;
Projecting workforce needs;
Developing shared competency standards for the spectrum of modes of practice (clinical dietetics
through community nutrition, to research and teaching).

Any capacity development efforts in Indonesia need to be linked to and guided by the policy and
programme components of a national nutrition plan. As noted in the Indonesian LACA, the National
Plan for Development 2010-2014 (RPJMN) is focused on stunting and the Essential Nutrition Intervention
package from the Lancet Nutrition Series. Although provinces and districts plans (RPJMD) are supposed
to refer to the RPJMN when defining their own plans, there is often a disconnect between the planning
processes at central and sub-national levels.The National Action Plan for Food and Nutrition (RANPG) for the
five year period 2011-2015 is based on the RPJMN at both national and provincial level. Its main objective
is to reduce stunting by five per cent in five years (from 37% to 32%). The RANPG is only concerned with
maternal and child undernutrition, however. The problems of overnutrition and of overweight/obesity are
part of the national NCD policy and strategy, aimed at controlling risk factors and prevention of NCDs, early
detection, and health promotion measures. The NCD unit of the Ministry of Health was only created in 2005
and so activities in this area are relatively new. The current RPJMN and RANPG do not address the DBM
problem as a whole, and so the main objective should be to ensure that the next RPJMN and RANPG are
developed in a more harmonious way and cover both aspects of the nutrition problem.
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Indonesia has a big double burden of malnutrition (DBM) problem and needs to take urgent steps to
both prevent it as well as to mitigate its effects across the life course. In Indonesia, undernutrition is still
given more priority because overweight and obesity is believed to be a problem of the wealthy and an issue
of personal choice. However this is not the case as gemukness isalready a serious problem across all income
levels, and is conditioned by increasingly obesogenic environments, especially among the poorest adults
who are the most stunted. Furthermore, consequences of the DBM are increasingly likely to be greatest
among the poorest that are least capable of accessing treatment for the cardiovascular diseases that are
increasingly pervasive.
A challenge of addressing gemukness is that it is a hidden problem. Asians have a higher proportion
of body fat than Caucasians, and therefore greater risk of diet-related noncommunicable diseases (NCDs)
such as cardiovascular disease. Among Asians, Indonesians are at greater risk of NCDs at the same level of
gemukness than Chinese or Vietnamese, for example. Gemukness affects twice as many women as men, and
tends to increase with age, peaking at 45-54 years.
Of greatest concern is that the prevalence of gemukness has doubled in the last two decades and
seems to be accelerating, while the rate of stunting, which reflects inadequate growth during the
period from conception to two years of age and is itself associated with a greater risk of NCDs
including gemukness, has remained static around 30% over the same period. It is the combination of
increased weight gain across the life course coupled with constrained fetal and young child growth that is
known to potentiate the risks of diet-related NCDs in adulthood. This problem is supported by the fact that
the levels of gemukness in adults are greatest in the Outer Islands where maternal and child undernutrition
rates are highest. One likely cause of constrained fetal and young child growth is the on-going problem of
micronutrient deficiencies, likely to still be affecting at least a quarter of young mothers, as well as teenage
pregnancies.
Assessing the health and biological causes of the DBM reveals that the problem is related, in part,
to an ageing population. Because of the demographic and epidemiological transition that Indonesia has
experienced, largely due to family planning and health service coverage, NCDs and especially cardiovascular
diseases are now the main causes of death. Unfortunately sanitation coverage is still far from universal
and gastro-intestinal parasite infections are still exceedingly common, which contributes to the on-going
problem of maternal anaemia. The health system in Indonesia is not well-equipped to deal with the new
disease reality, however, largely because of a lackof awareness of the overnutrition problem and insufficient
capacity to deal with its consequences.
Increased cardiovascular diseases are also reflected in population-based blood analysis. Hypertension
affected 46% of men and 53% of women over 45 years of age in 2007, reaching to 75% of women aged 75
years and over. Perhaps worse isthat only a third knew of their condition and over ninety per cent were not
receiving any treatment. Blood lipid levels worsen with age, and of those aged 45 years and older, 22% of
women and 11% of men had high cholesterol levels, while 67% of men and 40% of women had low levels of
HDL cholesterol, which is protective against cardiovascular diseases. These differences probably reflect the
higher rates of smoking in men and of overweight/obesity in women. Diabetes is already affecting at least
6% of the population and 10% is pre-diabetic.
There is no evidence in Indonesia that genetics plays any part in the growing obesity problem. The
mechanisms that are likely to be in play are epigenetic not genetic, and are caused by the constrained
fetal growth, as reflected in stunting, coupled with increasing wealth and increased weight growth during
childhood. Among the epigenetic changes associated with constrained fetal growth and stunting is the
creation of visceral adipose cells, as an insurance against the bleak times expected after birth.
Diabetes, increased blood pressure, and dyslipidaemiaaffecting a large percentage of the population
are consequences of the inflammatory state associated with being overweight, and especially of
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abdominal obesity. Adipose cells in the visceral fat deposits produce hormones and inflammatory markers
as part of the body's energy balancing mechanisms. In the absence of food and energy sources coming
into the blood, the adipose cells in the fat gland produce leptin which stimulates hunger centres in the
brain. If too much energy is consumed and subcutaneous fat cells get full then energy gets diverted to the
visceral fat gland by the inflammatory markers, and over time this leads to diabetes. Appetite mechanisms
that evolved during hunter-gatherer existence are not able to cope with continuous snacking on energydense foods, such that as little as a 150 extra calories a day over the course of a year can lead to an average
weight gain of a kilogram and a half a year. Once these fat reserves are created they are difficult to lose and
easy to put back on again, thanks to the efficiency of the fat gland's energy conservation mechanisms. The
inflammatory state ofobesity isalso a potential cause of anaemia, and may be associated with the persistence
of anaemia in Indonesia.
Assessing the economic and food environments associated with the DBM reveals that the steady
increase in national wealth has been accompanied by impressive reductions in poverty. In parallel,
food availability as energy per capita has grown by 40% (20% from fat) in the last three decades while the
population has doubled. While rice availability per capita remained the same, the availability of fish and
meat doubled, milk tripled, and wheat increased sevenfold. These production increases achieved due to the
Green Revolution were largely made possible by using oil-based inputs, so that while oil was cheap food
was cheap. But that is changing fast: with oil prices high and increasing commodity speculation, global
food prices are at all-time highs and are likely to remain so. With the increased global trading in foods, and
opening up of borders to trade, increasing amounts of processed food are being imported and distributed
through growing supermarket chains. Many of these commodities are artificially cheap because of subsidies
given to farmers in the EU and US. All wheat in Indonesia is imported and largely used to make instant
noodles.
Food consumption patterns, although difficult to evaluate from the data available, also suggest
increased food intake. Consumption estimates based on food expenditures are 16% higher, and show a
five per cent increase in energy per capita purchased by households across the last decade. The greatest
increase to this total came from meat, fish, and eggs, and in prepared foods, both of which nearly doubled.
So not only has food consumption increased quantitatively in the last decade, but this growth has been
in the more expensive items such as animal protein and food consumed outside the home. Vegetable
and fruit consumption has remained stable and low at 4% of total energy purchased, with 94% of the
population reporting not to have consumed the recommended five portions a day. There does not seem
to be any information available to evaluate the quality of the diet, including the type of fat and the type
of carbohydrates being consumed, and more research is needed here. It seems likely, however, that the
increase in "prepared foods" from outside the home consists of processed foods such as instant noodles
that are made from wheat and other wheat-based products, all of which are energy dense. The increased
consumption of these "Group 3" processed foods is likely to be contributing to the increases in adiposity.
The increasing price of foods is likely to promote consumption of the cheaper processed foods, made from
imported commodities that continue to be subsidized in the country of origin.
Inadequate breastfeeding is another poor food consumption pattern, and that continues to
deteriorate despite GOI efforts to protect it. Only a third of babies are put to the breast within an hour of
birth, and only 15% are exclusively breasted for six months. Seventy per cent of babies are fed formula milk
at birth. Exclusive breastfeeding not only protects against young child growth failure and mortality, but
also protects against future obesity. In addition, child feeding practices in older children aged 6-24 months
are far from adequate, contributing to young child stunting and increasing the risks of NCDs later in the life
course.
Assessing the physical and built environments of the DBM in Indonesia reveals an urban environment
that discourages exercise. There are few if any bike lanes, sidewalks or pedestrian precincts, and parks are
a rarity. Access to processed foods in the street is almost the only option when commuting. In consequence,
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the majority of school children, for example, purchase snack food from street vendors and local shops.
Perhaps not surprisingly, the majority of the population do not get sufficient exercise to protect them from
the risks of cardiovascular disease and weight gain. One of the most inactive age groups is school children.
Assessing the socio-cultural environment of the DBM in Indonesia reveals a culture that retains much
of its traditional customs while being totally immersed in all forms of modern media. Social customs
drive child marriage, and a third of women do indeed get married while still children. This custom is likely
to be contributing to elevated low birth weight rates seen in the Outer Islands especially. The reach of
television is almost universal, however, and most adults watch the news at least once a week. Children
watch around four hours of TV a day, more time than is spent in classrooms. The advertising of processed
foods especially dominates the media, and is targeted at children. The majority of parents report that their
purchases are more informed by their children's choice than the influence of advertisements. It is now
well-recognized that the capacity of adolescents to make rational choices only reaches maturity at around
twenty-five years of age.
The capacity to deliver nutrition actions and the governance mechanisms that control these need
strengthening, and actions are underway under the umbrella of the SUN (Scaling-Up Nutrition)
Movement. The SUN Movement aims to develop a coordinated multi-stakeholder approach with one
agreed overarching policy framework, one national coordinating authority, and one monitoring and
evaluation system. While the SUN Movement targets maternal and child undernutrition and not the DBM,
it should develop with the DBM in mind and recognize overnutrition as an equally important problem as
undernutrition, with many overlapping interventions. The first priority for tackling the DBM is to address
maternal and child undernutrition. A programme framework for the DBM is proposed, with evidence-based
interventions organized by phase of the life course, and by direct and indirect interventions similar to the
nutrition specific and nutrition sensitive language of the SUN framework.
Many of the interventions in the DBM programme framework are already being implemented in
Indonesia, although not organized under such a framework. An assessment of the coverage of the
various interventions reveals a mixed picture with many advances and many gaps that still need to be filled.
Non-implementation of the Code of Marketing of Breast-milk Substitutes is one example of such a gap, now
existing for two decades or more. Policies, programmes and legislation exist but enforcement is lacking.
Many advances have been achieved though food fortification with micronutrients, such as through
iodized salt, but maternal anaemia in particular is still a problem. Social welfare programmes have
done well in ensuring food security even among the poorest of the poor, but the emphasis to date has been
more on food quantity than quality, and targeting has often been poor. Schools are critically important for
fostering healthy lifestyles that will mitigate the effects of the DBM, but very little yet seems to have been
done in this regard. Health systems and medical professionals can also be effective in tackling the DBM, but
the lack of awareness of overweight/obesity and stunting as problems among health staff will need to be
rectified. Little or no mechanisms exist for controlling the advertising of food to children, and food labelling
and nutrition profiling seem still to be incipient. In addition, there are challenges posed by decentralization
and the lack of adequate nutrition guidelines for districts to follow in preparing local development plans, as
well as the lack of capacity in nutrition, especially at the district level.
The lack of an overarching coordinating mechanism for nutrition in Indonesia has already been
recognized. In constructing such mechanisms it is essential to envisage programmes for the DBM, and
not just maternal and child undernutrition. Indeed the financial implications of the DBM are massive, with
effects way beyond the Ministry of Health. A policy framework for such a coordinating body is proposed
to organize the various programme interventions by the ministry under four pillars, namely: food security,
food safety, healthy lifestyles, and nutrition. The capacity to act in nutrition has already been recognized as
in need of strengthening, and actions are already underway to do this.
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In order to tackle the double burden of malnutrition (DBM) in Indonesia the following policy actions
are suggested. These are grouped into various functional areas, both by stage of the life course as well as
type of activity.

