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FOREWORD
st

The 1 SEAMEO International Conference on Food and Nutrition:
Early Childhood Care, Nutrition and Education Research and Program Evaluations
to Ensure Quality Early Life for Productive Human Resources
th

In celebration of our 10 anniversary and as part of our mandate to disseminate
relevant and evidence-based information on food and nutrition to improve the
quality of life of human resources in Southeast Asia, we conducted the First
SEAMEO International Conference on Food and Nutrition in September 2020.
We compiled 12 articles from the said conference to be featured in this supplement
issue of the Southeast Asian Journal of Tropical Medicine and Public Health.
The conference provided a venue to share perspectives and successes as well
as assess gaps in current practices, research efforts, policies and opportunities
associated with ensuring quality early life for productive human resources in
Southeast Asia. It advocated the aim of our Early Childhood Care, Nutrition and
Education flagship program to provide a model of integrated implementation
of essential components of childcare and parenting to ensure the optimal
psychomotor, cognitive, and affective growth and development of a child.
We are privileged to publish this supplement issue of this reputable journal
in collaboration with the SEAMEO Regional Centre for Tropical Medicine
(TROPMED). The articles cover a wide range of topics related to early childhood
care, nutrition, and education. We hope that, through this collection of articles,
the food and nutrition community will discover new ideas, learn best practices,
and ignite a chain of actions to ensure quality early life for productive human
resources in the region.
We wish to thank the editors who provided inputs during the editorial process,
including Prof Khor Geok Lin and Dr Helda Khusun. We also acknowledge the
reviewers of the articles for giving valuable suggestions for improvement of the
contents.

Prof Muchtaruddin Mansyur, MD, PhD
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WHOLE SYSTEM APPROACH FOR STUNTING REDUCTION
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Abstract. The progress of all country is too slow to meet the 2025 Global Nutrition
Targets on child stunting reduction. The whole system approach framework on stunting
is used to review the available literature and identify what has been studied and what
multisectoral efforts have been conducted for stunting prevention. Improving health and
nutritional status during pregnancy is important to improve pregnancy outcome. During
lactation period, partner support has been suggested to show positive impact for both
biological and adoptive mothers. Instilling healthy dietary habits to preschool children
is vital, thus parents need to have more knowledge in preparing more nutritious diets
for their children. Moreover, preschool teachers need to improve the knowledge and
skills in applying the holistic and integrated early childhood development (ECD) concept.
Overweight and obesity also become a public health concern in adolescents besides
micronutrient deficiency, like anemia. School and university should play an important
role in promoting healthy diets and lifestyles as well as serving as place for nutrition
intervention program among adolescents and young adults. Current global COVID-19
pandemic can impede the current effort for prevention of stunting and overweight.
Therefore, an intensive multisectoral action throughout the lifecycle to break the vicious
cycle of malnutrition is required.
Keywords: stunting, prevention, whole system approach

Correspondence: Indah Suci Widyahening, SEAMEO RECFON, Jl Utan Kayu Raya No. 1A, Jakarta,
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Tel: +62 2122116225 E-mail: indah.widyahening@seameo-recfon.org

Stunting is the most prevalent form
of child undernutrition with current
worldwide estimates at 149.2 million
(UNICEF/WHO/World Bank, 2020). The
majority of these children reside in lowand middle-income countries. In Southeast
Asia, the prevalence of stunting is 24.7%,
which is higher than the global average
of 21.3% (Development Initiatives, 2020).
Nonetheless, there are disparities of
stunting prevalence in the region. There are
countries that already have low prevalence
Vol 52 (Supplement 1) 2021

of stunting such as Singapore; but other
countries like Indonesia, Myanmar, and
Cambodia are still facing high stunting
prevalence (Development Initiatives, 2020).
Stunting is the devastating result of
chronic nutrition inadequacy in-utero
and during early childhood (UNICEF/
WHO/World Bank, 2020). One of the most
visible attributes of stunting is the stature.
However, stature is just one manifestation
of a fundamentally altered biology that
has important implications for physical
1
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and mental development and life-chances.
Children suffering from stunting are less
likely to attain their full possible height
and may never achieve their full cognitive
potential (Kakietek et al, 2017). These
children may face learning difficulties
in school and when stunting prevails to
adulthood, optimal growth potential and
economic productivity are minimized
(McGovern et al, 2017).
Considering the vast consequences of
stunting in individual life as well as national
productivity, stunting reduction has been put
as a global agenda. Undernutrition causes
significant loss of national productivity
and economic growth with USD3 trillion
a year in the form of productivity loss.
Reduction of stunting can increase gross
domestic product (GDP) ranging from
3 to 16% (or more) in low-income settings.
Moreover, according to the global expert
consortium, the coronavirus disease 2019
(COVID-19) pandemic has an additional
burden to malnutrition with estimated
economic productivity losses equivalent to
USD29 billion globally by 2022 (Osendarp
et al, 2020).
The Global Nutrition report
(Development Initiatives, 2020) showed
that the progress of all country is too slow
to meet the 2025 Global Nutrition Targets.
Almost a quarter of all children under 5
years of age are stunted. At the same time,
overweight and obesity are increasing
rapidly in nearly every country in the
world, with no signs of slowing. Not only
that the progress is slow, but there also is
apparent inequality between countries,
within countries and within population
groups.
Stunting reduction requires a concerted
multisectoral action throughout the
lifecycle to break the vicious cycle of
malnutrition. Stunting prevention has to be
started from improving nutritional status
of mother during pregnancy to improve
pregnancy outcome. In many cases,
2

starting from pregnancy is not enough,
thus prevention has to be started early on
during adolescence. The prevention effort
has to include not only the health system,
but also the food system and social system
that shape people’s lives.
Starting strong: pregnancy to early
childhood
Pregnancy and the early childhood
period are one of the critical windows
of opportunity to set the foundations for
optimum learning, behavior, and health
across the lifespan. Therefore, proper
nutrition, nurturance, and stimulation
during this period is paramount (UNICEF,
2017).
Nutritional status during pregnancy is
one of the determinant factors of stunting.
In order to prevent malnutrition during
pregnancy, it is important to improve prenatal health services and regular and routine
nutritional screening before pregnancy for
women of childbearing age and mothers
before pregnancy, as highlighted by Ahmad
et al (Ahmad et al, 2021).
A f t e r d e l i ve r y , b r e a s t f e e d i n g i s
recommended as the exclusive nourishment
for newborns and infants until at least
their sixth month of age (WHO, 2017).
Studies (Arora et al, 2000; Fewtrell et al,
2020; Pisacane et al, 2005; Rempel and
Rempel, 2004) have shown that mothers
are more likely to breastfeed when they
believe that their partners support and have
positive attitudes toward breastfeeding.
Support is needed in lactation not only
by the biological mothers, but also by the
adoptive mothers in so called induced
lactation. Rahim et al provide an insightful
qualitative study on the support of persons’
experience towards induced lactation
(Rahim et al, 2021). Rapid growth and
development occur during childhood; thus,
the nutritional requirements are high. In
this critical period, food preferences and
eating patterns are also developed, and
Vol 52 (Supplement 1) 2021
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foundations are established to ensure a
healthy adult life (Alles et al, 2014).
Currently, the achievement of
improved infant and young child feeding
practices is not as expected. Only around
50% of children 0-6 months was given
exclusive breastfeeding and less than
20% of children 0-23 months achieve the
minimum acceptable diet (UNICEF, 2021).
Moreover, the increasing need for
food and nutrition is often fulfilled with
less nutritious and cheaper foods that are
often high in fat, sugar and salt. Patil et al
reported increased consumption of high-fat
sugar sodium (HFSS) with age in preschool
children. Some reasons for this trend are
high demand for HFFS foods, children’s
preference, and convenience of these foods
for mothers (Patil et al, 2021). Thus, it is
important to develop effective behavior
change strategies to instill healthy dietary
habits in preschool children.
Preschool children learn their dietary
habits from the people that surround
them. Parents have the biggest influence,
while the preschool teachers also have
input as well. Phan et al explored the role
of preschool teachers as agents of change
for balanced nutrition messages to both
students and parents (Phan et al, 2021).
In order to have such capacity, preschool
teachers need to improve the knowledge
and skills in applying the holistic and
integrated early childhood development
(ECD) concept. Pramesthi et al reported the
lesson learned, barriers, and opportunities
from the implementation of training on
holistic and integrated ECD (Pramesthi et
al, 2021).
Keeping up by ensuring the health of
adolescents
Following the first window of
opportunity to correct malnutrition
during early childhood, middle childhood
and adolescence is a second window of
opportunity for growth and establishing
Vol 52 (Supplement 1) 2021

l i f e l o n g d i e t a r y a n d l i f e s t yl e h a b i t s
(Sparrow et al, 2021). Adolescent period is
the phases where future adults prepare for
their productive adult life and parenthood.
A healthy adolescent period is needed to be
able to ensure healthy child in the future.
Zhen et al emphasized the need for more
nutrition education for parents in preparing
more nutritious diets for their children
(Zhen et al, 2021).
Specific issue of importance during
the adolescent period, especially among
adolescent girls is anemia. In 2019,
global anemia prevalence was 29.6%
(95% uncertainty interval (UI): 26.6-32.5)
in non-pregnant women of reproductive
age, and 36.5% (95% UI: 34.0-39.1) in
pregnant women (WHO, 2021). Not
only does it affect pregnancy and
pregnancy outcomes, but anemia is also
associated with poor cognitive and motor
development in children, and work capacity
in adults, influencing the country economic
development. Meanwhile, the problem
of thinness remains a matter of concern,
despite a decreasing trend (Development
Initiatives, 2020).
While undernutrition, including
anemia, thinness and stunting, continue
to be of concern among adolescents,
particularly in low-to-middle-income
countries (LMICs), the increasing global
trend in child overweight and obesity is
alarming, leading the countries to deal with
the double burden of disease (Lassi et al,
2017). Soukhavong et al provided evidence
of the risk factors for overweight and obesity
in adolescence (Soukhavong et al, 2021).
Moreover, Widyahening et al observed the
overweight adolescents had an unhealthy
lifestyle, such as unhealthy eating habits,
low physical activities, a higher level of
stress and not meeting the recommended
sleep duration (Widyahening et al, 2021).
School and university should play an
important role in promoting healthy diets
and lifestyles among adolescents and
3
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young adults. Wiradnyani et al observed
in their study that support is needed by
the teachers and schools for engagement
with meaningful nutrition education
programs. In addition, the teachers require
capacity building to scale-up their nutrition
knowledge and become more confident in
delivering nutrition education (Wiradnyani
et al, 2021). School can also serve as the
place for nutrition intervention programs,
eg weekly iron-folic acid supplementation
(WIFAS) for adolescent girls. Apriningsih
et al emphasized the positive impact on
WIFAS compliance through provision
of training and technical assistance to
schoolteachers in educating, motivating,
monitoring, and documenting students’
compliance (Apriningsih et al, 2021).
COVID-19 pandemic and nutrition
The COVID-19 pandemic causes a lot
of disruption in human life. Overburdened
health facilities, disrupted food supply
chains and poverty due to COVID-19 could
spike the number of malnourished children.
The malnutrition estimates for the year 2020
and 2021 are not expected to fully account
for the impact of the COVID-19 pandemic.
The pandemic is expected to exacerbate all
forms of malnutrition due to deteriorations
in household wealth; constraints in the
availability and affordability of nutritious
food; disruptions in essential nutrition
services; and limited opportunities for
physical activity (Headey et al, 2020).
Buanasita et al have found that having
no money for food, difficulties in earning
money, and the elevating prices of basic
foods during pandemic were the main
reasons for adopting coping strategies
(Buanasita et al, 2021). Prioritization in
the household food distribution to benefit
children and women is needed to minimize
the impact of the pandemic toward the
nutritional intake and thus the nutritional
status of these at-risk group.
The impact of the pandemic on stunting
will likely unfold gradually and may persist
4

for years after the COVID-19 pandemic
has eased and economies recover. The
effects of the epidemic on maternal and
child nutrition will be over a long term.
The influence of the pandemic toward
maternal malnutrition may also give rise
to increasing low birth weight, one of
the importance risks factors for stunting
(Christian et al, 2013). Not only stunting,
wasting and severe wasting, can also
develop rapidly in the face of poor nutrient
intake and/or disease during the COVID-19
pandemic.
The pandemic may also lead to increases
in childhood overweight, especially in
settings where food choices and physical
activity have been negatively influenced by
COVID-19 mitigation strategies. The impact
on overweight may persist through the
lifetime of those affected, with poor dietary
and physical activity habits (shaped by
restrictions during COVID-19) that continue
through adolescence and adulthood. While
data are limited, deteriorations in children’s
diet quality during the pandemic have been
observed. In one country, decreases in
physical activity during the pandemic were
reported for 28 per cent of children aged 3
to 5 years, while increases in sweet snack
food consumption were reported for 19 per
cent of children (Koletzko et al, 2021).
Way forward
Poor diets and the resulting malnutrition
are among the greatest current societal
challenges, causing vast health, economic
and environmental burdens. The COVID-19
pandemic, may exacerbate the problem.
Stunting, currently is the major nutritional
problem, however the increasing obesity
prevalence is alarming and burdening the
health and economic system.
To be able to cope with this problem,
a whole system approach is needed. As
mentioned in the Global Nutrition Report
2020 (Development Initiatives, 2020), an
equitable health system that can be accessed
Vol 52 (Supplement 1) 2021
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by all people at all time is important. Health
system is the channel in which delivery of
nutrition specific program is ensured.
Global commitment to universal health
coverage is an opportunity to integrate
nutrition carefully into health systems.
Essential nutrition services - preventive and
curative - should be universally available to
all, with a focus on those who need it most.
Strong governance and coordination across
sectors are key to building functional and
resilient health systems. Mainstreaming
and scaling up nutrition care within health
systems would save lives and reduce
staggering healthcare spending.
Nonetheless, we cannot focus the effort
on the health system alone but have to
pay attention more to the food and social
systems that shape the people’s food
choices. The inequalities in the food system,
from production to consumption needs to
be addressed (Development Initiatives,
2020). The majority of the people nowadays
cannot afford a healthy diet. The reasons
for this are complex. Availability and
overabundance of staple, while limited
availability of healthier foods like fruit,
nuts and vegetable is apparent. Meanwhile,
highly processed foods are available, cheap
and intensively marketed; their sales are
still high in high-income countries and
growing fast in upper-middle- and lowermiddle-income countries. Thus, promotion
of a sustainable healthier food choices
coupled with ensuring availability of
healthy food should be the major concern
today. Moreover, regulation toward the
highly processed unhealthy food need to
be enhanced.
In the end, all the commitment to meet
the global targets to end malnutrition
needs investment. Usfar et al found the
massive potential role of civil society
organizations (CSO) in supporting stunting
reduction program by creating demand
and building consciousness towards the
importance of nutrition at all levels and
among all key stakeholders (Usfar et al,
Vol 52 (Supplement 1) 2021

2021). Moreover, country governments
funding should be prioritized toward these
targets to ensure sustained improvements.
At the same time, the international donor
community has to align their funding
toward the need of the country to respond
to the problems. So far, investments have
focused on addressing undernutrition.
We have seen some success here, as rates
of stunting are gradually decreasing over
time. In contrast, overweight and obesity
are rapidly increasing. The funding gap to
address overweight, obesity and other dietrelated non-communicable diseases (NCDs)
is growing too. Countries have to be
equipped to fight both sides of malnutrition
at the same time (Development Initiatives,
2020).
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PREVALENCE OF OVERWEIGHT AND OBESITY, AND
THE ASSOCIATED FACTORS, AMONG ADOLESCENTS
AGED 15 TO 19 YEARS IN PHONHONG DISTRICT,
VIENTIANE PROVINCE, LAOS
1,2

3

4
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Abstract. The study aims to explore the prevalence of overweight, obesity and their
associated factors among adolescents aged 15 to 19 years. A cross-sectional study was
conducted in the Phonhong District in 2019 using a cluster sampling method. Face-to-face
interviews with 403 adolescents aged 15-19 were conducted. Overweight (Body mass
2
2
index (BMI) 23.0-24.9 kg/m ) and obesity (BMI ≥25 kg/m ) were determined. Univariate
and multivariate logistic regression analyses were used. Prevalence of overweight and
obesity were 13.2% and 10.9%, respectively. High monthly family income (adjusted
odds ratio (aOR) = 4.9, p-value <0.001) and family eating outside the home/eating fast
food (aOR = 2.3, p-value = 0.013) were significantly associated with overweight among
the adolescents. Male adolescents were at higher risk of obesity than female adolescents
(aOR = 5.2, p-value < 0.001), while high family monthly income (aOR = 9.1, p-value < 0.001)
and a higher number of obese persons in the family (aOR = 3.2, p-value = 0.004) were
significantly associated with obesity among adolescents. The prevalence of overweight
and obesity in adolescents is alarming in Phonhong District. Gender, family monthly
income, number of obese persons in the family, frequency of eating out, and eating fast
food were important risk factors for overweight and obesity. Therefore, it is vital to
raise awareness of proper dietary behaviors and healthy lifestyles among adolescents
and the community.
Keywords: overweight, obesity, adolescents, Laos
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INTRODUCTION
The adolescents experience rapid physical
growth, psychological development,
and social maturation from childhood to
adulthood. World Health Organization (WHO)
in 2020 reported that many low and middle
income countries are facing a double burden
of malnutrition and reported that 39% of
8

adolescents aged 18 and above were
overweight (39% male and 40% female)
because of the increasing prevalence of
overweight and obesity among adolescents
that has risen dramatically from 4% in 1975
to over 18% globally in 2016 (WHO, 2020).
The Global Nutrition Report highlighted
an important issue: “Worldwide, millions of
Vol 52 (Supplement 1) 2021
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kids are eating too much of unhealthy foods,
while millions more are not getting enough
of foods to let them grow and thrive” (WHO,
2020). Other determining factors, educational
background and family income, also
contribute to problems in developing
countries. Significant relationships between
adolescent obesity and gender and family
socioeconomic status, including parents’
occupations, educational levels, household
income, and size are found (Ahmad et al, 2018).
In East Asia and South East Asia, rapid
urbanization and socioeconomic development
combined with changes in eating habits and
physical activity have led to an increase in
obesity in adults and children. However,
overweight and obesity are among the five
leading causes of death in the world (WHO
SEARO, 2017). Since overweight/obesity
were major risk factors for non-communicable
diseases in later life, it is crucial to understand
the contributing factors associated with body
weight status in adolescents.
In Laos, general information on the
nutritional status of adolescents is limited,
including that of Phonhong District. The
Lao Social Indicators Survey 2017 in
Vientiane Province reported that children
under five years of age were stunted (33%),
wasted (9%), underweight (21%), and
overweight or obese 3.5% (Lao Statistics
Bureau, 2018). In addition, the Global
School-Based Health Survey in Laos
reported that 13% of Lao students aged 13 to
17 years were overweight or obese (WHO,
2015). Existing data show an increasing the
prevalence of overweight and obesity among
adolescents, together with unhealthy eating,
drinking habits, and inappropriate physical
activity (Keolangsy, 2017; Phouapanya et al,
2015). To date, there is no empirical study
on the nutritional status of adolescents in
Phonhong District, Vientiane Province.
Hence, this study purposes to assessment
prevalence of overweight and obesity among
adolescents 15 to 19 years old in Phonhong
District, Vientiane Province, Lao PDR,
and identify its associated factors with the
Vol 52 (Supplement 1) 2021

following three hypotheses.
(i)

High monthly family income and family
frequent eating out are associated with
overweight among adolescents;

(ii) Male adolescents are more positively
associated with obesity than female
adolescents; and
(iii) High family monthly income and a
higher number of obese persons in the
family are associated with obesity among
adolescents.
MATERIALS AND METHODS
This study was a cross-sectional study
among adolescents (15 to 19 years old).
The study was conducted in communities
in the Phonhong District in Vientiane
Province. Vientiane Province is located in the
mid-northwest of Laos, consisting of eleven
districts with a population of approximately
419,090, and has the third-highest economic
status in Laos. Most of its population is
engaged in subsistence farming (Lao Statistics
Bureau, 2018).
Study subjects
The study subjects were adolescents
aged 15 to 19 years living in the communities
in Phonhong District. Phonhong District
was selected for the study because of its
relatively greater affluence. Eighteen target
villages were using a simple random sampling
technique in which three villages in each
village cluster were sampled following
the distance criteria used by the education
authorities: Group 1 Phonhong (10 villages),
Group 2 Nalow (7 villages), Group 3 Phonsi
(11 villages), Group 4 Sakar (12 villages),
Group 5 Nalao (9 villages), and Group 6
Phonxay (10 villages).
Inclusion criteria were adolescents aged
15 to 19 years, requiring their legal guardians’
permission if their age was below 18, and
adolescents who could answer the questions
by themselves. Adolescents who were
pregnant or married were excluded.
9
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A minimum sample size of 174 was
determined for this study using the single
population proportion formula with 13%
proportion of overweight or obesity from
another study among adolescents in
Xaysettha District, Vientiane Capital, Lao
PDR (Keolangsy, 2017) and with confidence
level at 95% ( 1.96). This sample size was
multiplied by 2 (348) because of the design
effect, and 10% was added for refusals or
dropouts. Therefore, the total study subjects
recruited were 403 adolescents aged 15–19
years, consisting of males and females.
Data collection
The survey was conducted using
face-to-face interviews and a structured
questionnaire developed from three studies
(Ayyildiz et al, 2014; Keolangsy, 2017; Liu
et al, 2013). Anthropometric measurements
were taken with the help of six well-trained
research assistants. The questionnaire was
translated into the Lao language and pre-tested
on 30 adolescents before data collection to
determine if the respondents had difficulties
understanding the questionnaire. The
questionnaire included multiple-choice
questions in three parts:
1. Demographic factors: gender, age (the
age in years of the participants at the time of
the interview), level of education (the highest
educational level attained by the adolescents
or if they had never been to school), number
of family members (number of people
living together in the same house), number of
siblings (number of brothers or sisters living
in the same house), and birth order (position
of the respondent among their siblings in the
family).
2. Family factors: living arrangement
(whether the adolescent is living with and
cared for by both parents, by only the father
or mother, or others), parents’ or relatives’
education (the highest educational level of
the respondent’s father, mother, or relative),
parents’ or relatives’ occupation (main job of
father, mother, or relative as reported by the
10

respondent), monthly income of the family
(average total income per month of the
earning members of the family), family
history of overweight and obesity (cases of
overweight and obesity among grandparents,
parents, and siblings), family eating behavior
(focusing on fast food), and kinds of food
eaten in the family and meals eaten with the
family (daily dietary patterns of the family).
3. Eating habits: the actions of individuals
who could affect their eating patterns
(classified as good eating habits and poor
eating habits). After each interview, the
questionnaire was checked for response
completeness.
Nutritional assessment
Body mass and height were measured
using the weighing scale (SECA) to the nearest
0.1 kg, and height was measured using the
Microtoise tape in meters to the nearest 0.1 cm.
The body mass index (BMI) was calculated
as body weight in kilograms divided by body
height in square meter. The following classification, applied in this study, is based on
the WHO classifications of BMI for children
(aged 5 to 19 years) (WHO WPRO, 2000).
2
Underweight (BMI-for-age < 18.5 kg/m ),
2
normal (BMI-for-age = 18.5–22.9 kg/m ),
2
overweight (BMI-for-age ≥ 23.0–24.9 kg/m ),
2
and obese (BMI-for-age ≥ 25.0 kg/m ) (WHO
WPRO, 2000). Eating habits related to
nutrition were assessed through 20 items
related to adolescents’ eating and drinking
patterns (Liu et al, 2013). Nutrient estimates
from the Frequency Food Questionnaire data
were calculated by using a product-sum
method (Keolangsy, 2017; Liu et al, 2013).
Items 3 (yogurt drinks or milk), 6 fizzy
drinks (sugar free), 9 (fresh vegetables),
7 (eggs boiled or fried), 11 (fresh fruits), and
13 (low fat meats either chicken or fish) were
the positive questions in the questionnaire.
Each of these gave the respondents nine
choices scored as follows: “Never” = 1 point,
“1-3 times per month” = 2 points, “1 time per
week” = 3 points, “2-4 times per week” = 4
points, “5-6 times per week” = 5 points, “1
Vol 52 (Supplement 1) 2021
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time per day” = 6 points, “2-3 times per day”
= 7 points, “4-5 times per day” = 8 points,
and “≥6 times per day” = 9 points. Items 1
(ice-cream or choc ice), 2 (fried chicken or
potato chips), 4 (pickled fruit or vegetables),
5 (bakery items or cakes), 8 (crackers or crisps
or snacks), 10 (pizza or hamburgers), 12 (high
fat meats including beef and pork belly), 14
(papaya salad, noodle salad with fermented fish sauce), 15 (sticky rice), 16 (instant
noodles), 17 (soft or sweet drinks), 18 (chocolate or candy bars), 19 (fried sausages or
meat balls), and 20 (uncooked food including
Larb, Som mou or minced meat salad, sour
fermented pork) were the negative questions
in the questionnaire. Each of these gave the
respondents the same nine choices, but their
corresponding number of points reversed
as follows: “Never” = 9 points, “1-3 times
per month” = 8 points, “1 time per week”
= 7 points, “2-4 times per week” = 6 points,
“5-6 times per week” = 5 points, “1 time
per day” = 4 points, “2-3 times per day” = 3
points, “4-5 times per day” = 2 points, and “≥6
times per day” = 1 point. The median was
calculated for nutrient intakes assessed by the
semi-Food Frequency Questionnaire (FFQs).
The scores for the eating habits were classified
into two groups based on median because
of abnormal distribution (Score ≤ Median:
Poor Eating Habit and Score > Median: Good
Eating Habit).

while continuous variables were presented
as mean or median and standard deviation.
Univariate analysis was used to compare
individual characteristics, overweight, and
obesity. The variables in the univariate
analysis that were significant at p-value of
≤0.05 were then entered into a multivariable
logistic regression model. Variables having a
p-value ≤0.05 in the multivariate analysis were
identified as significant predictors. Crude
and adjusted odds ratios (cOR and aOR) with
95% confidence intervals were calculated and
presented in texts and tables.

Data management and statistical analyses

Of the 403 adolescents aged 15 to 19
years, 61.0% were female, 57.8% were 15 to
16 years, and over 50.0% of them came from
households having fewer than five people
(Table 1).

The BMI-for-age, using the WHO
AnthroPlus software version 1.0.4 available
at https://www.who.int/tools/growthreference-data-for-5to19-years/applicationtools (WHO, 2007), was analyzed from the
data on height, weight, gender, and age.
Data were coded, entered into Epidata
software version 3.1 (https://www.epidata.
dk/download.php), and analyzed using
STATA software version 16.0 (StataCorp LLC,
College Station, TX). Descriptive statistics were
used to describe demographic characteristics
of the subjects. Categorical variables were
presented as frequencies and percentages,
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Ethical considerations
Data collection started after receiving
ethical approval from the University of
Health Sciences (approval no. 188/19) in
August 2019, and from Hanoi University of
Public Health ethical committee (approval
no. 441/2019/YTCC-HD3) in September 2019.
This study was conducted in agreement to the
principles of human research ethics. It was
also completely voluntary, and informed
consent was obtained before start data collection.
All subjects or their parents or guardians (for
adolescents below 18 years) gave their consent
before enrollment. Participants had the right
to end their participation in the research at
any time and for any reason.
RESULTS

Prevalence of overweight and obesity among
adolescents
The overall prevalence of overweight and
obesity among adolescents was 13.2% and
10.9%, respectively (Table 2). Adolescents
in the 15-to 16-year age group accounted for
58% of the sample (N = 403). Over 17% of the
1 7 - t o 1 9 - ye a r - o l d a d o l e s c e n t s we r e
overweight, while 13.5% of adolescents aged
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Table 1
Socio-demographic of the subjects (N = 403)
Variables

n (%)

Gender
Female

246 (61.0)

Male

157 (39.0)

Age group (Median = 16, Minimum = 15, Maximum = 19 years old)
15-16 years old

233 (57.8)

17-19 years old

157 (39.0)

Education
Lower secondary school

78 (19.4)

Upper secondary school

325 (80.6)

Household members (Median = 5, Minimum = 3, Maximum = 9)
≤5 people

276 (68.5)

>5 people

127 (31.5)

Number of sibling(s) (Median = 2, Minimum = 1, Maximum = 7)
≤2 people

46 (11.4)

>2 people

166 (41.2)

Birth order (Median = 2, Minimum = 1, Maximum = 6)
st

178 (44.2)

nd

225 (55.8)

1 child
2 child and later

Table 2
Characteristics of study subjects and their caregivers
Nutritional status

n (%)
2

Underweight (BMI lower than 18.5 kg/m )

114 (28.3)

2

2

Normal weight (BMI equal 18.5 kg/m – 22.9 kg/m )
2

2

Overweight (BMI equal 23.0 kg/m – 24.9 kg/m )
2

Obesity (BMI equal and more than 25 kg/m )

192 (47.6)
53 (13.2)
44 (10.9)

2

BMI: body mass index; kg/m : kilogram per square meter

12
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17 to 19 were obese. Twelve percent of female
adolescents were overweight, and almost
19% of male adolescents were obese.
Association between overweight or obesity
and their risk factors (N = 403)
Almost 95% of the adolescents lived
with their parents. More than 50% had a
monthly family income of less than USD 300
(Median = USD 300, Minimum = USD 70,
and Maximum = USD 3,000). About 73%
of the respondents had one obese person in
the family (reported by participants but not
measured). Concerning family eating habits,
over 46% never ate in restaurants or ate fast
food; however, over 30% had eaten outside or
ate fast food at least once per week. About
95% sometimes prepared or consumed lean
meat and meat products daily (Table 3).
The proportions of adolescents eating
certain foods and how frequently these
foods were consumed were also observed
in this study. The scores of the eating habits
were classified into two groups based on the
median because of non-normal distribution:
a score ≤110: poor eating habits and a score
>110: good eating habits. Therefore, this study
shows that 53.1% of the adolescents had poor
eating habits (a score ≤110) (Table 4).
High family monthly income and family
eating outside the home and eating fast food
as determinants of overweight in adolescents
were statistically significant (Table 5). Male
adolescents, high family monthly income,
and higher numbers of obese persons in the
family were statistically significant risk factors
for obesity in adolescents (Table 5). It was
observed that the number of individual
factors (level of education and household
m e m b e r s ) , f a m i l y f a c t o r s ( m o t h e r’ s
occupation), and eating habits among
adolescents were not associated with the
adolescents’ overweight and obesity
(p-value >0.05). However, they have provided
knowledge and understanding about aspects
of overweight and obesity among adolescents
in Phonhong District, Vientiane Province.
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DISCUSSION
This study highlights that a high
proportion of adolescents (13.2%) are
overweight and (10.9%) are obese. This
finding is similar to that of Keolangsy’s study
in 2017 (Keolangsy, 2017). The findings of this
study contrast with the research of Ratsavong
et al (2020) in Laos, which found that the
proportion of overweight (8.5%) was lower
and obesity (12.2%) was higher than this
study. This study’s findings also contrast with
Dereje et al (2018) in Ethiopia, in which the
proportion of overweight (14.4%) was higher,
and obesity (3.8%) was significantly lower.
Moreover, this research has found a higher
proportion of respondents being overweight
and obese than the finding of Phouapanya
et al (2015) in Vientiane Capital, Laos. This
research has also found that the proportions
of adolescents who were overweight (17.1%)
and obese (13.5%) were higher in the older
(17 to 19) years age group. Furthermore, the
results of this study contrast with the Global
School-Based Health Survey in Laos, in which
the overweight cases (13.6%) and obese cases
(12.3%) were higher in the younger 13 to 15
years age group than among adolescents aged
16 to 17 (WHO, 2015).
This study supported the research
hypothesis that there was a significant
relationship between gender and obesity.
More male adolescents were obese than
female adolescents. The WHO’s report for
Thailand also showed a higher prevalence
of obesity among males (8.9%) than female
students (3.2%) (WHO, 2017). In contrast,
the study of Zarei et al (2014) in Nigeria and
Maruf et al (2013) in Malaysia revealed that
more female adolescents were obese than
males.
Adolescents at significant risk of
overweight and obesity were those who lived
in households with a high monthly family
income. That might be because households
with higher incomes can provide better
food or even snacks for their children more
easily. The study of Anteneh et al (2015)

13

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

confirmed that respondents from families
with higher incomes were more likely to be
overweight. A recent study in adolescents in
Vietnam by Nguyen et al (2013) and that of
Shafaghi et al (2014) in Iran support the
finding that adolescents living in households

with higher incomes have a higher risk of
developing overweight. The study of CarrilloLarco et al (2016), which estimated in Peruvian
and Vietnamese school-aged children found
that the incidence and risk factors among
childhood obesity according to socioeconomic

Table 3
Family factors contributing to the occurrence of overweight and obesity
Family factors

n (%)

Living arrangement: Adolescents live with:
Parents, mother, or father
Relatives (grandparents, uncle, and aunt)

382 (94.8)
21 (5.2)

Father’s occupation
Farmer or laborer

283 (74.1)

Officer

36 (9.4)

Running business or Merchant

63 (16.5)

Mother’s occupation
Farmer or laborer
Officer
Running business or Merchant

227 (59.4)
34 (8.9)
121 (31.7)

Monthly income of the family (Median = USD 300,
Minimum = USD 70, Maximum = USD 3,000)
≤ USD 300

207 (51.4)

> USD 300

196 (48.6)

Having obese person(s) in family
No

151 (37.5)

Yes

252 (62.5)

Family eating behavior
Eating outside the home and eating fast food (such as pizza)
Never

188 (46.7)

Once a week

123 (30.5)

Twice a week or more

92 (22.8)

Daily consumption of lean meat and meat products

14

Sometimes or less

258 (64.0)

Always

145 (36.0)
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Table 4
The proportions of adolescents eating certain foods (N = 403)
Consumption frequency of particular foods

n (%)

Two to three times a day
Sticky rice

272 (67.5)

Once a day
Crackers and snacks

95 (23.6)

Pepsi or Oishi tea drinks

133 (33.0)

Two to four times per week
Ice cream

137 (34.0)

Fried chicken

104 (25.8)

Bakery items or cakes

122 (30.3)

High-fat foods (beef and pork belly)

117 (29.1)

Instant noodles

155 (38.5)

Fried sausages or meatballs or grilled meat

130 (32.3)

Papaya salad or noodle salad with fermented fish sauce

141 (34.9)

Boiled or fried eggs

138 (34.2)

Once a week
Chocolate or candy bars

99 (24.5)

Low-fat foods (fish, chicken)

141 (34.9)

One to three times per month
Pizza, hamburgers or ‘khaojee pate’ (baguette with Lao salami)

148 (36.7)

The score of eating habit (Median = 110, Minimum = 85, Maximum =137)
Good eating habits (score >110)

189 (46.9)

Poor eating habits (score ≤110)

214 (53.1)

status, demonstrated that the incidence of
obesity was higher at the top wealth index
levels in all samples and the study of Ng et al
(2014) also supports the current study.
Adolescents from families who have two
or more obese persons were more likely to be
obese. The study of Jiang et al (2013) in China
and the study of Bahreynian et al (2017) in 30
provinces of Iran support the current study
in that the mother’s weight has a significant
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influence on the obesity of her children
and adolescents. In addition, adolescents
from families where both parents are obese
are at significantly higher risk of obesity
themselves. This indicates that both genetic and
environmental factors contribute to
adolescent obesity (Bahreynian et al, 2017).
Parents who have problems controlling their
food intake were overweight, their children
from becoming overweight too or who are

15

16
43 (21.0)

> USD 300

15 (6.1)
29 (18.5)

Male

n (%)

Female

40 (20.4)

> USD 300

20 (29.8)

2 people or more

3.3 (1.6 - 6.6)

1

13 (4.5 - 37.1)

1

3.5 (1.8 - 6.7)

1

cOR (95% CI)

1.1 (0.6 - 2.0)

3.1 (0.8 - 1.7)

1

5.5 (2.7 - 1.3)

1

cOR (95% CI)