Nutrition Policies and Plans
1. Ensure from the earliest, practical moment possible that nutrition programmes in Indonesia become
oriented towards tackling the DBM, recognizing that the first priority for doing this is to tackle the
problem of stunting by improving maternal and child nutrition, largely by implementing the Lancet
Nutrition Series package of direct nutrition interventions
2. Ensure that the currently evolving high-level national nutrition council/forum for coordination and
oversight for nutrition programmes and policies includes plans to tackle the DBM, building on current
initiatives to follow through on the SUN Movement.
3. Consider ways to ensure that future RPJMN and RANPG adequately address the DBM.
Maternal, Infant and Young Child Nutrition
1. Strengthen the mechanisms already in place and ensure their enforcement so that the Code of Marketing
of Breast-milk Substitutes becomes a reality and infants are no longer given breast milk substitutes by
health professionals, especially at the time of birth.
2. Strengthen efforts to improve diets of young children, be it through home-fortification, fortification of
complementary foods and/or the use of local animal source foods as appropriate.
3. Further strengthen all efforts to control the multiple micronutrient deficiencies that continue to assail
mothers and young children especially, through fortification and/or supplementation. Furthermore, in
order to control maternal anaemia, introduce deworming during pregnancy, as recommended by WHO,
as a short term measure until sanitation levels improve.
Food and Nutrition Security
1. Strengthen aspects of agricultural policy in order to promote vegetable and fruit production through
small-scale local farmers, not only to improve quality of food availability but also to improve incomes
among the rural poor, so that both food security and nutrition security are ensured.
2. Strengthen all social welfare programmes for mothers and young children by ensuring conditionality
of cash transfers as well as linkages to the promotion of highly nutritional cash crops such as fruits and
vegetables, which could/should be provided by small-scale local farmers through local farmers markets.
Nutrition Education and Healthy Lifestyles
1. A first priority is for dealing with the stunting/obesity/NCDs problem is to develop extensive and
effective nutrition education throughout the country starting with students, academicians, government
officials, politicians, the food industry as well as the general public. In order to do, this some short term
awareness-raising effort aimed initially at policy-makers may be needed.
2. Develop plans to make all schools "nutrition friendly" schools which promote the use of healthy foods
and physical activity, starting in 2013 with pilot initiatives in at least five provinces, building on PMTAS.
3. Ensure that all capacity-building efforts to strengthen nutrition professionals and health service staff
fully address the DBM.
4. Put into national law regulations to reduce the impact on children of marketing of foods high in saturated
fats, trans fatty acids, free sugars, or salt, as recommended by the World Health Assembly resolution
WHA63.14. Advertising of any food to children through any media should be banned and infractions
punished.
5. Take measures to ensure that future urban planning initiatives are "exercise friendly" by including more
bike lanes, pavements, pedestrian precincts and parks.
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Research
1. Develop models to estimate the economic and fiscal impacts of the DBM across the life course.
2. Explore the potential for and possibilities of introducing taxes on imported food commodities that
benefit from subsidies in the country of origin, as well as taxes on selected fast foods such as high sugar
drinks that are particularly obesogenic.
3. Investigate the fat content of the national diet including: the quality of the fat, the proportion that is
saturated verses poly-unsaturated, and the amounts and sources of trans fats being consumed.
4. Conduct national level nutrition surveys to ascertain what the situation is with regard to micronutrient
status, especially for iron deficiency anaemia, iodine, vitamin A and zinc deficiencies.