0.001*

<0.001*

<0.001*

p-value

Obesity

0.726

0.001*

0.000*

p-value

Overweight

*statistical significance; CI: confidence interval; cOR: crude odds ratio; aOR: adjusted odds ratio

21 (17.3)

1 person

Having an obese person in the family

4 (1.9)

≤ USD 300

Monthly income of the family

Sex

Variables

9 (9.8)

28 (22.8)

Once a week

Twice a week or more

16 (8.5)

Never

Eating outside the home and eating fast food (such as pizza)

10 (4.8)

n (%)

≤ USD 300

Monthly income of the family

Variables

Factors associated with overweight or obesity

Table 5

3.2 (1.4 - 7.1)

1

9.1 (3.0 - 27.4)

1

5.2 (2.3 - 11.7)

1

aOR (95% CI)

1 (0.3 - 2.2)

2.3 (1.2 - 4.7)

1

4.9 (2.3 - 10.2)

1

aOR (95% CI)

0.004*

<0.001*

<0.001*

p-value

0.909

0.013*

<0.001*

p-value
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concerned about their children’s risk of
being overweight may control child-feeding
practices in an attempt to prevention
This study has some limitations. The
limitations are mostly related to the study
design. For instance, this study was a
cross-sectional and not a prospective
cohort study. Therefore, it cannot prove any
cause-effect relation or etiological factors. In
addition, adolescents in this study were “late
teenagers” of 15 and 19 years old and are
not representative of younger adolescents.
Ultimately, the current study was conducted
in the communities of Phonhong District,
Vientiane Province, which may not represent
the whole country.
Finally, the prevalence of overweight
and obesity, and associated factors, among
adolescents aged 15 and 19 in Phonhong
District, Vientiane Province, and reveals that
the situation is alarming. Gender, family
monthly income, number of obese persons
in the family, eating outside the home, and
eating fast food are important risk factors
for teenagers’ overweight and obesity.
Overweight and obesity in adolescents is
a significant future public health problem.
This has implications for health policies,
plans, and interventions that address the
population’s nutrition. Health education
campaigns should give importance to the
healthy eating behavior of individuals (within
the family) and encourage healthy lifestyles.
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Abstract. A nationwide online survey on nutrition competencies of Indonesian Early
Childhood Education (ECE) teachers in 2018 found that 59.6% had poor knowledge
of health and nutrition. Hence, in 2020, the SEAMEO Regional Center for Food and
Nutrition (RECFON), in partnership with two ministries, conducted online training for
Indonesian ECE teachers on “Early Childhood Care, Nutrition and Education (ECCNE):
Implementation of holistic and integrated early childhood development (ECD)” to
improve the knowledge and skills of ECE teachers in applying the holistic and integrated
ECD concept. This paper aims to report the implementation of ECCNE online training
for ECE teachers. The online training was delivered using the Massive Open Online
Course (MOOC) platform over ten weeks for 112 training hours. It applied a combined
approach of self-paced and facilitator-led learning. This study was conducted using mixed
methods - quantitative (on teachers’ knowledge based on pre-post tests and experiences
participating in the online training) and qualitative (content analysis of the facilitators’
report). Out of 808 enrolled participants, almost 40% reported having basic training as
ECE teachers. Participation throughout the training period was documented following
a set of criteria of active participation and training completion. Eventually, 64% of the
enrolled participants passed the training. They were mostly female (95%), aged 30-39
years (38%), and had a bachelor’s degree (78%). Participants reported having a better
understanding of how to implement the concept of holistic and integrated ECE (pre-test
mean score = 58.8; post-test mean score = 76.4) and increased e-learning literacy. Also,
the facilitators reported that the participants (including those with limited resources)
showed confidence in sharing proper messages during final assignments. Therefore,
the ECCNE online training can be implemented with a high participation (71%) and
completion rates (64%) and can also increase participants’ knowledge of holistic and
integrated ECD. The different methods of delivering the courseware were perceived
as helpful by the participants. Future recommendations for training improvement and
implementation are addressed.
Keywords: online learning, online training, early childhood development, teachers, Indonesia
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INTRODUCTION
Early childhood is regarded as the most
vital phase of the life course. It strongly
influences well-being, nutritional status,
mental health, literacy and numeracy skills,
and economic participation in later life
(Irwin et al, 2007). Thus, early childhood
development (ECD) is critical to paving the
way for better health and learning capacity,
increased adult earning, poverty reduction,
fewer inequalities, and more peaceful
societies (Black et al, 2017). However,
over 219 million children under five in
lower-middle-income countries are at
risk of not reaching their developmental
potential, contributing to an average
deficit of 19.8% in adult annual income
(Grantham-McGregor et al, 2007). Children
can reach their development potential when
they acquire developmental competencies
for academic, behavioral, socio-emotional,
and economic accomplishment. Multiple
factors influence the acquisition of
competencies, such as health, nutrition,
responsive caregiving, security and safety,
and early learning (WHO, 2018).
Reviews from studies between
2 0 1 1 a n d 2 0 1 5 s h o we d t h a t s e ve r a l
multi-sectoral interventions were identified
to have significant benefits for a child’s
growth development. These include
promoting optimal infant and young
child feeding, healthy home care and
nutritional support, disease prevention,
management of childhood illness, and
high-quality early childhood care and
educational programs (Bhutta et al, 2013).
Indonesia’s 2018 national data revealed that
stunting, underweight, and wasting among
under-five children were 30.8%, 17.7%,
20

and 10.2%, respectively (National Institute
of Health Research and Development,
2018). Child feeding practices were also
reported to be suboptimal, with 72%
receiving recommended meal frequencies,
60% consumed foods with recommended
diversity, and 71% consumed iron-rich or
fortified foods (BKKBN et al, 2018).
Indonesia puts stunting prevention as
one of the national priority programs in
its National Mid-term Planning Document
2019-2024. It has five pillars of convergence
intervention, both for nutrition-specific
and sensitive interventions. One of the
nutrition-sensitive intervention activities
is to ensure access to early childhood
education (ECE) for improving awareness,
commitment, and practice on childcare and
nutrition.
Studies have acknowledged the role of
child care through parenting on a child’s
growth and development (NICHD Early
Child Care Research Network, 2006; Engle
et al, 2007). Studies have also identified
factors responsible for the poor quality of
child care, which are associated with poor
knowledge and skills in parenting (WHO,
2004). The challenges of reaching out to
parents for education intervention have also
been reported (UNESCO, 2006). We lack
evidence in understanding the potential of
empowering ECE teachers to engage with
parents. However, our previous online
survey showed that many ECE teachers in
Indonesia received minimal ECD training,
as well as in nutrition and health, and had
poor knowledge of health and nutrition
(survey results are reported elsewhere).
With 656,210 ECE teachers spread across
the country for training (Center for Data
and Statistics of Education and Culture,
Vol 52 (Supplement 1) 2021
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2019), online training is a promising
approach that would cover the immense
number of ECE teachers. Therefore, in 2020,
SEAMEO RECFON - in partnership with
two ministries - conducted online training
for Indonesian ECE teachers on “Early
Childhood Care, Nutrition and Education
(ECCNE): Implementation of holistic and
integrated early childhood development
(ECD)” to improve the knowledge and skills
of ECE teachers in applying the holistic and
integrated ECD concept. This paper aims to
report the implementation of ECCNE online
training for ECE teachers, including the
lessons learned, barriers, and opportunities.
Program description
Early Childhood Care, Nutrition
and Education (ECCNE) is a program
initiated by SEAMEO RECFON in 2017.
This program aims to provide a model
of integrated implementation of essential
components to optimize child growth and
development. These components include
enabling environment, parenting, care and
education, health and nutrition, and policy
and multi-sectoral participation.
MATERIALS AND METHODS
Study design
In this study, we reported the
implementation of ECCNE online training
for ECE teachers. The study was conducted
using mixed methods: quantitatively (prepost tests on teachers’ knowledge and
experiences participating in the online
training) and qualitatively (content analysis
of the facilitators’ report).
Participants
ECE centers in Indonesia are coordinated
under two ministries: the Ministry of
Education and Culture (MoEC) and the
Ministry of Religious Affairs (MoRA). In
addition to the ECE curriculum’s content,
ECE centers under the MoRA (also known
Vol 52 (Supplement 1) 2021

as Raudhatul Athfal) deliver the principles of
Islamic teachings. Therefore, the information
on the training and participant recruitment
processes was carried out with the support
of the MoEC, the MoRA, and national
professional organizations of ECE teachers
by sending training invitations to the 50
stunting priority districts. The district
offices provided recommendations for ECE
centers to participate in the online training.
Each district was expected to send 10 ECE
centers (1 teacher per ECE center) under the
coordination of MoEC and MoRA for each.
Procedures
Training structure and syllabus: The
online training structure was referred to as
“Module Series on Early Childhood Care,
Nutrition and Education (ECCNE): The
Guideline for ECE Teachers in Implementing
Holistic and Integrative Early Childhood
Development through Parenting Sessions”.
These modules were transformed into
an online training syllabus, consisting of
112 training hours, which is equal to two
credit points. Learning videos, quizzes, and
assignments were also developed based on
the modules.
Training topics: Nine (9) series of
ECCNE modules accompanied with
proposed lesson plans were delivered
throughout the online training. The topics
covered included (1) Introduction of Early
Childhood Care, Nutrition and Education
concept, (2) Parenting, (3) Understanding
growth and development of young children,
(4) Playing session with young childhood,
(5) Meeting adequate nutrition for young
children, (6) Personal Hygiene & Food Safety,
(7) Integrated management for sick children,
(8) Child protection, security and safety,
and (9) Implementation and monitoring of
ECCNE program.
Training approach: The online training
applied a combined approach of selfpaced and facilitator-led methods. In the
self-paced approach, the courseware was
21
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offered through an established Learning
Management System (MOOC) for the training
participants to access at their convenience.
In addition to supporting and assisting the
participants, 15 facilitators were recruited
for specific roles: 10 moderators, four
supervisors, and one technical coordinator.
The minimum qualifications for the
moderators, supervisors, and the technical
coordinator were nutritionists with a diploma
or a bachelor’s degree, nutritionists with a
master’s degree, and diploma or bachelor’s
degree holders from any major with prior
experience as a technical coordinator of
online training, respectively. Before the
training, all the facilitators received 2-day
training on the contents and implementation
procedures. This group of trained facilitators
assisted the participants throughout the
training period via MOOC and WhatsApp
platforms. Other parties involved in the
training included the resource persons (ie
authors of the ECCNE module), the training
committee from SEAMEO RECFON as the
training organizer, and the technical team
from SEAMEO SEAMOLEC as the training
platform provider.
Training delivery methods: The online
training was delivered through synchronous
and asynchronous sessions that included
(1) accessing the training materials on
MOOC in the form of 15-minute videos and
additional reading materials for each topic,
(2) carrying out pre-and post-tests given
as multiple-choice questions, (3) filling out
quizzes at the end of each topic in the form
of multiple-choice questions, (4) completing
assignments, (5) participating in three video
conference (Vicon) discussion sessions via
the Cisco WebEx for 2–3 hours per session,
(6) engaging in a discussion forum regarding
nutrition and health through the MOOC, and
(7) involving in technical-related discussions
via a dedicated WhatsApp group.
T r a i n i n g a s s i g n m e n t s : Three (3)
assignments were given during the training
to measure the participants’ skills and their
understanding of the topics delivered.
22

The purposes of the assignments were (1)
to evaluate the growth and development
of young children, (2) to design games
according to the age and development stages,
and (3) to develop meal plans according to a
balanced nutrition guideline. An individual
microteaching assignment based on the
provided lesson plans was set as the final
assignment of the training to assess the
participants’ skills. Participants were invited
to modify the existing lesson plans according
to the conditions of the ECE centers, the
characteristics of parents and students, and
the local context. Participants were also
required to develop a follow-up action plan
for parenting sessions in their ECE centers.
In the action plan, it was expected that the
ECCNE online training would improve
the teachers’ knowledge and skills and
contribute to having a sustainable impact
where ECE centers can apply the concept of
holistic and integrative ECD. Documents
and videos of microteaching activities were
submitted. All assignments were evaluated
by the supervisors guided by an assessment
rubric form.
T r a i n i n g a p p r e c i a t i o n : Training
appreciations included a certificate of
attendance (for participants who registered
on the e-training platform and completed
at least four out of the six quizzes) and a
certificate of completion (for participants
who fulfilled the active participation
criteria, completed at least two out of three
assignments, submitted the final assignment,
and had a total score of at least 70). The
active participation certificate was issued by
SEAMEO RECFON, while the completion
certificate was jointly granted by MoEC,
MoRA, and SEAMEO RECFON.
Data collection
Training duration: The online training
lasted for ten weeks, from March to May
2020.
Training assessment: Participants were
assessed for their participation and training
Vol 52 (Supplement 1) 2021
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completion following the criteria mentioned
above. The weighted total score was 15%,
45%, and 40% for quizzes, assignments,
and final assignments, respectively. The
results of the training assessment were used
to determine the active participation and
completion rate of the training.
Training evaluation: Twenty-item
pre-and post-tests were given to assess
the participants’ understanding of holistic
and integrative ECD. Moreover, general
information on sex, age, educational
background, type of ECE center, job
position in ECE center, region of ECE
center, duration as ECE teacher, role as
voluntary village health worker, and
participation in the basic training for ECE
teacher were also collected. At the end of
the training, a training evaluation (using
Likert-scale and open-ended questions)
was given to the participants to review their
experiences during the training. Consent
on the use of information from the pre-/
post-tests and training evaluation was
obtained from the trainees.
Furthermore, all facilitators submitted a
report on the training cycle implementation,
starting from the pre-training, training
execution, and post-training phases. The
report was used to complement the training
evaluation.
Data analysis
A t o t a l o f 8 1 3 p a r t i c i p a n t s we r e
registered, and 808 of them successfully
enrolled in the training. Among those who
enrolled, 519 participants completed the
training evaluation at the end of the training
period. The quantitative data derived from
the training assessment and evaluation were
analyzed as descriptive data, displayed as
proportion and median (interquartile range
th
th
of 25 and 75 percentiles). Average preand post-test scores were calculated, and
linear regression analysis with a p-value
of <0.05 was performed to determine any
significance. All quantitative analyses were
performed using SPSS version 20.0.
Vol 52 (Supplement 1) 2021

A thematic content analysis was
performed on the open-ended questions,
and the information gathered from facilitator
reports. The content analysis involved
establishing categories into which data were
organized for analysis. The process involved
reading through the training evaluation data
and facilitator reports to discover pieces
that fit together in predetermined themes.
Data was then placed into tables under
the appropriate theme headings. Direct
quotes from participant evaluations and
facilitator reports were selected to enrich the
information on barriers and lessons learned
during the training implementation.
Ethical consideration
Ethical approval (reg no: KET-10/UN2.
F1/ETIK/PPM.00.02/2022) was obtained
from the Human Ethics Committee of the
Faculty of Medicine, Universitas Indonesia
- Cipto Mangunkusumo Hospital.
RESULTS
At the beginning of the online training, a
total of 813 participants were registered, and
808 ECE teachers under MoE (418), MoRA
(360), and other institutions (30) successfully
enrolled. Three video conference sessions
were organized, where a 15% increase in
participants’ involvement was observed
from Session 1 to Session 2 but decreased by
8.5% in Session 3. Participation in quizzes
reduced by 20% in Quiz 3 compared with
the previous quiz; however, the number
rose to 25% in Quiz 4. Participation in
assignments decreased by 7% between the
first assignments and the final ones. In
the end, 71% active participation and 64%
training completion rates were achieved,
with a total of 571 and 519 ECE teachers
actively participating and completing our
online training session, respectively (Fig 1).
Higher participation of ECE teachers
was shown in the pre-test compared with
the post-test. There was an increase of more
than 15 points in the post-test among those
23
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Fig 1 - Number of participants engaged during the training

who took the pre-and post-tests (Table 1).
There was significant score improvement
among participants who took the pre-and
post-tests.
There were seven frequently missed
questions (questions with less than 50%
correct responses) during the pre-test; the
questions were mainly related to health
and nutrition, caring and development
stimulation, and child safety and protection.
In the post-test, the number of frequently
missed questions, which were related to
child safety and protection, were reduced
to two.
At the end of the training, we conducted

a post-training evaluation survey filled by
a total of 519 participants (Table 2). Most
of the ECE teachers who joined the survey
were females aged 30-39 years old and
lived in the Java region. More than 75%
held a bachelor’s degree and worked as
school principals or teachers. We found
that 12% of ECE teachers were high school
graduates despite a bachelor’s degree being
required to be an ECE teacher. Almost 40%
of ECE teachers had never received basic
education or training on teaching for ECE
centers. An equal percentage of ECE centers
joined our online training session from both
general kindergarten and Islamic-based
kindergarten.

Table 1
Pre-post test score of participants
Evaluation tests

N

Mean ± SD

Min - Max

p-value

Pre-test

584

58.8 ± 13.2

15.0 - 85.0

0.002*

Post-test

532

76.4 ± 15.1

15.0 - 100.0

*Linear regression
SD: standard deviation of test score; Min - Max: minimum and maximum of test score
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Table 2
Characteristics of the training participants (N = 519)
Characteristic

n (%)*

Gender
Female

493 (94.9)

Age (year)
≤19

2 (0.4)

20-29

110 (21.2)

30-39

197 (37.9)

40-49

160 (30.8)

≥50

50 (9.6)

Region
Sumatra
Java

114 (22.0)

Kalimantan

236 (45.4)

Bali and Nusa Tenggara

38 (7.3)

Sulawesi

68 (13.1)

Maluku and Papua

20 (3.9)

Education Attainment
Master

44 (8.5)

Bachelor

403 (77.7)

Diploma

9 (1.7)

High school

63 (12.1)

Current position
School principal

245 (47.2)

Teacher

244 (47.0)

Monitoring board

13 (2.5)

Others

17 (3.3)

Type of early child education (ECE) center
General Kindergarten – TK

127 (24.5)

Islamic-based kindergarten – RA

269 (51.8)

Play group – KB

95 (18.3)

Others

28 (5.4)

Duration as ECE teacher (years), median (IQR)
Have not received prior basic education or training on teaching for ECE

11 (9)
200 (38.5)

*Unless otherwise stated; IQR: interquartile range
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D i f f e r e n t m e t h o d s we r e u s e d i n
delivering the courseware, which most
of the participants perceived as useful
in improving their knowledge and skills
(Table 3). In the final project, the ECE
teachers were asked to choose one of the
topics in the courseware for a parentingsession simulation.

- Early childhood center teacher, female,
Cilegon City, 39 years old
“... it is better to have direct interaction
during a synchronous session so that the
participants who received an unsatisfactory
answer can ask again for further explanation
and we are not bored…”
- Islamic-based kindergarten teacher, female,
Ketapang District, 42 years old

The online training mode was perceived
as cost-efficient and flexible; however,
m a n y c h a l l e n g e s we r e e n c o u n t e r e d ,
including limited internet access for some
remote areas, information technology (IT)
illiteracy, and less engaging interaction
compared with face-to-face training
mode. Below are the responses obtained
from some of the participants in the training:

However, the contents of the training
received positive impressions from the
participants (Table 4). It increased their
motivation, knowledge, and skill in
implementing parenting sessions, as evident
in this response:

“Because we live in an area with limited
Internet access, we could not join the
synchronous session properly.”

“…not only improved knowledge and skill
on parenting education but also improved
knowledge on technology.”

- Playgroup principal, female, Rokan Hulu
District, 50 years old

- Islamic-based kindergarten teacher, female,
Buleleng District, 33 years old

“... not every participant understands
the technology used during this training;
therefore, they often asked the facilitator,
and it prolonged the duration of quiz or
assignment submission.”

They also appreciated the performance
of the organizational team and facilitators
during the implementation of online
training. Thus,

Table 3
Perceived usefulness of the method used in the online training session
n (%)

Methods used
1

2

3

4

Lecture/Video conference (n = 511)

14 (2.7)

157 (30.7)

48 (9.4)

292 (57.2)

Individual assignment (n = 512)

19 (3.7)

73 (14.3)

78 (15.2)

342 (66.8)

Final project (n = 509)

18 (3.5)

52 (10.2)

65 (12.8)

374 (73.5)

Microteaching (n = 423)

21 (5.0)

70 (16.5)

76 (18.0)

256 (60.5)

Learning video (n = 502)

24 (4.9)

103 (20.5)

57 (11.3)

318 (63.3)

Literature reading (n = 510)

23 (4.5)

118 (23.1)

56 (11.0)

313 (61.4)

1: This method cannot improve my knowledge or skill; 2: This method can improve my knowledge;
3: This method can improve my skills; 4: This method can improve both my knowledge and my skills.
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Table 4
Feedback and impressions from 519 participants
n

Percent

Trainer

36

6.9

Content or the delivered topics

62

11.9

Mode of delivery (ie face-to-face vs online)

266

51.2

Trainer

53

10.2

Content or the delivered topics

263

50.7

Mode of delivery (ie face-to-face vs online)

72

13.9

One of the best training I have participated

219

42.2

Better than other training I have participated

145

27.9

Good

154

29.7

1

0.2

Post-training evaluation survey
Aspects need to be improved

Most Favorable Aspects

Overall impression

Worse than other training I have participated

“...the facilitator was good and kind in
serving the participants during training. We
love this excellent service.”
- General kindergarten principal, female,
Bengkulu Utara District, 47 years old
Moreover, the online training materials
were clearly and easily delivered by the
resource persons during the synchronous
session, as one of the participants confirmed:
“In this pandemic, online training can be
the best alternative, so that we can receive
information from the best trainers including
directly asked questions and get very
satisfying answers from the training during
online face-to-face sessions.”
- General kindergarten principal, female,
Bolaang Mongondow District, 29 years old
Generally, the participants regarded
the online training as one of the best
Vol 52 (Supplement 1) 2021

training they had ever participated in. The
facilitators reported improvements related
to the content and technical aspects. The
participants also got used to dealing with the
platform, applications, and learning media
during the online training. The facilitators
reported that:
“At the beginning, the participants were still
confused about how to use WebEx. However,
after the first session, they could access
WebEx without assistance.”
- facilitator 1
“Module five contains quizzes and
assignments. For this session, the
participants were already getting used
to how to do the quiz and send the
assignment.”
- facilitator 2
They also reported participants’ high
enthusiasm and improved skill in sharing
messages during the final assignment:
27
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“This time, the assignments were done
individually. The participants became more
aware of the tasks given and did not depend
on the other participants”
- facilitator 3
“We also appreciate the male teacher
who can deliver the parenting session
interestingly and interactively. ..... the topic
on handwashing was complete including the
correct handwashing practice.”
- facilitator 4
DISCUSSION
We believe that the online training
on “Early Childhood Care, Nutrition and
Education (ECCNE): Implementation
of holistic and integrated early
childhood development (ECD) via
parenting session” was the first e-learning
program that integrated a child’s education
and development with nutrition topics
for ECE teachers in Indonesia. We found
that this program improved the knowledge
of ECE teachers, as shown by the significant
score improvement in the pre-and
post-test scores of the participants.
However, careful interpretation should
be noted because 10% of the participants
were high school graduates. It is
supported by a previous review of
undergraduate nutrition students, which
indicated no differences in knowledge
between online and face-to-face participants
(Cohen et al, 2011).
While the total number of enrolled
participants was 808, there was a decrease
in participation throughout the online
training. This is consistent with a previous
publication that reported a lower number
of participants toward the end of the
training (Brands et al, 2020). In addition,
we noticed that after the pre-test, the
number of participants became fewer. That
is consistent with a previous study, which
found that the first two weeks of a course
28

determine users’ participation ( Jordan,
2015).
This study also found that twothirds of those who actively participated
successfully completed the online training.
This completion rate is similar to or
higher than that of the previous online
training (Brands et al, 2020; Jordan, 2015).
Considering the longer training period we
had, this condition contradicts a previous
study, which reported that the longer a
learning program, the lower the completion
rate. The authors mentioned two factors
influencing the completion rate: the starting
date and types of assessment. They also
acknowledged that the completion rate has
increased in recent years. Topics that the
participants considered highly (self-valued)
and the shorter duration of the training
are two factors that contributed to active
participation and training completion
(Jordan, 2015).
The overall participants’ evaluation
was excellent, and constructive feedback
was given to improve the training modules
used and for the mode of delivery to be
more interactive and engaging. However,
previous studies on e-learning also found
that interactive and face-to-face training
was preferred, although they could follow
the training in an online format (Cohen et
al, 2011; Brands et al, 2020; Woodcock et al,
2015). Moreover, interactivity in content
delivery was also noted as a challenge to
participant’s engagement in online training
(Woodcock et al, 2015).
Contrary to previous e-learning for
healthcare professionals, we found at the
beginning that ECE teachers in Indonesia
face challenges related to IT literacy. Half
of the participants aged 40 years and
above found IT matters to be beyond their
comfort zone. This challenge was evident
as their district of origin belongs to remote
area with limited IT infrastructure. This
condition also happened in Australia, where
Vol 52 (Supplement 1) 2021
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internet connection and technology literacy
among older-age participants influenced
online training accessibility; therefore,
socioeconomic background, access to a
device, autonomy of use, and location
should be considered (Brands et al, 2020;
Woodcock et al, 2015; Hargittai et al, 2019).
Although a previous study showed that the
quality and effectiveness of facilitators were
the satisfactory determining factors, we
could not deny the importance of technology
in the world of e-learning (Cohen et al, 2011).
The facilitators reported participants’
high enthusiasm and improved skill
in sharing messages during the final
assignment. A similar quality performance
was also shown by participants from areas
with limited resources. Despite limitations
experienced by the participants, the results
show that participants favored online
learning, which supports previous literature
that teachers were open to the learning shift
to an online mode (Woodcock et al, 2015).
The findings complement a previous
study, which found that the usage of various
methods during online training is useful to
improve both participants’ knowledge and
skills, including IT competency (Woodcock
et al, 2015). The ECE teachers regarded the
parenting session simulation in the final
assignment as the most useful method,
where they could put the key information
during the training session into practice.
Participants were reported to have a better
understanding of how to implement the
concept of holistic and integrated ECD and
increased online learning literacy (Cohen et
al, 2011; Steen, 2008).
The participants appreciated the use of
synchronous and asynchronous learning
sessions together with a WhatsApp group
to facilitate group discussion in this training.
This finding follows a previous study using
the same combination of synchronous and
asynchronous learning strategies with
WhatsApp groups. The facilitation of
synchronous and asynchronous sessions
Vol 52 (Supplement 1) 2021

empowered participant’s engagement and
interactive learning. Participants perceived
this as a great learning experience and
enjoyed the positive reinforcement from
feedback given by the facilitators (Rehman
and Fatima, 2021). Since synchronous and
asynchronous e-learning environments and
communication tools have advantages and
disadvantages, a blend of synchronous and
asynchronous models should be suitable
(Xie et al, 2018). Furthermore, the combined
self-paced and facilitator-led online training
design allows participants to be more
inclusive of current digital technologies
and younger generations. Studies on adult
learners found that facilitators and the
two-way communication obtained with the
participants play an important role in online
learning (Arghode et al, 2017; Boelens et al,
2017). This supports our finding, as the
participants felt that the facilitators foster
their motivation and involvement. It also
confirms the strength of combined methods
compared to only self-paced learning
shown in a previous study to be challenging
regarding the time to follow the online
learning (Boelens et al, 2017).
Lessons learned from the implementation
of this training include: (1) partnership with
relevant ministries and organizations for
the recruitment of the training participants
enhances the coverage of the training, (2)
facilitators have a pivotal role in engaging the
participants throughout the training period,
and (3) the online format allows the training
organizer to achieve the training objectives
effectively, with efficient funds, time, and
distance. However, the personal feedback
and guidance related to the nutrition topic
and the monitoring and evaluation of the
action plans would still be needed to ensure
the skill and implementation after fulfilling
the online training (Cohen et al, 2011).
In conclusion, the online training on
“Early Childhood Care, Nutrition and
Education (ECCNE): Implementation of
holistic and integrated early childhood
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development (ECD)” can be implemented
with high participation and completion
r a t es and ca n in c reas e p articip an ts ’
knowledge on holistic and integrated
ECD. The different methods of delivering
the courseware were regarded as useful by
the participants. These methods could also
be replicated in other online training topics
for other types of participants.
For the future implementation of online
training for ECE teachers, it is necessary to
allocate more time for questions and answers
during synchronous sessions. Furthermore,
the follow-up action developed by the
participants at the end of the training can
be monitored with the involvement of local
governments and stakeholders, including
professional organizations and academic
institutions.
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Abstract. Due to poverty, Orang Asli, Peninsular Malaysia’s indigenous people, are
vulnerable to insufficient food consumption, which results in undernutrition and poor
diet quality among children. Although the government has launched relocation programs
to enhance Orang Asli’s living conditions, nothing is known regarding their repercussion
on children’s nutritional status and diet quality. This study enrolled 120 Orang Asli
children between the ages of 6 and 9 who lived in resettlement settlements in the Cameron Highlands. The purpose of this study was to determine the nutritional status and
diet quality of these children. The children were chosen using a consecutive sampling
technique and were chosen based on their availability and willingness to reply. After
obtaining informed consent from their parents or caregivers, they were interviewed for
sociodemographic information, dietary consumption, and nutritional status assessment.
Their parents/caregivers assisted with the assessment. The dietary recall was gathered
using a two-day 24-hour dietary recall form, and diet quality was measured using the
Healthy Eating Index-1995 (HEI), whereas nutritional status was calculated using body
mass index for age (BMI-for-age). Findings showed that Orang Asli children consumed
adequate amount of energy and macronutrients but lacked micronutrients (calcium,
Vitamin D, A, and C intakes). The mean overall HEI score was 58.9, indicating that they
needed to improve their dietary intake. In comparison to other dietary groups, grains
had the highest mean HEI score (9.8±0.7). The Orang Asli children scored highly on the
fat component score (8.5±2.9). Orang Asli children consumed about maximum amount
of salt score (9.4±2.4). Meat and milk had comparable mean composite scores (3.9±3.0).
Fruit (2.6±2.7) and vegetable intake (1.2±2.0) had the lowest mean score of any food
group. Orang Asli children also consumed a limited variety of foods score (2.4±4.3).
Around 68.3% of children have a normal BMI for their age, followed by those who are
undernourished (17.5%) and those who are overnourished (14.1%). There is no evidence
of an association between diet quality and nutritional status in this study (r = -0.102,
p = 0.267). Taken together, resettlement programs established by Malaysia’s Department
of Aboriginal Affairs ( JAKOA) may not substantially increase the Orang Asli
community’s dietary quality, particularly among children. As a result, there is a clear
need for a nutrition education module that would assist Orang Asli parents in preparing
more healthy diets for their children.
Keywords: Orang Asli children, diet quality, nutritional status, resettlement villages, Malaysia
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INTRODUCTION
Orang Asli or Aborigines in Malaysia
refers to the indigenous minority population
of Peninsular Malaysia (Azuwani et al,
2013). The state of Pahang has the largest
population of Orang Asli compared to the
other states in the peninsula (Department of
Statistics Malaysia, 2018). A total of 67,506
Orang Asli, comprising 37,142 (MalayProto), 29,439 (Senoi), and 925 (Negrito)
groups, live in Pahang state (Malaysia Open
Data Portal, 2018). Cameron Highlands
is one of Pahang’s districts, and there are
approximately 28 Orang Asli villages in
Cameron Highlands with an approximately
5980 Orang Asli population (Malaysia Open
Data Portal, 2017).
Child malnutrition remains a major
problem among Malaysian children,
mainly among Orang Asli, due to their
low socioeconomic status. Poverty is the
primary underlying factor that hinders
access to food (Ali Naser et al, 2014).
The incidence of poverty and hard-core
poverty in Malaysia was listed as 50.9%
and 15.4%, respectively (Haemamalar et
al, 2010). However, adequate nutrition
is critical to ensuring optimal growth,
physical development, and mental wellbeing (Ogechi and Chilezie, 2017). Previous
studies have shown that approximately
64.2% and 48.7% of 304 Orang Asli children
in the Krau Wildlife Reserve, aged five
years and below, suffered stunting and
overweight, respectively (Wong et al, 2015).
Also, 58% of Temuan and 64% of Mah Meri
Orang Asli children aged seven to nine years
suffered from underweight and stunting,
respectively, in Sepang and Carey Island
Selangor Districts (Saibul et al, 2009). The
poor nutritional status of the Orang Asli
population could be due to several factors
(Teh et al, 2020), including inadequate
dietary intake. Orang Asli children tend
to eat very few fruits, vegetables, and milk
and milk products, which are expensive
(Wan Norlida et al, 2007). These findings,
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while preliminary, indicate that the Orang
Asli population has low nutritional status
because of poor dietary quality in the
community.
To provide sufficient access to health and
other economic services, the Department
of Orang Asli Affairs (JAKOA) embarked
on a resettlement scheme (Rancangan
Pengumpulan Semula - RSP) to resettle the
Orang Asli community into an organized
settlement (Abdullah et al, 2015). These
organized settlement initiatives include
relocating Orang Asli to provide improved
accommodation or physical facilities, such
as clean water and electrical supply.
H o we ve r , t h e r e i s l i tt l e r e s e a r c h
investigating the extent to which
resettlement schemes have affected Orang
Asli’s conventional food practices and their
nutritional status. Therefore, this study aims
to contribute to a deeper understanding of
the dietary quality and nutritional status
of the Orang Asli community, particularly
among their children. Moreover, there is
a paucity of research on the diet quality
of Orang Asli children in their middle
childhood. Consequently, this study sought
to enroll children in their middle childhood
years, between the ages of six and nine, since
kids ten years old and above are generally
quite busy in school, as final year exams
approach during that period. This study
also coincided with Nutrition Research
Priorities (NRP) in Malaysia (2016-2020),
indicating the need to conduct nutritional
research on vulnerable groups, including
indigenous groups, due to limited data on
their food consumption and anthropometric
status.
MATERIALS AND METHODS
Study location and participants
A cross-sectional study was conducted
between July and September 2018 among 120
Orang Asli children aged 6-9 years at selected
resettlement villages (Perkampungan Orang
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Asli, Sungai Ruil, and Sungai Tiang) in
Cameron Highlands at the northwestern
tip of Pahang. Compared to other states in
Malaysia, Pahang has the highest number of
Orang Asli villages, 262, consisting of 67,506
Orang Asli communities. Malay-Proto is
the highest number of ethnic groups in
Pahang State (n = 37,142), followed by Senoi
(n = 29,439), and Negrito (n = 925 (Malaysia
Open Data Portal, 2018). Purposive
sampling was used to select the resettlement
villages in Cameron Highlands, while
consecutive sampling was used to recruit
the respondents. A consecutive sample
entails enrolling all subjects who match the
selection criteria during a specific period.
Consecutive sampling resembles enrolling
the whole accessible population. The study
participants included Orang Asli’s children
who did not have any disabilities and had
chosen to participate voluntarily and with
their parents’ or caregivers’ assistance. We
recruited all children who met the selection
criteria throughout the data collection
process, covering the whole accessible
population.
Numerous Orang Asli children were
fearful of the researchers, and many even
sought to leave. Many parents were not
present during the data collection process.
However, the study recruited 120 children.
Consequently, notwithstanding using
consecutive sampling, we were able to reach
all eligible respondents. The sample size
was calculated using the Cochran formula,
which considers the desired confidence
level, precision level, and desired proportion
of an attribute in the present population (Ey
Chua et al, 2012). Therefore, the minimum
sample size for this study was 120. The
Department of Orang Asli Affairs, Malaysia
(JAKOA) granted permission to conduct
this research with the reference number
JAKOA/PP.30.032Jld42 (61). Similarly, the
Human Research Ethics Committee of UMT
approved the research with the reference
number UMT/JKEPM/2018/24. Before the
survey was administered, the respondents
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were asked to read the subject information
sheet. Everyone’s parents or guardians
signed consent forms.
Assessment of diet quality
Dietary intake assessment
Most methods for estimating usual
intake distributions use data that assess
dietary intake over at least two independent
days for each respondent (Laureano et al,
2016). Thus, a 24-hour dietary recall on
two predefined consecutive days, including
one weekday and one weekend, was used
to determine Orang Asli children’s food
and nutrient intake, such as ingredients
or preparation methods and the portion of
food consumed. Children were asked to
remember their dietary consumption (with
traditional household dimensions, such as
spoons, cups, or bowls from the Malaysian
Food Album or Food Atlas) to estimate the
portion size consumed precisely. Complete
energy, macronutrients, and selected
micronutrients (calcium, vitamin A, vitamin
D, vitamin C, iron, and zinc) were evaluated
using the Nutritionist Pro program version
5.3.0 (Axxya Systems LLC, Redmond, WA)
based on the Malaysian Food Composition
Database and a few guide books such as the
Nutrient Composition of Malaysian Book,
Malaysian Food atlas, and Malaysian Food
Composition Database-MyFCD (https://
myfcd.moh.gov.my/).
Diet quality
Two indices can typically assess dietary
consistency: the Diet Quality Index (DQI)
and the Healthy Eating Index (HEI). The
DQI has four diet quality components
(adequacy, variety, balance, and moderation)
with scores for each. That allows for
international comparisons and assessment
of the risk of chronic disease (Kim et al,
2003). However, HEI may test the adequacy
and moderation of the diet. Increasing
intake levels receive progressively higher
scores while increasing intake levels receive
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lower scores for moderation components
to ensure adequacy. In other words,
for all elements, higher scores suggest
greater compliance with dietary guidelines
(Guenther et al, 2013). The DQI score is more
in line with the United States guidelines. Its
applicability is lower than that of HEI, so
it should be carefully interpreted in other
countries where dietary guidelines are
based on current dietary habits that vary
from those in the United States. In this
study, HEI components are based on the
Food Guide Pyramid and the Malaysian
Dietary Guidelines (MDG). It indicates
that the optimal number of servings to be
eaten daily should be calculated by the ratio
between age, energy needs, and servings.
The Healthy Eating Index-1995 (HEI-1995)
was chosen as the diet quality assessment
method rather than other recent HEI (HEI2005, HEI-2010, and HEI-2015) for several
reasons.
Although all HEI provides a total
component score that reflects the individual’s
diet quality, the component scoring method
in newer HEI based on the density approach
has increased the complexity of the method.
Besides, some components added into the
newer HEI seem not commonly consumed
by the Orang Asli community. Hence, it
is assumed that HEI is not likely to reflect
or predict the Orang Asli community’s
dietary pattern. While HEI-2005 and HEI2010 contain more nutrients than HEI-1995,
some nutrients cannot be measured by the
TM
Nutritionist Pro Diet Analysis program.
Moreover, there is minimal research on the
dietary quality of Orang Asli in Malaysia.
Therefore, the goal was to see the overall
essential nutrients included in HEI-1995;
henceforth, the determination of dietary
quality using the HEI established by
Kennedy et al (1995) was used in this study.
Generally, it consists of ten components
(grains, vegetables, fruit, milk, meat, total
fat, saturated fat, cholesterol, sodium,
and variety) that assess the adequacy
and moderation of dietary components
Vol 52 (Supplement 1) 2021

(Bowman et al, 1998). The theoretical
composite score for HEI ranged from 0 to
100, determined based on the number of
recommended servings, depending on a
child’s energy requirement (MOH Malaysia,
2017). A total score of less than 51 was
classified as poor, a score between 51 and
80 indicated a need for improvement, and a
score of more than 80 was classified as good.
Anthropometry
Body Mass Index-for-age (BMI-for-age)
The weight and height of the children
were measured twice by a trained
researcher, and the average was taken as
final. The children’s weight was measured
using an electronic weighing scale (Tanita
Bioelectrical Impedance Analysis BC541, Tokyo, Japan), while the height was
measured using seca body-meter tape
(seca206) (seca Deutschland, Hamburg,
Germany). Orang Asli children were asked
to remove all but as minimal clothing as
possible and hair ornaments before the
measurement was taken. They were then
asked to remove their shoes and standstill
in the middle of the electronic scale until
the weight appeared on display. The
weight of the children was recorded to
the nearest 0.1kg. The seca body-meter
tape was used for measuring height. The
stadiometer was not used because it was
too bulky to be used in the field, and it
was difficult to move it from one position
to another. The steps for using the seca
body-meter follow its manual available at
https://www.bioclinicalservices.com.au/
seca/height-rods/seca-206-user-manual.
First, position the body meter on the floor
against the wall, take out the tape measure,
and measure far enough for the zero to
match up exactly with the red stripe in the
read-off area. Second, mark the drill hole’s
location on the wall in the upper part of
the mounting hole, connect the end of the
tape to the wall using the screw supplied,
and hold the body meter back together.
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Finally, the children were asked to stand
under the body meter, and the measuring
tongue was lowered to their heads. Height
is shown in the read-off region. If the above
steps are taken, the measurement precision
is higher than ± 5 mm. The weight and
height of the child’s body were used to
measure the BMI. The nutritional status
of Orang Asli children was evaluated using
WHO BMI-for-age guidelines (aged 5 to 19
years) (WHO, 2007).
Data collection and analysis
Face-to-face interviews were performed
with children to collect accurate information
on sociodemographic characteristics and
dietary recall assisted by their parents or
caregivers. The dietary recall was obtained
by visiting the children twice, and their
names were registered during the first
interview to facilitate the second visit.
The total energy, macronutrients, and
micronutrients intake of Orang Asli children
were divided by sex (boys and girls) and
age (between six and seven to nine years
of age) because the recommended nutrient
intake (RNI) is age- and sex-dependent.
The Statistical Package for the Social
Sciences (SPSS) program for Windows,
Version 20 (IBM, Armonk, NY) was used
for the analysis of the results. A normality
test was carried out before data analysis.
A descriptive data was presented for
socio-demographic characteristics, total
energy, macronutrients, and selected
micronutrient intake. The nutritional
status assessment was calculated in
mean, median, frequency, percentage,
standard deviation, and interquartile
range. One sample t-test or Wilcoxon
Signed Rank test was used to determine the
significant difference between total energy,
macronutrient, micronutrient intake, and
RNI (Aubuchon-Endsley et al, 2015). The
Spearman correlation coefficient was used
to assess the relationship between Orang
Asli children’s diet quality and nutritional
status, significant at p<0.05.
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RESULTS
Sociodemographic characteristics
Table 1 shows the sociodemographic
characteristics of Orang Asli children in
Orang Asli Sungai Ruil and Sungai Tiang. A
total of 120 Semai Orang Asli children who
met the eligibility criteria were included in
this study. About 55.0% were male, and
45.0% were female, with a median age of
7. A large proportion of children’s fathers
reported being self-employed as farmers
(49.2%), while 45.0% of mothers were
housewives. Family monthly total income
of less than MYR1,000 (around USD240)
was reported in a higher proportion (36.7%),
followed by MYR1,500-1,999 (around
USD360-480) (30.8%).
Total energy, macronutrients, and
micronutrient intake of Orang Asli children
Tables 2 and 3 show the total energy,
macronutrients, and micronutrient intake
of Orang Asli children (by gender) aged
six and seven to nine years, respectively.
Orang Asli children in both age groups have
an average energy intake of more than 90%
of the recommended nutrient intake (MOH
Malaysia, 2017). In addition, children in
both age groups met the recommendation
for macronutrients. However, the intake
of carbohydrates in children seven to
nine years of age was slightly lower than
the recommended intake. In terms of
micronutrient intake, both age groups
shared several key characteristics where
the intake of nutrients was lower than the
recommended intake levels. For example,
the mean intake of calcium, vitamins D, A,
and C in children in both age groups was
significantly lower than that of the RNI
(p<0.001).
Diet quality of Orang Asli children
The mean total HEI score was
58.9 ± 10.4, indicating the need for
improvement in their diet quality (Table 4).
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Table 1
Sociodemographic characteristics of Orang Asli children (N = 120)
Sociodemographic Factors

n (%)*

Sex
Male

66 (55.0)

Female

54 (45.0)

Age in years, median (IQR)

7.0 (3.0)

6

57 (47.5)

7

11 (9.2)

8

21 (17.5)

9

31 (25.8)

Father’s occupation
Unemployed

18 (15.0)

Self-employed

59 (49.2)

Government sector

29 (24.2)

Private sector

14 (11.7)

Mother’s occupation
Self-employed

35 (29.2)

Housewife

54 (45.0)

Government sector

12 (10.0)

Private sector

19 (15.8)

Family total monthly income (MYR), median (IQR)

1500 (800)

<MYR1,000

44 (36.7)

MYR1,000-1,499

12 (10.0)

MYR1,500-1,999

37 (30.8)

MYR2,000-2,499

22 (18.3)

>MYR2,499

5 (4.2)

Current educational level of children
Kindergarten

54 (45.0)

Primary school

66 (55.0)

Educational level of father
No formal education

6 (5.0)

Primary school

11 (9.2)

Secondary school
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Table 1 (cont)
n (%)*

Sociodemographic Factors
Educational level of mother
No formal education

3 (2.5)

Primary school

15 (12.5)

Secondary school

102 (85.0)

Financial aid
Yes

66 (55.0)

No

54 (45.0)

Note: Age and income were both collected in continuous and categorical data
*Unless otherwise stated; IQR: interquartile range; MYR: Malaysian Ringgit

T h e m e a n s c o r e f o r g r a i n s wa s t h e
highest compared to other food groups,
mainly obtained from rice, noodles,
bread, and crackers. The mean composite
scores for meat and milk were similar to
each other. The mean score for fruit
and vegetable consumption was the lowest
among the food groups. The children’s
fat intake was assessed regarding total fat
intake, saturated fat, and cholesterol of
total energy intake. The Orang Asli
children had a high score for fat
exceeding 5.0. The sodium intake of
Orang Asli children was close to the
maximum score. The study also showed
that Orang Asli children ate a limited variety
of food.
Nutritional status of Orang Asli children
About 68.3% of the children were
f o u n d t o h a ve n o r m a l B M I - f o r - a g e ,
7.5% were wasted, 5.8% and 0.8% were
overweight and obese, respectively (Fig 1).
The average Z-score for BMI-for-age
of children was found to be -0.1, which
indicates having a normal BMI-for-age.
The total proportion of children
classified as wasting (10.8%) or severe
wasting (6.7%) was higher than that of
overweight (5.8%) and obese (0.8%) in this
study.
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Relationship between diet quality and
nutritional status
Contrary to expectations, this study
did not find a significant relationship
between diet quality and nutritional
status in Orang Asli children in
Cameron Highlands (p<0.05) (Fig 2).
However, according to Ey Chua et al
(2012), the dietary diversity score of a total
of 126 Temuan, Jah Hut, and Che Wong
Orang Asli children was positively related
to weight-for-age (p<0.001) and heightfor-age (p<0.05).
DISCUSSION
Based on the poverty level income
set in the Economic Transition Program
2014, only 5% of Orang Asli households
rated as poor (average household
income per month below MYR760) but
not extremely poor (average household
income per month below MYR460) was
reported (Department of Statistics
M a l a y s i a , 2 0 1 8 ) . T h e g o ve r n m e n t ’ s
resettlement policy may have contributed
somewhat to the socioeconomic status of
the Orang Asli in this study. Proper
accommodation near the main road
encourages better economic activities and
provides work opportunities; consequently,
it leads to better incomes (Abdullah et al,

Vol 52 (Supplement 1) 2021

Vol 52 (Supplement 1) 2021

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

5.2 mg/day

4 mg/day

30 mg/day

450 µg/day

15 µg/day

1000 mg/day

34-47 g/day

10-20% of total energy intake

50-65% of total energy intake

1210 kcal

Female
Male

1300 kcal

RNI

Male

Sex

3.7 ± 1.1

3.9 ± 1.3

17.7 (11.3)

13.9 (11.9)

20.5 (20.0)

16.1 (20.6)

139.9 (209.9)

220.8 (472.0)

0.3 (1.4)

0.2 (0.9)

354.1 (224.3)

433.1 (266.3)

40.6 (12.5)

44.5 (16.4)

43.1 ± 10.7

46.9 ± 10.5

169.9 ± 38.2

159.0 ± 31.4

1222.2 ± 233.0

1241.2 ± 214.1

Mean ± SD / Median (IQR)

<0.001*

<0.001*

<0.001*

0.010*

0.020*

<0.001*

<0.001*

0.020*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

<0.001*

0.100

0.100

0.060

0.570

0.170

0.780

p-value

Mean is used when data are normally distributed; median is used when data are not normally distributed.
g: gram; IQR: Interquartile range; kcal: kilocalories; mg: milligram; µg: microgram; RNI: Recommended Nutrient Intakes for Malaysia; SD: standard deviation
*Significantly different at p <0.05

Zinc

Iron

Vitamin C

Vitamin A

Vitamin D

Calcium

Fats

Proteins

Carbohydrates

Energy

Nutrient

Total energy, macronutrients, and micronutrients intake of Orang Asli children aged six years (n = 57)

Table 2
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40
5.7 mg/day
5.6 mg/day

Female

6 mg/day

35 mg/day

500 µg/day

15 µg/day

1000 mg/day

49-68 g/day

10-20% of total energy intake

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

50-65% of total energy intake

1410 kcal

Female
Male

1530 kcal

RNI

Male

Sex

4.0 ± 1.3

4.9 ± 1.7

12.8 (11.0)

11.6 (14.1)

18.3 (29.23)

16.4 (20.8)

199.1 (350.8)

290.4 (525.1)

0.2 (0.4)

0.2 (1.4)

386.0 (316.7)

481.5 (332.2)

48.3 (19.8)

54.2 (24.7)

48.9 ± 12.3

55.4 ± 15.7

166.2 ± 37.9

154.5 ± 40.8

1291.8 ± 228.6

1351.1 ± 229.1

Mean (SD) / Median (IQR)

<0.001*

0.010*

0.010*

<0.001*

0.150

<0.001*

0.010*

0.010*

<0.001*

<0.001*

<0.001*

<0.001*

0.840

0.570

<0.001*

<0.001*

0.210

<0.001*

0.020*

<0.001*

p-value

Mean is used when data are normally distributed; median is used when data are not normally distributed
g: gram; IQR: Interquartile range; kcal: kilocalories; mg: milligram; µg: microgram; RNI: Recommended Nutrient Intakes for Malaysia; SD: standard deviation
*Significantly different at p <0.05

Zinc

Iron

Vitamin C

Vitamin A

Vitamin D

Calcium

Fats

Proteins

Carbohydrates

Energy

Nutrient

Total energy, macronutrients, and micronutrients intake of Orang Asli children aged 7-9 years (n = 63)
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Grains

Vegetables

Fruits

Milk

Meat

Total fat

Saturated fat

Cholesterol

Sodium

Variety (numbers of
different food items
in a day)

1

2

3

4

5

6

7

8

9

10

0-100

0-10

0-10

0-10

0-10

0-10

0-10

0-10

0-10

0-10

0-10

Possible range
of score

-

≤3

>1200 or >1500 mg

≥300 mg

≥10 % of TEI

≥35% of TEI

0

0

0

0

0

Criteria for min.
score (serving per
day)

≥8

≤1200 mg

<300 mg

<10 % of TEI

-

0.96

2.87

1.91

2.87

4.78

7-9 years

≥8

≤1500 mg

<300 mg

<10 % of TEI

<35% of TEI

Male

<35% of TEI

½

2

2

2

3

6 years

HEI scoring criteria

≥8

≤1200 mg

<300 mg

<10 % of TEI

<35% of TEI

1/2

1.90

1.90

1.90

2.79

6 years

58.9 ± 10.4

≥8

≤1500 mg

<300 mg

<10 % of TEI

<35% of TEI

0.88

1.76

1.76

2.60

4.40

7-9 years

Female

Criteria for max. score (serving per day)

HEI: healthy eating index; mg: milligram; SD: standard deviation; TEI: total energy intake

Total HEI score

HEI component

Component

Mean component score of HEI-1995 of Orang Asli children (n = 120)

Table 4

2.4 ± 4.3

9.4 ± 2.4

8.6 ± 3.5

6.8 ± 4.7

8.5 ± 2.9

3.9 ± 3.0

3.9 ± 3.0

1.2 ± 2.0

2.6 ± 2.7

9.8 ± 0.7

Mean ± SD
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Fig 1 - BMI-for-age classification of Orang Asli children (n = 120)

Fig 2 - Scatterplot showing distribution between diet quality (via total HEI scores) and nutritional status
(via BMI-for-age)
Note: r = -0.102; p = 0.267
BMI: body mass index; HEI: healthy eating index
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2017). Moreover, the Orang Asli households
in these two villages were medium-sized
families (5-7 people) with a population
higher than the national population of
4.3 people (Dhanapal et al, 2018), and no
children were left out of their education
system due to the government’s educational
assistance program.
Children surveyed in both age
groups consumed more than 90% of their
recommended daily caloric amounts (MOH
Malaysia, 2017). This finding is higher
than that of Zalilah and Tham (2002), who
reported that the mean energy intake of
Temuan children aged three to six was
less than 2/3 of the recommended dietary
allowance for energy (RDA). Zalilah and
Tham’s (2002) finding was consistent
with that of Dhanapal et al (2018), who
found that the energy intake of a group
of 462 Semai Orang Asli met 70% of the
reference recommendations. The finding
of higher calorie intake in the present
study could be attributed to improved
housing provided for the respondents in
the resettlement scheme. Housing in this
community was close to the main road,
providing convenient access to buy food
and other necessities. When people’s
socioeconomic status improved, they began
eating differently (García-Chávez et al, 2017;
Zahari et al, 2014). It may be possible to
meet one’s protein needs by consuming a
mixture of plant and animal proteins. The
main source of protein for children was fish,
particularly anchovies cooked with chili
peppers or vegetables. Normal fat intake
among Orang Asli children may be due to
fat and oil used in preparing their food, a
common way their community prepares
their food. This research shows that most
participants ate fried rice or fried chicken
every day for their main meal.
The consumption of energy-dense but
low-nutrient foods is the main factor for
micronutrient deficiency among Orang Asli
children. This study showed that Temuan
and Mah Meri children aged four to six years
Vol 52 (Supplement 1) 2021

consumed insufficient calcium, meeting
only 38.4% of the recommendations. This
finding may be due to the low intake of milk
or dairy products among the Orang Asli
(Gao et al, 2006). Consuming insufficient
milk during childhood and adolescence has
long-term repercussions. Individuals who
do not drink milk can acquire adequate
calcium, but only with a careful selection
of other calcium-rich foods (Gao et al,
2006). However, older children consumed
sweetened condensed milk more than
those who consumed milk (Haemamalar et
al, 2010). This includes beverages such as
tea or chocolate children’s drinks during
breakfast or tea time to make them more
nutritious. Consequently, vitamin D, A, and
C intakes among the Orang Asli children in
this study were lower than recommended.
T h e H E I c o n s i s t s o f 1 0 d i ff e r e n t
components, making up a complete index
ranking. While Orang Asli children had
higher scores on several components of
the HEI, this does not mean that they
had outstanding overall performance in
the assessment. The overall HEI score is
marginally higher than the classification
of low diet quality. The effect of fat on the
index scores was more significant than the
effects of the first five food groups. The
Orang Asli children needed improvement in
their serving intake in various food groups
while retaining the amounts of moderate
components in their diet. This result is
contrary to that of Ey Chua et al (2012), who
found that 56% of respondents (out of 216)
were in the lower tertile (2-6), 36% in the
middle (7-9), and 7% in the upper tertile
(10-12) of the dietary diversity ranking,
respectively, out of a possible maximum
score of 15. The findings most likely relate
to different cultural traditions between
the different tribes. Cultural differences
tend to impact their beliefs or perceptions
about food, which in turn affect their food
choice and child feeding practices, as some
tribes may rely mainly on forest resources
or farming.
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In contrast, some tribes may depend
highly on market food (Ey Chua et al, 2012).
However, this study shares similarities
with another study recently published by
this group. The mean scores of 6.38 were
marginally higher than those classified as
“low dietary diversity.” Jah Hut, Temuan,
and Che Wong children usually add fat
and oil to their food preparation method.
Haemamalar et al (2010) found that Che
Wong adults’ dietary diversity scores in
Krau Wildlife, Pahang were 9.47 out of
a possible maximum of 37. The dietary
patterns of adults and children in the Orang
Asli group were similar in this research.
The Che Wong tribe preferred sweetened
condensed milk; meanwhile, rice, sweet
biscuits, or cream crackers are usually eaten
by them. Therefore, it can be concluded that
children appeared to have the same diet
consistency because children were more
likely to eat similar food with their parents.
Generally, components one to five in
the HEI estimate the Orang Asli children’s
compliance with the Malaysian Food Guide
Pyramid recommending serving sizes.
These food groups are recommended for
intake in sufficient amounts to ensure
children’s health. Compared to other food
groups, the mean grain score consumed
by Orang Asli was the highest. Moreover,
Orang Asli children easily obtain foods
like rice, noodles, bread, and crackers in
these villages. This finding may have
occurred to the degree that these foods
are the least expensive energy sources.
Hence, Orang Asli households sustain their
customary level of consumption of these
foods (Kosaka et al, 2018). This finding
was also documented in a 2009 study by Ey
Chua et al (2012), which found that Orang
Asli children in Malaysia often consumed
cereals as a staple food. Among fruits and
vegetables, fruit intake showed a lower
mean score than vegetables. Almost all Hulu
Langat’s children had a fruit and vegetable
score of 0, showing that they ate no fruit
or vegetable servings. The expensive cost
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and picky eating habits of children are seen
as contributing to the low consumption
of fruits and vegetables. Similar findings
were seen in the research of Zalilah et al
(2002). This research also supported the
low micronutrient intake among Orang Asli
children, as shown by the clear correlation
between fruit and vegetable consumption
and vitamin A and C intakes (Dennison
et al, 1998). Milk intake is more common
among pre-school children than among
school-aged children since they must ingest
milk for their breakfast in school. However,
Orang Asli people generally thought that
sweetened condensed milk, rather than
whole milk, was a suitable milk source
for their children (Dhanapal et al, 2018).
However, meat was mainly obtained from
fried chicken and/or fish and eggs and/or
anchovies through fried rice or nasi lemak.
Adults and children buy cooked
anchovies for their children (Haemamalar
et al, 2010). Components six, seven, and
eight are required in moderate amounts to
prevent overconsumption. The amount of
fat that children consumed was measured
based on total fat consumption, saturated
fat, and cholesterol. The findings showed
that Orang Asli children have a high-fat
consumption level; they consume foods
with sufficient fat levels. The energy-dense
nutrient-poor is thought to be responsible for
a large percentage of fat and carbohydrate
consumption. Consumption of refined
grain items such as fried rice or processed
meats such as nuggets or sausages will add
fat and decrease a person’s micronutrient
intake (Yang et al, 2017). The sodium intake
of Orang Asli children was almost to the
maximum score. The heavy use of soy sauce
in the country has been linked to a higher
sodium intake (Mirnalini et al, 2008). Diet
diversity is a measure of diet quality that
reflects much of a person’s diet (Arimond
and Ruel, 2004). This study showed that
it is unusual for Orang Asli children to
eat various foods (less than three different
foods contributed to one and a half serving
Vol 52 (Supplement 1) 2021
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size of the recommended serving intake).
The children ate similar dishes for their
dinner but only made them differently. The
energy and nutrients for these children are
said to be from the same food in these two
villages.
Most children were located in the
standard BMI-for-age, with an average
Z-score of -0.1, followed by those who were
undernourished and overnourished. This
finding was documented in a study by
Wong et al (2015), which found that 39% of
the Temuan, Jah Hut, and Che Wong Orang
Asli children (N = 304) were classified as
thinness and severe thinness, whereas 17%
were classified as at risk of being overweight
and overweight. The higher proportion of
children in wasting or severe wasting than
those overweight or obese can be explained
by the fact that children consume foods such
as fried bananas, plain rice, or processed
foods with minimal intake of milk, meat,
fruits, and vegetables as well as a variety
of foods that compromise their growth
and development (Saibul et al, 2009). In
comparison, a study by Zalilah et al (2002)
of 64 Temuan preschoolers in Hulu Langat
showed that most of the children were
underweight, and approximately half were
stunted. An explanation for the differences
in body composition may be that BMI-forage is a screening tool that changes heightweight development in children. Thus,
BMI-for-age underestimates children’s
nutritional status in this study (Sandjaja
et al, 2013). The findings concerning
malnutrition among Orang Asli people after
the introduction of a resettlement policy
show that malnutrition still persists.
This study did not find a significant
relationship between diet quality and
nutritional status in Orang Asli children in
Cameron Highlands. However, its findings
were consistent with Ali and colleagues’
study in which dietary diversity scores were
not associated with wasting (p = 0.40) (Sié
et al, 2018). This relationship can be partly
clarified by using a dietary diversity score
Vol 52 (Supplement 1) 2021

representing long-term nutritional patterns
that may not predict child wasting, as
wasting is an episode of acute malnutrition
relative to other growth problems. Thus,
the HEI, which has similar scores to
dietary diversity scores, does not result in a
substantial relationship between these two
indicators. The study’s limitations include a
lack of data on traditional Malaysian dishes,
such as ayam masak kicap or ayam rendang,
and the software’s inconsistencies with
serving sizes recommended in the MDG
for Children and Adolescents. Despite
these limitations, more studies may be
performed using the longitudinal study
method to explore the relationship between
diet quality and nutritional status. Finally,
more studies involving more Orang Asli
tribes can be conducted to reflect the entire
Orang Asli population.
In conclusion, this study showed that
much improvement is needed in the diet
quality of Orang Asli children, particularly
in their consumption of fruits, vegetables,
and a variety of foods. The majority of the
children had a normal BMI, followed by
those who were undernourished and also
overweight/obese. Overall, the resettlement
schemes implemented by the Department
of Aboriginal Affairs, Malaysia (JAKOA)
appear not to have led to an increase
in the dietary quality of the Orang Asli
community, particularly among children.
There is, therefore, a definite need for more
nutrition education to assist Orang Asli
parents in preparing more nutritious diets
for their children.
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Abstract. Induced lactation is not a new concept. Women have been breastfeeding
other women’s infants for centuries, either because the birth mother was unavailable, or
because they had adopted these infants. However, adoptive mothers may not be able
to breastfeed their babies successfully without a good support system. A good support
system is one of the most important factors in the adoptive breastfeeding process. This
study aims to explore the support of persons’ experience towards induced lactation
practice in Malaysia. A qualitative case study approach using an in-depth interview
as data collection method was conducted among support persons of induced lactation
women from five regions in Malaysia, ie South (Johor ), Central (Selangor ), North
(Penang), East (Kelantan) and East Malaysia (Sabah). The interviews consented, audiorecorded then transcribed verbatim, followed by identification of emerging themes.
Data saturation was achieved after a total of 23 support persons were interviewed. Data
synthesized using thematic analysis revealed that support persons’ experiences were
positive and in favor towards induced lactation processes. We recognized that to achieve
successful adoptive breastfeeding, support persons’ active engagement, and proactive
involvement in meetings with health professionals and integrating treatment plans into
daily schedules were essential. Family members, especially husbands, do influence the
mothers of adoptive breastfeeding decisions and treatment outcome. It is vital for health
care providers to acknowledge and encourage husbands or family members of adoptive
breastfeeding women to engage them in learning and supporting the adoptive women.
Keywords: induced lactation process, adoptive breastfeeding, qualitative study, support
person, Malaysia
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INTRODUCTION
Induced lactation in non-puerperal
women is not a novel concept and becoming
more common in Malaysia. Historically
it has been used as a feeding method in
many cultures in cases of maternal death
or illness (Ogunlesi et al, 2008). Induced
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lactation is a method of stimulating breast
milk production in women who have not
been through the process of pregnancy
(Farhadi and Philip, 2017). A study by
Lommen et al (2015) revealed that adoptive
mother faces feelings of rejection, anger,
stress, and failure during induced lactation
process. This occurrence that the induced
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lactation process is very challenging
and requires deliberate preparation both
mentally and physically. Adoptive mothers
are confronted with numerous induced
lactation practice challenges both at the
individual and societal levels (Lommen
et al, 2015). Emotional and psychological
factors can influence oxytocin release
and milk secretion (Cazorla-Ortiz et al,
2019). However, in Canada the support
that they received from their families and
breastfeeding services enabled them to
breastfeed their babies successfully (Rempel
and Rempel, 2011).
Support systems are the most
important external factors in the adoptive
breastfeeding process (Saari et al, 2017)
and have been noted to have a significant
effect on mothers’ feeding choices, both
supporting and discouraging breastfeeding
(Arora et al, 2000; Furman et al, 2016; and
Pilkauskas, 2014). There is evidence that
a husband as a support person plays a
significant role in influencing infant-feeding
decisions. Similarly noted among adoptive
breastfeeding, mothers who underwent the
process of pregnancy and delivery are more
likely to initiate breastfeeding and continue
to breastfeed when they believe that their
partners have positive attitudes toward
breastfeeding (Arora et al, 2000; Pisacane
et al, 2005; Rempel and Rempel, 2004; and
Fewtrell et al, 2020)
Multiple supports are needed for
the success of induced lactation practice
among Malaysian women. Likewise,
Hospital Pusrawi (2020) showed that only
29.8% (n =17) of women who successfully
produced milk could accomplish mahram
status in the years 2017 to 2019. Among
the reasons the hospital reported for this
low rate were that mothers did not receive
support and encouragement from family,
declined to attend the induced lactation
appointment, failed to maintain regular
breast stimulation, and did not follow the
treatment plan in the daily schedule. On
the other hand, research into the role of
Vol 52 (Supplement 1) 2021

the support person in induced lactation
process in Malaysia is relatively new, and
those who have examined the husband’s
or/and family member’s influence have
often asked the mother for her perspective
on his role (Saari and Yusof, 2014; Saari
et al, 2017; and Saari et al, 2018). Studies
asking support persons directly about their
induced lactation practices experiences
are rare, and the studies that do exist
have predominantly focused on their
experience with breastfeeding (Auerbach
and Avery, 1981; and Goldfarb, 2009). For
this reason, research particularly involving
the support person of adoptive mothers
in the community are needed to explore
in-depth on support person’s experiences
and perceptions towards induced lactation
practice along with initiation of the induced
lactation process. This can be further
explored by identifying and understanding
the factors affecting support person’s
perception of induced lactation process in
Malaysia.
MATERIALS AND METHODS
Study design and setting
This study is a qualitative research
using a purposive sampling method carried
out on 23 support persons of women who
had been nursing their adopted child. The
locations of this study involved five regions
representing the East Region, North Region,
South Region, Central Region, and East
Malaysia.
Sample and recruitment
Data were collected from June 2015 to
July 2018 (36 months). Information on these
adoptive mothers was obtained through
lactation centers, hospitals, and health
clinics. These facilities provide outpatient
services, breastfeeding counselling, and
consultations to the adopted mothers in
Malaysia. The adoptive mothers suggested
to the researcher names of their support
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persons to be interviewed based on inclusion
and exclusion criteria.
The inclusion criteria of respondents
were i) a family member who has been
informed by the women as an assistant
during which they breastfeed the adopted
child (they comprised of husband or mother
or mother-in-law or sister or anyone from
family members); ii) able to communicate
in English or Malay; and iii) consented for
interview. While the exclusion criteria
were i) do not stay with the women during
the induced lactation process, and ii) have
memory and sight problem.
The sample size is estimated based on the
concept of saturation for qualitative research
(Ritchie and Lewis, 2003). The saturation
occurs when new data collection has no
longer contributes to further information
on the issues under investigation.
Data collection
The method of collecting data was an indepth interview. Interviews were performed
using open-ended questions discussing the
experiences of individuals who help the
mother during the breastfeeding phase
(Supplementary 1). Researchers conducted
this interview in Malay language because
most of the respondents were Malays,
and they understood and preferred the
language. For this study, most of the
interviews with the induced lactation
women had been conducted at their
houses.
The pilot study in this research was
conducted to avoid unnecessary risks (de
Vaus, 1992). The pilot interviews also help
to bring the issue into context as it helps to
identify the practical problems in following
the research procedure (van Teijlingen and
Hundley, 2002). Researchers performed
a pilot study one month before the actual
data collection, which included nine
support persons to achieve the credibility
of the interview questions for the in-depth
interviews.
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Data analysis
The interviews were recorded, and the
study data were systematically documented.
These interview transcripts were then
analyzed using ATLAS.ti Version 8 software
(http://www.atlasti.com/). In this study,
thematic analysis was used for data analysis.
There are several discrete steps involved in
thematic analysis, including familiarizing
oneself with the data, generating initial
codes, searching, reviewing and finally,
defining themes (Braun and Clarke, 2014).
In the thematic analysis, themes were
identified at the manifest level or the latent
level-semantic or latent (Boyatzis, 1998).
This analysis represents a systematic
framework to code qualitative data to
recognize patterns across the data (Braun
and Clarke, 2014).
Ethical approval
Ethical approval for this study was
granted by the Medical Research and Ethics
Committee, Ministry of Health Malaysia
with code NMRR-15-1600-26147 (IIR), and
Human Research Ethics Committee
RESULTS
Respondent characteristics
In this study, the support persons named
by induced lactation women comprised
of husband 91.4% (n = 21), mother 4.3%
(n = 1) and sister-in-law 4.3% (n = 1). All
respondents were Malay and Muslims, since
there were no women who caused lactation
from other ethnicities who registered as
clients during the data collection. Their
ages ranged between 30 to 64 years. Nearly
half of the husbands interviewed were
in their 30’s, and nine were in their 40’s
and only one husband aged 50 years old.
The youngest support person, sister-inlaw was 30 years old, and the oldest was
mother, aged 64 years old. All husbands
were working from various sectors, while
sister-in-law and mother was a housewife
Vol 52 (Supplement 1) 2021
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and former nurse, respectively (Table 1)
Main Theme: Positive attitude towards
induced lactation process
Support persons had a positive mindset
supporting the induced lactation process
is the key topic that emerged for this
research. Researchers identified four subthemes that showed their positive attitude
and supportive behavior towards induced
lactation process: (1) Provide empathy,
love, trust and caring along the process

of induced lactation; (2) Confidence and
empowerment of the mother in maintaining
breastfeeding; (3) Overcoming common
difficulties including the negative attitudes
of others; and (4) Active and informed
involvement in discussions with health
professionals.
Sub-theme 1: Provide empathy, love, trust
and caring throughout the process of
induced lactation
Support from the support person can

Table 1
Descriptive characteristic of support persons
Respondents

Age (year)

SP1

32

Businessman

Husband

SP2

43

Senior engineer

Husband

SP3

42

Safety & health officer

Husband

SP4

30

Housewife

Sister-in-law

SP5

64

Former nurse

Mother

SP6

37

Insurance consultant

Husband

SP7

50

Engineer

Husband

SP8

35

Self-employee

Husband

SP9

40

Telecom vendor

Husband

SP10

40

Machine operator

Husband

SP11

40

Teacher

Husband

SP12

40

Contractor

Husband

SP13

35

Assistant engineer

Husband

SP14

35

Teacher

Husband

SP15

41

Advertiser

Husband

SP16

47

Technician

Husband

SP17

34

Executive officer

Husband

SP18

44

Safety guard

Husband

SP19

35

Assistant architect

Husband

SP20

38

Medical laboratory technologist

Husband

SP21

35

Fireman

Husband

SP22

36

Engineer

Husband

SP23

35

Policeman

Husband
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be seen in the form of attending to the
mother’s problem, show empathy, love,
trust, caring, and respect for every mother
depends on their situational need. In
addition to having empathy and feeling
all the tiredness that a mother experienced
during this breastfeeding journey, some of
the support persons were always with the
mother and helps to give ideas, words of
encouragement, and accountability as much
as they can. The support person also played
a role in soothing the mother and offering
emotional support and sharing satisfaction
with the mother.
They described as below:
“I live with her, and I can see that she has
a strong spirit and confidence to breastfeed
her adopted child. She adopted two children.
I pitied her, but my sister has a strong
spirit. She needs to work and, at the same
time, needs to handle the baby. I try to help
whenever I can.” (SP4)
“I have to give her moral support. To calm
her down, to encourage her. Alhamdulillah
when the milk first came out, she was excited
seeing the first drop of milk. I am so happy,
and I can see X is pleased too. Finally, the
hard work paid off, Alhamdulillah.” (SP21)
Sub-theme 2: Confidence and empowerment
of the mother in maintaining breastfeeding
The support persons, especially a
husband, realized that induced lactation
requires high spirits, determination, and
confidence. They also recognized that they
play an essential role in ensuring the mothers
were always motivated to continue their
breastfeeding efforts until they succeeded.
Apart from that, the support person found
benefit if mahram can be achieved through
breastfeeding. Mahram is derived from
Arabic word which means a person (male or
female) who cannot solemnize in marriage
(according to Islamic law) due to family