The Double Burden of Malnutrition in Indonesia

References
1

GOI. 2010. Landscape Analysis

2

Hadi H. 2005. Editorial: Gizi lebih sebagai tantangan baru dan implilasinya terhadap kebijakan
pembangunan kesehatan nasional. Jurnal Gizi Klinik Indonesia 1(2):51-58
Bhutta ZA, Ahmad T, Black RE, et al, for the Maternal and Child Undernutrition Study Group. What
works? Interventions for maternal and child undernutrition and survival. Lancet 2008: 371:417-40
Shrimpton R2012. What is the Double Burden of Malnutrition: Review of Global Evidence (Final Draft)
Washington: World Bank.
James WPT, Norum KR, Mitasiri 5, Swaminathan MS, Tagwireyi J, Uauy R, Haq M. 2000. Ending
Malnutrition by 2020: An Agenda for Change in the Millennium. Geneva: UN SCN
Waterlow JC 1972. Classification and definition of protein calorie malnutrition. BMJ 3:566-569
World Health Organizationl995. Physical Status: Uses and Interpretation of Anthropometry. WHO
Technical Report Series, Report No. 854. Geneva, Switzerland: World Health Organization.
Tanner JM. 1978. Fetus into man: Physical growth from conception to maturity. London: Open Books
Publishing Ltd.
Barker DJP. 1998. Mothers, babies and health in later life. Edinburgh: Churchill Livingstone.
Cole T. 2000. Secular trends in growth. Proc. Nut Soc. 59:317-324.
Shrimpton, R,Victora, CG, Onis M, Lima, R,Blossner, M, Clugston G, 2001. The worldwide timing of
growth faltering: implications for nutritional interventions. Pediatrics 107(5) e75.
de Onis M, Onyango AW, Borghi E, Garza C, Yang H; WHO Multicentre Growth Reference Study
Group. 2006. Comparison of the World Health Organization (WHO) Child Growth Standards and the
National Center for Health Statistics/WHO international growth reference: implications for child health
programmes. Public Health Nutr 9(7):942-947.
Malina RM. 2004. Secular trends in growth, maturation and physical performance: A review.
Anthropological review 67:3-31
Komlos J, Baur M. 2004 From the tallest to (one of) the fattest: the enigmatic fate of the American
population in the 20th century. Econ Hum Biol. 2(1):57-74.
Komlos J,Lauderdale BE:The mysterious trend in American heights in the 20th century. Ann Hum Biol
2007; 34: 206-15
Sassi F,2010. Obesity and the Economics of Prevention: Fit not Fat. Paris: OECD
Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, Singh GM, Gutierrez HR, Lu Y,
Bahalim AN, Farzadfar F,Riley LM, Ezzati M; Global Burden of Metabolic Risk Factors of Chronic Diseases
Collaborating Group (Body Mass Index). 2011. National, regional, and global trends in body-mass index
since 1980: systematic analysis of health examination surveys and epidemiological studies with 960
country-years and 9.1 million participants. Lancet. 377(9765):557-67.
UNSCN 2010. 6 th Report of the World Nutrition Situation. Geneva: UNSCN
Popkin B. 2003.The Nutrition Transition in the Developing World. Dev Policy Rev 21(5-6):581-597
Pinhas-Hamel 0, Newfield RS, Koren 1,Agmon A, Lilos P,Phillip M. 2003. Greater prevalence of iron
deficiency in overweight and obese children and adolescents. International Journal of Obesity. 27:416418.
Neymotin F,Sen U.2011. Iron and obesity in females in the United States. Obesity 19(1):191-9.
Monteiro CA, Conde WL, Popkin BM. 2002. Isobesity replacing or adding to undernutrition? Evidence
from different social classes in Brazil. Public Health Nutr. 5(1A):105-12.
Batista Filho M, Souza Al, Miglioli TC, Santos MC 2008. Anemia e obesidade: um paradoxo da transigho
nutricional brasileira. Cad. Saude Publica, 24 Sup 2:S247-S257.
Popkin BM. 2001.The nutrition transition and obesity in the developing world. J Nutr. 131(3):871 S-873S.
WHO 2011. Global status report on noncommunicable diseases 2010. Geneva: World Health
Organization.

3
4
5
6
7
8
9
10
11
12

13
14
15
16
17

18
19
20

21
22
23
24
25

Indonesia Health Sector Review

26

27

28
29
30

31
32
33
34
35
36

37
38

39
40
41
42
43

44

45
46
47

Ezzati M, Lopez A, Rodgers A, Murray CJL, eds. 2004. Comparative quantification of health risks: global
and regional burden of disease attributable to selected major risk factors. Geneva, World Health
Organization
Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, Ezzati M, Mathers C,Rivera J; Maternal and Child
Undernutrition Study Group. 2008 Maternal and child undernutrition: global and regional exposures
and health consequences. Lancet. 371(9608):243-60.
Mathers C, Stevens Gand Mascarenhas M. 2009. Global health risks: mortality and burden of disease
attributable to selected major risks. Geneva, World Health Organization
Victora CG, de Onis M, Hallal PC, Blssner M, Shrimpton R.2010. Worldwide timing of growth faltering:
revisiting implications for interventions. Pediatrics. 125(3): e473-80.
Victora CG, Adair L, Fall C, Hallal PC, Martorell M, Richter L, Sachdev HS for the Maternal and Child
Undernutrition Study Group (2008) Maternal and child undernutrition: consequences for adult health
and human capital. The Lancet 37: 340-357
Horton 5 1999. Opportunities for investments in nutrition in low-income Asia. Asian Development
Review 17(1-2): 246-273.
Fogel RW. 2004. Health, Nutrition, and Economic Growth. Economic Development and Cultural
Change. 52 (3): 643-658
World Health Organization.2003. Diet, Nutrition and the Prevention of Chronic Diseases. Report of a joint
WHO/FAO expert consultation. Geneva: WHO.
WHO 2011 Global status report on non-communicable diseases 2010. Geneva: WHO
Reaven GM.1 988. Banting Lecture 1988: Role of insulin resistance in human disease. Diabetes 7:15951607,
Rodgers A, Lawes CMM, Gazziano T, and Vos T. 2006. The growing burden of risk from high blood
pressure, cholesterol and bodyweight. Chapter 45 Pp:851-868, in Diseases Control Priorities in
Developing Countries.2nd Edition. D.Jamison et al., eds. New York: Oxford University Press and World
Bank, 2006).
Pestana JA, Steyn K, Leiman A, Hartzenberg GM. 1996.The direct and indirect costs of cardiovascular
disease in South Africa in 1991. SAfr MedJ. 86:679-684.
Curtis LH, Hammill BG, Bethel MA, Anstrom KJ, Gottdiener JS, Schulman KA. 2007. Costs of the
Metabolic Syndrome in Elderly Individuals: Findings from the Cardiovascular Health Study. Diabetes
Care 30:2553-2558.
Finkelstein EA,Trogdon JG, Cohen JW, Dietz W. 2009. Annual medical spending attributable to obesity:
payer-and-service specific estimates. Health Affairs (Millwood) 28:w822-w831.
Hodgson TA, Cai L. 2001. Medical care expenditures for hypertension, its complications, and its
comorbidities. Med Care. 39:599-615.
American Diabetic Association. 2008. Economic Costs of Diabetes in the U.S. in 2007. Diabetes Care
31:596-615.
American Heart Association. 2003. Heart Disease and Stroke Statistics: 2004 Update. Dallas, Tex:
American Heart Association.
Rosamond W, Flegal K, Furie K, Go A, Greenlund K, Haase N, Hailpern SM, Ho M, Howard V, Kissela
B, Kittner 5, Lloyd-Jones D, McDermott M, Meigs J, Moy C, Nichol G, O'Donnell C, Roger V, Sorlie P,
Steinberger J,Thom T,Wilson M, Hong Y. 2008. Heart disease and stroke statistics-2008 update: a
report from the American Heart Association Statistics Committee and Stroke Statistics Subcommittee.
Circulation. 11 7:e25- e146.
Bloom, D.E., Cafiero, E.T., Jan6-Llopis, E., Abrahams-Gessel, S., Bloom, L.R., Fathima, S., Feigl, A.B.,
Gaziano, T., Mowafi, M., Pandya, A., Prettner, K., Rosenberg, L., Seligman, B., Stein, A.Z., & Weinstein, C.
(2011). The Global Economic Burden of Noncommunicable Diseases. Geneva: World Economic Forum.
McNicoll G. 2006. Policy Lessons of the East Asian Demographic Transition. Policy Research Division
Working Papers No 210. New York: Population Council.
Booth, Anne. 1998. The Indonesian Economy in the Nineteenth and Twentieth Centuries: A History of
Missed Opportunities. London: Macmillan.
World Bank 2011. Indonesian Economic Quarterly: Turbulent times. Jakarta: World Bank.

The Double Burden of Malnutrition in Indonesia

48

Shrimpton R.,Victora CG, de Onis M, et al. 2001. Worldwide Timing of Growth Faltering: Implications for
Nutritional Interventions. Pediatrics. 107(5), e75.

49
50

51
52

Popkin BM, Conde W, Hou N, Monteiro C.2006. Isthere a lag globally in overweight trends for children
compared to adults? Obesity 14:1846-1853.
Victora CG, Adair L, Fall C, Hallal PC, Martorell M, Richter L, Sachdev HS for the Maternal and Child
Undernutrition Study Group (2008) Maternal and child undernutrition: consequences for adult health
and human capital. The Lancet 37: 340-357
Huxley RR, Shiell AW, Law CM. 2000. The role of size at birth and postnatal catch-up growth in
determining systolic blood pressure: a systematic review of the literature. J Hypertens. 18(7):815-31.
WHO/IASO/IOTF 2000. The Asia-Pacific Perspective: Redefining obesity and its treatment. Manila:
WHO

53

Soegondo S 2005. Atherogenic dyslipidaemia and the metabolic syndrome. Acta Med Indonesia 37(3):
177-183

54
55

Soegondo S. 2005. Perjalannan obesitas menuju diabetes dan penyakit cardiovascular. Jakarta:
Fakultas Kedokteran, University of Indonesia.
WHO 2004. Appropriate body-mass index for Asian populations and its implications for policy and
intervention strategies. Lancet 363(9403):157-63