52

relationship, fosterage relationship, and
in-law relationship. Mahram status can be
achieved through breastfeeding an adopted
child or other nonbiological child (National
Council of Islamic Religious Affairs, 2013).
This study found the main factors that
motivate woman informed by support
person was to breastfeed her adopted
child is to create mahram relationship. A
mother’s milk carries an essential status in
Islamic law due to its effect on forging milk
kinship amongst unrelated individuals.
Support person stated that most of the
women were concerned about their awrah
(body parts which must be covered from
others) with the (adopted child) nonmahram. They knew that adopted children
were not mahram and that this would cause
great problems when the adopted children
reached puberty.
They stated the following:
“The most important thing during the
induction process is the spirit and confidence.
Not only for our wife, but we are also
included. Everything that we do, we must be
full of enthusiasm and be consistent. If not,
the spirit will fade away. We must do things
passionately until we succeed. I always
implement this value to my wife so that the
breastfeeding will occur smoothly.” (SP12)
“I told my wife if we are taking an adoption,
we need to establish the milk kinship. It is
something advised by Islamic law, and there
will be no problems in taking care of awrah
(body parts which must be covered from
others), keeping an ablution (to keep ablution
to perform religious ritual) and so on. So,
she has to produce the milk first.” (SP2)
S u b -th e m e 3 : Ove r co m in g co m m o n
difficulties including the negative attitudes
of others
Some of the support people always
protect the mother from those who were
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against the idea of breastfeeding the
adopted child. The most common negative
quotes they heard and made the mother
felt guilty about breastfeeding were ‘not
enough milk’, ‘non-pregnant people will
not produce milk’, and ‘it is impossible
to produce milk’. Majority of the support
person in this study will not leave their
wife alone and keep supporting their wife
in any way:
“A lot of things happened during the process
of adoption. We argued with the biological
mother causing my wife to become stressed.
Milk production became low, and I must
leave the baby to my mother so that I can
manage the registration of nursery in XY.
Being far from the baby increased the stress
level, but we manage to prepare stocks of
milk. We need to be patient. I said that
this journey is still long, and we have to go
through this together.” (SP17)
Another support person remarked,
“At first, I will speak up to those that
asking a lot of questions about adoption and
breastfeeding. But by time, I can ignore
them. They are not the type that wants to
know details about us, not that busybody.
We have to be strong.” (SP11)
Support person tried to convince the
mother to accept the provisions of God with
a willing heart after trying her best:
“I told her that we would do everything
within our abilities, and we will leave the
rest to Allah. If it works Alhamdulillah and
if it does not work, there is nothing more we
can do. But we will try until we succeeded.”
(SP23)
One of the support persons also stressed
the same thing so that the adoptive mother
does not become stressed and depressed
from her failure to breastfeed the adopted
Vol 52 (Supplement 1) 2021

child according to the plan:
“If we fail, nothing more that we can do. We
must accept the failure. She (wife) already
tried her best for our children (two adopted
children). If I think about the future, it
will be difficult since we do not yet achieve
Mahram status. If the baby is not a Mahram
to her brother (Husband’s son), with her
parents, she will be unable to kiss and hug
her father, unlike her other siblings. I, as
a father, am sad, and I do not want this to
happen. But I asked my wife not to become
stressed and depressed. We have to keep
trying, and we leave the rest to Allah.” (SP7)
S u b - t h e m e 4 : A c t i ve a n d i n f o r m e d
involvement in discussions with a health
professional
Accompanying the mother to
breastfeeding classes and counseling
sessions with the lactational counselor is
one of the supports that are very important
to the mothers, done by the support persons.
The support person will have a discussion
first with the mother before proceeding as
it is a long and complicated process. The
majority of support persons acknowledged
that engaging with health professionals
such as medical doctors, nurses, and
lactation counselors are essential to ensure
the process of induced lactation works well
and can achieve the desired breastfeeding
goals. In addition, support person stated
that they need to obey and follow every
guidance provided by the lactation counselor
to ensure successful breastfeeding, as stated
below:
“I joined her to meet the lactation counsellor
once at the hospital. I was with her when the
counsellor expressed the milk out. I saw the
way she rubs and squeezes the breast. I also
discussed on how to store the milk. She also
taught me the technique of massage so that I
can help my wife at home.” (SP17)
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“We have to follow what the counselor from
L center teaches. As an example, she told us
about breast stimulation. The breast needs
a stimulus, which comes from the baby. The
baby needs to suck through the small tube,
right? My wife will use that tube during
breastfeeding, but during travel, we do not
use it. She will express her milk and put it
into the bottle, and I will help to give it to
the baby.” (SP6)
DISCUSSION
Most of the accompanying adoptive
mothers were their partners; therefore,
the role of these men and their opinions
regarding a mothers’ decision to induce
lactation and breastfeed adopted child is
of particular interest. The purpose of the
research was to incorporate the results of
individual studies related to supporting
t h e i n c i d e n c e o f va r i o u s v i e w s a n d
perceptions of continuous support during
the induced lactation process to expand
the understanding of the phenomenon.
This study includes having primary data
involving support persons that each woman
identified her own support person. In
this study, we demonstrated that family/
partner support and positive attitude
were likely to influence with the maternal
confidence, hence were more able to adhere
to the induced lactation process. Gribble
(2007) stated that adoptive mothers who
experienced positive and active support
by their partners or family members
showed higher confidence in their ability
to breastfeed than women with partners
who were ambivalent or negative towards
breastfeeding. Our findings reveal that
family support was predictive of the
mother’s confidence in breastfeeding.
In the past, breastfeeding had only been
associated with the mother’s role; however,
the latest literature suggests the vital
roles support a person, especially father/
husband, play through their involvement
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in breastfeeding (Rempel et al, 2017).
Fathers and spouses have been identified
as influential in maternal feeding and
breastfeeding decisions (Rempel and
Rempel, 2004; and Scott et al, 2006). If a
mother feels that her partner’s attitude
toward breastfeeding is positive and
supportive, it is highly likely that she will
continue breastfeeding (Arora et al, 2000;
and Pisacane et al, 2005). Unfortunately,
if their partner gave a negative attitude
towards breastfeeding, the woman considers
and decides to discontinue breastfeeding
(Pisacane et al, 2005).
Similar to a previous study (Rempel
et al, 2017), the majority of the support
persons in this study always with the
mother and helped to give ideas, words
of encouragement and accountability as
much as they can. This support can also
be seen in the form of hearing the mother’s
problem, respect for every mother depends
on current conditions and feeling all the
tiredness that a mother experienced during
this induced lactation journey. According
to some support persons, the process of
induced lactation taught them to value
their spouse and, to some extent, changed
their perception of the family relationship,
especially as new parents. This relationship
makes them closer and more caring about
each other (Datta et al, 2012; Moore, 2010;
and Leng et al, 2019).
Support persons assure mothers can
breastfeed even if they are not pregnant
prior to it. This confidence is instilled in
mothers to keep them from giving up and
keep working until they succeed. This
present study thus confirms the results
of Moore’s (2010) showing that fathers
who trusted in mothers’ capabilities were
more likely to participate in the process.
In this study, the majority of the support
person would not leave their wife alone
and continue to support their wife in
any way. The involvement of support
persons in breastfeeding and the process
of induced lactation is found to have a
Vol 52 (Supplement 1) 2021
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significant impact because mothers need
enough time to focus on the process. Most
support people help take care of children
while mothers are pumping or stimulating
process. A similar study in Britain, Sherriff
et al (2009) interviewed eight husbands and
found that they believed breastfeeding to
be the best way to feed their babies. They
supported breastfeeding in a variety of
ways, including taking care of household
tasks, offering emotional support and
advice, and supporting breastfeeding in
public.
Many support persons in this study were
involved in learning and sharing knowledge
about induced lactation process. Some of
them learned about breastfeeding from
only their partners, but others learned by
attending breastfeeding classes, searching
the Internet, and reading books and
magazines. The efforts and commitment
of all respondents in gathering information
designate that the importance of knowledge
for induced lactation to succeed (Rahim et
al, 2017). According to Heany and Israel
(2008), help in the form of advice, classes,
and information on breastfeeding is known
as informational support. Support persons
often noted how difficult and challenging
breastfeeding is for the mother, especially
in the early weeks of adoption. Working
together to overcome initial breastfeeding
problems was significant for many couples.
Support person described their involvement
in breastfeeding via supporting mothers’
needs, providing encouragement, being
equipped with breastfeeding knowledge,
providing emotional support through
valuing their partners’ efforts, and providing
instrumental support (Rempel et al, 2017).
Support from a spouse or family
member through active participation in
breastfeeding decisions, together with
positive attitudes and knowledge about the
benefits of breastfeeding, has been shown
to have a strong influence on the onset and
duration of breastfeeding in observational
studies (Arora et al, 2000; and Bar-Yam and
Vol 52 (Supplement 1) 2021

Darby, 1997). This finding approved that
every decision regarding breastfeeding
and induced lactation will be discussed
together because it is challenging to deal
with it alone. The support person agrees
to assist the mother in deciding whether
to continue the process or to stop it.
Producing breastmilk not in the short term
to succeed, but it will take a long time and
determinant practice. Discussions and
decisions need to make. Abbas-Dick et al
(2015) observed similar improvements in
their studies, which included responsive
parenting behaviors, defined as jointly
determined goals, parental support, parental
involvement, and effective communication,
problem-solving, and conflict resolution.
To our knowledge, this was the first
study to examine the influence of this
variable; hence, it is difficult to make a
direct comparison. However, one possible
explanation could be that with fathers’
experiences of supporting their partners
in adoptive breastfeeding and exposure
to induce lactation related information
from a variety of sources in the early
adoption period could have led to improved
knowledge and attitudes. Although
breastfeeding may be found to be very
positive in term of nourishment, motherinfant relationship and benefit of mahram
being achieved through breastfeeding, some
people in the community consider adoptive
breastfeeding as awkward (Saari et al, 2017).
The support person helped the mother deny
all the negative and distorted opinions they
had received from the extended family
and community. This can be aggravated
if the husband does not provide support
to continue breastfeeding, as reported by
Hofnie (1996) attributed the inability of
mothers to breastfeed to the perception
and attitudes of their husbands, which
discourage breastfeeding.
Strength and limitation of the study
The strengths of this study are that it
provides an in-depth qualitative examination
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of support person’s experiences along with
induced lactation programs where there is
no similar research before, adding depth
to inconclusive expertise on the perception
towards induced lactation practice. To
our knowledge, no prior studies have
examined a comprehensive range of factors
that potentially influenced support person
involvement in mother induced lactation
practice. Exploring these significant factors
will better inform healthcare professionals to
target these factors to promote the support
person involved in induced lactation
practice. This study is the first step towards
a more profound understanding of induced
lactation practice from support person
viewpoints and perspectives that provide a
true picture of support person involvement
with the mother throughout the induced
lactation.
One unique aspect of this study was
that the mother identified her own support
person. The data provided by this study
thus represents the actual experience of
the support person. The support persons
were at ease because they shared the
bonds of adoptive breastfeeding and new
parenthood, and they were eager to reflect
on their experiences. Other studies note
the importance of support, and some
have gathered information from adults
accompanying mothers, but these studies,
unlike ours, preselected which individuals
would be interviewed (ie, only fathers or
grandmothers or family members) (Furman
et al, 2016; and Pilkauskas, 2014). This
study is also using primary data that should
consider as strength.
However, there can be recall bias among
the support persons since the information
was collected retrospectively, one to two
years after the induced lactation practice
completed. Self-report is subject to recall
bias, and some support person may have
forgotten their initial perceptions. Due to
that, we cannot rule out recall bias in the
responses given in the interviews.
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In conclusion, providing empathy,
love, trust and caring, confidence and
empowerment of the mother in maintaining
b r e a s t f e e d i n g , o ve r c o m i n g c o m m o n
difficulties including the negative attitudes of
others and active and informed involvement
in discussions with health professionals
is a positive experience expressed by a
support person during the process of
induced lactation in this study. This
experience has a significant impact on the
success of the mother in this process. These
findings are relevant for the many husbands
who desire involvement in the lives of
their breastfeeding for adopted children.
Healthcare providers should be encouraged
to acknowledge husbands/family members
as members of the breastfeeding team
and to engage them in learning about
breastfeeding and the many possible forms
of breastfeeding support.
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Supplementary 1
Semi-structured interview guideline
GENERAL GUIDE
Opening

Greet participant.
Explain the process of the face-to-face interview.
Explain the audio-recording.
The participant signed an informed consent.
Say ‘I am going to start recording now’ but reiterate that they can refuse or make
requests to stop the recording at any time.

Warming up

Before we go into the details, would you like to tell me about yourself?
Can you tell me a bit more about your job, the kind of work that you have to do and
also about your adopted child?

Semi-structured
questionnaire

1. Can you share with me what is your perception of induced lactation?
Probing: How easy/difficult it is, from your point of view?
2. How do you think the involvement of a supportive person in induced lactation
is essential?
Probing: How do you feel about adoptive breastfeeding? What has influenced
your decision?
3. Could you please tell me about your experience as a supportive person in the
induced lactation process?
Probing: What was the most memorable experience throughout the process?
4. How do you help your wife in adoptive breastfeeding?
Probing: Do you help your wife/mother in adoptive breastfeeding? What help is
provided?
5. Do you know of any methods for breastfeeding for adopted children? Where
did you get that source from?
Probing: You got information on breastfeeding methods from whom?
6. What preparations are made to adopt and breastfeeds this child?
Probing: Have you gone to breastfeeding class? Have you taken a family or parenting course? Have you taken any medications or supplements for this breastfeeding baby?
7. How is the acceptance of other family members about adoption and breastfeeding?
Do they accept or oppose?
Probing: What do other family members say when you and your wife/mother
decide to adopt and breastfeed?
8. How do you manage the finances of adoptive breastfeeding?
Probing: Do you make special expenses or budgets for adoption and for
breastfeeding?
9. How do you find induced lactation so far?
Probing: What difficulties or unpleasant aspects appeared during the process of
induced lactation?

Closing

Would you like to comment on the interview?
Is there anything else that you would like to tell me?
If you wish to have a copy of the interview transcript, I can send it to you.
Thanks, respondents.
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Abstract. Anemia in adolescent girls is still a problem and adherence to iron-folate intake
hinders the success of the Weekly Iron Folic Acid Supplementation (WIFAS) program.
This study aimed to analyze the differences in the levels of adherence to iron folic acid
supplementation among high-school girl in Depok City and their impact on hemoglobin
(Hb) levels. A quasi experimental design was delivered by providing capacity building
training, formation anti-anemia squad and technical assistance for WIFAS program
implementation. Eating pattern of food sources containing iron inhibitors and enhancer
measurement was carried out using the food frequency question method. Analysis of
the effectiveness of interventions on improving compliance and hemoglobin levels were
measured using the Difference in Difference Technique. Six sample schools and 5 control
schools were selected by the purposive sampling technique involving 416 high school
female students. After intervention, there was a significant difference in high school girl’s
adherence to consume WIFAS and hemoglobin level between subject school and control
school (mean ± standard deviation (SD) adherence score of subject school = 4.31±1.45;
mean ± SD adherence score of control school = 3.92± 1.51; p = 0.008 while mean ± SD Hb
level in subject school = 12.45 ± 1.72 g/dl, mean ± SD Hb level in control school =11.89
± 1.66 g/dl; p = 0.001). Moreover, there was an increase in high school female student’s
compliance with iron folate intake by 9.3% and improved their Hb levels by 5.97%
compared to control schools. Face to face school readiness training, the formation of
anti-anemic squad and technical assistance can improve high school girl’s compliance
and improve their hemoglobin levels. There is a need to maintain intervention efforts
periodically alongside monitoring and technical assistance from health workers.
Keywords: anemia, adherence, female adolescent, iron folic acid, school readiness
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INTRODUCTION
Iron deficiency anemia is one of the
world’s most common nutritional problems
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among female adolescents. According to
data from the World Health Organization
(WHO) in 2016, anemia prevalence is 29.4%
globally (WHO, 2016). Indonesian basic
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health research data reported an increasing
anemia prevalence among adolescent girls,
from 37.1% in 2013 to 48.9% in 2018 (MoH
RI, 2019).

girls often forgetting to drink the IFA tablets
and reportedly experiencing nausea after
consuming them (Dubik et al, 2019; Sudfeld
et al, 2020).

The Ministry of Health (MOH) of the
Republic of Indonesia (RI) started an ironfolic acid (IFA) supplementation program
for adolescent girls in 2016 (MoH RI, 2016),
adapting to WHO’s guideline known as
the school-based weekly iron-folic acid
supplementation (WIFAS) program (Roche
et al, 2018). The school-based WIFAS
program is aimed at decreasing anemia
prevalence among adolescent girls. This
program has been implemented in several
regions and countries, with different
results. Some countries have succeeded
in reducing the prevalence of anemia
after implementing the program, such
as Vietnam, the Philippines, Cambodia,
and Tanzania, while some have not. In
Tanzania, in only eight weeks of weekly
supplementation, anemia in adolescent girls
was reduced from 49% to 5% in one group
and from 54% to 23% in another (WHO
SEARO, 2011).

In Indonesia, where secondary school
enrollment is above 74%, school-based
interventions are an ideal approach for
reaching adolescent girls to create the
desired impact. In the proposed provinces,
school enrollment is about 70-80% (Nutrition
International, 2017). To improve female
students’ compliance with the intake of
IFA tablets, schools need to be involved.
According to the socioecological model,
efforts to involve the school community is
one form of multi-sector collaboration to
enhance the program’s success (Apriningsih
et al, 2019; Roche et al, 2018; Malhotra et al,
2015). In MOH RI’s guideline, it is stated
that schools need to be trained before
implementing the school-based WIFAS
program (MoH RI, 2016). Training for
teachers as a form of capacity-building to
support the program was also implemented
in Iran. However, the capacity-building
provided was not sufficient, as there has not
been an increase in teachers’ communication
and counseling skills (Kheirouri and
Alizadeh, 2014). In this study, the capacitybuilding provided includes increasing
knowledge, attitude, and communication
as well as counseling skills and also being
provided with assistance during program
implementation. This study analyzes the
impact of capacity-building and anti-anemia
squad training on improving female highschool students’ adherence to consuming
WIFAS as well as their hemoglobin (Hb)
levels.

However, several countries have failed
to reduce the prevalence of anemia despite
implementing the WIFAS program, such
as in Ghana. This failure is due to the low
adherence to WIFAS intake (Dubik et al,
2019).
In Indonesia, anemia prevention and
control programs conducted in several
regions have been successful, while some
have failed to reduce the prevalence of
anemia. In Bekasi City, Briawan et al (2013)
only reduced the prevalence of anemia
among high school students by 3.4%. This
was due to the low adherence to taking
supplements (Briawan et al, 2013). Previous
studies have shown that the adherence
level of adolescent girls to consuming
WIFAS is low, which reduces the program’s
effectiveness (Permatasari et al, 2018;
Soekarjo et al, 2004). Some problems related
to adherence included many adolescent
Vol 52 (Supplement 1) 2021

MATERIALS AND METHODS
Study design
This study was conducted in schools
with a quasi-experimental design (Fig 1).
Intervention schools were given the
capacity-building training and anti-anemia
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Fig 1 - Study flow chart
WIFAS: Weekly Iron Folic Acid Supplementation

squad formation to improve their readiness
level to establish a WIFAS program in
schools, while the control schools did not
receive such intervention. Moreover, the
intervention schools were given technical
assistance during the implementation of
the program. We measured the impact
of those interventions on the compliance
level of female high-school students with
the WIFAS intake and on their Hb level.
This study is also consistent with White
and Sabarwal (2014) who stated that a
quasi-experimental study distinguishes a
comparison group that is as comparable to
the treatment group as possible regarding
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pattern (pre-intervention) characteristics.
The comparison group represents what
would have happened if the program/
policy had not been implemented (i.e.
the counterfactual). Consequently, any
difference in results between the treatment
and comparison groups can be attributed to
the program or approach.
Respondents and settings
This study was located in Depok City,
West Java province. In April 2018, the
Depok City Health and Education Offices
issued instructions to schools to organize
Vol 52 (Supplement 1) 2021
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a WIFAS program and monitor students’
compliance with the WIFAS intake. This
instruction must be supported by the
schools’ readiness, and interventions need
to be given to make the program a success.
A total of 18 high schools were eligible for
the pilot study. The selection of these 18
schools was based on the high-risk rate of
anemia among female adolescents in those
schools from health district screening data
in 2017 (Health District of Depok City,
2017). However, seven schools refused to
participate in the study due to an inability
to attend training events and objected to
being involved in the task of coordinating
the program. The remaining 11 schools
were divided into two groups: six schools
as intervention schools and five schools
as control schools. The number of school
units exceeded the minimum sample from
the sample calculation using the inferential
study formula, with the assumed error rate
(α) = 5% (Z = 1.96), power of the test (ß) =
90% (Zß = 1.28), a standard deviation of 0.19,
and the minimum number of subjects for
each treatment as four, so that the overall
treatment subject size was eight schools.
To anticipate the subjects who would fail,
the number of subjects was added by 30%,
making the number of subjects 11 schools.
The total number of respondents in this
study was 416 female high school students,
with 208 of them from six intervention
schools and the other 208 from five control
schools in the Indonesian city of Depok, West
Java. Three types of schools are involved
in this study: the public, vocational, and
religious high schools. Respondents were
students who received iron folate tablets
taken from two randomly selected classes
in each school. The number of students
from the two classes in each school ranges
from 30-40 students. One school from the
control schools had as many as 75 students
because it was a nursing vocational school,
and the number of students in one class was
above 40. To address any potential bias in
the school selections, schools with similar
Vol 52 (Supplement 1) 2021

characteristics at the education level were
selected.
Intervention
Intervention schools received an
intervention packaged consisting of faceto-face capacity building training called
school readiness training for the teachers
during two consecutive days, formation of
a peer group called an anti-anemia squad,
technical assistance, and educational media
as well as monitoring and evaluation before
and during implementing the school-based
iron folate supplementation program.
While control schools did not receive any
intervention.
Assessment of adherence, food pattern,
and anemia
We used a structured questionnaire
to explore female high school students’
adherence to the school-based WIFAS
program. Female high school students’
adherence to taking iron folate tablets for
school students was measured by seven
questions: 1) habits when receiving WIFAS
at school, 2) time of taking iron folate, 3)
forgetting to drink it or not, 4) if forgetten,
stated time to drink it, 5) the reason for
not drinking all the iron folate given, 6)
the difference between the amount of iron
folate received and the amount actually
taken, and 7) reasons for not accepting iron
folate. The adherence score was calculated
by calculating the answers with a value that
described WIFAS intake compliance.
A structured questionnaire was used
to measure knowledge and attitude scores
regarding anemia, the benefits of IFA
supplements, and the school-based WIFAS
program. We analyzed the consumption
of iron enhancer and inhibitor among
adolescent girl who received IFAS using
the FFQ semi quantitative. The Hb level
was measured using easy-touch Hemocue
GCHB (Bioptic Technology, Tangerang,
Indonesia). Anemia was defined as a Hb
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level less than 12 g/dl. The questionnaire
used to measure adherence was validated,
and reliability was tested using Statistical
Package for the Social Sciences (SPSS) for
Windows, Version 26.0 (IBM, Armonk, NY)
(r>0.118, Cronbach alpha = 0.65).
To address any potential bias in the data
collection process, four research assistants
were trained in research ethics and protocol
as well as quality data collection at the
Faculty of Health Science, Universitas
Pembangunan Nasional Veteran Jakarta.
Data management and statistical analysis
Variables of age, body mass index (BMI),
knowledge score, attitudes, self-efficacy
toward anemia and WIFA, and compliance
were treated as numerical variables and
ratio scales, while family characteristics
were treated as ordinal scales. All data were
entered into a computer after cleaning the
data. The normality of the data distribution
was determined using a histogram, kurtosis,
and skewness. We contrasted respondents’
characteristics between intervention and
control schools using students’ T-tests
and Pearson’s chi-square test. We used
parametric statistics for normal distribution
data and non-parametric statistics for
abnormal distribution data in the data
analysis.
To explore the effect of the intervention
on female high school students’ adherence
to consuming WIFAS and on their Hb
levels or we call total effect (TE), we used
the difference-in-difference technique via
STATA version 16.1 (StataCorp LLC, College
Station, TX) and the following formula, as
used by Mahfuz et al (2016).
TE: [(B − A) − (D − C)],
where A = baseline adjusted mean
value for intervention schools; B = end
line adjusted mean value for intervention
schools; C = baseline adjusted mean value
for control schools; and D = end line adjusted
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mean value for control schools. We used the
difference-in-difference technique to assess
the effect of the intervention provided in
this study, which is as follows:
Yit = β0 + β1 Time + β2 Group + δ
(Time × Group) + β3 X + ε
where: Yit = outcome variable of interest
for individual i at time t; Time = (1) if
end line and (0) if baseline; Group = (1)
intervention schools and (0) control schools;
δ = The effect of the intervention; X = other
covariates and ε = error term.
Ethical considerations
All respondents received explanations
about the research, and a guarantee
of confidentiality was given. Prior to
conducting interviews, we obtained
written informed consent. The study
received ethical approval from the Health
Research Ethics Committee, Universitas
Pembangunan Nasional Veteran Jakarta,
protocol number: B/1607/IX/2018/KEPK.
The consent to become a respondent was
obtained from the approval of the students
and school teachers who represented the
students’ parents. In some schools, consent
was also given by parents who were also
given socialization.
RESULTS
Characteristics of female high-school
students in subject and control schools
This study’s analyses showed the mean
age of female high school students as 16 years.
There was no significant difference in the
female high school students’ characteristics
between intervention and control schools
except for BMI-Z score, fathers’ educational
backgrounds, and family income (Table 1).
However, all subjects were in the normal
nutrition status group based on BMI-Z
score. The proportion of fathers with
tertiary education (diploma/university) in
Vol 52 (Supplement 1) 2021
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0.04 ± 1.12
38.50 ±19.2
68.47 ± 6.35
75.77 ± 12.17
12.13 ± 1.22

BMI Z-score, mean ± SD

Knowledge of anemia and WIFAS, mean ± SD

Attitude toward anemia and WIFAS, mean ± SD

Self-efficacy toward anemia and WIFAS, mean ± SD

Hb level before intervention (g/dl), mean ± SD

32 (15.4)
27 (13.0)
93 (44.7)
51 (24.6)

Primary school

Secondary school

High school

Diploma/Academy

1 (0.5)
32 (15.4)
27 (13.0)
93 (44.7)
51 (24.6)

No schooling

Primary school

Secondary school

High school

Diploma/Academy

Father’s education, n (%)

5 (2.4)

No schooling

Mother’s education, n (%)

16.20 ± 0.801

Intervention school

Age in years, mean ± SD

Characteristics

27 (13.0)

105 (50.5)

39 (18.8)

37 (17.8)

0 (0.0)

27 (13.0)

105 (50.5)

39 (18.8)

37 (17.8)

0 (0.0)

12.36 ± 1.33

74.49 ± 11.76

68.75 ± 6.72

36.38 ± 17.95

−0.24 ± 1.15

16.24 ± 0.855

Control school

-0.433 to 0.019

-0.433 to 0.019

-0.915 to -0.187

-0.179 to 0.051

-0.979 to1.540

-0.688 to 0.174

-0.504 to -0.604

-0.121 to 0.198

95% CI

Baseline characteristics of female high school students between intervention and control schools

Table 1

0.073

0.073

0.065

0.275

0.662

0.244

0.011

0.636

p-value
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BMI: body mass index; g/dl: gram per deciliter; Hb: Hemoglobin; IDR: Indonesian Rupiah; SD: standard deviation; WIFAS: weekly iron folic acid
supplementation

22 (10.6)
47 (22.6)
>IDR5,000,0000

53 (25.5)
49 (23.6)
IDR2,500,001-5,000,000

52 (25.0)
39 (18.8)
IDR1,500,001-2,500,000

36 (17.3)
42 (20.2)
IDR1,000,000-1,500,000

45 (21.6)
31 (14.9)
<IDR1,000,000

Control school
Monthly family income, n (%)

Table 1 (cont)

Characteristics

Intervention school

95% CI

-0.586 to -0.068

p-value
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the intervention schools was greater than in
the control group. The proportion of families
with an income of more than IDR 5,000,000 in
the intervention schools was greater than in
the control schools.
The comparability between the intervention
and control groups can be seen from the
characteristics of the respondents, where there
are not many significant differences aside from
the fathers’ education and incomes.
Fig 2 shows that at the start of the
intervention, the adherence score among
intervention schools was already slightly
higher. This is because, at the beginning of the
activity, the school received brief socialization
from the researcher as part of the introduction
of the program. The total compliance value
of all compliance measurement variables was
7. Any score above 4 indicates that the school
has a fairly good level of compliance. The
figure further shows a decreasing trend line
of female high school students’ adherence
both in intervention and control schools in
the second month. However, there was a
significant increasing trend line in the third
month in intervention schools but a nonsignificant one in control schools (p<0.001 and
p = 0.462, respectively). After the intervention,
the female high school students’ adherence
scores were significantly different between the
intervention and control schools.
Table 2 shows a significant difference
in the eating frequency of meat, liver, fish,
vegetables, and fruits among female students
in intervention and control schools (p<0.05).
The frequency of eating iron-enhancer foods
among schoolgirls in the intervention schools
was more frequent than that of control school
students. There was a significant difference in
the consumption frequency of tea, coffee, and
milk among female students in the intervention
and control schools (p<0.05) (Table 3).
Providing intervention to intervention
schools can increase high school female
students’ compliance with IFA intake and
impact their iron nutrition status. This can
be seen from the increase in female Hb levels
Vol 52 (Supplement 1) 2021
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Fig 2 - High school FEMALE Student’s adherence to consume Weekly Iron Folic Acid Supplementation
(WIFS)

(all subjects are female). The differencein-difference analysis technique was used
to compare the effectiveness of iron folate
supplementation programs in intervention
and control schools (Table 4).
Table 4 shows that there were increasing
Hb levels in intervention schools from 10.95
to 11.27 g/dl, while there is a decreasing
Hb level in control groups. The Hb level
means in Table 4 are adjusted means that
are influenced by other variables (school
readiness and adherence scores and meat,
fish, egg, green, and other vegetables, fruit,
tea, coffee, and milk eating frequencies).
The difference-in-difference analysis is a
multivariate technique used to describe
the impact of specific intervention by
comparing changes in outcomes over time
between a population enrolled in a program
(the intervention schools) and a population
that is not (control schools).
DISCUSSION
In this study, we found that providing
interventions to schools, such as capacityVol 52 (Supplement 1) 2021

building training, peer group (anti-anemia
squads) formation, technical assistance,
education media, and monitoring and
evaluation interventions, could maintain
female students’ adherence to consuming
WIFAS and improve their Hb levels
compared to the control schools. Studies
have shown that the low level of compliance
can cause the ineffectiveness of the iron
folate supplementation program in reducing
the prevalence of iron anemia in adolescent
girls (Bhatt et al, 2013; Briawan et al, 2011;
Rahmawati, 2011).
T h e a d h e r e n c e t o W I FA S i n t h e
intervention schools was managed through
organized and supervised activities to
ensure female students took the iron tablets.
After the capacity building and anti-anemia
squads training were held, the intervention
schools organized a WIFAS drinking day
in school. The teacher coordinating the
program, assisted by the anti-anemia
squad, distributed an IFA supplement
to the female students. In addition, they
monitored the female students’ compliance
with the WIFAS intake by recording it on the
67
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monitoring sheets. If some students were
absent or unwilling to consume WIFAS, they
would be followed up with health education
and counseling by the coordinating teacher
and anti-anemia squad. All these activities
could maintain the adherence level of
female students to consuming WIFAS.
Leeman et al (2015) found evidence that
capacity-building training affects delivery
system adoption and the implementation of
the evidence-based intervention (Leeman

et al, 2015). However, low compliance
could be due to the exhaustion of IFA
supplement tablets at schools and affected
by absenteeism on the female students.
Furthermore, it could also be due to
teachers not issuing the IFA supplement
tablets to their students (Dubik et al,
2019). Several studies suggested that
efforts to prevent anemia and advice from
the teachers were the motivating factors
for school children to consume the IFA

Table 2
The difference in the eating frequency of iron-enhancer foods between female students in intervention
and control schools after intervention
Variable

Mean rank

Meat

p-value
0.031

Intervention schools

221.11

Control schools

195.89
0.000

Fish
Intervention schools

232.88

Control schools

189.78

Egg

0.574
Intervention schools

212.82

Control schools

204.18

Liver

0.017
Intervention schools

222.10

Control schools

19.10

Green vegetables

0.022

Intervention schools

221.91

Control schools

195.09

Others vegetables

0.213

Intervention schools

201.22

Control schools

215.78

Fruits

0.000

Intervention schools

231.87

Control schools

185.13

Note: There were 208 students from intervention schools and 208 students from control
schools.
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123 (59.1)
61 (29.3)

Seldom

Often

105 (61.8)
10 (4.8)

Seldom

Often

106 (50.9)
69 (33.2)

Seldom

Often
154 (74.0)
54 (25.9)

Never

Ever

Stomach medication, n (%)

33 (15.9)

Never

Milk, n (%)

93 (44.7)

Never

Coffee, n (%)

24 (11.5)

Of 208 students from
intervention school

54 (25.9)

154 (74.0)

64 (30.8)

90 (43.3)

54 (25.9)

28 (13.5)

65 (31.2)

115 (55.3)

65 (31.2)

84 (40.4)

59 (28.4)

Of 208 students from
control school

Female students by school group

Never

Tea, n (%)

Inhibitor food sourcing

108

308

133

196

87

38

170

208

126

207

83

Of the grand total of 416 female students

-0.1760 to 0.185

-0.204 to -0.036

-0.126 to 0.376

-0.255 to -0.090

95% Confidence
Interval

Eating pattern of inhibitor-food sourcing between intervention and control schools after intervention

Table 3

1.000

0.038

p<0.001

p<0.001

p-value
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69

0.29
0.795

R : The magnitude of the effect of the intervention on Hb levels is 0.29 or 29 percent
g/dl: gram per deciliter; Hb: Hemoglobin

11.91
Control school

2

11.44

0.343
11.27
0.002
10.95

p-value
Adjusted Hb level
mean (g/dl)
p-value
Adjusted Hb level
mean (g/dl)

Intervention school

2

R
Difference in
difference
After intervention
Before intervention
School group

Intervention effects on Hemoglobin (Hb) level improvement using difference-in-difference

Table 4
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supplement tablets (Dwiriani et al, 2011; Kheirouri
and Alizadeh, 2014; Dhikale et al, 2015; Dubik et
al, 2019). Therefore, educating female students
and teachers on the school-based WIFAS program
will help facilitate regular consumption and
the compliance of female students with the IFA
supplement intake.