56
57
58
59
60

Lee CM, Colagiuri 5, Ezzati M, Woodward M. 2011. The burden of cardiovascular disease associated
with high body mass index in the Asia-Pacific Region. Obesity Reviews. 12:e454-e459
Tuan NT, Adair LS, Suchindran CM, He K, and Popkin BM. 2009. The association between body mass
index and hypertension is different between East and Southeast Asians. Am J Clin Nutr 89:1905-12.
WHO 1995. Physical status: the use and interpretation of anthropometry. Report of a WHO Expert
Committee. Technical Report Series No. 854. Geneva: World Health Organization.
Huxley R,Mendis 5, Zheleznyakov E,Reddy 5, Chan J.2010. Body mass index, waist circumference and
waist:hip ratio as predictors of cardiovascular risk-a review of the literature. Eur J Clin Nutr 64:16-22
WHO/IASO/IOTF 2000. The Asia-Pacific Perspective: Redefining obesity and its treatment. Manila:
WHO

61

63

Ko GTC and Tang JSF. 2007. Waist Circumference and BMI Cut-off Based on 10-year Cardiovascular Risk:
Evidence for "Central Pre-Obesity'. Obesity 15: 2832-283
Strauss J, Witoelar F, SikokoB 2011. Indonesian Family Life Survey Results. Washington: Rand
Corporation.
UNSCN 2010. 6 h Report of the World Nutrition Situation. Geneva: UNSCN

64

Atmarita, 2005, "Nutrition problems in Indonesia," An Integrated and International Seminar and

65

Workshop on Lifestyle. Yogyakarta: Gadja Mada University.
Block SA , Kiess L, Webb P,Kosen 5, et al. 2004. Macro shocks and micro-outcomes: child nutrition

62

during Indonesias crisis. Ecn Hum Biol 2(1):21-24.

66

Titaley CR, Dibley MJ, Roberts CL, Hall J & Aghod K 2009. Iron and folic acid supplements and reduced
early neonatal deaths in Indonesia. Bull World Health Organ 87:1-23.

67

Nurdia DS, Sumarni 5, Suyoko, Hakim M, Winkvist A. 2001. Impact of intestinal helminth infection on

anemia and iron status during pregnancy: a community based study in Indonesia. Southeast Asian J
Trop Med Public Health. 32(1):14-22.

68
69

GOH C. 2001. An analysis of combating iodine deficiency: Case studies of China, Indonesia and
Madagascar. OED Working Paper No 18. Washington: The World Bank.
Iodized Salt Review Team. 2008. Review of Progress toward Sustained Elimination of Iodine Deficiency
Disorders in Indonesia Report. Gol/ UNICEF/ MI

70

Semba RD, de Pee 5, Hess SY, Sun K,Sari M, Bloem MW. 2008. Child malnutrition and mortality among
families not utilizing adequately iodized salt in Indonesia. Am J Clin Nutr. 87(2):438-44.

71

Mason JB, Deitchler M, Gilman A, Gillenwater K, Shuaib M, Hotchkiss D, Mason K, Mock N, and
Sethuraman K. 2002. Iodine fortification is related to increased weight-for- age and birthweight in
children in Asia Food and Nutrition Bulletin 23(3):202-308

72

Gross R,Hansel H,SchultinkW, Shrimpton R,Matulessi P,Gross G,Tagliaferri E,Sastroamdijojo 5. 1998.
Moderate zinc and vitamin A deficiency in breast milk of mothers from East-Jakarta. Eur J Clin Nutr.

Indonesia Health Sector Review

73
74
75

76

52(12):884-90.
Dijkhuizen MA, Wieringa FT, West CE, Muherdiyantiningsih, Muhilal. 2001. Concurrent micronutrient
deficiencies in lactating mothers and their infants in Indonesia. Am J Clin Nutr. 73(4):786-91
Dijkhuizen MA, Wieringa FT, West CE, Martuti 5, Muhilal. 2001. Effects of iron and zinc supplementation
in Indonesian infants on micronutrient status and growth. J Nutr. 131(11):2860-5.
Dijkhuizen MA, Wieringa FT, West CE, Muhilal. 2004. Zinc plus beta-carotene supplementation of
pregnant women is superior to beta-carotene supplementation alone in improving vitamin A status in
both mothers and infants. Am J Clin Nutr. 80(5):1299-307.

Umi Fahmida U PhD1, Johanna SP Rumawas MD1, Budi Utomo B, Patmonodewo 5, and Schultink W.
2007. Zinc-iron, but not zinc-alone supplementation, increased linear growth of stunted infants with

low haemoglobin. Asia Pac J Clin Nutr 16 (2):301-309
77

78

79

80

LindT, L6nnerdal B,Stenlund H,Gamayanti IL, Ismail D, Seswandhana R,Persson LA. 2004.Acommunity-

based randomized controlled trial of iron and zinc supplementation in Indonesian infants: effects on
growth and development. Am J Clin Nutr. 80(3):729-36.
Herman 5, Griffin IJ,Suwarti 5, Ernawati F,Permaesih D, Pambudi D, Abrams SA. 2002. Cofortification
of iron-fortified flour with zinc sulfate, but not zinc oxide, decreases iron absorption in Indonesian
children Am J Clin Nutr.;76(4):813-7.
UNICEF. 1990. Strategy for improved nutrition of children and women in developing countries. New
York: UNICEF.

Ben-Shlomo Y and Kuh D. 2002. A life course approach to chronic disease epidemiology: conceptual
models, empirical challenges and interdisciplinary perspectives. International Journal of Epidemiology
11:285-293

81

Swinburn B, Egger G, Raza F. 1999. Dissecting obesogenic environments: the development and
application of a framework for identifying and prioritizing environmental interventions for obesity.
Prev Med. 29(6 Pt 1):563-70.

82

Friel 5, Chopra M, Satcher D, 2007. Unequal weight: equity oriented policy responses to the global
obesity epidemic. BMI 335:1241-1243

83

Butland B et al 2007. Foresight. Tackling Obesities: Future choices - project report. Whitehall:
Government Office for Science.

84

Rokx C, Giles J Satriawan E, Marzoeki P,Harimurti P,Yavuz E 2010. New Insights into the Provision of

85

Health Services in Indonesia A Health Workforce Study. Washington: World Bank
Heywood P and Harahap NP 2009. Health facilities at the district level in Indonesia. Australia and New
Zealand Health Policy 6:13

86

Uga 5, Kimura D, Kimura K, Margono SS. 2002. Intestinal parasitic infections in Bekasi district, West

87

88

89

Java, Indonesia and a comparison of infection rates determined by different techniques for fecal
examination. Southest Asian J Trop Med and Pubic Health. 33(3):462-467.
Pegelow K, Gross R,Pietrzik K, Lukito W, Richards AL, Fryauff DJ. 1997. Parasitological and nutritional
situation of school children in the Sukaraja district, West Java, Indonesia. Southeast Asian J Trop Med
Public Health. 28:173-90
Hadidjaja P,Bonang E, Suyardi MA, Abidin SA, Ismid IS,Margono SS.1 998.The effect of intervention
methods on nutritional status and cognitive function of primary school children infected with Ascaris
lumbricoides. Am JTrop Med Hyg. 59:791-5
Mangali A, Sasabone P,Syafruddin, Abadi K, Hasegawa H,Toma T,Kamimura K, Hasan M, Miyagi I, Mogi
M. 1994. Prevalence of intestinal helminthic infections in Kao District, north Halmahera, Indonesia.
Southeast Asian J Trop Med Public Health. 25(4):737-4

90

92
93

Badan Pusat Statistik and Macro International. 2008. Indonesia Demographic and Health Survey 2007.
Calverton, Maryland, USA: BPS and Macro International.
Directorate of Non-Communicable Disease Control. 2011. Prevention and control of NonCommunicable Diseases in Indonesia. Jakarta: Ministry of Health.
Rossner S 2002. Obesity: the disease of the twenty-first century. Int J Obesity 26 (suppl 4):S2-54.
Heshka 5, Allison DB. 2001. Isobesity a disease? Int J Obesity 25:1401-1404

94

Hatma RD. 2011. Lipid profiles among diverse ethnic groups in Indonesia. Acta Med lndones.;43(1):4-1 1

91

The Double Burden of Malnutrition in Indonesia

95
96

97

98

99
100

101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116
117

Soegondo 5. 2005. Perjalannan obesitas menuju diabetes dan penyakit cardiovascular. Jakarta:
Fakultas Kedokteran, University of Indonesia.
Soewondo P, Purnamasari D, Oemardi M, Waspadji 5, Soegondo S 2010. Prevalence of metabolic
syndrome using NCEP/ATP Ill criteria in Jakarta, Indonesia: The Jakarta Primary Non-communicable
Disease Risk Factors Surveillance 2006. Acta Med Indones. 42(4):199-203
Seidell JC, Andres R, Sorkin JD, Muller DC. 1994. The sagittal waist diameter and mortality in men:
The Baltimore Longitudinal Study on Aging. International Journal of Obesity and Related Metabolic
Disorders 18(1):61-67.
Turcato E, Bosello 0, Di Francesco V, Harris TB, Zoico E, Bissoli L, Fracassi E,Zamboni M. 2000. Waist
circumference and abdominal sagittal diameter as surrogates of body fat distribution in the elderly:
Their relation with cardiovascular risk factors. International Journal of Obesity and Related Metabolic
Disorders 24(8):1005-1010.
Rose DP, Gilhooly EM, Nixon DW. 2002. Adverse effects of obesity on breast cancer prognosis and the
biological actions of leptin (review). InternationalJournalofOncology 21(6):1285-1292.
Eckel RH, Barouch WW, ErshowAG.2002. Reportofthe National Heart, Lung,and Blood Institute-National
Institute of Diabetes and Digestive and Kidney Diseases Working Group on the pathophysiology of
obesity-associated cardiovascular disease. Circulation 105(24):2923-2928.
Stallone DD. 1994.The influence of obesity and its treatment on the immune system. Nutrition Reviews
52(2 Pt 1):37-50.
Moy F-M, Bulgiba A.2011. High prevalence of vitamin D insufficiency and its association with obesity
and metabolic syndrome among Malay adults in Kuala Lumpur, Malaysia. BMC Public Health 11:735
Ford ES, McGuire LC, Ajani UA, Liu 5. 2005. Concentrations of serum vitamin D and the Metabolic
Syndrome among US adults. Diabetes Care 28(5):1228-1230
Trayhurn P 2007 Adipocyte biology. Obesity reviews. 8 (Suppl. 1): 41-44
Ye J and Keller JN 2010. Regulation of energy metabolism by inflammation: A feedback response in
obesity to calorie restriction. Aging: 2(6):361-368
Ali AT, Ferris WE, Naran NH, Crowther NJ. 2011. Insulin resistance in the control of body fat distribution:
a new hypothesis. Horm Metab Res 43(2):77-80
Holvoet P 2008. Relations between metabolic syndrome, oxidative stress, and inflammation and
cardiovascular disease. Verh K Acad Geneeskd BeIg 70(3):193-219
Meas T 2010. Fetal origins of insulin resistance and the metabolic syndrome: A key role for adipose
tissue. Diabetes & Metabolism 36:11-20
Shah A, Mehta N, Reilly MP. 2008. Adipose inflation, insulin resistance and cardiovascular disease. J
Pa renter Nutr. 32(6): 638-644
Mangge H, Almer G, et al 2010. Inflamation, adiponectin, obesity and cardiovascular risk. Curr Med
Chem 17836):4511-4520
Wang Z and Nakayama T 2010. Inflamation, a link between obesity and cardiovascular disease.
Mediators of Inflammation
Prentice AM, Jebb SA. 2003. Fast foods, energy density and obesity: a possible mechanistic link. Obes
Rev. 4(4):187-94.
Leidy HJ, Apolzan JW, Mattes RD, Campbell WW. 2010. Food form and portion size affect postprandial
appetite sensations and hormonal responses in healthy non-obese older adults. Obesity 18(2): 293299
Hall KD,SacksG,Chandramohan D,ChowGC,WangYC,GortmakerSL, Swinburn BA201 1.Quantification
of the effect of energy imbalance on bodyweight. Lancet 378: 826-37
Sumithran P,Prendergast LA, Delbridge E,Purcell K, Shulkes A, Krikelos A, Proletto J.2011. Long-term
persistence of hormonal adaptations to weight change. N Engl J Med 365:1597-1604
Havel PJ. 2000. Role of adipose tissue in body-weight regulation: mechanisms regulating leptin
production and energy balance. Proc Nutr Soc. 59(3):359-71.
Pinhas-Hamel 0, Newfield RS, Koren 1,Agmon A, Lilos P,Phillip M. 2003. Greater prevalence of iron
deficiency in overweight and obese children and adolescents. International Journal of Obesity. 27:416418.

Indonesia Health Sector Review

118 Neymotin F,Sen U.2011. Iron and obesity in females in the United States. Obesity 19(1):191-9.
119 Ausk KJ, loannou GN. 2008. Isobesity associated with anemia of chronic disease? A population-based
study. Obesity 16(10):2356-2361
120 Nguyen XT, Lane J, Smith BR, Nguyen NT. 2009. Changes in inflammatory biomarkers across weight
classes in a representative US population: A link between obesity and inflammation. J Gastrointest
Surg 13:1205-1212
121 Bodnar LM, Siega-Riz AM, Cogswell ME 2004. High prepregnancy BMI increases the risk of postpartum
anemia. Obes Res. 12(6): 941-948.
122 Zimmermann MB, Zeder C, Muthayya 5, Winichagoon P,Chaouki N, Hurrell RF. 2008. Adiposity in
women and children from transition countries predicts decreased iron absorption, iron deficiency and
reduced response to iron fortification. Int J Obesity 32(7): 1098-1104
123 Monteiro CA, Conde WL, Popkin BM. 2002. Isobesity replacing or adding to undernutrition? Evidence
from different social classes in Brazil. Public Health Nutr. 5(1A):105-12.
124 Batista Filho M, Souza Al, Miglioli TC, Santos MC 2008. Anemia e obesidade: um paradoxo da transigho
nutricional brasileira. Cad. Saude Publica, 24 Sup 2:S247-S257.
125 Neel J1962. Diabetes mellitus: a "thrifty" genotype rendered detrimental by "progress"? Am J Hum
Genet 14:353-362
126 Farooqi ISand O'Rahilly S.2007. Genetic factors in human obesity. Obesity reviews 8 (Suppl. 1)37-40
127 Malik SG, Saraswati MR, Suastika K,Trimansanto H, Oktavianthi 5, and Sudoyo H. 2011. Association
of beta3-adrenergic receptor (ADRB3) Trp64Arg gene polymorphism with obesity and the metabolic
syndrome in Balines: a pilot study. BMC Research Notes 4:1676
128 Choquet H and Weyne M. 2011. Genetics of obesity: what have we learned? Current Genomics 12:169179
129 Bray GA. 2004. The epidemic of obesity and changes in food intake: the Fluoride Hypothesis. Physiol
Behav 82: 115-21.
130 Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML, Gortmaker SL. 2011.The global
obesity pandemic: shaped by global drivers and local environments bLancet 378: 804-14
131 Hales CN, Barker DJ 1992."Type 2 (non-insulin-dependent) diabetes mellitus: the thrifty phenotype
hypothesis'" Diabetologia 35 (7): 595-601
132 Barker etal 1993.Type 2 (non-insulin dependent) diabetes mellitus, hypertension and hyperlipidaemia
(syndrome x): relation to reduced fetal growth. Diabetologia 36:62-67
133 Ong KK. 2006 Size at birth, postnatal growth and risk of obesity. Horm Res. 65 Suppl 3:65-9
134 Harington TAM, Thomas EL, Frost G,Modi N, Bell JD. 2004 Distribution of adipose tissue in the newborn.
Pediatric Research 55:437-441.
135 Gluckman PD, Hanson MA, Pinal C 2005. The developmental origins of adult disease. Maternal and
Child Nutrition. 1:130-141
136 Barker DJP 1990.The fetal and infant origins of adult disease:The womb may be more important than
the home. BMJ 301:1111
137 Relton CL, Groom A,St. Pourcain B,Sayers AE, Swan DC, Embleton ND, Pearce MS, Ring SM, Northstone
K,Tobias JH, Trakalo J, Ness AR, Shaheen SO, Davey Smith G 2012 DNA Methylation Patterns in Cord
Blood DNA and Body Size in Childhood PLoS ONE 7(3): e31821. doi:10.1 371/journal.pone.0031821
138 FAO 2012. Low-Income Food-DeficitCountries(LIFDC). Availableat http://www.fao.org/countryprofiles/
lifdc.asp (accessed 06/06/2012)
139 FAO 2002. World agriculture:Towards 2015/2030. Rome: FOOD AND AGRICULTURE ORGANIZATION OF
THE UNITED NATIONS
140 FAO 2011. Food Outlook: Global Markets Analysis. Rome: FAO
141 Von Braun J 2007. The World Food Situation: New driving forces and required actions. IFPRls Biannual
overview of the world food situation presented at the CGIAR annual general meeting, Beijing.
Washington: IFPRI.
142 UNEP 2009. The Environmental Food Crisis: The environments role in averting future food crises.
Nairobi: The United Nations Environment Programme.
143 FAO 2011. Food Outlook: Global Markets Analysis. Rome: FAO

The Double Burden of Malnutrition in Indonesia

144 OECD-FAO. 2011. Agricultural Outlook 2011-2020. Paris: OECD

145 Barbieri EB. 1989. Cash crops, food crops, and sustainability:The case of Indonesia. World Development
17(6): 879-895
146 Osorio CG, Abringham DE, Armas EB, Firdau M. 2011. Who is benefiting from fertilizer subsidies in

Indonesia? Policy Research Working Paper No 5785. Jakarta: The World Bank East Asia and Pacific
Region Office.
147 Gerard F.2010. Indonesia experience in rice price stabilization. Grema: Agence Frangaise Development.
148 Warr P,2011. Indonesia: why food self-sufficiency is different from food security. EAST ASIA FORUM.
Canberra: Australian National University.