0.000

p-value
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Iron deficiency anemia is caused by a long-term
negative imbalance between a person’s dietary iron
intake and their body’s physiological demand
(Abbaspour et al, 2014). We found a significant
difference in the iron-enhancer eating patterns
between female students in intervention and
control schools. Female students from intervention
schools eat more meat, fish, eggs, liver, green
vegetables, and fruit than female students from
control schools. A diet that contains several iron
absorption enhancers accompanied by compliance
with drinking IFA tablets can affect Hb levels in the
blood. Conversely, a diet containing iron inhibitors
can reduce Hb levels (Putri et al, 2017; Alzaheb and
Al-Amer, 2017).
We found a significant difference between
the Hb levels of female high school students in
intervention and control schools. The differencein-difference technique analysis result showed the
significant impacts of the intervention, namely,
capacity building and anti-anemia training,
monitoring, education, and motivation counseling
- that could enhance female high school students’
adherence to consuming WIFAS and improve their
Hb levels. Hb levels are influenced by compliance
with iron intake, consumption of foods that boost
iron absorption (such as meat, fish, vegetables,
and fruits), foods that inhibit iron absorption
(such as tea, coffee, milk), and ulcer medication.
In addition, adherence to consuming WIFAS is
influenced by school readiness in organizing
drinking IFA supplements together once a week.
Several studies have also shown a correlation
between compliance with WIFAS intake and iron
nutrition status of adolescent girls, including
(Kusfriyadi et al, 2012; Risonar et al, 2008; Vir et
al, 2008; Bharti et al, 2015).
Compliance with WIFAS intake can improve
students’ Hb levels. The compliance of students
with drinking WIFAS can be improved by
Vol 52 (Supplement 1) 2021
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providing training and technical assistance
to school teachers in educating, motivating,
monitoring, and documenting students’
compliance. During a pandemic, this
intervention can be modified online.
Strengths and limitations
This study adds to the literature on
the assessment of the impact of capacitybuilding and anti-anemia training on female
high-school students’ compliance with
WIFAS intake, especially in developing
countries. This study also provides the
impact of those interventions on their
Hb levels. However, our study also
has several limitations. Even though
the schools involved in this study are
heterogenic, such as private schools from
various socioeconomic backgrounds and
religion-based schools, to gain broader
p e r s p e c t i ve s , i t i s b e tt e r t o i n v o l ve
religion-based boarding schools in future
studies. A quasi-experimental design
was chosen because this study tests the
causal consequences of intervention
outside the laboratory. However,
unlike “true” experimental designs
where treatment tasks are arbitrary,
assignments in quasi-experiments are
based on the researcher’s judgment.
All experiments try to distinguish whether
the treatment had an effect on a specific result
instead of clarifying why the distinction
happened (Cook et al, 2014).
This study did not measure hematocrit
(Ht), red blood cell volume (MCV), and
serum transferrin receptor (STfR), which are
all indicators of iron availability in the body
besides the Hb levels in the blood.
Capacity-building and anti-anemia
squad training were effective interventions
to improve female high school students’
compliance with IFA intake and Hb levels.
There is also a need to maintain intervention
efforts periodically alongside monitoring
and technical assistance from health
workers.
Vol 52 (Supplement 1) 2021
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ROLE OF CIVIL SOCIETY ORGANIZATIONS IN REDUCING
STUNTING IN EAST NUSA TENGGARA, INDONESIA
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Abstract. The purpose of this study is to review the role of Civil Society Organization
(CSO) in reducing stunting in East Nusa Tenggara (ENT). We searched the internet
using Google and the provincial government’s international collaboration document
to identify CSOs working in ENT between 2007 and 2020 on stunting programs. We
selected CSOs that implemented programs for at least one year and focused on mother
and child. We analyzed 21 CSOs and categorized their 38 programs into nutrition-specific
or sensitive intervention. Six United Nations agencies, 14 international Non-Government
Organization (NGOs), and one donor agency implemented or currently implementing
mother and child programs. Seven CSOs implemented both nutrition-specific and
sensitive interventions. The top category related to nutrition-specific interventions
was disease prevention, while the top three activities related to nutrition-sensitive
interventions were training on agriculture, food and health topics, water and sanitation,
and agriculture and food security. CSO programs reached-out to 63% of all pregnant
and lactating women, 68% of all farmers, and 28% of children 6 to 59 months. Eighteen
districts (from 22) experienced a reduction in the prevalence of stunting, with the average
of 9% between 2007 and 2018. We conclude that the potential role of CSO in supporting
stunting reduction program is massive. They have a unique role of creating demand and
building consciousness towards the importance of nutrition at all levels and among all
key stakeholders. This opportunity should be managed well by the local government.
Keywords: civil society organization, CSO, Indonesia, non-government organization, NGO,
nutrition, stunting
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INTRODUCTION
The term civil society organizations
(CSOs) have become important in social
sciences. A CSO is a non-state, not-for-profit,
voluntary organization formed by people
in their social sphere (Greer et al, 2017).
CSO or non-governmental organization
(NGO) is any non-profit voluntary citizens’
group organized on a local, national, or
international level (UN, n.d.). According
74

to the Indonesian law, a CSO is defined as
an organization established and constructed
voluntarily by communities based on
similarities in aspiration, motivation,
needs, interests, activities, and objectives
participating in development to achieve its
goals (ICS, 2017). In this study, CSO refers
to a non-state and non-private organization,
which includes a development partner or
UN agency, donor agency, and international
as well as national NGOs.
Vol 52 (Supplement 1) 2021
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CSOs’ roles are important in
strengthening the health system. They
can pressure a government to prioritize the
needs of the community (Cazarez-Grageda,
2018), assist in advocacy and fundraising
(Storeng and de Bengy Puyvallée, 2018)
or bridge the gaps in a government
program by increasing public awareness,
funding public health, participating in the
government system, demanding quality
health care, as well as improving health
service for marginalized populations
(Shanklin and Tan, 2016). CSOs have
linked their work to the 2030 Agenda
and ensure their participation in building
capacities for sustainable development
goals (SDGs) (Cazarez-Grageda, 2018).
They have engaged in multiple ways and
can substantially amplify the effect of
investments on public health (Shanklin and
Tan, 2016).

stunting prevalence of all provinces from
2007 through 2018; its rate was 47% in
2007, 58% in 2010, 52% in 2013, and 43% in
2018 (MoH, 2008; MoH, 2010; MoH, 2013;
MoH, 2019b). Within an eight-year period
(2010-2018), we observed a 15% reduction
in stunting prevalence (1.9 percentage
points per year). The decrease in stunting
prevalence prompted the authors to map
out the CSO contribution for stunting
reduction program in ENT and identify
future strategies.
MATERIALS AND METHODS

The number of CSOs operating in
Indonesia is in line with the country’s high
stunting - a low height for age caused by a
long term insufficient nutrient intake and/or
frequent infection - rate. The first national
basic health survey in 2007 observed a
stunting prevalence of 37% (MoH, 2010).
The trend has decreased slightly over the
last 11 years, going from 36% in 2010 to
37% in 2013 and 31% in 2018 (MoH, 2010;
MoH, 2013; MoH, 2019b). In 2017, there
were 344,039 CSOs in Indonesia working
in various sectors, predominantly the
environment, women’s rights, education,
democratic governance, agriculture,
and health (The World Bank, 2019).
One-hundred and five CSOs were involved
in health (World Bank, 2019).

We used several sources to identify
CSOs working in ENT between 2007 and
2020. First, we searched the internet using
Google on the following broad terms:
“stunting program in ENT by CSO”,
“international institutions in ENT”, and
“national institutions in ENT”. Secondly,
we reviewed the provincial government’s
international collaboration document,
locally called SPADU-KLI/Sekretariat
Terpadu Kerjasama Lembaga Internasional
(SPADU KLI, 2013a; SPADU KLI 2013b).
We searched the CSO’s website to find
publicly accessible documents related
to the programs, such as annual reports,
activity reports, brochures, leaflets, and
press releases. Keywords such as food,
nutrition, health, “Water, Sanitation, and
Hygiene” (WASH), ENT, stunting, and
stunting program were used for further
searches. The provincial document had
data through 2013. Online media search
was made when no information was found
on the CSO website. The flow of data
collection is depicted in Fig 1.

There are two national movements
dedicated to reducing stunting in Indonesia:
The Scaling Up Nutrition (SUN) movement
in 2011 and the national task force on
stunting eradication formed in 2017.
East Nusa Tenggara (ENT), one of the 34
provinces of Indonesia, had the highest

We selected CSO programs that ran
for at least one year and focused on
improving nutrition of children under
the age of five years, pregnant women,
and lactating women. Incidental or shortterm programs were excluded. One CSO
might have more than one program.
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Fig 1 - Flow of data collection
CSO: Civil Society Organization; ENT: East Nusa Tenggara

Of 35 CSOs and 59 programs resulting from
our web search and document review, 14
CSOs and 21 programs were excluded for
the following reasons: (1) the beneficiaries
were school students, (2) the beneficiaries
were the elderly, (3) there was no further
information on the activities besides the
program name, (4) the duration was <1
year, or (5) the activity was not related to
agriculture, food, nutrition, or sanitation.
We analyzed the remaining 21 CSOs and 38
programs further.
Based on the programs’ objectives,
goals, or other available information, we
listed activities that were undertaken
76

by the CSOs: eg training, capacitybuilding, dialogue, or home gardening.
We then categorized the activities into
nutrition-specific or nutrition-sensitive
interventions based on the framework for
actions to achieve optimal fetal and child
nutrition and development as published
by Black et al, 2013. Nutrition-specific
intervention targets the immediate causes of
undernutrition, such as inadequate dietary
intake and ill-health. Nutrition-sensitive
interventions are those that do not have
nutrition objective but have the potential
to enhance the scale and effectiveness
of nutrition-specific interventions.
Vol 52 (Supplement 1) 2021
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The 10 nutrition-specific intervention
categories are: (1) adolescent health and
preconception nutrition, (2) maternal
dietary supplementation, (3) micronutrient
supplementation or fortification, (4)
breastfeeding and complementary feeding,
(5) dietary supplementation for children,
(6) dietary diversification, (7) feeding
behavior and stimulation, (8) treatment
of severe acute malnutrition, (9) disease
prevention and management, and (10)
nutrition interventions in emergencies.
The nine nutrition-sensitive intervention
categories are: (1) agriculture and food
security, (2) social safety nets, (3) early
child development, (4) maternal mental
health, (5) women’s empowerment, (6)
child protection, (7) classroom education,
(8) water and sanitation, and (9) health and
family planning services.

2020 to 2024. Any given CSO might have up
to five programs. Aid through Australia’s
Department of Foreign Affairs and Trade
(DFAT) engaged in activities that covered
the most (18) districts, followed by Wahana
Visi Indonesia (WVI) with 15 districts.
Both CSOs had five different programs.
Table 1 lists the CSOs, number of programs
implemented, and the number of working
areas. In implementing the activities, all
CSOs partnered with local CSOs. However,
we were able to identify 43 implementing
partners from 12 CSOs only. Any given CSO
might have up to 18 partners.
CSO contribution to nutrition-specific and
nutrition-sensitive interventions

Overview of the CSOs

Seven CSOs implemented both
nutrition-specific and nutrition-sensitive
interventions. No CSO implemented
nutrition-specific interventions only. On
the other hand, 13 CSOs implemented
nutrition-sensitive interventions only. All 10
categories of nutrition-specific intervention
were implemented in ENT. The top category
related to nutrition-specific intervention
was disease prevention and management,
which was implemented by 4 CSOs. Of
the nine categories of nutrition-sensitive
intervention, eight were present in ENT.
The top three activities related to nutritionsensitive intervention were training
(categorized as “classroom education”)
by 14 CSOs, water and sanitation by 11
CSOs, and agriculture and food security
by 8 CSOs. Table 2 presents the CSOs’
names, program names, activities, and
categorization based on nutrition-specific
and-sensitive interventions, coverage, and
claimed outputs or outcomes.

Six United Nations (UN) agencies,
14 international NGOs, and one donor
agency implemented or are currently
implementing activities in ENT. Sixteen
programs were implemented between 2008
and 2012 and 22 programs from 2013 to
2018. Seven programs are ongoing until

The targets for the training varied from
farmers, women, health personnel, and to
government officials. The topics of the
training included home gardening, feeding
and caring for children, provision of better
health services, or capacity-building for
better management and implementation of

Ministry of Health national data on
stunting prevalence, that could be broken
down to the sub-national level, were
available for the years 2007, 2013, and 2018.
Trends were compared between districts
based on two timeframes: (1) 2007 and 2018
and (2) between 2013 and 2018. The two
timeframes were chosen because of district
expansion (from 16 to 22 districts) between
2007 and 2013. Additionally, it allowed the
analysis of data within five vs 11-year time
frames. The coverage of each program was
analyzed by comparing them with the total
population of the target group within the
province.
RESULTS
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Table 1
CSOs, number of programs, and working areas in East Nusa Tenggara
Number

Institution

Number of
programs

Number of
districts

Number of
subdistricts

1

IFAD (International Fund for Agricultural
Development)

1

2

No
information

2

ILO (International Labor Organization)

1

4

4

3

UNDP (United Nations Development Program)

3

5

45

4

UNICEF (United Nations Children’s Fund)

2

9

13

5

WFP (World Food Programme)

3

3

17

6

IOM (International Organization for Migration)

1

5

8

UN agencies

International NGOs
7

ACF (Action Contre la Faim)

2

2

10

8

Care International

3

2

7

9

Child Fund

1

11

No
information

10

HKI (Helen Keller International)

1

1

16

11

IMVF (Instituto Marques de Valle Flor Fundaçao)

1

1

2

12

Nutrition International (NI)

2

10

No
information

13

Plan Indonesia

1

5

23

14

Save the Children Indonesia, Nutrition
International (NI)

1

6

No
information

15

Simavi

1

3

No
information

16

SurfAid Indonesia

1

1

1

17

The Nature conservancy

1

10

No
information

18

Vredeseilande (VECO Indonesia)

1

7

No
information

19

Wetlands International

1

2

2

20

Wahana Visi Indonesia (WVI)

5

15

57

5

18

No
information

Donor agency
21
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AUSAID/DFAT (Department of Foreign Affairs
and Trade, Australian Government)

Vol 52 (Supplement 1) 2021

Period

Institution

Program name

Vol 52 (Supplement 1) 2021

AIPMNH (Australia •
Indonesia
Partnership for
•
Maternal and
Neonatal Health) •
(SPADU KLI,
•
2013b)

3 2009-2013 DFAT/
AUSAID

Community
engagement
Support health
system
Capacity building
Training

PRRO (Protracted • Mother-and-Child
Relief and Recovery Nutrition (MCN)
Operation) (SPADU services at health
KLI, 2013b)
posts
• Food For Assets (FFA)
• Food-insecure rural
areas
• Community
development
projects response to
emergencies.

• Develop sustainable
food chain
• Advocacy
• Consumer awareness
• Capacity building

Activities

2 2009 -2013 WFP (World
Food
Programme)

1 2008 -2013 Vredeseilanden SACD (Sustainable
(VECO
Agriculture Chain
Indonesia)
Development)
(SPADU KLI,
2013b)

No.

• Agriculture
and food
security
• Classroom
education

Sensitive
intervention

None

Classroom
education

Nutrition
• Agriculture
interventions
and food
in
security
emergencies • Social safety
nets

None

Specific
intervention

Activities related to nutrition
intervention

14

3

6

District

Population /
group

No information

No information

Claimed output/
outcome

No
No information • 50% drop in maternal
information
deaths in ENT in 2014
compared to 2009
• The proportion of
births in a facility
in the 14 supported
districts increased
steadily from 42% in
2009 to 73% in 2014

No
No information
information

No
No information
information

Subdistrict

Coverage (number of)

CSO names, activities related to nutrition-specific and sensitive intervention, coverage, and claimed output/outcome

Table 2
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80
Activities

6 2010-2015 Wetlands
Partner for
• Training
b
international resilience (SPADU • Capacity building
KLI, 2013b)
• Funding
• Offshore
rehabilitation
campaign

SCBFWM
(Strengthening
Community Based
Forest and
Watershed
Management
(SPADU KLI,
2013b)

• Training
• Provision of grant
• Coaching and
supervision
• Multi-stakeholder
coordination

Program name

5 2010 -2014 UNDP
(United
Nations for
Development
Program)

Institution

• Training
• Capacity building
• Ecotourism
• Nature
conservation-focus
on sustainable
fisheries, economy
empowerment,
Eco-tourism

Period

4 2010-2011 The Nature Nature
Conservancy Conservancya
(TNC)
Sawu Sea
Development
Project (SPADU
KLI, 2013b)

No.

Table 2 (cont)

None

None

None

Specific
intervention

District

Subdistrict

Population /
group

Coverage (number of)

Claimed output/
outcome

Classroom
education

• Agriculture
and food
security
• Water and
Sanitation

2

2

2

5

7 villages

No information

70 CBO (Com- • Development of
munity-Based
Integrated
Organization)
Watershed
Management Plan
• 72 CBOs
received small
grant for
rehabilitation of
degraded forest
and lands
• 2 NGOs
received grants to
conduct CBOs
(x)
empowerment

• Social safety 10
No
No information R e g u l a t i o n o f t h e
nets
information
Minister of Marine and
• Classroom
Fishery Number 6 (2014)
education
• Women
empowerment

Sensitive
intervention

Activities related to nutrition
intervention

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH
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Period

c

Institution

Vol 52 (Supplement 1) 2021
Specific
intervention

Sensitive
intervention

Activities related to nutrition
intervention

None

None

10 2011-2013 Care
Partner for
• Ecosystem
f
International resilience (SPADU
management and
KLI, 2013b)
restoration

Rehabilitation of
water pipe and
public facility

Water and
sanitation

• Agriculture
and food
security
• Classroom
education

• Water and
sanitation
• Health
and family
planning
service

• Capacity building Disease
• Health
• Training
prevention
and family
and
planning
management
services
• Early Child
Development
• Child
protection
• Classroom
education

Activities

None

Enhance the
Access to Basic
Social Services
(SPADU KLI,
2013b)

Integrated
Community
Management of
Childhood Illness
and Nutrition
(SPADU KLI,
2013b)

Program name

9 2011-2013 Care
SESAMA Project • Training
e
International (Sustainable
• Capacity building
Settlement with
Economic Security
of Uprooted People
& Their Host
Communities)
(SPADU KLI, 2013b)

8 2011-2013 IMVF
(Instituto
Marques De
Valle Flor
d
Fundacao)

7 2011-2012 Child fund

No.

Table 2 (cont)

Population /
group

6

2

No information

No information

No
No information
information

Subdistrict

ProNot
No information
vincial applicable
level

1

1

11

District

Coverage (number of)

No information

No information

Increased the
availability, access
to, and use of
drinking water

No information

Claimed output/
outcome
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13 2011-2015 HKI (Helen
Homestead
Keller
food program
g
International) – RANTAI
(Rapid Action
on Nutrition
and Agriculture
Initiative)
(SPADU KLI,
2013a; Mondelez
International
Foundation, 2020)

Adolescent
education and
development
(SPADU KLI,
2013a)

Program name

12 2011-2015 UNICEF
(United
Nations
Children’s
and
Emergency
Fund)

Institution

Child
development and
survival (SPADU
KLI, 2013a)

Period

11 2011-2015 UNICEF
(United
Nations
Children’s
Fund)

No.

Table 2 (cont)

• Education to
communities
• Planting crops and
raise poultry

• Access to basic
education
• Response to
emergency from
education

• Nutrition
• Mother and child
health
• Immunization
• Access to drinking
water
• Environmental
health

Activities

None

Nutrition
interventions
in emergencies

• Treatment of
severe acute
malnutrition
• Disease
prevention
and
management

Specific
intervention

• Agriculture
and food
security
• Women
empowerment

Classroom
education

Water and
sanitation

Sensitive
intervention

Activities related to nutrition
intervention

1

5

4

District

17

13

No information

Subdistrict

• 4,001
vulnerable
households
• 74 villages

No information

No information

Population /
group

Coverage (number of)

• Crop
diversification
• More varieties of
micronutrient-rich
vegetables planted
• Better nutrition for
the families
• Additional income
by selling surplus
crops

No information

No information

Claimed output/
outcome

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH
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Maternal and Child
Nutrition (MCN)
Program (SPADU
KLI, 2013b); WFP
Indonesia, 2016)

Program name

15 2012-2015 WFP (World
Food
Program)

Institution

AIPD (Australia
Indonesia
Partnership on
Decentralization)
(SPADU KLI,
2013b)

Period

14 2011-2015 DFAT/
AUSAID

No.

Table 2 (cont)

Vol 52 (Supplement 1) 2021
None

Specific
intervention
• Classroom
education
• Health
and family
planning
services

Sensitive
intervention

Activities related to nutrition
intervention

• Provision of fortified • Maternal
Classroom
food through
dietary
education
village health post
(fortified)
(Posyandu-Pos
supplePelayanan Terpadu)
mentation
• Nutrition education • Dietary
through village
(fortified)
health post
supplementation
for children

• Capacity building
• Strengthen public
services

Activities

1

4

District

Population /
group

17

• Micronutrient
fortified biscuits
distributed
to 6000 (99%
target) pregnant
and lactating
women
• Fortified
complementary
food for
children
6-23 months
distributed to
11,500 (93%
target) children
• 112 village
health posts
were trained
related to health
and nutrition

No
No information
information

Subdistrict

Coverage (number of)

• Seven percentage point
difference in stunting
prevalence among
beneficiary children
aged 18 – 35 months
compared to those not
in the program (68%
vs. 75%).
• Better sources of
drinking water
• Food and nutrition
outcomes were
overall better among
beneficiaries of the
MCN program
• MCN program was
well accepted by
both the beneficiary
and stakeholder
communities

No information

Claimed output/
outcome
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84

Child wellness
(SPADU KLI,
2013b)

WASH (SPADU
KLI, 2013a; 2013b)

18 2013-2014 ACF (Action
la Contre
j
Faim)

Program name

17 2013-2014 World Vision
International
h
(WVI)

Institution

MAMPU
(Gender Equality
and Women's
Empowerment)
(DFAT, 2020)

Period

16 2012-2020 DFAT/
AUSAID

No.

Table 2 (cont)

• Information
dissemination
• Create access to
water
• Capacity building
of health staff

No information

• Social protection
programs
• Reducing violence
against women

Activities

• Women
empowerment
• Social safety
nets

Sensitive
intervention

Disease
• Water and
prevention
sanitation
and
• Classroom
management
education

No
Early Child
information Development

None

Specific
intervention

Activities related to nutrition
intervention

2

15

6

District

Population /
group

Claimed output/
outcome

12

58

No information

36 sub-villages • Community-based
12 schools
sanitation in 8 villages
3 Health
(36 sub-villages)
Centers
• Sanitation promotion
in 12 schools
• Improvement of
sanitation facilities in
3 Health Centers
• Increased capacity
of health staff and
volunteer
• Strengthened
institution related
to sanitation (Badan
Pengelola Sarana
Penyediaan Air Minum
dan Sanitasi) in 13
villages
• Improvement of 34
water facilities

No information

No
No information • Creation of policy
information
regulation
• Improved access to
government social
protection programs
• Reduced violence
against women

Subdistrict

Coverage (number of)

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH
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Period

Institution

19 2013-2014 ACF (Action
la Contre
Faim)

No.

Table 2 (cont)

FUNT (Fighting
Under Nutrition
Together) (SPADU
KLI, 2013a)

Program name
Specific
intervention

Sensitive
intervention

Activities related to nutrition
intervention

• Capacity building • Treatment • Health
• Training
of severe
and family
acute
planning
malnutrition services
• Disease
• Women
prevention
empowerment
and
management

Activities

1

District
2

Subdistrict
8 villages
36 village
health posts

Population /
group

Coverage (number of)

• Establishment of
nutrition surveillance
system in 36
village health posts
in 8 villages
• Early detection of
growth faltering
and referral of
undernourished
children
• Availability of
facility to treat
undernourished
children
• Availability of
trained health staff to
treat undernourished
children
• Establishment of
women support
group in 34 village
health centers
• Establishment of
34 gardening plots
in 34 village health
centers

Claimed output/
outcome
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85

86

SPARC (Strategic
• Training/
Planning and
dissemination of
Action to
information
Strengthen Climate • Multisector
Resilience of Rural
dialogue
Communities)
• Grant channeling
(SPADU KLI, 2013a;
to the village
2013b)

23 2013-2016 Care
ADVANCE
• Training
International PROJECT (Adding • Capacity
Value on Community building on farm
Economy Activity)
management
(SPADU KLI, 2013a)

• Technical assistance
• Training
• Capacity building
• Operational
research

22 2013-2016 UNDP
(United
Nations for
Development
Program)

Activities

AIPHSS (Australia
Indonesia
Partnership on
Health System
Strengthening)
(SPADU KLI, 2013a)

Program name

21 2013-2016 DFAT/
AUSAID

Institution

AIP-PRISMA
• Capacity building
(Promoting Rural
• Training
Income through
Support for Markets
in Agriculture)
(SPADU KLI, 2013a)

Period

20 2013-2015 DFAT/
AUSAID

No.

Table 2 (cont)

None

None

None

None

Specific
intervention

• Agriculture
and food
security
• Classroom
education

Classroom
education for
adaptation to
climate

Health and
family planning
services
Classroom
education

Classroom
education

Sensitive
intervention

Activities related to nutrition
intervention

2

3

5

10

District

Population /
group
Increased income of
300,000 farmers

Claimed output/
outcome

3

21

No information

1,000
households

No information

• Improved
institutional
capacity
• Income
diversification

No
No information • Improved policy
information
implementation
capacity of District
Health Officer and
Provincial Health
Officer staff
• Improved service
capacity of Health
Center staff

No
300,000 small
information scale farmers

Subdistrict

Coverage (number of)
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Period

24 2013-2018

No.

Table 2 (cont)

PLAN
Indonesia

Institution

WASH (SPADU
KLI, 2013b)

Program name

BCC (Behavior
Change
Communication) on
Community-based
Total Sanitation
(STBM)

Activities

None

Specific
intervention
Water and
sanitation
in the
community
and school

Sensitive
intervention

Activities related to nutrition
intervention

5

District
23 (150
villages)

Subdistrict
363,000
people,
including
10,000 school
children

Population /
group

Coverage (number of)

• 5,400 households,
approximately
27,000 people in
30 communities,
re-verified as
maintaining
Community Based
Total Sanitation
(STBM/Sanitasi Total
Berbasis Masyarakat)
certified status
• 4,000 students from
75 schools participated
in school hygiene
behavior change
promotion programs,
had access to
handwashing
facilities with soap
and reported on
the importance of
practicing hand
washing with soap
at critical times

Claimed output/
outcome
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88

Period

Institution

25 2013-2018 IOM
(International
Organization
of Migration)

No.

Table 2 (cont)

Welfare
assistance and
support to local
government
(SPADU KLI,
2013b)

Program name

• Provided medical
support, logistical
support, psychosocial
support
• Provided awareness in
the form of outreach to
the public and security
officials
• Public campaign
• Education
• Stop human trafficking

Activities

None

Specific
intervention
• Health
and family
planning
services
• Social safety
nets
• Classroom
education

Sensitive
intervention

Activities related to nutrition
intervention

5

District
8

Subdistrict

No information

Population /
group

Coverage (number of)

• Reduced human
trafficking

Claimed output/
outcome
SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 52 (Supplement 1) 2021

Period

Institution

Program name

26 2013-now World
Nutrition, WASH,
Vision
Health (WVI,
International 2018)
)j
(WVI

No.

Table 2 (cont)

• Gardening

Activities
Sensitive
intervention

• Breastfeeding Water and
and
sanitation
complementary
feeding
• Dietary
diversification
• Feeding
behaviors
and
stimulation

Specific
intervention

Activities related to nutrition
intervention

No
information

District
36*

Subdistrict

Claimed output/
outcome

20,866
• 835 pregnant women
children (218
received counseling
villages, 36
• 666 families had
sub-districts,
nutrition garden
8 province) in • 269 cadre and
2018*
125 health officer
attended infant and
child feeding training
• Knowledge of 770
parents and caregiver
related to baby
and child feeding
increased
• 5,218 children’s
growth and
development were
monitored in village
health posts
• 955 household
were registered in
community-based
water services
• 948 people had
accessed to safe
drinking water
• 104 cadres trained
on community
based integrated
management of
disease in children

Population /
group

Coverage (number of)
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Period

Institution

Program name

Activities

Hawuna (Unity)
(SurfAid, 2020)

29 2015-2018 SurfAid
Indonesia

• Training
• Nutrition garden
• Cooking classes

Food security and
Training on business
sustainable rural
development
development
(SPADU KLI, 2013a;
MoVDT, 2015)

28 2015-2018 ILO
(International
Labor
Organization)

27 2014-2018 World
• Suara dan Aksi • Dialogue between
Vision
Warga Negara
stakeholders
International (Citizen voice • Improve public
k
(WVI)
and action)
services
• Global
• Community
Partnership
empowerment to
for Social
improve Mother
Accountability
and Child Health
(WVI, 2018)
(MCH) activities
using village fund

No.

Table 2 (cont)

Classroom
education

Women
empowerment

Sensitive
intervention

• Feeding
• Agriculture
behaviors
and food
and
security
stimulation • Water and
• Breastfeeding sanitation
and
complementary
feeding

None

None

Specific
intervention

Activities related to nutrition
intervention

1

4

3

District

Social and health
accountability

No information Update on value chain
analysis

60 villages

Population /
group

Claimed output/
outcome

No
16 communities • Access to clean water
information
increased from 1230
to 3168 households
• End Open Defecation
increased from <10%
to 63%
• Diarrhea rates
reduced from 43%
to 5%
• 111 nutrition gardens
before the planting
season; 55 gardens
were producing
crops at the peak of
the planting season

4

11

Subdistrict

Coverage (number of)

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 52 (Supplement 1) 2021

Indonesia
country
program (WFP,
n.d.)

Program name

31 2016-2020 WFP

Institution

MITRA
(Micronutrient
Supplementation
for Reducing
Mortality and
Morbidity)
(Nutrition
International,
2019; WHO,
2018)

Period

30 2015-2018 NI (Nutrition
International)

No.

Table 2 (cont)

Vol 52 (Supplement 1) 2021
• Improve food security
early warning and
monitoring systems
• Promotes balanced
diets
• Communication/
behavior change
campaign
• Assist the government
in supply chain
• Disaster response assist with the design
and location of the
hubs and provide
advice

• Provision of
micronutrient
supplementation
(vitamin A, zinc,
iron, folic acid)
• Technical
assistance
• Multisectoral
coordination
• Training on
various topics

Activities
Sensitive
intervention

None

• Agriculture
and food
security
• Classroom
education
• Water and
sanitation
• Social
safety net

Micronutrient Agriculture
supplementation and food
or fortification security
(streamlining
supply
chain)

Specific
intervention

Activities related to nutrition
intervention
Population /
group

No
• 180,000
Improved capacity
information pregnant women* of more than 350
• 160,000
health workers*
children under
the age of five
years who
suffered from
diarrhea*
• 700 frontline
health workers*
• 140 health
centers received
guidebooks*

Subdistrict

Claimed output/
outcome

No No field
No field
• Updated food
field
impleimplementation
security atlas*
imple- mentation
• Strengthened
mendisaster response
tation
capacity*
• Publication of
minimum cost of
a nutrition diet
study*
• Strengthened
networking*

10

District

Coverage (number of)
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Period

l

Institution

32 2016-2020 Simavi

No.

Table 2 (cont)

SEHATI
(Sustainable
Sanitation
and Hygiene
in Eastern
Indonesia)
(Simavi, 2019)

Program name

• Capacity building
• Training
• Networking
with the local
government

Activities

None

Specific
intervention
• Water and
sanitation
• Classroom
education

Sensitive
intervention

Activities related to nutrition
intervention

3

District

Population /
group

Claimed output/
outcome

No
Baseline*
Results 2016 – 2019
Information • 228,681 people Outcome:
using improved • 388,908 people using
sanitation
improved sanitation services
services
• 531,809 people using
• 473,121 people
safe water
using safe water • 331,879 people using
• 92.061 people
improved sanitation
using improved services including a hand
sanitation
washing facility with soap
services
& water
including a
• 98 villages declared open
hand washing
defecation free
facility with
• 210,223 people living
soap & water
in open defecation free
• 18 villages
communities
declared open • 117,121 pupils with
defecation free
improved sanitary facilities
• 69,041 people
in schools
living in open • 844 health centers with
defecation free improved drinking water
communities
and sanitary facilities
• 94,833 pupils • 183 sanitation
with improved entrepreneurs trained
sanitary facilities Output:
in schools
• 404 villages implement
• 584 health
5 pillars of STBM
centers with
• 3,928 people trained in 5
improved
pillars of STBM at all levels
drinking water • 2,351 of women
and sanitary
working for 5 pillars of
facilities
STBM at all levels

Subdistrict

Coverage (number of)
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Period

Institution

Program name

Networking between
government,
industry and farmers

Activities

34 2017-2019 World
• Rural Integrated • Training
Vision
Sector
• Capacity building
International Empowerment • Coaching
o
(WVI)
(RISE) (WVI,
2017)
• Citizen voice
and action for
maternal child
activity (WVI,
2018)

33 2017- 2018 World
Market working
Vision
for the poor
International (M4P) (WVI,
n
(WVI)
2018)

No.

Table 2 (cont)

Sensitive
intervention

Social safety
nets
Agriculture
and food
security
Women
empowerment

Social safety
nets – enhance
farmers’ access
to market link
and private
sectors to
farmers

Dietary
•
supplementation
for children •
through
village health
post and
•
nutrition
post (pos gizi)

None

Specific
intervention

Activities related to nutrition
intervention

1

1

District

Population /
group

1

• 24 farmers’
groups with
592 farmers
• 16 village
health post

No
• 51 farmers’
information groups
• weaving in
23 villages*

Subdistrict

Coverage (number of)

Increased corn
price

235 farmers
joined association
of horticulture
farmers*

Claimed output/
outcome
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94

Period

Institution

Program name

Activities
Specific
intervention

Sensitive
intervention

Activities related to nutrition
intervention

35 2017-2020 Nutrition
MITRA Youth
• Supply chain
• Micronutrient • Classroom
International (Micronutrient
forecasting IFA
supplemeneducation
Supplementation
supplement
tation or
• Health
for Reducing
• Procurement of
fortification
services
Mortality and
supplements and
• Adolescent
Morbidity for
distribution
health and
Youth) (Nutrition
• Coordination with
preconception
International, 2019)
the local government nutrition
• Promote
supplementation
through schools
• Supervision for
tablet administration
through schools
• Develop monitoring
tools
• Capacity building
Training

No.

Table 2 (cont)

10

District

Population /
group

No
Noted as
information expected
coverage - The
total reach of
the program is
estimated to be
around 289,000
adolescent girls

Subdistrict

Coverage (number of)

Noted as expected
outcomes.
• Increased
commitment and
financial allocation
by the government
• 15% reduction in
anemia levels from
baseline levels
among school-going
adolescent girls
• 80% of school-going
adolescent girls
received weekly IFA
tablets and at least
60% consume the
recommended dose
• 80% of adolescent
girls have improved
knowledge and
awareness on anemia
• 80% of adolescent
girls have knowledge
on dietary
diversification to
improve iron intake

Claimed output/
outcome
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• Development of
eco-friendly small-scale/
village/community
enterprises/community
management
post-harvest products
• Assist in production
and marketing of
farming products
• Develop and market
ecotourism

Activities

Rural
• Development of
Empowerment and village agriculture and
Agriculture
livelihoods
Development
• Community
Scaling-up
mobilization
Initiative (READ • Savings, loan, and
SI) (IFAD, 2020)
financial literacy
• Services, inputs, and
market linkages
• Agriculture extension;
improve public-private
extension services
• Financial services
• Assistance in agriculture
supply, production, and
support
• Homestead gardening
• Develop market system
• Policy support
• Social marketing for
behavioral changes

Program name

37 2017-2023 IFAD (The
International
Fund for
Agricultural
Development)

Institution

GEF (Global
Environment
Facility) small
grant program
(GEF, 2020)

Period

36 2017-2021 UNDP
(United
Nations for
Development
Program)

No.

Table 2 (cont)

Vol 52 (Supplement 1) 2021
None

None

Specific
intervention

• Agriculture
and food
security
• Women’s
empowerment

• Agriculture
and food
security
• Women’s
empowerment

Sensitive
intervention

Activities related to nutrition
intervention

2

3

District

Population /
group

Claimed output/
outcome

No
• 342,000 small • Integrated
information farmers (50%
homestead
women)*
gardening
• 342 women’s
promotion
groups, total • Improved variety
8,550 women* and quality of diet
• 30% of the
(vegetables, fish,
trainees were
eggs)
women*
• Women’s group
mobilized to
strengthen
implementation
of integrated
gardening

No
240 households • Ability to manage land
information
and natural resources
for ecotourism
• Environment-friendly
agricultural production
• Use of natural dye for
traditional weaving
• Processing of
agriculture product
into a more economic
and valuable products

Subdistrict

Coverage (number of)
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96

Period

Institution

Program name

Activities

None

Specific
intervention

b

• Women’s
empowerment
• Classroom
education
• Water and
sanitation
• Health
and family
planning
services

Sensitive
intervention

Activities related to nutrition
intervention

6

District

Population /
group

No
No information
information

Subdistrict

Coverage (number of)

No report yet

Claimed output/
outcome

DHO: District Health Office; PHO: Provincial Health Office
No Information: Information on the subject matter was not found during the search

FAO Regional Fisheries Livelihood Program Indonesia and other local partners; Care Indonesia. Karitas, Bina Swadaya, OISCA, Community group at
c
d
villages; LPMM Kupang, LPPA Belu, KLP AM Flores, SID Sumba, Sanggar Suara Perempuan Soe; IPAD (Instituto Portugues de apolo ao Desenvolvimento),
e
f
g
h,
Yayasan Dian Desa, WVI; Yayasan Alfa Omega, CIS Timor; PIKUL; Mondelez International; Wahana Visi Indonesia is a special partner of World Vision
i
j
k
l
International ; Yayasan Ndua Ate; World Vision international, World Bank; FAO; CD Bethesda Yakkum, Yayasan Dian Desa, Yayasan Rumsram, Bethesda
m
YAKKUM and Yayasan Masyarakat Peduli NTB; World Vision International, William and Lily Foundation

a

*Coverage include outside ENT province

• Training
38 2019-2024 Save the
BISA (Better
• Campaign
Children
Investment
• Capacity building
Indonesiap for Stunting
Alleviation)
(Nutrition
International, n.d.)

No.

Table 2 (cont)

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 52 (Supplement 1) 2021

CIVIL SOCIETY ORGANIZATIONS IN STUNTING REDUCTION

programs. Activities by all CSOs reached
out to about 63% of all pregnant and
lactating women, 68% of all farmers, and
27% of children age 6 to 59 months. The total
number of pregnant and lactating women
in ENT was 296,087 (MoH, 2019a), 942,455
farmers (Statistics Bureau of ENT, 2019),
and 651,419 children aged 6 to 59 months
(Statistics Bureau of ENT, 2020). CSO
activities also target farmers’ group and
health centers, but the claimed coverage is
less than 1%. The coverage of other targets
such as community groups, women’s
groups, or village health volunteers could
not be calculated due to missing data of the
total population. In the case that specific
coverage for ENT is not available, we used
the available coverage stated in the CSO
reports – which may cover other provinces
and overestimate the actual coverage in
ENT.
CSO contribution to the reduction of
stunting
All 22 districts of the province received
some intervention. The number of CSOs in
one district ranged from one to 12, while
the number of programs ranged from one to
18. The number of programs implemented
was largely equal across districts (Fig
2). Eighteen districts (82%) experienced
a reduction in the prevalence of stunting
throughout the period of 2013-2018. The
average reduction for the province was 9
percentage points within the period 20072018 and 4 percentage points within the
period 2013-2018. The highest reduction
was 28 percentage points, and the lowest
was 3 percentage points among districts
that had a reduction in stunting between
2013 and 2018. Three districts had an
increased prevalence of stunting between
2007 and 2018. Furthermore, two districts
had an increased prevalence during the
periods of interest. The reduction in
stunting did not seem to be linked with the
number of CSOs present nor the number of
programs or activities.
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An analysis based on districts that
experienced a reduction in stunting showed
that the trend of reduction within the
period 2013 to 2018 was steeper compared
to the overall trend between 2007 to 2018
(Fig 3).
DISCUSSION
East Nusa Tenggara is one of the poorest
provinces in Indonesia and has been the
target of many development partners
due to its chronic poverty, infertile land,
difficult terrain, lack of transportation,
and inadequate infrastructure facilities.
Because nutrition-sensitive interventions
are responsible for about 70% of stunting
reduction (Bhutta et al, 2013), many CSOs
focus on these interventions. As part of
the Scaling Up Nutrition (SUN) movement,
Indonesia has allocated USD2.80 per capita
for nutrition-sensitive interventions, in
which the general sectors contributing the
most are social protection, agriculture,
and health (Greener et al, 2016). Almost
all CSOs’ activities included training or
capacity-building, mostly for women. On
average, women in ENT have 7.7 years
of schooling (Statistics Bureau of ENT,
n.d), thus, training or capacity-building
to increase awareness, improve behavior,
and empower women are important and a
common goal among CSOs. The need for
continuous capacity-building by local CSOs
has been recognized as well (Gayatri, 2015).
Another common activity implemented
by 11 CSOs in ENT is water, sanitation, and
hygiene (WASH), especially with respect to
improving access to water, handwashing,
and latrine use. A national survey noted
that correct handwashing practices have
been implemented by 50% of the Indonesian
population (MoH, 2010). A stuntingreduction program in rural Ethiopia also
targeted the improvement of access to water
and handwashing behavior, especially for
women, as women are the primary handlers
of children, so they would likely pass on
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Fig 2 - Number of Civil Society Organizations (CSOs), programs, and percentage reduction of stunting
prevalence during the periods 2007-2018 or 2013-2018
ENT: East Nusa Tenggara

Fig 3 - Trends in reduction of stunting within the periods 2007-2018 and 2013-2018
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any contamination to their children (Kwami
et al, 2019). The improvement of latrines
reduces the prevalence of open defecation.
In ENT, open defecation is still practiced by
14% of the population (MoH, 2010).
In areas where stunting prevalence
remains high, factors involving culture,
knowledge, and the economy may hinder
its improvement. Long-term continuous
counseling is needed along with improving
infrastructure, facilities, and quality of
health personnel. Another reason could
be children’s recurrent infections, such as
malaria (Wurisastuti and Suryaningtyas,
2016) which causes loss of appetite and
reduced caloric intake, thus leading
t o u ndern utrition . Un dern ou ris h e d
children, in turn, are more prone to
infection. The findings of the MAMPU
study showed improvement in the facilities
and health conditions of mothers and
children, although this improvement did
not reduce stunting (Widyaningsih et al,
2019). Measurements of effectiveness
such as stunting reduction takes longer
than measurements of output, such as
quantity of crops produced or increase in
knowledge. Preventing stunting in young
children, however, is critical to survival so
that they grow into healthy, well-educated,
and productive adults. Every dollar
invested in nutrition will generate as much
as USD160 for Indonesia (Lomborg, 2014).
The estimated cost for improving nutrition
is USD 100 per child for two years (Bhutta
et al, 2013). This approach can cancel out
the cost of undernutrition, which can be
as high as 11% of Gross Domestic Product
(GDP) (IFPRI, 2016).
The government of Indonesia has
demonstrated strong political leadership
and commitment to nutrition, most
recently through the 2017 launch of the
National Stunting Reduction Movement
that promotes a multi-sectoral approach
(Satriawan, 2018). The movement committed
Vol 52 (Supplement 1) 2021

22 ministries and allocated an estimated
USD3.9 billion annually to targeting
mothers and children across the following
areas: health, water, and sanitation; early
childhood education; social protection;
and food security (World Bank, 2019). The
ENT provincial government pledged its
commitment to nutrition in 2009, focusing
on the reduction of maternal and child
mortality (SPADU KLI, 2013c). In 2016, the
government expanded this commitment to
include food and nutrition.
The engagement of CSOs as partners in
the fight against undernutrition is equally as
important as that of government (Chilufya
et al, 2014). CSOs can help provide sciencebased evidence, thus improving decisionmaking and governance (Greer et al, 2017).
A study in Manggarai district, ENT,
recognized the role of CSOs in empowering
the community in the socio-economic sector
and capacity-building. The group-based
and bottom-up approaches used by CSOs
should complement the government’s topdown approach, and the two parties should
synergize their efforts (Ngalu et al, 2019).
Eleven development partners, 34 CSOs, and
15 professional and media organizations
are part of the Indonesian Scaling Up
Nutrition network (National Planning and
Development Bureau of Indonesia, 2013).
Their activities’ cumulative outcome or
effect are not easily accessible, however.
Reports may be available at the provincial
level, but not accessible by the public.
Coordination and collaboration among
CSOs can be strengthened, not only at
the central but also at the provincial and
district levels. UNICEF Indonesia also
reiterated the need for alignment (UNICEF,
2015).
Global experience shows the need
for a holistic approach that addresses
multiple drivers of stunting and creates
synergies among programs both within
and outside the health sector (Kwakwa,
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2016). In Peru, one key success factor
in a stunting-reduction program was its
multi-sectoral collaboration (Huicho et
al, 2017). In Tanzania, concerted NGOs
have spoken with a unified voice for
nutrition advocacy at the national,
subnational, and grassroots levels (WHO,
2013).
In 2015, the provincial and district
d e ve l o p m e n t o f f i c e s e s t a b l i s h e d a n
Integrated Secretariat for International
Development Cooperation that
coordinates the activities of all CSOs in
ENT. Regular coordination organized
by the secretariat at the provincial and
district levels is considered a strong
factor in accelerating stunting reduction
programs. The secretariat, however, did
recognize challenges such as insufficient
integration of the various CSO and district
programs. Other challenges include
budget, health personnel, and quality
health facilities. Funding as a challenge in
ENT was noted in a study of Boli et al (2018).
Improving this integration, for example
through integrated funding at the
village level and the integration of CSO
programs with the government’s yearly
working plan, has been on the agenda of the
provincial government. During our review
of the provincial documents, we noticed
that some of the actual coverage and
output of the CSO programs were missing.
CSOs should follow the best practice
of reporting back to the government,
complemented by clear documentation on
their websites. This would help the public
better understand their contribution to
the reduction of stunting.
We conclude that CSOs have massive
potential to support stunting-reduction
programs. They play the unique role of
creating demand and building awareness
of the importance of nutrition at all levels
and among all key stakeholders. The
local government should manage this
opportunity well.
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PRESCHOOL TEACHERS ARE EXCELLENT CHANGE
AGENTS FOR BALANCED NUTRITION MESSAGES TO
STUDENTS AND PARENTS
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Abstract. The purpose of this study is to explore preschool teachers as change agents
and the continued delivery of balanced nutrition messages to preschoolers under the
‘free-willing’ condition to teach. An assessment of knowledge and teaching activities was
implemented through an online messaging service in April 2020 to 74 teachers in Subang
District, West Java Province, 6 to 27 months post-training. The knowledge questionnaire
consisted of 10 questions with total score of 100, which was the same questionnaire
distributed pre-and-post-training in 2018 and 2019. Results from focus group discussion
(FGD) and in-depth interview with teachers and FGD with the mothers were used to
enrich the findings. Thirty teachers (41%) responded to the assessment. All schools
continuously disseminated balanced nutrition messages, scheduled the students to bring
complete meals according to the My Plate recommendations, and practiced handwashing.
The teachers have implemented all the criteria for being a change agent. They had close
relationships with both the students and the parents, and they were able to diagnose food
challenges faced by the preschoolers and obstacles faced by the parents in supplying food
according to the My Plate recommendations. After repeatedly relaying the messages, the
teachers were able to convince both the students and the parents to change. Thus, they
made the change happen and were able to maintain it. Preschool teachers were excellent
change agents for balanced nutrition messages. This effort to change the behaviors of
preschool children could contribute to the reduction of stunting through consumption
of a healthier diet and good sanitation.
Keywords: balanced nutrition, my plate, early childhood education, preschool, stunting
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INTRODUCTION
Early childhood is a critical time for
the development of food preferences and
eating patterns. Existing literatures provide
evidence that an eating behavior developed
during early childhood will be sustained
until adolescence and adulthood (Ward et
al, 2016) thus public health efforts have been
directed toward nutrition intervention in this
critical period. Although the home is still the
primary inﬂuence (Birch and Doub, 2014),
Vol 52 (Supplement 1) 2021

center-based childcare has an important
role in shaping children’s dietary habits by
providing an enabling environment in which
they develop these behaviors. Societal changes
due to mothers’ workforce participation have
increased the relevance of the childcare
setting as a basis for intervention. The study
of twelve systematic reviews concluded
that evidence was more convincing if
center-based interventions were
multi-component, ie addressed physical
activity and diet, targeted individual-level
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and environmental-level determinants, and
engaged parents (Matwiejczyk et al, 2018).
Early Childhood Education Development
(ECED) centers’ role is becoming increasingly
important, even in developing countries
such as Indonesia. About 32% of 19 million
preschool-age children are attending ECED
centers nationwide (MoEC, 2020). The
concept of non-formal preschool, locally
called Pendidikan Anak Usia Dini (PAUD),
was set up by the Ministry of Education and
Culture in 2003 in response to the need for
a more accessible community/village-based
education for children aged two to six years
and to complement the already established
formal kindergarten (MoEC, 2014). The total
number of ECED teachers is about 500,000,
or about one teacher per 14 students. Most
(64%) of the 309,000 non-formal preschool
teachers are senior high school graduates or
lower (MoEC, 2020).
Te a c h e r s a s c h a n g e a g e n t s p l a y
an important role in the school setting
(Kaufman-Shriqui et al, 2016). A change agent
is someone who has the skill and power to
stimulate, facilitate, and coordinate a change
effort (Lunenberg, 2010). The typical role of
a change agent engaged in an educational
process is, among others, a conveyor of
ideas and information, a consultant for the
parents of the students, a trainer in specific
skills, a leader of a group of change agents,
an innovator of creating ideas and practices,
and a practitioner in adopting new skills and
practices (Badley, 1986). Teachers as agents
of change for nutrition and health practices
were identified and in an eating behavior and
nutritional status study in Korea (Kim et al,
2019). To our knowledge, publications about
teachers as change agents in the Indonesian
preschool setting are limited. Recognizing
the need for teacher capacity building, we
explore the teacher’s role as change agents,
particularly in relaying balanced nutrition
messages. The findings from this study
will provide evidence for policy options to
strengthen the ECED system.
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MATERIALS AND METHODS
We conducted a cross sectional study in
April 2020 to assess the role of teachers as
change agents in 40 pre-schools in Subang
District, West Java Province. We used results
from several assessments gathered using
mix-method approach (ie questionnaires,
focus group discussion (FGD) and in-depth
interview (IDI)). We distributed questionnaire
via WhatsApp (WA) online messenger
service (whatsapp.com) to 84 teachers who
had participated in a 2.5 day-balanced
nutrition training either in February 2018
or November 2019 or six to 27 months
post-training. The WhatsApp method
was selected in response to the COVID-19
pandemic, due to which home education
started in mid-March 2020.
The balanced nutrition message, which
was released by the Ministry of Health in
2014 (MoH, 2014), consisted of the following
four main messages: (1) consume a variety
of foods, (2) practice clean and healthy living
and consume safe foods, (3) be physically
active, and (4) maintain a normal body
weight. The message included recommended
food components and portion sizes for a
one-plate serving, called My Plate (locally
called Isi Piringku), which is 1/3 staple food,
1/3 vegetables, 1/6 fruit, and 1/6 animal and
plant protein. The recommended daily water
consumption for preschoolers published by
the Ministry of Health in 2019 is 1.2 to 1.5
liters (MoH, 2019).
After the training, the teachers were
asked to perform the following tasks: (1)
disseminate the messages to the students, (2)
disseminate the messages through parenting
sessions, (3) schedule the students to bring a
complete meal according to My Plate, and (4)
practice washing hands with soap with the
students. The dissemination was based on
‘free-willing’ or willingness to teach following
the teaching plan that they had prepared as
part of the training assignment. The teachers
were not obliged to integrate nutrition
topics into the curricula. No monitoring or
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evaluation was implemented after the training
in November 2019. The preschools commonly
run three to five days per week with two to
three hours of class daily.
The WA questionnaire consisted of two
parts, namely weekly teaching forms and
knowledge questions (Annex). The weekly
teaching form consisted of the following
items: (1) weekly teaching activities and their
frequency; (2) activity of students bringing
a complete meal and its frequency, and (3)
activity of parenting session, topic discussed,
and its frequency. The teachers were asked
to document all teaching activities related
to balanced nutrition and My Plate between
January to mid-March 2020 retrospectively,
before ‘learning from home’ started. The
knowledge questions consisted of 10 questions
with a total score of 100 and were the same
questions given during pre-and-post training
in 2018 and 2019. The questions covered the
following items: (1) eating problems found
among preschoolers, (2) main messages about
balanced nutrition, (3) food components
and portion sizes within My Plate, (4) the
amount of water that should be consumed
by preschoolers, (5) the purpose of drinking
an adequate amount of water, (6) sources
of carbohydrates, (7) nutrient content of
fruits, (8) examples of clean and healthy
practices, (9) the purpose of physical activity,
and (10) growth monitoring.
In addition to the questionnaire, one FGD
with six mothers of the preschool children,
two FGDs with teachers (one with 13 teachers
and another mini FGD with four teachers)
and one IDI with school headmaster/teacher
were conducted with the 2018 training-batch.
All qualitative assessments were held in
November 2019. An FGD is usually conducted
with 6 to 12 informants, while mini FGD with
4 to 6 informants.
We analyzed the role of teachers as
change agents using the following five criteria
published by the Center for Community
Health and Development at the University of
Kansas, USA: (1) Strong relationship with the
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students and parents, (2) Ability to diagnose
the issue or the problem, (3) Convince the
students and parents of the need to change,
(4) Make the change happen, and (5) Maintain
the change (Vilela et al, 1994).
Ethical consideration
This study was approved by the Ethics
Committee of Atma Jaya University, Jakarta,
Indonesia (approval number: 0029T/
III/LPPM-PM.10.05/09/2021). Informed
consent was obtained from the teachers and
mothers prior to inclusion in the study.
RESULTS
Thirty (30) teachers responded to the
weekly activity questionnaire. Most of the
teachers (29) who answered were female,
with an average age of 42 years (ranging
from 23 to 56 years). Most (23 or 73%) have a
bachelor’s degree and on average have taught
for 10 years (ranging from 1 to 24 years).
Seven of the teachers attended the training
in February 2018 and 23 attended the training
in November 2019. Seventy-three teachers
responded to the knowledge questionnaire,
19 of whom were from the 2018 batch and 54
were from the 2019 batch. About one-fourth
(27%) of the 30 teachers were also village
health volunteers.
Based on the four aspects recommended
for implementation after the training, all
30 schools continued implementing three
out of the four tasks after 6 to 27 months,
ie dissemination of balanced nutrition
messages, schedule the students to bring
a complete meal according to My Plate
recommendations, and practice washing
hands. The main nutrition messages
discussed by the teachers were fruits,
vegetables, sources of protein, and physical
activity. Bringing a complete meal according
t o M y Pl a t e r e c o m m e n d a t i o n s wa s
continuously implemented on a daily basis
by 11 schools, once to twice weekly by 16
schools, and monthly by three schools.
Washing hands with soap and rinsing them
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under running water was practiced before and
after studying, and before eating the packed
lunch. Clean water is available in 28 out of
30 schools and handwashing facilities are
available in 29 schools. The average teacher to
student ratio in the 30 schools was 1:8 (mean
7.9; range 2 to 9). Dissemination of nutrition
messages through a parenting session was
implemented once within the period January
to March 2020 by 70% of the schools. Some
have not conducted a parenting session due
to the COVID-19 outbreak. Further analysis
of the seven schools whose teachers were
part of the 2018 batch showed that all schools
continued disseminating the messages to
students and practiced handwashing with
soap 27 months post-training. The practice
of bringing a complete meal according to My
Plate recommendations was implemented by
five schools, while three schools continued
with parenting sessions.
The teachers have fulfilled all the criteria
to be change agents. They have close
relationships with both the students and the
parents. They were able to diagnose food
challenges faced by the preschoolers and
obstacles faced by the parents in supplying
food according to My Plate recommendations.
After repeatedly relaying the messages,
the teachers were able to convince both the
students and the parents to consume healthier
food and implement better hygiene practices.
Thus, they made the change happen and were
able to maintain the change (Table 1).
From the four main messages of balanced
nutrition, the topic ‘Consume a variety of
foods’ is commonly taught in the schools
(50%), followed by ‘Clean and healthy
lifestyle’ (37%), ‘Physical activity’ (12%),
and ‘Maintain ideal body weight’ (1%). The
suggestion to consume a variety of foods was
taught through different sub-topics, such
as my ‘my body needs energy’, sources of
carbohydrates, the profession of rice farming,
my earth (plants, vegetables, and fruits that
grow on earth). The children learned about
washing hands by singing and practice.
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In total, eight topic categories were
discussed during the parenting sessions.
They were: (1) Balanced nutrition, (2) Food
components that should be in My Plate or
the lunchbox and their nutritional content,
(3) Fruits and vegetables, (4) Breakfast,
(5) Snacking, (6) Washing hands, (7) Brushing
teeth, and (8) Nutrition for child’s growth.
The topic on brushing teeth was relayed by
watching a video. Two schools invited guest
lecturers for parenting sessions, namely
psychologist and personnel from the health
center to talk about healthy lifestyles. The
mothers revealed that they appreciated the
learning process and that the parenting
sessions had improved their understanding
of balanced nutrition and My Plate. They
reported that their children had changed their
food preferences, ie they were consuming
more vegetables and a greater variety of food.
According to the teachers, the parenting
sessions had improved the mothers’ knowledge
of the importance of fruits and vegetables for
their children and increased their awareness
of the importance of a healthy lunch. As the
result, the mothers now provide healthier
packed lunches for their children.
We compared the knowledge scores of
the teachers in April 2020 with those assessed
during pre- and-post-training in November
2019. We found that most teachers (81%)
received a perfect score in April 2020 (Fig 1).
The teachers gained more knowledge and
skills after disseminating the information to
students and parents.
DISCUSSION
The response rate by teachers to an online
questionnaire was 40%. The study found
that teachers continuously disseminated
and practiced balanced nutrition messages
even up to 27 months post-training. The best
practices included schedule the students to
bring a complete meal according to My Plate
recommendations and practiced washing
hands. We discovered that teachers have
fulfilled all the five criteria of change agent,
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Explore the problem when a child does not bring a lunchbox
†
or if there is a case of eating difficulty

The teachers noted that the students were not enthusiastic
to learn about balanced nutrition when it was delivered
through storytelling without any additional teaching aids
§
such as pictures (noted by 13 teachers)

The teachers were able to identify food challenges faced by
the students, such as not consuming vegetables and fruits,
†
purchase of non-nutritious snacks, snacking
Ability to diagnose the issue or
the problem

The teachers understood that among the challenges faced
by the mothers were a lack of time to prepare a complete
†
lunchbox for their children to bring to school

The teachers commonly live in the same village or in close
vicinity to the students, thus they know the neighborhood
quite well*
Strong relationship with students
and parents

Related to parents
Related to students
Criteria of change agent

We elaborated some factors
that supported the teachers in this
study to be excellent change agents.
They are, among others, teachers’
willingness to learn, their ability to
retain the knowledge gained, the
advantage of having a double role
as a health volunteer, enthusiasm
for disseminating the messages
further, low teacher to student
ratio for conducive learning, and
implementation of creative learning.
The teachers have high willingness
to learn. About one-fourth (27%)
of teachers who responded to
the questionnaire have attended
previous nutrition train ing .
Internet availability in the villages,
to some extent, provided flexibility
in attending online training using
smartphones. The knowledge
gained was retained long after

Criteria of change agent and teachers’ activities related to students and parents

Collaboration between the
health and education sectors is in line
with the government’s commitment
to integrate both sectors in reducing
undernutrition/stunting. Nutrition
and health are part of the teaching
activities in a holistic-integrative
preschool setting (Sagala et al,
2018). A study in Ankara, Turkey
underlines the importance of
teaching nutrition and health in
schools (Songür et al, 2017). The role
of schools as institutions of change
and teachers as change agents
can ensure good eating behaviors
among the current preschoolers,
so that they have optimal growth
and development and are protected
against developing diet-related
diseases in later life.

Table 1

namely have strong relationship
with both the students and parents,
the ability to diagnose a problem,
convince the need to change, make
the change happen, and maintain
the change.

The teachers can communicate directly before or after
school with the mothers or other household members.
The mothers commonly take the children to school and
pick them up after school*

PRE-SCHOOL TEACHERS - CHANGE AGENT NUTRITION MESSAGES

109

110
†

Continue bringing lunch box daily (11 schools), once to
§
twice weekly (16 schools), and monthly (3 schools)

‡

§

Continued parenting sessions during the home-schooling
§
period

Provision of complete food items/meal in the lunchbox
†‡
according to My Plate

Sources of information: *In-depth interview with school headmaster/teacher; Focus Group Discussion (FGD) with teachers; FGD with parents; Weekly
teaching form

Maintain the change

Consume a complete meal together at school (reported
§
by 20 teachers)

The students bring a complete meal according to My Plate
§
recommendation (mostly once a week, some twice a week)

†‡

Show examples of a balanced diet menu using real food
items (such as fruits and vegetables) that are cheap and
†§
readily available

Relay important messages, e.g. consume a variety of foods,
clean and healthy lifestyle, physical activity, consume
§
vegetables

Mothers put vegetables into their children’s lunchbox

Show video to underline the importance of consuming a
variety of foods, consumption of vegetables, and healthy
§
school meals

Use various methods of relaying information to the
students, e.g. storytelling, bringing actual food items,
singing, visiting a paddy field. Cooking together with the
§
students was reported by 13 teachers

Make the change happen

The mothers reminded their children to wash their hands
after playing outside and touching pets, such as cats and
‡
birds

Implement the practice together with the students.
Continue reminding the students to wash their hands
with soap before eating and after playing and implement
†
the practice at school

Real practice of My Plate is integrated in children’s
activities, such as bringing vegetables and observing the
making of fruit and vegetable juice, and outdoor activities
§
through observing a paddy field

Continue parenting sessions for more than 2 years (50%
§
or 3 out of 7 schools of 2018 batch)

Continue dissemination of the messages to the students
§
for more than 2 years)

Convince the students and parents
of the need to change

Related to parents

Related to students

Criteria of change agent

Table 1 (cont)

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

Vol 52 (Supplement 1) 2021

PRE-SCHOOL TEACHERS - CHANGE AGENT NUTRITION MESSAGES

Fig 1 - Knowledge scores of teachers in November 2019 and April 2020

the training. Based on our assessment, the
knowledge was retained 6 to 27 months
post-training. Increased knowledge of
teachers after participating in nutrition
training was also observed in other studies
(Mandiwana et al, 2015; Komala, 2017; Liu et
al, 2018). Assuming a double role as a health
volunteer is a benefit. They are more exposed
to health and nutrition messages, had more
practice in monitoring growth of children,
and had the ability to counsel mothers. They
are more knowledgeable and potentially
better at conveying messages to the students.
On the other hand, they will be able to share
other knowledge to the mothers who attend
the growth monitoring village health post.
A few teachers have been actively sharing
their nutrition knowledge to teachers in other
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preschools in the same village. This showed
enthusiasm for disseminating nutrition
messages. The participation of the 2018 batch
of teachers in facilitating 2019 batch training
increased their confidence to roll out nutrition
messages among their fellow teachers. The
low teacher to student ratio for conducive
learning, with an average teacher to student
ratio of 1:8, was considered good compared
to the maximum recommendation of the
Indonesian Ministry of education, which
is 1:15 (MoEC, 2020). This translates into
increased opportunities for individual
interactions between teachers and students.
The ratio is consistent with the result of a
systematic review of 29 papers, which was 8.65
with a range of 5 to 14.5 (Perlman et al, 2017).
Implementation of creative learning was
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observed. Insufficiency of clean water in
one school did not prevent the teachers
from providing handwashing facilities. The
teachers brought clean water from their
homes using buckets and used a scoop to pour
water into the students’ hands.
The concept of change agent has existed
for decades. The process of change itself
involves several stages, such as analysis,
implementation, and evaluation, and a change
agent requires skills, such as leadership,
facilitator, and communicator (Badley,
1986). In our case study, the teachers lead
and facilitate the change. They innovate on
creative ideas so that the teaching activities
are lively. They practice the new knowledge
themselves in order to share their experiences
with other people. They convey nutrition
messages to the students and parents and can
be consulted for questions. Thus, they act as
communicator.
Successful nutrition interventions in
preschoolers have to target specific behaviors,
align activities with the expected behaviors,
engage parents on a face-to-face basis, and
provide hands-on activities (Murimi et al,
2018). This has been practiced by the teachers
in our study area. Before the parenting
sessions started, most lunchboxes consisted of
only rice and fried noodles (both as sources of
carbohydrates). After the parenting sessions,
the mothers added vegetables, protein,
and fruit to the lunchboxes. Furthermore,
the mothers reported that they prioritize
serving their children breakfast. Similarly,
a study of 1,899 preschool children aged
4-6 years showed improved consumption
of nutrient-dense breakfasts after nutrition
education (Gao et al, 2016). Engagement
of parents in parenting sessions promoted
long-term gains in child outcomes (Robert
Wood Johnson Foundation, 2017).
National Basic Health Research 2018
reported that two-thirds (67%) of the
population aged three or more years consume
1-2 servings of vegetables and fruit per day in
a one-week period (MoH, 2018). This is
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much lower than the recommended two
portions of vegetables and three portions
of fruit per day (MoH, 2014). Furthermore,
11% of the population did not consume
vegetables and fruit during the whole week.
Therefore, nutrition education through
preschool teachers should be intensified
so that children form a habit of consuming
more vegetables and fruits. During the
preschool period, healthy dietary habits and
food preferences are learned and formed.
Nutrition intervention through schools has
proven effective in improving children’s
food consumption, such as increased food
variety and water consumption, decreased
sugary-drink consumption (Abdel Rahman
et al, 2018), and increased fruit and vegetable
consumption (De Bock et al, 2012; Lowe
et al, 2004; Horne et al, 2004). Training of
teachers, students, and mothers has proven
successful in increasing students’ knowledge
and improving their eating habits, as well
as improving the quality of packed lunches
provided by the mothers (Kaufman-Shriqui
et al, 2016).
One of the limitations of the study was
its small number of samples and findings
based on few qualitative assessments. The
point raised in this study should be able to
trigger more robust studies on the potential
role of teachers. We conclude that preschool
teachers are excellent change agents for
balanced nutrition messages to both students
and parents. In the long run, the effort
will contribute to the reduction of stunting
among children and will promote better
health later in life. A national movement to
scale up the number of preschool teachers
who receive nutrition training should be
boosted. Additional training is essential to
increase teachers’ knowledge, especially those
who are high school graduates. The role of
other stakeholders such as the university,
Non-Government Organization (NGO), or
Company Social Responsibility (CSR) of
private industries is greatly important in
accelerating the dissemination. The cascade
training method by district teachers to the
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sub-district and the village levels can be
another option. Trained teachers are expected
to relay information to their colleagues in the
same school or village.
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ANNEX
KNOWLEDGE QUESTIONNAIRE FOR TEACHERS
Respondents can give more than one answer; total score 100.
1. Food that is a source of carbohydrate: (1) cassava, (2) sweet potato, (3) milk,
(4) noodles, (5) maize. (15 points)
2. Fruits are sources of: (1) protein, (2) carbohydrate, (3) vitamin and mineral, (4) fat, (5)
liquid. (5 points)
3. Healthy and clean behavior include all of the following, except (1) wash hand with
soap, (2) brushing teeth after eating, (3) snacking outside home, (4) keep nail short
and clean, (5) no pile up garbage. (5 points)
4. Benefit of physical activity by children: (1) child not overweight, (2) stimulate motoric
nerve, (3) child will be tired, (4) keep the body fit (5) child will be over eating.
(15 points)
5. Monitoring child growth can be done through: (1) consume healthy food, (2) sufficient
sleep, (3) immunization, (4) measure body height and weight, (5) measure consumption
of carbonate beverage. (5 points)
6. Below are nutrition and eating behavior challenges among children 4-6 years, except:
(1) do not like to consume vegetables, (2) picky eater, (3) not eating breakfast, (4) drink
less, (5) consume sweet potato/potato to replace rice. (5 points)
7. Which of these statements are elements of the 4 pillars of balanced die ? (1) consume
variety of food, (2) clean and healthy habit, (3) doing physical activity, (4) regular
monitoring of body weight. (20 points)
8. Component of “My Plate” includes (1) vegetables, (2) fruits, (3) vitamin, (4) staple
food, (5) protein food, (6) milk. (20 points)
9. How many glasses of water does a child age 4-6 years need to fulfil his/her daily
requirement? (1) 3-4 glasses /day, (2) 5-6 glasses /day, (3) 7-8 glasses/day, (4) > 8 glasses
/day. (5 points)
10. Drinking water as required can prevent these issues, except: (1) yellow urine,
(2) lack of focus, (3) reduced physical performance, (4) child do not want to eat because
feeling full after drinking water. (5 points)
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MATERNAL MALNUTRITION BEFORE PREGNANCY
DETERMINES FACTORS FOR CHRONIC ENERGY
DEFICIENCY IN PREGNANCY: A CROSS-SECTIONAL
SURVEY IN ACEH BESAR DISTRICT, ACEH, INDONESIA
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Abstract. Malnutrition during pregnancy will negatively impact pregnancy outcomes.
This study aimed to analyze the prevalence of chronic energy deficiency (CED) and
its determinant factors. A cross-sectional design was used to collect data from 189
pregnant women in the Aceh Besar District in November 2019. Maternal nutritional
status before pregnancy was analyzed from weight and height data from maternal
and child health record books, using body mass index and chronic energy deficiency
(CED) obtained using anthropometric methods with upper arm circumference index,
and hemoglobin levels were analyzed using a HemoCue test. Nutrition practices, food
frequency, and the socio-demographics of pregnant women were collected by structured
interviews. Energy and nutrient intakes were analyzed from a 24-hour food recall. Data
analysis was performed univariately and multivariately at a 95% confidence level.
The study showed that 14.5% of the pregnant women were malnourished before
pregnancy and 12.7% suffered from CED during pregnancy. Multivariate analyses
showed that mothers who were undernourished before becoming pregnant were at
risk of developing CED during pregnancy (adjusted odds ratio (aOR) 13.44, 95%
confidence interval (CI): 4.377-41.303, p = 0,001). Maternal malnutrition before pregnancy
determines factors for CED in pregnancy. Therefore, more effective nutrition services
are needed on a regular and structured basis to prevent CED during pregnancy.
Keywords: nutritional status, anemia, chronic energy deficiency, pregnant women
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INTRODUCTION
Stunting is still a global problem
worldwide. In 2020, it is estimated that
globally, 22.0 % or 149.2 million children
under 5 suffer from stunting (UNICEF/
WHO/World Bank Group, 2021). The
prevalence of stunting in Indonesia is still
very high, with the fifth highest stunting
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prevalence in the world (Rokx et al, 2018).
With a prevalence of 37.3%, Aceh is the
province in Indonesia with the third highest
stunting rate, with 38.7% in the Aceh Besar
district (Ministry of Health, 2018). The
results of a study in Aceh Besar showed
that the prevalence of stunting in under two
years children also reached 27.8% (Ahmad
et al, 2018).
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One of the causes of stunting is
malnutrition during pregnancy, including
chronic energy deficiency (CED). In
Indonesia, one in five pregnant women
suffer from CED, while in Aceh, 12.3%, or
one in eight pregnant women, suffer from
CED (Ministry of Health, 2018). Although
this prevalence may not be the highest in
the world compared with that of Ethiopia
(31.8%) (Mariyam and Dibaba, 2018), but the
prevalence of CED in Aceh Besar deserves
serious consideration. Referring to the
concept of a cycle of nutritional problems,
malnutrition during pregnancy can cause
intrauterine growth retardation (IUGR),
which has an impact on the nutritional status
of newborns (Gillespie and Flores, 2017)
and has a negative impact on growth and
cognitive development (Dewey, 2013).
CED in pregnant women is influenced by
the socioeconomic conditions of the family,
nutritional intake during the pregnancy
cycle phase, namely the pre-conception and
gestation periods, as well as the distance
between pregnancies (Abu-Saad and Fraser,
2010). The level of energy and nutrient
intake in pregnant women in Indonesia is
still low; only one in two pregnant women
have protein intake from food consumption
≥80% of the RDA (Ministry of Health, 2019).
Aceh Besar is one of the districts with the
third highest number of pregnant women
and maternal mortality rates in Aceh (Aceh
Province Health Office, 2019). It is also the
district with the fifth highest prevalence of
CED in Aceh (14.56%) and is included in
the top ten districts with a high prevalence
of stunting (38.7%) in Aceh (Ministry of
Health, 2018). Nonetheless, the coverage rate
of antenatal care services is high (between
74–80%) (Aceh Province Health Office, 2019).
Based on these realities, the researchers
were interested in studying the causes of
malnutrition in pregnant women. In Aceh
itself, there have not been many studies to
identify the prevalence of CED in pregnant
women and its determining factors to be able
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to tailor the intervention to the local context.
So far, the interventions carried out have
only referred to national policies, namely,
iron supplementation and supplementary
feeding.
This study aimed to identify the
prevalence of CED in pregnant women in
Aceh Besar and its determinant factors. The
results of this study are expected to provide
an overview of the prevalence of CED and
its main determinants and to be used as a
basis for planning nutritional interventions,
especially for pregnant or pre-pregnancy
women.
MATERIALS AND METHODS
Setting (study design and subjects)
This study used a cross-sectional study
design, carried out in two sub-districts,
namely Darul Imarah and Peukan Bada in
Aceh Besar District, from May to November
2019. The research sample was taken by
cluster random sampling, using villages as
clusters. Villages with a CED prevalence of
≥10% were selected for the study. Information
about CED prevalence in each village was
taken from the District Health Office and
as many as 40 villages were selected. From
each village, a list of pregnant women in the
village was taken from cohort-registered
data for pregnant women at the Community
Health Center, and the study subjects were
chosen randomly from the list. The inclusion
criteria for the study were: 1) pregnant
women trimester 1 to 3; 2) did not experience
pregnancy complications; and 3) willing to
participate in the study. The research sample
of 189 pregnant women was determined using
a large sample survey formula (Lemeshow et
al, 1990), using a finite population of 10,625
pregnant women with a prevalence of CED
of 12.3% (Aceh Province Health Office, 2019),
precision (d) 0.1 at a 95% confidence level
(α = 0.05), then multiplied by 2 to anticipate
the design effect and added 10%, so that a
minimum sample of 188 was obtained.
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Nutritional status and CED assessment
The nutritional status of mothers
before pregnancy based on body mass
index was collected based on weight and
height data from maternal and child health
record books (Buku KIA). CED during
pregnancy was determined by measuring the
mid-upper arm circumference (MUAC),
using a standard measuring tape (Indonesia
Ministry of Health, 2020) with a standardized
protocol (Tang et al, 2016). The MUAC
was measured to 0.1 precision. CED was
defined as MUAC <23.5 cm and normal
as MUAC ≥23.5 cm (Indonesia Ministry of
Health, 2020). Hemoglobin (Hb) levels were
collected by taking blood samples using the
HemoCue method, with a cut-off of Hb <11
mg/dl to determine anemia and normal ≥11
mg/dl.
Food frequency, nutrient intake, and
nutritional practices assessment
Information about food consumption
frequency was collected using the food
frequency questionnaire (FFQ) for meal
frequency, snack frequency, liver, meat,
eggs, fish or seafood, nuts, vegetables, and
fruit in the last month. Food consumption
frequency was divided into six categories:
never, twice a month, 1-2 times a week, 3-6
times a week, once a day, and 2-3 times a
day. The consumption of food was then
classified into two categories, ie rarely: <3
times a week and often: ≥3 times a week.
Energy and nutrient intake data were
collected using a single 24-hour food recall.
Based on the Indonesian Recommended
Dietary Allowance (RDA) (Ministry of
Health, 2019), nutritional intake data were
categorized into two categories: insufficient
intake (<90% RDA) and adequate intake
(≥90% RDA). Data on nutritional practices
such as iron supplements, multivitamin
consumption, supplementary feeding, usage
of iodized salt, and checking hemoglobin
were collected by the interview method
using a structured questionnaire. All
questionnaires were pre-tested before data
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collection. All enumerators were trained
to minimize potential bias during data
collection.
Data management and statistical analysis
U n i va r i a t e a n a l y s i s wa s c a r r i e d
out on all variables by analyzing the
proportion of each variable based on two
categories and the median and standard
deviation of the data. Bivariate analysis
was conducted using the chi-square test,
and the multivariate test was performed
with binary logistic regression. Logistic
regression was conducted in two stages.
The first stage included all variables that
had a p-value <0.25 from the bivariate
test. The second stage of the multivariate
test was carried out on all variables that
had a p-value <0.05 at the first stage. All
tests were carried out at a 95% confidence
level.
Ethical considerations
This research received approval from the
ethics committee of the Health Polytechnic
of Aceh with the number LB.02.03/7144/2019
dated 14 August 2019.
RESULTS
Sample characteristics, the prevalence of
chronic energy deficiency
A total of 189 eligible subjects met the
inclusion criteria, and complete data were
used as samples in this study. Table 1 shows
that more than half (58.7%) were aged
between 25-35 years, nearly three quarters
were first and second pregnancies (64%),
almost half were in the third trimester
(47.1%), most of the subjects were working
as housewives (87.9%), and more than
half had a high school education (54%).
Moreover, the Table shows that 12.7% of
the subjects suffered from CED, more than
a third (35.7%) had anemia (Hb <11 mg/dl),
and 14.3% had wasting before pregnancy
(Table 1).
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Table 1
Sample characteristics and nutritional status of pregnant women in this study
n (%)