149 Warr P,2005. Food policy and poverty in Indonesia. A general equilibrium analysis. Australian Journal
of Agricultural and Resource Economics 49(4):429-451
150 FAO 2011. Global Food Price Monitor

151 WeisT.The Global food economy:The battle for the future of farming. London: Zed Books
152 Ortiz I, Chai J,Cummins M. 2011. Escalating food prices: the threat to poor households and policies to
safeguard a recovery for all. UNICEF Social and economic policy working paper. New York: UNICEF
153 FAO 2011. Food Outlook: Global Markets Analysis. Rome: FAO
154 WTO 2010. Internacional trade statisitics. Geneva: World Trade Organization

155 Trostle R2008. Global agricultural supply and demand: factors contributing to the recent increase in
food commodity prices. WRS-0801. Washington: Economic Research Service/USDA.
156 Frenk D and Wallace Turbeville W 2011. Commodity Index Traders and the Boom/Bust Cycle in
Commodities Prices Washington: Better Markets Inc
157

Hawkes, C. 2005 The role of foreign direct investment in the nutrition transition. Public Health Nutr. 8,
357-365.

158 Thow, A. M. & Hawkes, C.2009 The implications of trade liberalization for diet and health: a case study
from Central America. Global Health 28, 5.
159 Reardon, T and JA Berdegu6 2002. "The Rapid Rise of Supermarkets in Latin America: Challenges and
Opportunities for Development', Development Policy Review, 2002, 20 (4): 371-388
160 Reardon, T., Timmer, C. R,Barrett, C.B.& Berdegue', J.2003 The rise of supermarkets in Africa, Asia, and
Latin America. Am. J. Agric. Econ. 85, 1140-1146.

161 Hawkes C.2006. Uneven dietary development: linking the policies and processes of globalization with
the nutrition transition, obesity and diet related chronic diseases.
162 UNICEF 1995. Progress of Nations. New York: UNICEF

163 Besar DS. 2004. Indonesia: Code violations. Penang: IBFAN-ICDC
164 Prentice a and Jebb S 1995. Obesity in Britain: Gluttony or sloth? BMJ 311:437-439.
165 Stubbs C and Lee A 2004. The obesity epidemic: both energy intake and physical activity contribute.
Medical Journal of Australia 181(9):480-491.
166 Kennedy, G, Nantel, G, Shetty R 2006. Assessment of the double burden of malnutrition in six case
study countries. Rome: FAO

167 Bouis HE, Haddad LJ, Kennedy E.1992. Does it matter how we survey demand for food? Evidence from
Kenya and the Philippines. Food Policy 17(5):349-360
168 Bellisle F.2001. The doubly-labeled water method and food intake surveys: a confrontation. Rev. Nutr.
Campinas. 14(2):125-133

169 Livingstone MB, Black AE. 2003. Markers of the validity of reported energy intake. J Nutr. 133 Suppl
3:895S-920S.
170 Indonesia Departmen Kesehatan. Direktorat Jenderal Bina Kesehatan Masyarakat. 2003. Pedoman
umum gizi seimbang (panduan untuck petugas). Jakarta: Departemen Kesehatan.
171 Syaiful IIP 2010. Dietary Guidelines in Indonesia, pp. 2 8-30 in "Regional Consultation on Food-Based
Dietary Guidelines for countries in East Asia Region: A Report" WHO Regional Office: New Delhi, India
172 Usfar A.A and Fahmida,U, 2011, Do Indonesian follow its Dietary Guidelines? - evidence related to food
consumption, healthy life style, and nutritional status within the period 2000 - 1010, Asia Pac J.Clin
Nutr 20(3):484-494
173 Soekirman , Hamamhadi, RazakThaha A, Hardinsyah H, Hadi H, Jus'at 1,Achadi E, and Atmarita. 2011.

Indonesia Health Sector Review

Sehat dan Bugar berkat Gizi Seimbang. Jakarta: Gramedia-Kompas Publishing.
174 Soekirman 2011.Taking the Indonesian nutrition history leap into betterment of the future generation:
development of the Indonesian Nutrition Guidelines. Asia Pac J Clin Nutr. 20(3): 447-451
175 (WHO 2004) Global Strategy on Diet, Physical Activity and Health (DPAS) Geneva: WHO
176 WHO 2003. Diet, nutrition and the prevention of chronic diseases. WHO Technical Report Series No
916. Geneva: World Health Organization.
177 Simopoulos AP. 1991. Omega-3 fatty acids in health and disease and in growth and development. Am
J Clin Nutr 54:438-63
178 Simopoulos AP 2006. Evolutionary aspects of diet, the omega-6/omega-3 ration and genetic variation:
nutritional implications for chronic disease. Biomedicine & Pharmacotherapy 60:502-507
179 McAfee AJ, McSorley EM, Cuskelly GJ, Fearon AM, Moss BW, Beattie JA, Wallace JM, Bonham MP, Strain
JJ. 2011. Red meat from animals offered a grass diet increases plasma and platelet n-3 PUFA in healthy
consumers. Br J Nutr. 105(1):80-9.
180 Ng TKW, Hassan K, Lim JB, Lye MS, Ishak R. Nonhypercholesterolemic effects of a palm oil diet in
Malaysian volunteers. Am J Clin Nutr 1991; 53:10155-1020S.
181 Uusitalo,U., E. J. Feskens, J. Tuomilehto, G. Dowse,U.Haw,D. Fareed, and others. 1996. "Fall in Total
Cholesterol Concentration over Five Years in Association with Changes in Fatty Acid Composition of
Cooking Oil in Mauritius: Cross-Sectional Survey" British Medical Journal 313:1044-46.
182 Kritchevsky D,Tepper 5, Czarnecki SK, and Sundram K.2002. Red pal oil in experimental atheroscerosis.
Asia Pacific J Clin Nutr 11 (Suppl) S433-437
183 Sartika RA. 2011. Effect of trans fatty acids intake on blood lipid profile of workers in East Kalimantan,
Indonesia. Malays J Nutr. 17(1):119-27.
184 Saliem HP, Kustiari R.2010. Situation and trends of wheat flour consumption in Indonesia: Analysis of
Susenas food consumption data (2996-2008). Jakarta: Indonesian Center for Agro Socioeconomic and
Policy Studies. Ministry of Agriculture.
185 Jacinto FF. 2006. Westernization of the Asian Diet:The Case of Rising Wheat Consumption in Indonesia.
Working Paper 06-WP 422. Iowa State University: Center for Agricultural and Rural Development.
186 Monteiro CM 2010 The big issue is ultra-processing (Commentary). World Nutrition. 1(6): 237-269
187 Raj P,Okoseime OE, Rees A and Owens DR 2009. Postprandial Glucose - A Potential Therapeutic Target
to Reduce Cardiovascular Mortality. Current Vascular Pharmacology. 7: 68-74
188 Barr SB, Wright JC 2010. Postprandial energy expenditure in whole food and processed food meals:
implications for daily energy expenditure. Food and Nutrition Research 54: 5144
189 Hall KD,SacksG,Chandramohan D,ChowGC,WangYC,GortmakerSL, Swinburn BA201 1.Quantification
of the effect of energy imbalance on bodyweight. Lancet 378: 826-37
190 Monteiro CA, Levy RB, Claro RM, de Castro IR,Cannon G. 2011. Increasing consumption of ultraprocessed foods and likely impact on human health: evidence from Brazil. Public Health Nutr. 14(1):513.
191 DEFRA, 2008. Expenditure and Food Survey (EFS). London: Department for Environment Food and
Affairs
192 Block G. 2004. Foods contributing to energy intake in the US: data from NHANES Ill and NHANES 19992000. Journal ofFood Composition and Analysis 17 (3): 439-447.
193 Russo M. 2011 Apples to Twinkies: Comparing Federal Subsidies of Fresh Produce and Junk Food.
Boston: U.S. PIRG Education Fund.
194 Schoonover H and Muller M. 2006. Food withoutThought: How U.S. Farm Policy Contributes to Obesity.
Minneapolis: Institute for Agriculture and Trade Policy
195 Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML, Gortmaker SL.201 1.The global
obesity pandemic: shaped by global drivers and local environments. Lancet 378:804-14
196 Mozaffarian D, Hao T, Rimm EB, Willet WC, Hu FB. 2011. Changes in diet and lifestyle and long-term
weight gain in women and men. New Eng J Med 364: 2392-23404
197 Drewnowski A, Spencer SE. 2004. Poverty and obesity: the role of energy density and energy costs. Am
J Clin Nutr. 79:6-16
198 Drenowski A, Darmon N 2005. Food choices and diet costs: an economic analysis. J Nutr 135: 900-904

The Double Burden of Malnutrition in Indonesia

199 Popkin BM 1998. The nutrition transition and its health implications in lower-income countries. Public
Health Nutrition. 1(1): 5-21
200 WHO 2000. Obesity: Preventing and managing the global epidemic. WHO Technical Report Series No
894. GENEVA: WHO
201 Edwards P and Tsouros A 2006. Promoting physical activity and active living in urban environments:
The role of local governments. Copenhagen: WHO Europe.
202 McCormack G,Giles-Corti B,Lange A,Smith T,Martin K, Pikora TJ. 2004. An update of recent evidence of
the relationship between objective and self-report measures of the physical environment and physical
activity behaviours. J Sci Med Sport. 7(1 Suppl):81-92.
203 Euromonitor International. 2012. Country Report: Vending in Indonesia. London: Euromonitor
International.
204 http://www.foodnavigator-asia.com/Policy/Indonesia-wants-better-healthier-food-products-atschools
205 Del Rosso JM and Arlianti R.2009. Investing in school health and nutrition in Indonesia. Jakarta: World
Bank.
206 UNICEF 2009. State of the World Children: Maternal and Newborn Health. New York: UNICEF
207 Westhoff CF 2003.Trends in marriage and early childbearing in developing countries. DHS Comparative
Report 5. Calverton, Maryland USA: ORC Macro.
208 Scholl, TO, e tal. 2000. Leptin and maternal growth during adolescent pregnancy. Am J Clin Nutr.
72:1542-7
209 Gigante DP, Rasmussen KM,Victora CG. Pregnancy increases BMI in adolescents of a population-based
birth cohort. J Nutr 2005, 135(1):74-80.
210 Intermedia 2009. INTERNATIONAL BROADCASTING IN INDONESIA Media Market Report. New York:
Intermedia.
211 Guntarto B.2002. Kajian Anakdan Media di IndonesiaTahun 2001-2002.Jakarta:Yayasan Kesejahteraan
Anak Indonesia [The Indonesian Child Welfare Foundation].
212 Robinson TN. 1999. Reducing children's television viewing to prevent obesity: a randomized controlled
trial. JAMA. 27;282(16):1561-7.
213 Robinson TN. 2001. Television viewing and childhood obesity. Pediatr Clin North Am. 48(4):1017-25.
214 Collins AE, Pakiz B, Rock CL 2008. Factors associated with obesity in Indonesian adolescents.
International Journal of Pediatric Obesity 3(1): 58-64
215 Hurlyati E.Hadi H,Julia M. Aktivitas fisic pada remaja SLTP Kota Yogyakarta dan Kapubaten Bantul serta
hubungan kejadian obesitas. Jurnal Gizi Klinik Indonesia 1(2): 59-66
216 Escalante de Cruz A,et al. 2004. The Junk Food Generation: A multi-country survey of the influence of
television advertisements on children. Kuala Lumpur: Consumers International
217 Hawkes C.2007. Marketing Food to Children: Changes in the Global Regulatory Environment. Geneva:
World Health Organization
218 Cairns G, Angus K, Hastings G. 2009. The extent, nature and effects of food promotion to children: a
review of the evidence to December 2008. Geneva: World Health Organization
219 Dosenbach N, Nardos B, Cohen A, et al. 2010. Prediction of individual brain maturity using
fMRI. Science 2010, 329,1358-1361. Erratum in: Science 330: 756
220 James WPT. 2011. UN Summit on non-communicable diseases. Up to the Summit: Inglorious paths.
[Commentary] World Nutrition, 2, 8: 352-399.
221 Nabarro D. 2010. Introducing the policy brief. "Scaling up Nutrition: A Framework for Action" New
York: United Nations. Available at URL: http://un-foodsecurity.org/sites/default/files/April%2024%20
David%20Nabarro%201ntroducing%20the%20SUN%2OApril%20201 0.pdf (Accessed 05/04/2011)
222 Shekar M, Heaver R,Lee Y-K. 2006. Repositioning Nutrition as Central to Development: A Strategy for
Large-Scale Action. Washington:The World Bank.
223 Bhutta ZA, Ahmad T,Black RE, et al, for the MCU Study Group. What works? Interventions for MCU and
survival. Lancet 2008: 371:417-40
224 Scaling Up Nutrition: A Framework For Action (Available at URL: http://www.unscn.org/files/
Announcements/Scaling_Up_Nutrition-A_Framework_for_Action.pdf (accessed 07 0311)

Indonesia Health Sector Review

225 Morris SS, Cogil B, Uauy R,for the Maternal and Child Undernutrition Study Group. 2008. Effective
International action against undernutrition: why has it proven so difficult and what can be done to
accelerate progress? Lancet. 371(9612):608-21.
226 Bryce J,Coitinho D,Darnton-Hill 1,Pelletier D,Pinstrup-Andersen P,; Maternal and Child Undernutrition
Study Group (2008) Maternal and child undernutrition: effective action at national level Lancet
371(9611):510-526.
227 Gillespie 5, Haddad L. 2001. Attacking the Double Burden of Malnutrition in Asia and the Pacific. ADB
Nutrition and Development Series No.4. Manila: Asian Development Bank.
228 Bhutta ZA, Ahmad T,Black RE, et al, for the MCU Study Group 2008.What works? Interventions for MCU
and survival. Lancet 371:417-40
229 SwinburnBA, Caterson, 1,Seidel JC, James WPT.2004. Diet and the prevention of excess weight gain
and obesity. Public Health Nutrition 7(1A): 123-146
230 Gortmaker et al 2011 Lancet Obesity Series 4
231 Singhal A and Lanigan J 2007. Breastfeeding, early growth and later obesity. Obesity Reviews 8 (Suppl.
1): 51-54
232 Soekarjo D and Zehner E.2011. Legislation should support optimal breastfeeding practices and access
to low-cost, high-quality complementary food: Indonesia provides a clear case study. Maternal and
Child Nutrition 7 (supple 3): 112-123
233 Shrimpton R,Gross R,Darnton-Hill I,Young M. 2005 Zinc deficiency: what are the most
appropriate
interventions? BMJ 12; 330(7487):347-9.
234 Shah PS,Ohlsson A,on behalfofthe Knowledge Synthesis Group Effectsof prenatal multimicronutrient
supplementation on pregnancy outcomes: a meta-analysis on Determinants of Low Birth Weight and
Preterm Births. CMAJ 2009;1 80(12):E99-E1 08
235 Sunawang, Utomo B, Hidayat A, Kusharisupeni, Subarkah. 2009. Preventing low birthweight through
maternal multiple micronutrient supplementation: a cluster-randomized, controlled trial in Indramayu,
West Java. Food Nutr Bull. 30(4 Suppl):S488-95.
236 Supplementation with Multiple Micronutrients Intervention Trial (SUMMIT) Study Group, Shankar
AH, Jahari AB, Sebayang SK, Aditiawarman, Apriatni M, Harefa B, Muadz H, Soesbandoro SD, Tjiong
R,Fachry A,Shankar AV, Atmarita, Prihatini 5, Sofia G. 2008. Effect of maternal multiple micronutrient
supplementation on fetal loss and infant death in Indonesia: a double-blind cluster-randomised trial.
Lancet. 371 (9608):215-27.
237 Sebayang SK, Dibley MJ, Kelly P,Shankar AV, Shankar AH. 2011. Modifying effect of maternal nutritional
status on the impactof maternal multiple micronutrient supplementation on birthweight in Indonesia.
Eur J Clin Nutr.65(10):1110-7
238 Shankar AV, Asrilla Z, Kadha JK, Sebayang 5, Apriatni M, Sulastri A, Sunarsih E,Shankar AH; SUMMIT
Study Group. 2009. Programmatic effects of a large-scale multiple-micronutrient supplementation
trial in Indonesia: using community facilitators as intermediaries for behaviour change. Food Nutr Bull.
30(2 Suppl):5207-14.
239 Stoltzfus RJ Dreyfuss ML 1998. International Nutritional Anemia Consultative Group (INACG), World
Health Organization (WHO), United Nations Childrens Fund (UNICEF) Guidelines for the Use of Iron
Supplements to Prevent and Treat Iron Deficiency Anaemia. Washington: ILSI
240 WHO/UNICEF 2004. Focusing on anaemia: towards an integrated approach for effective anaemia
control. A joint statement. Geneva: World Health Organization.
241 WHO 2002. Report of the WHO Informal Consultation on the use of Praziquantel during Pregnancy/
Lactation and Albendazole/Mebendazole in Children under 24 months. Geneva: World Health
Organization
242 Bhutta ZA, Ahmed T, Black RE, Cousens 5, Dewey K, Giugliani E, Haider BA, Kirkwood B, Morris SS,
Sachdev HPS and Shekar M, for the Maternal and Child Undernutrition Study Group 2008. What works?
Interventions for maternal and child undernutrition and survival. Lancet 371( 9610):417-440.
243 WHO 2003. Promoting optimal fetal development: Report of a technical consultation. Geneva: World
Health Organization
244 ACC/SCN 2000. Low Birthweight. Nutrition Policy Paper No 18. Geneva: Standing Committee on