Socio-demographic characteristics
Age of pregnant women (years)
<25

45 (23.8)

25-35

111 (8.7)

>35

33 (17.5)

Pregnancy to (frequency pregnancy)
1-2

121 (64.0)

3 and more

68 (35.9)

Pregnancy trimester
First

35 (18.5)

Second

65 (34.4)

Third

89 (47.1)

Mother’s job
Housewife

166 (87.9)

Working

23 (12.2)

Mother’s education
Elementary school and lower

7 (3.7)

Junior high school

18 (9.5)

Senior high school

102 (54.0)

Diploma/Bachelor degree

61 (32.3)

Nutritional status*
Wasting

27 (14.3)

Normal

114 (60.3)

Overweight

48 (25.4)
†

Mid-upper arm circumference (MUAC)
Chronic energy deficiency

24 (12.7)

Normal

165 (87.3)
‡

Anemia Status
Anemia

41 (35.7)

Normal

74 (64.3)
2

2

*Wasting: BMI<18.5 kilogram per square meter (kg/m ); Normal: BMI = 18.5-25.0 kg/m ;
2
Overweight: BMI≥25.0 kg/m
†

MUAC <23.5 centimeter (cm) was considered chronic energy deficiency while ≥23.5 cm was
normal
‡

Hemoglobin examination was performed in 115 subjects where Hb <11 gram per deciliter
(g/dl) was considered anemia and Hb ≥11 g/dl was normal
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Nutritional practices, food frequency, and
nutrient intake
Table 2 shows that most of the pregnant
women received iron supplementation
tablets from a public health center, but the
proportion of mothers who complied with
consuming 30 iron tablets during pregnancy
was still low (29.1%). Nearly two thirds
(64.4%) had also taken multivitamins, and
one third (31.7%) received supplementary
feeding. More than one third of the study
subjects did not use iodized salt (39.2%).
Regarding food consumption frequency,
more than three quarters (89.4%) of the study
subjects had a frequency of eating meals less
than 3 times a day, and 65.6% consumed
snacks less than twice a day. More than
three quarters of the study subjects rarely
consumed liver and meat (<3 times/month),
eggs, and nuts (<3 times/week). Moreover,
almost half (45.5%) consumed fish <1 time/
day, and more than half rarely consumed
vegetables and fruit.
The determinant factor of chronic energy
deficiency in pregnant women
The bivariate analysis (Table 3) showed
that there was a significant relationship
between parity, maternal occupation,
consumption of vegetables, level of protein
intake, and nutritional status of women
before pregnancy with the incidence of CED
in pregnant women (p <0.05). Furthermore,
based on multivariate analysis (Table 4)
using logistic regression, it shows that only
the nutritional status of mothers before
pregnancy was significantly related to the
incidence of CED in pregnant women.
Pregnant women who have undernutrition
before pregnancy have a 13.4 times greater
risk of suffering from CED than pregnant
women without CED (CI: 4.377-41.30).
DISCUSSION
The results of this study indicate that
the prevalence of CED in pregnant women
is high, and maternal nutritional status
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before pregnancy is a risk factor for CED
in pregnant women. The prevalence of
CED in pregnant women in this study
was 12.7%, which was similar to the CED
prevalence in Aceh of 12.3% (Ministry of
Health, 2019), but lower than the CED
prevalence in Banda Aceh of 20% (Husna
et al, 2019), and the national prevalence of
17.3% (Ministry of Health, 2018). Likewise,
when compared with the prevalence of CED
in various provinces in Indonesia, among
others, the results of a study were: Central
Sulawesi 23.8% (Restu et al, 2017), Lampung
44.3% (Anggraini and Wijaya, 2019), and
Jeneponto 21.3% (Nurdin et al, 2018). Several
studies in other countries also show that
the prevalence of CED in pregnant women
is still high. In Bangladesh, the prevalence
among early childbearing mothers showed
62.2% had mild CED, 25.9% moderate, and
11.9% of them severe (Islam et al, 2016).
Meanwhile, in Ethiopia, the prevalence was
44.9% (Shiferaw and Husein, 2019), on the
African continent 23.5% (Desyibelew and
Dadi, 2019), and Nepal 17.3% (Sossi, 2019).
The results indicate that the problem of CED
in pregnant women in this study area was
not among the highest in Indonesia, but was
still a public health problem (more than 10%)
(Ministry of Health, 2019).
This research showed that, based on the
results of the bivariate analysis, there was
a significant relationship between parity,
the mother’s occupation, the frequency
of consumption of vegetables, the level of
protein intake, and the nutritional status
of the mother before pregnancy were
significantly associated with CED (p <0.05).
The results of this study were the same as
several previous studies, which also showed
that socio-demographic characteristics are
risk factors for CED, including maternal
occupation (Purwanto et al, 2020; Rachmawati
et al, 2019), occupation and parity (Najwa et
al, 2020), parity of one child (Tejayanti, 2019).
In several previous studies, besides parity
and mother’s occupation, there were several
other risk factors for CED in pregnant women.
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Table 2
Nutritional practices, food frequency, and nutrient intake of pregnant women in this study
Nutritional practices

n (%)*

Iron supplement tablets consumption
Yes

134 (70.9)

No

55 (29.1)

Multivitamins consumption
Yes

122 (64.4)

No

67 (35.4)

Received supplementary feeding
Yes

60 (31.7)

No

129 (68.3)

Using iodized salt
Yes

74 (39.2)

No

115 (60.8)

Checking hemoglobin regularly
Yes

115 (60.8)

No

74 (39.2)

Frequency of meal/day
<3 times

169 (89.4)

≥3 times

20 (10.6)

Frequency of snack/day
<2 times/day

124 (65.6)

≥2 times/day

65 (34.4)

Liver consumption
<3 times/month

152 (80.4)

≥3 times/month

37 (19.6)

Meat consumption
<3 times/month

159 (84.1)

≥3 times/month

30 (15.9)

Eggs consumption
<3 times/week

76 (40.2)

≥3 times/week

113 (59.8)

Fish consumption
<1 time/day

86 (45.5)

≥1 time/day

103 (54.4)
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Table 2 (cont)
n (%)*

Nutritional practices
Nut consumption
<3 times/week

126 (66.7)

≥3 times/week

63 (33.3)

Vegetable consumption
<1 time/day

165 (87.3)

≥1 time/day

24 (12.7)

Fruit consumption
<1 time/day

170 (89.9)

≥1 time/day

19 (10.1)

Dietary diversity
Diverse

173 (91.5)

Not diverse
Daily energy intake

16 (8.5)
†

Median ± SD, kcal

1664.9 ± 694.6

Deficit

152 (80.4)

Adequate

37 (19.6)

Daily protein intake

†

Median ± SD, g

73.3 ± 30.5

Deficit

94 (49.7)

Adequate
Daily iron intake

95 (50.3)
†

Median ± SD, mg

10.2 ± 4.4

Deficit

173 (91.5)

Adequate
Daily zinc intake

16 (8.5)
†

Median ± SD, mg

7.1 ± 3.4

Deficit

168 (88.9)

Adequate
Daily calcium intake

21 (11.1)
†

Median ± SD, mg

535.8 ± 65.68

Deficit

164 (86.8)

Adequate

25 (13.2)
†

*Unless otherwise stated; Energy and nutrient intake: adequate refers to ≥90%
recomended dietary allowance (RDA), and deficit refers to <90% RDA
g: gram; kcal: kilocalories; mg: milligram; SD: standard deviation
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Table 3
Analysis of bivariate determinants of chronic energy deficiency in pregnant women
using Chi-square test
Determinant factors

Mid Upper Arm Circumference
(MUAC)
CED

Normal

<25 years

9 (20.0)

36 (80.0)

25-35 years

10 (9.0)

101 (91.0)

>35 years

5 (15.2)

28 (84.8)

20 (16.5)

101 (83.5)

4 (5.8)

64 (94.1)

First

3 (8.6)

32 (91.4)

Second

6 (9.2)

59 (90.8)

15 (16.9)

74 (83.1)

Housewife

18 (10.8)

148 (89.2)

Working

6 (26.1)

17 (73.9)

Elementary school and lower

1 (14.3)

6 (85.7)

Junior high school

3 (16.7)

15 (83.3)

Senior high school

11 (10.8)

91 (89.2)

Diploma/Bachelor degree

9 (14.5)

53 (85.5)

Yes

18 (13.4)

116 (86.6)

No

6 (10.9)

49 989.1)

Yes

15 (12.3)

107 (87.7)

No

9 (13.4)

58 (86.6)

Yes

9 (15.0)

51 (85.0)

No

15 (11.6)

114 (88.4)

Yes

7 (9.5)

67 (90.5)

No

17 (14.8)

98 (85.2)

p-value

Age of pregnant women
0.157

Pregnancy to (pregnancy frequency)
1-2
3 or more

0.032*

Pregnancy trimester

Third

0.269

Mother’s job
0.040*

Mother’s education
0.851

Taking iron tablets
0.636

Taking multivitamins
0.822

Having extra food
0.517

Using iodized salt
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Table 3 (cont)
Determinant factors

Mid Upper Arm Circumference
(MUAC)
CED

Normal

<3 times/day

22 (13.0)

147 (87.0)

≥3 times/day

2 (10.0)

18 (90.0)

<2 times/day

20 (16.1)

104 (83.9)

≥2 times/day

4 (6.2)

61 (93.8)

<3 times/month

20 (13.2)

132 (86.8)

≥3 times/month

4 (10.8)

33 (89.2)

p-value

Frequency of meal/day
0.978

Frequency of snack/day
0.050

Consuming liver (chicken, duck, cow, goat, etc)
0.913

Consuming meat (chicken, duck, cow, goat, etc)
<3 times/week

23 (14.5)

136 (85.5)

≥3 times/week

1 (3.3)

29 (96.7)

<3 times/week

13 (11.5)

100 (88.5)

≥3 times/week

11 (14.5)

65 (85.5)

0.167

Consuming eggs (chicken, duck, etc)
0.548

Consuming fish, seafood (shrimp, shellfish, etc)
<1 time/day

10 (11.6)

76 (88.4)

≥1 time/day

14 (13.6)

89 (86.4)

0.686

Consuming nuts and their preparations (tempeh, tofu, etc)
<3 times/week

17 (13.5)

109 (86.5)

≥3 times/week

7 (11.1)

56 (88.9)

<1 time/day

24 (14.5)

141 (85.5)

≥1 time/day

0 (0.0)

24 (100.0)

0.643

Consuming dark green and orange vegetables
0.048*

Consuming fruits (oranges, papaya, banana, mango, etc)
<1 time/day

22 (12.9)

148 (87.1)

≥1 time/day

2 (10.5)

17 (89.5)

Diverse (≥4 food groups)

21 (12.1)

152 (87.0)

Not diverse (<4 food groups)

3 (18.8)

13 (81.3)

22 (14.9)

130 (85.5)

2 (5.4)

35 (94.6)

0.759

Diversity in food consumption
0.447

Daily energy intake
Deficit (<90% RDA)
Adequate (90-120% RDA)
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Table 3 (cont)
Determinant factors

Mid Upper Arm Circumference
(MUAC)
CED

Normal

18 (19.1)

76 (80.9)

6 (6.3)

89 (93.7)

23 (13.3)

150 (86.7)

1 (6.3)

15 (93.8)

23 (13.7)

145 (86.3)

1 (4.8)

20 (95.2)

Deficit (<90% RDA)

21 (12.8)

143 (87.2)

Adequate (90-120% RDA)

3 (12.0)

22 (88.0)

Undernutrition

13 (48.1)

14 (51.9)

Normal

11 (6.7))

151 (93.2)

p-value

Daily protein intake
Deficit (<90% RDA)
Adequate (90-120% RDA)

0.008*

Daily iron intake
Deficit (<90% RDA)
Adequate (90-120% RDA)

0.676

Daily zinc intake
Deficit (<90% RDA)
Adequate (90-120% RDA)

0.417

Daily calcium intake
0.910

Nutritional status before pregnancy
<0.001*

*signifinant at p <0.05
CED: chronic energy deficiency; MUAC: mid upper arm circumference; RDA: recommended
dietary allowance

These include education and family
income (Purwanto et al, 2020), third
gestational age and low maternal education
(Prahesti et al, 2016), family income
(Husna and Andika, 2019; Moediarso et
al, 2020), mother’s age, family income,
number of family members (Najwa et
al, 2020), education level, family income
(Rachmawati et al, 2019), family
characteristics (Rohiman et al, 2019),
maternal age (Serbesa et al, 2019), maternal
education (Nurdin et al, 2018), time span
between pregnancies (Najwa et al, 2020), low
education and economic status (Tejayanti,
2019), the social economy of the family
(Taner et al, 2015), low level of education
of mothers and partners, multiple
pregnancies (Desyibelew and Dadi, 2019),

Vol 52 (Supplement 1) 2021

poverty (Sossi, 2019), and employment
status and education level (Wiyono et al,
2020).
In addition to these characteristic
factors, there are many risk factors for
CED that were not examined in this study,
including the knowledge of the pregnant
women, attitudes, family support (Husna
and Andika, 2019), mother’s knowledge
(Najwa et al, 2020), nutritional knowledge
(Rachmawati et al, 2019), poor nutrition
education, inappropriate coverage of health
services, social discrimination, unsuitable
climate, land topography to agriculture
(Sossi, 2019), and utilization of antenatal
care (ANC) services (Rachmawati et al,
2019).
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*significant at p<0.01
aOR: adjusted odds ratio; β: Coeficient; CED: chronic energy deficiency; CI: confidence interval; SE(β): standard error

<0.001*
13.44 (4.37-41.30)
0.573
2.599
Undernutrition before pregnancy

0.102
3.07 (0.80-11.82)
0.687
1.123
Deficit protein intake

0.633
1.62 (0.22-11.76)
1.011
Deficit energy intake

0.483

0.149
5.59 (0.54-57.82)
1.192
1.721
Meat consumption <3 times/week

0.237
2.22 (0.59-8.41)
0.678
0.801
Consumption snack <2 times/day

0.106
2.98 (0.79-11.19)
0.675
1.092
Mother works outside the home

0.419
0.55 (0.13-2.31)
0.727
-0.587
Third or more pregnancy

0.973
0.97 (0.19-4.90)
0.825
Aged over 35 years old

-0.028

0.117
3.24 (0.74-14.17)
0.752
Aged under 25 years old

1.178

p-value
aOR (95% CI)
SE(β)
β
Determinant factors

Determinant factors of CED in pregnant women

Table 4
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The results of the bivariate
analysis of of this study
showed that in addition to the
characteristic factors, namely
parity and mother’s occupation,
the frequency of consumption of
green vegetables, and the level of
protein intake, affect the incidence
of CED. Several previous studies
also showed the same results,
namely the influence of food intake
and food availability (Rachmawati
et al, 2019), eating habits (Rohiman
et al, 2019), energy intake, protein,
and carbohydrates (Wiyono et al,
2020).
The difference between this
study and several previous studies
is that none of the variables
examined the nutritional status
of mothers before pregnancy
with CED. Only a few studies
examined nutritional status before
pregnancy with CED but with
different parameters and indices,
namely MUAC before pregnancy
(Zillmer et al, 2017) and poor
nutritional indicators (Desyibelew
and Dadi, 2019). This difference
is caused by several previous
studies that were more dominant
in examining the characteristics
of maternal knowledge, health
services, and maternal diet during
pregnancy, but rarely examined
nutritional status and maternal
health before pregnancy as risk
factors for CED.
The results of the multivariate
test of the study using logistic
regression showed that only the
nutritional status of mothers
before pregnancy was significantly
associated with CED (p = 0.000).
Pregnant women who had poor
nutritional status (BMI <18 kg/
2
m ) had a 13 times greater risk
of suffering from CED during
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pregnancy (OR = 13.44, 95% CI: 4.37-41.30).
Based on the results of this study, CED is
a nutritional problem in pregnant women
and is influenced by the nutritional status
of the mother before pregnancy.
T h e i n fl u e n c e o f p r e - p r e g n a n c y
nutritional status has been shown by other
studies. A study by Zillmer and co-workers
showed that low MUAC before pregnancy is
a risk factor for CED in pregnancy (Zillmer
et al, 2017), while a study by Desyibelew
and Dadi showed that poor nutritional
indicators were related to a higher risk of
CED in pregnant women (Desyibelew and
Dadi, 2019). Several other studies examined
risk factors for CED by multivariate analysis
but did not collect variables of maternal
nutritional status before pregnancy as risk
factors. In a study in the Baiturrahman
sub-district, Banda Aceh City, after
conducting a multivariate analysis by
controlling for knowledge, family support,
and family income, only the mother’s
attitude is the dominant factor causing CED
in pregnant women (Husna and Andika,
2019). The results of a case-control study in
North West Ethiopia (Dadi and Desyibelew,
2019) showed that the dominant factors for
CED are large family size, low educational
status, inadequate meal frequency, absence
of a home garden, and the absence of
a latrine facility. In this study, similar
factors were identified as risk factors for
CED, but the influence of other factors was
diminished when pre-pregnancy nutrition
was taken into account.
The nutritional status of the mother
before pregnancy describes the readiness
of the mother during pregnancy. A mother
with a good nutritional status before
pregnancy is ensured that she can meet
nutritional adequacy early in pregnancy,
especially from energy reserves and
nutrients in the mother’s body, which can
be used at any time to meet the baby’s needs
if food intake become less. Pre-pregnancy
nutritional status and weight gain during

Vol 52 (Supplement 1) 2021

pregnancy are positively related to fetal
growth and development (Papathakis et
al, 2016), so women who are malnourished
before pregnancy and during conception
will not be able to improve their nutritional
status during pregnancy because of the need
for additional energy and nutrients to meet
the needs of the baby.
Nutritional interventions that have been
carried out so far have focused more on the
period of pregnancy; therefore, based on
the results of research for the prevention of
impaired fetal growth and maternal health
during pregnancy, it is necessary to pay
attention to the pre-pregnancy phase. Many
pregnant women in Indonesia experience a
lack of protein and micronutrients that can
affect fetal growth and development and
maternal health during pregnancy. From
the results of this study, 14.3% of mothers
suffered from wasting before pregnancy,
and this condition is also illustrated by
the high rates of CED and anemia among
adolescent girls and women of childbearing
age in Indonesia.
Malnutrition before pregnancy will
exacerbate the intake of energy and
micronutrients, while the needs of the
mother during pregnancy include the need
for the mother herself and the growth of
the fetus. If the lack of nutritional intake
lasts for a long time, it will increase the
use of energy and nutrients reserves in
the mother’s body, thus worsening the
nutritional status of the mother. On
the other hand, if the mother has good
nutritional status before pregnancy, if there
is a lack of nutrition from intake during a
short period, it can still be temporarily filled
from reserves in the mother’s body.
Important results of this study are
that pre-pregnancy nutritional status is
a determining factor for CED; therefore,
interventions during pregnancy will
not be of benefit if the pre-pregnancy
nutritional status is not addressed.

127

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

So far, nutritional interventions have been
mostly carried out during pregnancy,
such as providing iron supplements,
additional food, and nutrition education,
to improve balanced nutrition. Meanwhile,
there is little prevention of malnutrition
before entering pre-pregnancy.
The limitation of this study is that data
on confounder variables, such as teenage
pregnancy and ANC visits, were not
c ol l ect ed, so th ey were n ot used a s
confounder variables. Moreover, this
research was conducted in rural areas,
and the results may not be generalized to
different areas. In addition to the relatively
small number of samples, it affects a
wide range of odds ratio (OR) values,
causing a lack of precision in estimating
nutritional status before pregnancy in
pregnant women.
To conclude, this study showed that
the prevalence of CED in pregnant women
is high, and that nutrition practices in
pregnant women are still low, including
i n s u ffi c i e n t o f e n e r g y , p r o t e i n , a n d
micronutrient intakes.
The results also indicated maternal
malnutrition before pregnancy was a risk
factor for CED in pregnant women, and
undernourished pre-pregnant women
have a 13 times greater risk of CED during
pregnancy. To prevent high CED in
pregnant women, it is necessary to improve
early health services and regular and
routine nutritional screening before
pregnancy for women of childbearing
age and mothers before pregnancy.
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Abstract. In this study, we aim to identify the coping strategies adopted by communities
in the East Java Province, Indonesia during the COVID-19 pandemic. This is a descriptive
study that makes use of a cross-sectional survey. A structured, self-administered online
questionnaire followed by in-depth interviews (IDIs) were constructed and administered
from 22 April to 15 May 2020. From 722 respondents aged 19 to 65 years, 191 met the
criteria to be further analyzed regarding coping strategy, food pattern changes, and age
group food priority. IDIs on the reasons for adopting coping strategies were conducted on
10 informants who were willing and lived in five different administrative regions of East
Java. A descriptive analysis was done to show the survey results, and a thematic analysis
with open coding in Excel was chosen to show the IDI results. There are eight types
of coping strategies, of which the highest three are selling valuable things, borrowing
money, and cutting expenses. Reducing food frequency is the food pattern change the
respondents adopted besides reducing the portion and variation of food. Children below
five years are the age group to be prioritized at the household level. Having no money
to buy food, difficulty in earning money, and the skyrocketing prices of basic foods are
the main reasons for adopting coping strategies. Various coping strategies were adopted
by communities, which further affected food patterns and food priority. Food supply
intervention and stabilizing the prices of basic foods are the primary recommendations
proposed.
Keywords: COVID-19 pandemic, coping strategy, food pattern, food priority
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INTRODUCTION
The coronavirus disease (COVID-19)
is an infectious disease caused by a novel
coronavirus, which was first identified in
Wuhan, China, in 2019 (Wu et al, 2020).
There have been two waves of increasing
cases in Indonesia, with the latest rising
tremendously to reach as many as fifty
Vol 52 (Supplement 1) 2021

thousand new cases daily. East Java is
one of the provinces with the highest cases
in Indonesia. During the first wave of
new cases in East Java (on 06 May 2020),
COVID-19 cases rose to 1,220 with inpatient
cases reaching as many as 883 (Liputan
6, 2020). The second wave came in July,
where, at its peak, new cases reached more
than five thousand daily (Kompas, 2020).
131

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

The rise in cases puts considerable stress on
the health system. Thus, one of the efforts
to reduce the spread of COVID-19 in East
Java was implementing the “Large-Scale
Social Restrictions” (LSSR) policy. This
policy has affected various economies,
especially the people’s purchasing power
and households’ food security (Kompas,
2020).
Based on the 1996 World Food Summit,
food security is a condition where “all
people at any time have physical, social,
and economic access to available and
nutritious food to meet the daily needs and
food preference for an active and healthy
life”. During the COVID-19 pandemic,
the government implemented a movement
restriction policy that direct or indirectly
affected food security. Food security is
difficult to achieve, especially during
the COVID-19 pandemic. Moreover, the
prolonged food insecurity during the
pandemic could trigger people to adopt
coping strategies to maintain their healthy
lives (Farzana et al., 2017)(Cullen, 2020).
The situation of food insecurity in the
region lasted for almost one year.
A coping mechanism is any thought
process or pattern of behavior that acts to
alleviate the effects of a stressful situation.
There are both positive and negative
ways of coping. Unhealthy eating is one
of the most common coping mechanisms
(Cullen, 2020). For example, during the
COVID-19 pandemic, one in four adults
in the United Kingdom (UK) struggled
to access the food they can afford. This
is likely to have left them susceptible to
hunger and potential malnutrition (Defeyter
et al, 2020). These health, social, and
economic crisis triggered by the COVID-19
pandemic poses high risks to the nutritional
status and survival of young children in
low-and middle-income countries (Headey
et al., 2020), including Indonesia. East Java,
one of the biggest and the most densely
populated provinces in Indonesia, faces
various nutrition problems. According to
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the 2018 National Basic Health Research
Result, the prevalence of stunting and
wasting among children below five years
was 30.8% and 10,2%, respectively while
the prevalence of pregnant mothers
with chronic energy deficiency was 9.7%
(Indonesian Ministry of Health, 2019).
Unfortunately, there is no published study
exploring the coping strategies regarding
food patterns during the COVID-19
pandemic in East Java. Therefore, there
is a need to provide valid information
regarding coping strategies to give useful
recommendations to the government
and related institutions. In this study,
we primarily aim to identify the coping
strategies adopted by communities in the
East Java Province during the COVID-19
pandemic.
MATERIALS AND METHODS
T h i s i s a d e s c r i p t i ve s t u d y t h a t
made use of a cross-sectional survey.
A structured, self-administered online
questionnaire and in-depth interviews
(IDIs) were constructed in a Google
form and administered from 22 April
until 15 May 2020. The respondents
of this research were people of 19 to
65 years old who lived in East Java
province and were willing to fill out the
online survey. Recruitment of subjects
was on a voluntary basis. The survey
link was displayed on the Surabaya
Nutrition Laboratory website (https://
laboratoriumgizi.jatimprov.go.id/surveyupaya-pencegahan-covid-19/ ) and
distributed through social media channels
(WhatsApp and Instagram). As many as
722 responses were collected from the
survey. From the 722 respondents, 191
met the criteria to be further analyzed as
the study respondents (Fig 1). The criteria
were that they filled the online survey
and answered “yes” to the screening
question on whether they ever experienced
difficulties purchasing food during the
COVID-19 pandemic.
Vol 52 (Supplement 1) 2021
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The data collected included
respondents’ characteristics, types of
coping mechanisms, food pattern changes,
and age group food priority. IDIs were
conducted after the survey to get data on
the reasons why the informants adopted
coping strategies during the COVID-19
pandemic. The interviews were conducted
via WhatsApp video calls, which were
recorded to get the actual narration of the
interviews. The interviews were done in
Bahasa, Indonesia, with ten informants.
The selected informants were from five
different administrative regions of the East
Java Province, had their family income less
than the regional minimum wage, and were
willing to be interviewed. The IDIs were
stopped when they were found rich enough

and had gotten saturated themes, and it
was already saturated 10 persons into the
IDI process (Fig 1).
The online form of the questionnaire
a u t o m a t i c a l l y r e c o r d e d t h e a n s we r s
collected from the respondents. This
record was then downloaded in an MS
Excel format. Data checks and clearances
were made for any double responses and
to exclude respondents who did not meet
the criteria. We calculated the number
and percentage of the responses from each
variable and presented them descriptively
using tables. A descriptive analysis was
conducted using the Statistical Package
for the Social Sciences (SPSS) version 20
(IBM, Armonk, NY) and the results are
presented in tables as well as narration. The

Fig 1 - The operational framework of the study
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transcription process and brief summary
of an IDI were used to show the reason
behind the community action during the
COVID-19 pandemic. Thematic analysis
with open coding in Excel was chosen to
show the IDI results (Creswell, 2014).
This study was conducted following
international and national regulations.
All informants were notified of the study
requirements and were required to accept
the data sharing before participating in
the IDI. Informants’ personal information,
s u c h a s n a m e s , wa s a n o n y m i z e d t o
maintain and protect their confidentiality.
These online surveys and interviews were
approved by the Research Committee of
the Surabaya Nutrition Laboratory, East
Java Health Office, Indonesia (Approval
No. 008/2205/102.7/2020).
RESULTS
We involved 191 respondents from
the 722 people who filled out the online
survey. They were from all 29 districts
and nine cities in the East Java Province.
Samples comprised respondents who
answered “yes” to the screening question
on experiencing food purchase difficulties
due to low income during the COVID-19
pandemic.
Table 1 shows that the respondents
came from all the districts and cities,
proportionally distributed across the five
different administrative regions (Bakorwil)
of the East Java province. The highest
percentage of the respondents’ origins was
from Bakorwil 4 (Pamekasan, Bangkalan,
Surabaya, Sidoarjo, Gresik, Sampang, and
Sumenep).
As many as 72.3% of respondents were
female, and the biggest age range was >2459 years. Respondents mostly graduated
from senior high school (35.6%) and had
bachelor’s degrees (43%). Nearly half of
the respondents worked as employees in
the private sector (27.2%) and housewives
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(28.3%). They mostly lived in a nuclear
family type, with the family income less
than the district minimum wage.
Table 2 shows that selling valuable
things was the first coping strategy chosen
by the respondents. The subsequent
types were borrowing money and cutting
expenses, followed by loans to food
vendors, looking for social aids, doing side
jobs/business, withdrawing savings, and
asking relatives for money. This survey
result is strongly confirmed by the IDI
results.

“I obliged to sell my ring that I had
to buy food for my family because my
husband had no money.” (Housewife,
47 years, Surabaya)

Another respondent who was a trainee
teacher in Madiun said she lost more than
half her income because of this pandemic.
She was forced to cut expenses and
withdraw her savings to survive.

“I usually have 10 to 15 classes in a
month to teach privately at students’
homes, but during pandemic, it drops
until only 2 to 3 classes, so I have to
cut my expenses.” (Trainee teacher, 36
years, Madiun)

This statement is similar to the
informant who was a private employee
from Malang.
“I have to withdraw money from my
savings because my family’s income is
zero now. My bisnis in car rental for
traveling is collapsed. I am trying to get
another bisnis to give money to my family
by making this herbal drink.” (Private
employee, 48 years, Malang)
More than half of the respondents who

Vol 52 (Supplement 1) 2021
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Table 1
Respondents’ characteristics
Characteristics of respondents
Origin

n (%)

1

Bakorwil 1 (Around Madiun District)

24 (12.7)

Bakorwil 2 (Around Bojonegoro District)

33 (17.2)

Bakorwil 3 (Around Malang District)

44 (23.1)

Bakorwil 4 (Around Pamekasan District)

68 (35.8)

Bakorwil 5 (Around Jember District)

22 (11.6)

Gender
Male

53 (27.7)

Female

138 (72.3)

19-24 years

38 (19.9)

>24-59 years

151 (79.1)

2

Age

≥60 years

2 (1.0)

Educational level
Primary school

7 (3.6)

Junior high school

10 (5.3)

Senior high school

68 (35.6)

Diploma degree

29 (15.2)

Bachelor degree

68 (35.6)

Post-graduate degree

9 (4.7)

Employment status
Housewife

54 (28.3)

Private employee’s

52 (27.2)

Government employee

27 (14.1)

Private sector

22 (11.5)

Trainee teacher

14 (7.3)

Family type
Nuclear family

108 (56.6)

Extended family

83 (43.4)

3

Family income

<District minimum wage

118 (61.8)

≥District minimum wage

73 (38.2)

1

2

There are five different administrative regions (Bakorwil) in the East Java Province; Classification
3
of human ages based on Neural Natural; District minimum wage varies ranging from the lowest (1.9
million) to the highest (4.3 million) in the East Java Province
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Table 2
A coping strategy, food pattern changes, and food priority
Coping strategy, food pattern changes, and food priority

n (%)

Coping Strategy
Selling valuables things

69 (36.1)

Borrow money

54 (28.3)

Cutting expenses

28 (4.7)

Loan from food vendor

12 (6.3)

Looking for social aids

11 (5.8)

Side business

8 (4.2)

Withdrawing saving

6 (3.1)

Asking relatives for money

3 (1.6)

Food Pattern Change
No change

79 (41.4)

Decrease food variation

78 (40.8)

Decrease food portion

19 (9.9)

Decrease food frequency

14 (7.3)

Food Priority
Children under five

72 (37.7)

School-age children

45 (23.6)

Parents

32 (16.8)

Father

4 (3.1)

Mother

2 (1.0)

No priority

adopted a coping mechanism changed their
daily food patterns. Almost 40% of them
reduced not only their food variation but
also food portions and food frequency.