The Double Burden of Malnutrition in Indonesia

Nutrition
245 Soekirman 2011. Indonesian Nutrition Foundation for Food fortification (KFI) KFI Newsletter Volume 2.
Jakarta: KFI

246 Semba RD, Moench-Pfanner R,Sun K,de Pee 5, Akhter N, Rah JH, Campbell AA, Badham J, Bloem MW,
Kraemer K. 2010. Iron-fortified milk and noodle consumption is associated with lower risk of anemia
among children aged 6-59 mo in Indonesia. Am J Clin Nutr. 92(1):170-6.

247 Trinugroho 1,Sutomo, Riana AL. 2011. The efficiency of public service obligation for food subsidy in
Indonesia: Review of cost structure analysis. Perspectives of innovations, economics and business.
7(1):45-47

248 Pangaribowo, E and meerman J.2012. Aid-fungibility: a lesson to learn from the impacts of the"rice for
the poor"program in Indonesia. Paper presented at the International Scientific Symposium on Food &
Nutrition Security Information, 17-19 January 2012. Rome: FAO

249 Sirojuddin A, Holmes R,Syukri M and Febriany V. 2010. Gender and social protection in Indonesia:
Raskin, the food subsidy programme. ODI Project Briefing No 49.
250 Handewi PS, Rachman, and Ariana M. 2008. Penganekaragaman konsumsi pangan di Indonesia:
permasalahan dan implicasi untuk kebijakan dan program. Analisis Kebijakan Pertanian 6(2):140-154
251 Molyneaux JW, Rossner LR 2004. Changing patterns of Indonesian food consumption and their welfare
implications. Working Paper No 15. Bappenas/Departmen Petanian/ USAID/ DAI Food policy advisory
team.
252 USDA Food and Nutrition Service. 2008. Increasing Fruit and Vegetable Consumption through the

USDA Nutrition Assistance Programs: A Progress Report. Alexandria: United States Department of
Agriculture Food and Nutrition Service.

253 Waters E, de Silva-Sanigorsky A, Hall BJ, Brown T, Campbell KL, Gao Y, Armstrong, R, Prosser L,
Summerbell CD. 2011. Interventions for preventing obesity in children. Cochrane Database Syst Rev.
12:CDO01 871
254 Flynn MA, McNeil DA, Maloff B, Mutaswinga D, Wu M, Ford C, Tough SC. 2006. Reducing obesity

and related chronic disease risk in children and youth: a synthesis of evidence with "best practice"
recommendations. Obes Rev. Suppl 1:7-66
255 MalikVS, Schulze B, Hu FB. 2006. Intake of sugar sweetened beverages and weight gain: a systematic
review. Am J Clin Nutr 84:274-288

256 de Koning L, Malik VS, Rimm EB, Willet WC, Hu FB. 2011. Sugar-sweetened and artificial sweetened
beverage consumption and risk of type 2 diabetes in men. Am J Clin Nutr. 93(6):1321-7
257 Mello MM, Pomeranz J,Moran P.2008. The interplay of public health law and industry self-regulation:
the case of sugar-sweetened beverage sales in schools. Am J Public Health. 98(4):595-604
258 WHO 2012. Available at: http://www.who.int/nutrition/topics/nut school aged/en/

259 Studdert LJ, Soekirman, Rasmussen KM, Habicht JP. 2004. Community-based school feeding during
Indonesia's economic crisis: implementation, benefits, and sustainability. Food Nutr Bull. 25(2):156-65.
260 Bly JL, et al 1986. Impact of worksite health promotion on health care costs and utilization. Evaluation
of Johnson & Johnson's Live for Life program. JAMA 256: 3235-3240.
261

Anderson LM, Quinn TA, Glanz K, Ramirez G, Kahwati LC, Johnson DB, Buchanan LR, Archer WR,

Chattopadhyay 5, Geetika P, Kalra GP, Katz DL,Task Force on Community Preventive Services 2009.
The Effectiveness of Worksite Nutrition and Physical Activity Interventions for Controlling Employee
Overweight and Obesity: A Systematic Review. Am J Prev Med 37(4): 340-357
262 Pignone MPA, et al 2003. Counselling to promote a healthy diet in adults: A summary of the evidence
for the US Preventive Services Task Force. Am J Prev Med. 24: 75-92.
263 Alice Ammerman A,Pignone M, Fernandez L,Lohr K,Jacobs AD, Nester C,Orleans T,Pender N,Woolf 5,
Sutton SF, Lux LJ,Whitener L, 2008. Systematic Evidence Review Number 18: Counseling to Promote a

Healthy Diet. Rockville: Agency for Healthcare Research and Quality
264 Usfar AA, Fahmida U. 2011. Do Indonesians follow its Dietary Guidelines? - evidence related to food
consumption, healthy life style and nutritional status within the period 2000-2010. Asia Pac J Clin Nutr.
20(3):484-494

265 Willett WC and Skerret PD 2005. Eat, Drink and be Healthy. The Harvard Medical School Guide to

Indonesia Health Sector Review

Healthy Eating. New York: Free Press
266 Hite AH, Richard, Feinman D, Guzman GE, Satin M, Schoenfeld PA, Wood RJ. 2010 In the face of
contradictory evidence: Report of the Dietary Guidelines for Americans Committee. Nutrition 26:915924
267 Monteiro C. Food Guide Pyramids, and What's the matter with bread [Commentary]. World Nutrition,
January 2011; 2, 1: 22-41

268 Millstone E,Lang T. 2003. The Atlas of Food. Who eats what where and why. Earthscan publications,
London.

269 Hawkes C2002. Marketing activities of global soft drinks and fast food companies in emerging markets:
A Review. In: Globalization: Diets and non-communicable diseases. Geneva: WHO.
270 Consumers Union 2005. Out of Balance: Marketing of soda, candy, snacks and fast foods drowns out
healthful messages. San Francisco: Consumers Union
271 Editorial 2011. Urgently needed: a framework convention for obesity control. Lancet 378: 71
272 Campos 5, Doxey J, Hammond D 2011. Nutrition labels on pre-packaged foods: a systematic review.
Public Health Nutr. 14(8):1496-506.

273 Hawkes, C.2004. Nutrition labels and health claims: the global regulatory environment. Geneva: World
Health Organization.

274 Kasapilla W, Shaarani SMD. 2011. Harmonisation of food labeling regulations in Southeast Asia: benefits
and implications. Asia Pac J Clin Nutr. 20(1):1-8.

275 WHO 2011. Nutrient profiling: Report of a WHO/IASO technical meeting held 4-6 October 2010.
Geneva: World Health Organization
276 Brownell KD, Koplan KP, 2011. Front of package nutrition labelling - and abuse of trust by the food
industry? New Eng J Med 364; 25:2373-2375

277 Lawrence M 2005. Using domestic law in the fight against obesity: An introductory guide for the
Pacific. Geneva: WHO
278 James et al 2000. Ending Malnutrition by 2020: an agenda for change in the millennium. Food and
Nutrition Bulletin: vol. 21, no. 3 (supplement).
279 Nishida C, Mutru Tand Imperial Laue R.2003. Strategies for effective and sustainable national nutrition

plans and policies. In: Elmadfa 1,Anklam E and Konig JS (eds). Modern aspects of nutrition, present
knowledge and future perspective. Forum Nutr. Basel, Karger, vol.56, pp 264-266.
280 Monteiro CA, DAquino Benicio MH, Konno 5, Silva ACF, Lima ALL and Conde WL (2009) Causes of the
decline in child under-nutrition in Brazil (1996-2007). Revista de Saude Publica 43 (1):1-8

281 GOI. 2010. Landscape Analysis
282 Thaha, AR and Hughes R.2010. A study of the quality assurance system for nutritionist education in
Indonesia. Jakarta: World Bank

The Double Burden of Malnutrition in Indonesia

I

m

Indonesia Health Sector Review

Ic