“I have to eat one or two times a day
now, because I have not enough money
to buy food.” (Online driver, 53 years,
Bangkalan)

On the other hand, a 38-year-old
housewife from Tuban, whose husband is
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36 (18.8)

a private employee, said that they eat more
plant-based protein sources rather than
animal-based sources.

“I buy tofu and tempe (fermented
soybean) more than meat, egg, or
chicken.” (Housewife, 38 years, Tuban)
Fortunately, during the food insecurity
situation in their households, most of the
respondents gave food priority to their
under-five children.

Vol 52 (Supplement 1) 2021
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“I have 3 children which are still under
6 years old, in this limiting food, or if
somebody gived us food, I prefer to give
the fried chicken to them, I can eat with
rice and vegetables” (Private sector, 42
years, Magetan)
Furthermore, during the IDI, we also
asked several respondents about their
reasons for adopting coping strategies.
Having no money to buy food, difficulties
in earning money, and skyrocketing prices
of basic foods were the main reasons or
clusters for adopting coping strategies.
One of the informants, who was an online
driver from Bangkalan, said that he was
looking for social aids in the street instead
because barely any passenger wanted to go
by online car.
“I am sad because now my income just
around Rp. 50.000 every day. So, I usually
go to Kertajaya Street and just wait for
somebody who distributed free social aids
(oil, sugar, and rice) there. It is Ramadhan,
a fasting month for Moslems, so a lot of
people want to share to other people.”
(Online driver, 53 years, Bangkalan)

DISCUSSION
This survey was conducted from 22 April
to 15 May 2020. Most respondents had high
education backgrounds, were female, and
were of adult-productive ages with various
occupations, especially in the private
sector. From the screening questionnaires,
191 out of the 722 respondents (ie almost
one in four respondents) had experienced
difficulties with food purchasing. The
highest three coping mechanisms adopted
by the respondents to the food insecurity
situation included selling valuable things
(36.1%), borrowing money (28.3%), and
cutting expenses (14.7%). Other types of
coping mechanisms (loan to food vendor,
Vol 52 (Supplement 1) 2021

looking for social aids, side business, and
savings withdrawal) each constituted less
than 10%. This result is consistent with
the survey results conducted by Defeyter
et al (2020) which showed that during the
COVID-19 pandemic, one in four adults
in the UK struggled to access the food
they could afford. They frequently need
to reduce their food intake, hunger, and
regularly go without food for several days
(Defeyter et al, 2020).
The survey was conducted during
Ramadhan, a fasting month before Ied
Fitr Holiday. The prices of some food
commodities were raised at the beginning
of May. Data from the National Strategic
Food Price Information (PIHPS) showed an
increment of rice price by 0.8% from January
to March 2020 and during Ramadhan until
Ied Fitr Holiday in May 2020 (Hirawan and
Verselita, 2020). At the time of the survey,
nearly all areas of the 38 cities/districts
in East Java had become red zones of the
COVID-19 pandemic. Six city/districts had
implemented LSSRs, namely Surabaya,
Sidoarjo, dan Gresik (Surabaya Raya),
Kabupaten Malang, Kota Malang, and Kota
Batu (Malang Raya). At the time, East Java
was ranked second in COVID-19 cases in
Indonesia. The prevalence of COVID-19
continued increasing gradually (Kompas,
2020). The implementation of LSSRs
impacted the people regarding income and
their capacity to achieve food and nutrition
security (Global Nutrition Report, 2020).
Selling valuable things, borrowing
money, and cutting expenses are the three
highest coping strategies adopted by
communities in East Java. Selling valuable
things is a common coping strategy used by
housewives, unemployed people, private
employees, and trainee teachers, unlike
government employees who preferred
to live economically rather than to sell
things. Waiting for social aids was the
main coping strategy of online drivers. For
the farmers, borrowing money and selling
valuable things were their most common
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coping strategies. These coping strategies
were partially similar to the results
of a UK survey, which found various
coping strategies, such as (1) buying less
expensive food; (2) borrowing food; (3)
using food banks; (4) sending children to
eat elsewhere, such as parents’ homes or
to social units to get food; (5) restricting
the food they eat; and (6) using free
school meal vouchers (Defeyter G, 2020).
Furthermore, when we asked the
respondents whether they changed their
food patterns to cope, more than half of
the respondents answered affirmatively.
They limited their food variation, food
portion, and food frequency. If the food
frequency, portion, and variation are
reduced, it will decrease the fulfillment of
their nutrient adequacy. To achieve the
mean dietary adequacy for Indonesian
people, as much as 2,100 kcal, it will
require three to four mealtimes daily
and two to three snack times daily, with
sufficient food variation and portions
(Indonesia Ministry of Health, 2019). If this
condition is not fulfilled for a long time, it
may induce large-scale food insecurity and
potentially lead to malnutrition, especially
among children below five years (United
Nations Indonesia, 2020). We found that
most respondents reduced their daily
mealtimes from thrice to twice. This
condition differed from the study findings
in Central and Southern Italy, which found
that more than half of the respondents
had not changed the number of their daily
meals (57.8%), while 17.5% and 23.5%
declared that they skipped and introduced
an additional break meal or main meal,
respectively (Di Renzo et al, 2020).
During the COVID-19 pandemic,
where people could not eat a sufficient
quantity and quality of food, prioritizing
the food needs at the household level is
very important. Most of the respondents
who had already suffered due to food
inadequacy, including the poor, women,
and children living in a fragile and
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high-risk situation of infection, should
be prioritized to defend them against
COVID-19 through good nutritional intake.
Women and children must get attention
first. The unprecedented social, health and
economic crises triggered by the COVID-19
pandemic pose great risks to the nutritional
status and survival of young children in
low-and middle-income countries (Fore et
al., 2020)(United Nations Indonesia, 2020).
Nearly one in three adults looking after
children in food-insecure households has
resorted more frequently to eating less
so that their children can eat, compared
to only one in sixteen adults looking
after children in food-secure households
(Defeyter G, 2020). It was also similar
to the findings of the study by Prihatini
et al (2012) on the distribution of food
consumption among the family members
in an economic crisis in Subang District,
Indonesia, which showed that the most
protected member of the family regarding
nutrient intake were the children under five
years and school-age children. In contrast,
the adults were the most affected by the
economic situation changes (Prihatini et
al, 2012). Therefore, some urgent actions
are needed to protect children’s right to
nutrition during the COVID-19 pandemic
by creating safeguards and promoting
access to nutritious, safe, and affordable
diets (Fore et al, 2020).
The COVID-19 pandemic in the East
Java province made some households
adopt strategies to cope with the limited
access to food. Selling valuable things,
borrowing money, and cutting expenses
were the three highest coping strategies
chosen by the communities in the East Java
province. Several coping strategies have
caused inadequate nutrient intake among
the population, which could affect their
nutritional status. Having no money for
food, difficulties in earning money, and
the skyrocketing prices of basic foods were
the main reasons for adopting the coping
strategies.
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Recommendation
Due to the uncertain ending of the
COVID-19 pandemic and its impact on food,
health, and nutrition, a comprehensive
and integrated intervention targeted at
vulnerable groups in the community,
especially the poor, is crucial. Educating
people to choose cheaper, nutritious foods
and home gardening, as well as giving
food priority to children is recommended.
Price stabilization policies and cash for
vulnerable poor families are also suggested
to the government.
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Abstract. Teachers are pivotal actors for school-based nutrition education. This study
aimed to assess teachers’ experiences with and the perceived key factors for effective
nutrition education. A cross-sectional survey using self-administered questionnaire
was performed to 552 primary school teachers in Bandung City, West Java on nutrition
knowledge, attitude and practices of nutrition education (NE), and perceived key factors
for effective NE. Multiple logistic regression was used to determine associations
between teachers’ characteristics and their knowledge, attitude, and practices. Overall,
27.0% of teachers had good nutrition knowledge, 68.7% had supportive attitudes, and
60.9% had delivered NE at school. Younger teachers showed better nutrition knowledge,
while females, higher-educated, and private schools’ teachers had more supportive
attitudes. Established school policies/regulations complemented with teachers’
role-modeling behavior, student-engaging NE activities, and parents’ active involvement
were the triadic components perceived as key factors to effective NE. This study concluded
that teachers needed to scale-up their nutrition knowledge and become more confident
in delivering NE. The associated support and capacity building should focus on the
identified key factors through multiple delivery platforms using simple language,
familiar terms, and clear instructions in simple yet engaging activities.
Keywords: nutrition education, school, teachers’ attitude, teachers’ knowledge, key factors
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INTRODUCTION
The triple burden of malnutrition
consisting of stunting, micronutrient
deficiencies and overnutrition affects all age
groups including school-aged children and
adolescents in Southeast Asia (Development
Initiatives, 2020). In Indonesia, the magnitude
of both under and overnutrition problems
faced by the school-aged children is alarming,
Vol 52 (Supplement 1) 2021

with stunting, thinness, and overnutrition
(overweight and obesity) ranging between
23.6%-26.9%, 8.1%-9.2%, and 13.5%-20%,
respectively, across all school-going age
groups (NIHRD, 2019). Poor diet remains
a key determinant for malnutrition among
today’s population (Februhartanty and
Khusun, 2018). Data show that 36% of
Indonesian children aged 5-12 years old
consume foods/drinks high in added sugar,
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salt, and fat/oil in daily basis (Atmarita
et al, 2016), and 97% of them consume
inadequate fruits and vegetables (NIHRD,
2019). Additionally, a high proportion of
Indonesian children aged 6-12 years old
consume a low-quality breakfast in terms
of energy, vitamin A, calcium, and iron
(Hardinsyah and Aries, 2012).
A school-based approach has been
highly advocated in recent years to prevent
the vicious cycle of nutritional problems
(Februhartanty and Khusun, 2018). Schools
are considered high potential settings for
nutrition promotion because they provide
a natural setting for nutrition education to
help school children developing healthier
food-related habits (Thow et al, 2020), the
time that students spend at school and the
high proportion of school participation
rate (Hall et al, 2016). Moreover, schools
have teaching staff trusted by the parents
(Februhartanty and Khusun, 2018), who can
take on the tasks of being educators, role
models, and coaches (Hall et al, 2016).
Studies have confirmed that teachers
acknowledge the importance of nutrition
education. However, barriers remain that
prevent them from incorporating nutrition
education in the school activities. Such
barriers include competing agendas and
priorities at school; lack of provision of clear
guidelines for nutrition-friendly schools
(Octaria et al, 2021); lack of resources; teachers’
lack of knowledge and training (Chrisman et
al, 2020; Rapson et al, 2020); nutrition is not
part of the core school curriculum (Chrisman
et al, 2020); and parents’ and students’
resistance to change (Downs et al, 2012).
Thus, teachers require proper training so that
they can be engaged with nutrition topics and
feel confident delivering nutrition education
(Habib-Mourad et al, 2020; Rachman et
al, 2020). However, little is known about
the feasibility of some nutrition education
activities from the teacher’s perspectives.
Therefore, the present study investigated
t e a c h e r s ’ e x p e r i e n c e s w i t h va r i o u s
nutrition education activities and their
142

perceived key factors for effective nutrition
education.
MATERIALS AND METHODS
Study design and participants
This cross-sectional study targeted
primary school teachers in Bandung (West
Java) purposively selected to represent an
urban area in which schools with various
socioeconomic backgrounds were situated.
A minimum sample size of 548 teachers
was calculated according to a sample size
formula to determine the proportion in a
population of 100,000 persons (Lwanga
and Lemeshow, 1991); and was based on
an estimation of 61.4% of teachers with
good nutrition knowledge ( Jones and
Zidenberg-Cherr, 2015), a precision of 5%,
and a design effect of 1.5.
The schools were selected using the
proportionate probability to size method
considering the proportion of public and
private schools in Bandung. There were 12
teachers recruited from each selected school
who represented homeroom teachers from
grade 1 to 6 and subject teachers (ie science,
physical education, and others). Homeroom
teachers are those responsible for managing
students in one class and may also teach some
subjects. In total, 552 teachers were enrolled
from 36 public and 10 private primary
schools.
Measures
The questionnaire preparation was
initiated with four separate discussions
attended by a total of 23 teachers and
9 school principals from 9 schools with various
characteristics. The topic of discussion was
the dynamics of implementing nutrition
education in schools. These discussions were
used as a base to develop a self-administered
questionnaire consisting of demographic
characteristics, nutritional knowledge,
attitudes toward nutrition education,
implementation of nutrition education,
Vol 52 (Supplement 1) 2021
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and key factors for effective nutrition
education.
Demographic characteristics included
age, gender, highest attained educational
level (less than a bachelor degree (‘graduated
from High School and Diploma’), or a
bachelor degree or higher (‘graduated with
bachelor’s/master’s/doctoral degree), marital
status, years of teaching experience, school
type, and sources of health and nutrition
information.
Teachers’ nutrition knowledge was
measured by 11 true-false statements related
to nutrition comprising of the principles of
a balanced diet for Indonesians (Ministry
of Health Republic of Indonesia, 2014) and
common nutrition problems among schoolaged children. Each correct answer scored 1
point, and incorrect one was 0. For example,
for the statement “The physical growth
among boys is the same as that among
girls”, a score 1 was given for subjects who
answered that the statement was false, and
a score 0 for subjects who answered that the
statement was true. A score of 7/11 (a 70%
cut-off point) or higher was considered to
indicate good nutrition knowledge. These
items had adequate reliability, with Cronbach
alpha of 0.72.
Teachers’ attitudes to nutrition education
were quantified by measuring 16 items
representing five themes. The themes were 1)
perceived susceptibility: individuals’ beliefs
regarding their or other’s vulnerability to
a health or nutrition problem; 2) perceived
benefits: individuals’ beliefs regarding the
benefits that they or someone else would
gain from a practice; 3) perceived barriers:
individuals’ beliefs regarding the difficulties
arising from engaging in a practice; 4)
self-confidence: individuals’ beliefs regarding
his or her own ability to perform a practice
or his or her confidence in doing so; 5)
readiness to change: individual’s readiness
to adopt a new or ideal nutrition-related
practice (Macías and Glasauer, 2014).
Each response was presented as a 5-point
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Likert scale (1 = strongly disagree to 5 =
strongly agree). Each supportive attitude
scored 1. For example, for the statement of
“Every teacher has the ability to carry out
nutrition education at school”, a score of 1
was given for those who agreed or strongly
agreed and a score of 0 for those who strongly
disagreed, disagreed or were neutral. A score
of 11/16 (a 70% cut-off point) was considered
indicative of a supportive attitude. These
items had adequate reliability, with Cronbach
alpha of 0.72.
Nutrition education implementation at
school was assessed by two variables, namely,
teachers’ practices and their perceived
feasibility in implementing 10 nutrition
education activities. For each activity, the
teachers were asked whether they had done
it (yes/no), and how feasible it would be to
implement at their respective school (5-point
Likert scale;1 = totally unfeasible to 5 =
very feasible). Teachers were considered to
have practiced multiple nutrition education
activities if they had implemented at least
7/10 (70%) of the listed activities.
Key factors for effective nutrition
education were assessed based on teachers’
ranking on the importance of 11 key factors
chosen based on the initial discussions with
teachers and school principals. A score was
given for each rank, where the highest score
(11) was given for the highest or first-ranked
factor, and the lowest score (1) for the lowest
or eleventh-ranked factor. The total score for
each key factor was determined as the sum
of the scores from all subjects.
Pilot testing and data collection
Two pilot testing sessions were conducted
prior to data collection to ensure that the
questionnaire was comprehensible during
self-completion and accurately addressed
the study objectives. In each session, 50
teachers completed and gave feedback on
the questionnaire. The validity was tested
by assessing the strength of the item-total
correlation using the Spearman Test with
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an expected value >0.3. The reliability was
tested by assessing internal consistency
using the Cronbach alpha, with an expected
value >0.7. The second pilot test was performed
to ensure that the final questionnaire was
suitable for use in the actual data collection
process.
The data was collected in October 2016.
Each teacher completed the questionnaire
individually at their respective school.
Trained field staff explained how to fill in the
questionnaire and ensured that there were no
missing answers.
Data analysis
Statistical analysis was conducted using
the Statistical Package for the Social Sciences
(SPSS) version 20 software (IMB, New York,
NY). Results were considered statistically
significant at p - values<0.05. Subject
characteristics, nutrition knowledge, attitude
toward and practices of nutrition education,
perceived feasibility, and key factors were
presented as descriptive statistics. Multiple
logistic regression analyses using the Enter
method were employed to determine whether
specific characteristics were predictors of
teachers’ knowledge, attitude, and practice.
Univariate logistic regression analyses were
used to assess whether knowledge, attitude,
and practice in nutrition education were
significantly associated.
Ethical consideration
This study was conducted according to
the guidelines lain down in the Declaration
of Helsinki and all procedures involving
research study participants were approved
by the Ethics Committee from Faculty of
Medicine, Universitas Indonesia under
protocol number 369/UN2.F1/ETIK/V/2016.
Written informed consent was obtained from
all subjects.
RESULTS
Of the 552 teachers who participated in
the study, the majority were female (77.9%)
144

and married (83.9%). The age range was
21-60 years old (mean 44 years). Most
teachers graduated with a bachelor’s degree
or higher (83.2%) and had over 10 years of
teaching experience (73.9%) (Table 1).
The most common sources of health
and nutrition information were television
(40.6%), books (38.9%), and the internet
(38.8%). Other print media, health services,
training, family and peers, and social media
were referred to by 28.4%, 23.2%, 13.6%,
7.6%, and 6.5% of teachers, respectively.
Younger teachers (<35 years old) relied more
on the internet compared with older teachers
(35-50 and >50 years old; 64.3% vs 41.6 vs
21.8%, respectively). Meanwhile, the oldest
age group (>50 years old) relied more on
health services (32.3%) compared with the
younger groups (approximately 17%).
The median nutrition knowledge score
was five. Only one teacher achieved a perfect
score of 11/11. Among the 11 items, only
2 items were answered correctly by most
participants. Most teachers acknowledged
that child growth differs according to
gender and that adequate nutrition improves
children’s nutritional status. However,
teachers lacked knowledge of a balanced diet,
including dietary diversity, breakfast, and
child growth. Approximately 70% believed
that there was a single food that contains
complete nutrients required for schoolaged children. The topics most incorrectly
answered were about milk consumption and
dietary diversity. Overall, only 27% teachers
were considered to have good nutrition
knowledge (minimum of 7 correct answers).
Fig 1 presents the five themes of the
teachers’ attitudes toward nutrition education
at school. The two themes with the most
supportive attitudes were perceived benefit
and readiness to change. Meanwhile,
perceived barriers were among the themes
with the least supportive attitudes, where
74.5% of teachers considered children’s
dislike of vegetables as an inhibiting factor
of nutrition education, and 57.1% expected
Vol 52 (Supplement 1) 2021
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that nutrition education ideas should come
from the school principal and authorities.
Poor supportive attitudes were also found
under the theme of self-confidence, where
52.2% of teachers considered that nutrition
education could only be delivered by teachers
with special skills. Overall, 68.7% teachers
showed supportive attitudes toward nutrition
education in primary schools (minimum of
11 supportive responses).
Our results indicated that nutrition
education with more emphasis on individual
activities and requiring less collaboration
with other teachers were perceived feasible
by most teachers (Table 2). The proportion

of perceived feasibility declined with an
increase in the complexity of the activity.
The least feasible activities were organizing
a large-scale activity, such as a bazaar (42.8%)
or fund-raising event (36.4%). Overall, 60.9%
of teachers had practiced multiple nutrition
education activities (>7 activities).
Table 3 summarizes the association
of teachers’ characteristics with their
knowledge, attitude, and practice. Compared
with the oldest group, teachers aged <35
and 35-50 years old had 3.6 (95% confidence
interval (CI): 1.8-7.3) and 2 (95% CI:1.2-2.2)
higher odds of better nutrition knowledge,
respectively. Supportive attitudes were

Table 1
Characteristics of the teachers (N = 552)
Characteristic

n (%)

Gender
Male

122 (22.1)

Female

430 (77.9)

Age (years)
<35

115 (20.8)

35 - 50

226 (40.9)

>50

211 (38.2)

Educational level
Less than Bachelor’s Degree

93 (16.8)

Bachelor’s Degree or higher

459 (83.2)

Marital status
Married

463 (83.9)

Single, divorced, widowed

89 (16.1)

Years of teaching experience (years)
≤10

144 (26.1)

>10

408 (73.9)

School type
Public

432 (78.3)

Private

120 (21.7)
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Fig 1 - Teachers’ supportive attitudes to perform nutrition education in primary schools
Favorable attitude for numbers 1, 4, 5, 6, 11, 14 and 15 are composed of “agree and strongly agree”
statements.
Favorable attitude for numbers 2, 3, 7, 8, 9, 10, 12, 13 and16 are composed of “disagree and strongly
disagree” statements.
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Table 2
Teachers’ perceived feasibility and practice in performing nutrition education

Collaboration with other teachers, parents
and other parties

Individual

Activity
type

Nutrition education activities (n = 552)

Perceived feasible

Perceived feasible and
practiced the activity

n (%)

n (%)

1. Insert nutritional messages in teaching
session

535 (95.9)

413 (74.8)

2. Discuss about nutrition while eating
with students

516 (93.5)

376 (68.1)

3. Deliver nutrition education in schools
to a larger audience (eg during Monday
ceremony, before Friday prayer, or
during a literacy session)

414 (75)

247 (44.7)

4. Create creative ideas with students (eg
develop nutrition education media, such
as poster, picture card, coloring sheet,
video, etc)

370 (67)

220 (39.9)

1. Invite parents to get involved

409 (74.1)

267 (48.4)

2. Invite canteen food sellers to be actively
involved in nutrition education through
the food sold

395 (71.6)

273 (49.5)

3. Communicate with food sellers outside
the school to support student’s healthy
eating habits

388 (70.3)

220 (39.9)

4. Encourage other teachers to contribute
some ideas on nutrition education
activities and media

349 (63.2)

197 (35.7)

5. Organize a special event for nutrition
education (eg a bazaar)

236 (42.8)

96 (17.4)

6. Create creative ideas with students /
teachers and promote it to potential
funding support to provide financial
assistance

201 (36.4)

94 (17)

significantly more observed among females
(OR 1.6, 95% CI: 1.0-2.5), those with higher
level of education (OR 2.1, 95% CI:1.3-3.3),
and teachers at private schools (OR 1.7, 95%
CI:1.0-2.8). Teachers with good nutrition
knowledge showed significantly higher
odds of having a supportive attitude (OR
1.6, 95% CI:1.0-2.5). Additionally, nutrition
knowledge was significantly associated
Vol 52 (Supplement 1) 2021

with practices in implementing nutrition
education, but in the opposite direction (OR
0.7, 95% CI:0.5-0.97).
Table 4 presents the total ranked scores
for the 11 key factors of effective nutrition
education perceived by the teachers. Parents’
engagement, availability of school policies
and regulations, teachers’ role modeling in
147
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122
430

Female

552

n

Male

226
211

35-50

>50

459

Bachelor Degree or higher

408

>10

120

Private

38 (31.7)

111 (25.7)

106 (26)

43 (29.9)

126 (27.5)

23 (24.7)

40 (19)

67 (29.6)

42 (36.5)

118 (27.4)

31 (25.4)

149 (27)

n (%)

1.1 (0.7-1.7)

1

1.7 (0.9-3)

1

1.1 (0.6-1.8)

1

1

2 (1.2-3.2)**

3.6 (1.8-7.3)**

1.2 (0.8-1.9)

1

aOR (95% CI)

Good nutrition knowledge

92 (76.7)

287 (66.4)

285 (69.9)

94 (65.3)

330 (71.9)

49 (52.7)

140 (66.4)

167 (73.9)

72 (62.6)

304 (70.7)

75 (61.5)

379 (68.7)

n (%)

1.7 (1-2.8)*

1

1

1.2 (0.7-2.1)

2.1 (1.3-3.3)**

1

1

1.4 (0.9-2.1)

0.9 (0.4-1.6)

1.6 (1-2.5)*

1

aOR (95% CI)

Supportive attitude toward
school-based nutrition education

77 (64.2)

259 (60)

256 (62.7)

80 (55.6)

276 (60.1)

60 (64.5)

131 (62.1)

145 (64.2)

60 (52.2)

266 (61.9)

70 (57.4)

336 (60.9)

n (%)

1.3 (0.8-2.1)

1

1.1 (0.7-1.9)

1

0.8 (0.5-1.2)

1

1

1.1 (0.7-1.7)

0.7 (0.4-1.3)

1.3 (0.8-1.9)

1

aOR (95% CI)

Practicing multiple nutrition
education activities

Good nutrition knowledge was defined as teachers with 70% (7 out of 11) of correct answers on nutrition knowledge questions.
The supportive attitude was defined as teachers with 70% (11 out of 16) of expected answers on attitude questions.
Practicing multiple nutrition education activities was defined as teachers who have carried out 70% (7 out of 10) types of nutrition education activities.
aOR: adjusted odds ratio by multiple logistic regression; CI: confidence interval *p<0.05; **p<0.01; ***p<0.001

432

Public

School type

144

≤10

Years of teaching experience (years)

93

Less than Bachelor Degree

Educational level

115

<35

Age (years)

Sex

Total

Subject characteristics

Association of teachers’ characteristic to good nutrition knowledge, supportive attitude and
practicing multiple school-based nutrition education activities

Table 3
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Table 4
Rank of the most important key factors for effective nutrition education at school
Key factors for effective nutrition education at school

Total score

Rank

Parent’s engagement

4,666

1

Availability of school policies/regulations

4,607

2

Teacher’s role modelling

4,467

3

Students’ active participation

4,132

4

Routine implementation of a simple activities

3,745

5

Participation of food vendors around the school

3,682

6

Involvement of other stakeholders such as Public Health
Centre

3,609

7

Utilization of do-it-yourself teaching aids

1,985

8

Use of special events/days (eg Independence Day, National
Children’s Day)

1,980

9

Utilization of teaching aids provided by donors/ foundations

1,932

10

Availability of financial assistance from outside parties

1,627

11

Total score = weighted values × how many times it has been ranked
Weighted values (rank 1=11, 2=10, 3=9, 4=8, 5=7, 6=6, 7=5, 8=4, 9=3, 10=2, 11=1

practicing a healthier diet, and students’
active participation were ranked the top
four important factors for effective nutrition
education in schools. Interestingly, financial
assistance from external parties and teachings
aids from donors ranked among the least
important key factors.
DISCUSSION
In Indonesia, nutrition is not specifically
part of the school curriculum (Hapsari, 2017).
The teachers and principals from the nine
schools participating in the initial discussions
of our study shared that nutrition is
discussed in some subjects, mostly in
Science and Physical Education. The School
Health Program, an inter-sectoral government
program for all health-related activities at
school level, covers mainly students’ health
assessment at the beginning of each semester
and treatment for students with health
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problems during the school hours (Ministry
of Health Republic of Indonesia, 2015).
Studies have confirmed that teachers
acknowledge the importance of nutrition
education for helping children and adolescents
make healthier nutrition choices (Chrisman et
al, 2020; Hall et al, 2016; Octaria et al, 2021).
On the other hand, some studies show that
a lack of teachers’ knowledge and skills is
among the barriers to the implementation of
a nutrition program (Nguyen et al, 2015) or
the adoption of nutrition guidelines (Downs
et al, 2012) at school.
In terms of knowledge, the specific
nutrition topics of dietary diversity, breakfast,
and children’s growth were the least familiar
issues for the teachers in our study. A similar
finding among early childhood teachers
suggests that food groups and exchanges
within and across the groups are complex
and confusing topics (Rapson et al, 2020).
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Teachers require practical examples, for
instance, of what composes a healthy and
nutritious breakfast in a school breakfast
improvement program (Octaria et al, 2021).
Interestingly, the role of milk in children’s diet
was profoundly acknowledged by teachers
in the present study. This understanding
may be related to well-socialization of the
previous nutrition guide called “four basic
five excellent” as compared to the new
guide called Balanced Nutrition (Achadi et
al, 2010). Furthermore, teachers’ confusion
on the growth of the school children in this
study was similarly found in a previous
study stating that shorter and smaller grade
7 students were not of concern because
they were growing individuals who were
developing according to their genetic
makeup (Octaria et al, 2021).
In this study, teachers’ perceived
s u s c e p t i b i l i t y o f e ff e c t i ve n u t r i t i o n
education was related to the students’ home
environment, particularly unfavorable
family habits and poor diet among students
from underprivileged families. Similarly,
previous studies found the negative family
influences due to parental lack of nutritional
knowledge (Rachman et al, 2020) and the
lower amount of control that teachers have
over their students’ home environment
(Hall et al, 2016). A South African study
underpins teachers’ feeling guilty about
delivering nutrition education that was hard
to apply due to inadequate access to foods
(Kupolati et al, 2015). Both parental lack of
knowledge and economic disadvantage do
not overrule teachers’ understanding that
parental involvement is essential to avoid
sending conflicting nutrition messages to
children (Hall et al, 2016).
Majority of the teachers in our study
regarded students’ dislike of vegetables
and school authorities’ lack of initiatives
concerning nutrition education as barriers.
Student preference is an essential barrier
to the adoption of healthier food practices
in schools (Downs et al, 2012) especially
when low nutritious foods prevail around
150

the school premises (Kupolati et al, 2015).
Because school management may be viewed
as hierarchical and bureaucratic by the
teachers, the school authorities should
initiate necessary support for nutrition
education program. School policy is a key
to improving nutrition education in schools
(Nguyen et al, 2015), as it allows teachers
to contribute significantly to the program
while maintaining their responsibility to
teach the core subjects, encourages the
active participation of other teachers in the
program, and maintains teachers’ motivation
(Rachman et al, 2020).
Nearly half of the teachers in
our study reported a perceived lack of
self-confidence in delivering nutrition
education. Self-confidence refers to an
individual’s beliefs regarding his or her own
ability to perform a practice (Macías and
Glasauer, 2014). The low confidence may
be related to a lack of nutrition knowledge
and feeling unprepared to deliver nutrition
topics. Studies on school-based nutrition
education usually highlight the training of
teachers to improve their understanding
of the nutrition topics and to boost their
confidence. Yet, teachers acknowledge the
provision of a simple curriculum as well
as easy to use education materials as more
important than training to improve their
confidence (Hall et al, 2016; Keihner et al,
2011). The simplicity of the curriculum can
be maintained by keeping the material short,
using familiar terms, providing specific and
clear instructions, and making the activities
simple and brief.
Our study, however, found that training
was only mentioned by a few teachers as
their means of obtaining nutrition and
health information. Television, books, and
the internet as well as mass media such
as magazines and newspapers were more
commonly utilized. The frequent use of the
internet and books as sources of nutrition
information has been reported (Nguyen et
al, 2015; Jones and Zidenberg-Cherr, 2015;
Rapson et al, 2020). Teachers also perceive
Vol 52 (Supplement 1) 2021
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confusing nutrition messages in the media
as one of the major barriers to nutrition
knowledge (Rapson et al, 2020).
The present study demonstrated that
better nutrition knowledge is significantly
observed among younger teacher, but
not among teachers with longer teaching
experiences. This may be related to more
information sources being accessed by
younger people, and their higher curiosity
and intention to have more information about
nutrition because they are also parents of
school aged children (Agrawal et al, 2018;
Goodyear et al, 2019).
Our study revealed that female, highereducated and private school teachers
were associated with a more supportive
attitude toward implementing nutrition
education at school. Previous studies found
inconsistent results on this regard (Jones and
Zidenberg-Cherr, 2015; Aktas et al, 2020;
Perikkou et al, 2015). Nevertheless, adequate
nutrition capacity building should improve
knowledge and trigger supportive attitudes
in both male and female teachers.
The better attitude observed among
higher-educated teachers may be related
to better awareness of the importance of
nutrition education at school (Liu et al, 2018).
The more supportive attitudes were also
observed among private school teachers. In
Indonesia (Februhartanty, 2005) and similarly
in India (Rathi et al, 2017), private schools
are challenged to have additional programs
or activities such as nutrition education, to
attract parents’ interest.
The present study revealed teachers’
good interest on nutrition education as 61% of
them reporting to have practiced a minimum
of 7 out of 10 listed nutrition education
activities. The activities included individual
in-class, outdoor, and collaborative activities
that required the participation of other
parties such as parents, food vendors, and
potential donors for budget support.
A previous study found that the teachers’
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nutrition education practices were associated
with their nutrition knowledge and familiarity
with MyPlate (Chrisman e t a l , 2020).
In contrast, our study found that teachers
with lower nutrition knowledge scores had
practiced more nutrition education activities
than their fellow teachers with higher scores.
A study reported that teachers with less
knowledge can practice nutrition education
activities because they collaborate with other
teachers (Slusser et al, 2011).
Studies confirm that even if a lack of
knowledge is not directly a barrier, teachers
also acknowledge that improved nutrition
knowledge would increase the likelihood of
them delivering nutrition education (Jones
and Zidenberg-Cherr, 2015; Perikkou et al,
2015). Therefore, capacity building aimed
at improving the nutrition knowledge of the
teachers remains critical.
Interestingly, the first four key factors
for effective nutrition education included the
four key actors (ie parents, school authorities,
teachers, and the students), with parental
engagement ranked the first. School-based
nutrition education programs involving
family improve healthy eating knowledge
and attitudes, and increase fruit and vegetable
consumption (Langford et al, 2014; Dudley et
al, 2015). Parents contribute to healthy food
choices sold in the cafeteria (Metos et al,
2019), as volunteers or committee members
for some nutrition education activities
performed at schools (McIsaac et al, 2019),
are responsible for making healthy foods
available and modeling the consumption of
healthy foods at home (Jarpe-Ratner et al,
2016). Parental involvement may minimize
their resistance to change, which is often
reported as one of the main barriers to the
implementation of nutrition policies (Downs
et al, 2012; McIsaac et al, 2019).
The second ranked key factor was the
availability of school regulations or policies,
which is similarly found in South Africa
(Nguyen et al, 2015). Competing priorities
and demands focusing on academic-oriented
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activities impose challenges on schools to
implement nutrition promotion program
(McIsaac et al, 2019). The leadership of the
school authorities may provide established
and reinforced school policies that include
nutrition education into the school curriculum
with clear instructions for the teachers (Metos
et al, 2019), school canteen regulations
(Meiyetriani et al, 2019), the assignment of
formal teams for nutrition education while
encouraging active participation from all
school communities.
The present study found that students’
active participation was necessary for effective
nutrition education. Students must be given
the opportunities to learn and translate their
learning into practice (Lewallen et al, 2015)
such as in cooking (Jarpe-Ratner et al, 2016),
selecting and introducing new canteen menu
options to the school community (Waters et al,
2017), and fish farming activities in the school
pool (Mahmudiono et al, 2020). Moreover,
the active participation and excitement of the
students toward the topic creates enjoyment
for the teachers in facilitating the nutrition
education activities (Hall et al, 2016).
Our findings support the importance
of the core components of NutritionFriendly School Initiative of the World
Health Organization on having a written
nutrition-friendly school policy, enhancing
awareness and capacity building of the school
community, and creating a supportive school
environment (WHO, 2020).
Surprisingly, teachers in the present
study ranked two budget-related matters
as the lowest factors for effective nutrition
education, while other studies suggest the
otherwise (Hall et al, 2016; Hammerschmidt
et al, 2011). The budget is used, for example,
to acquire adequate learning kits and
supplementary materials which is a particular
concern because teachers find that their tight
schedule does not allow them the time to
create the learning materials themselves (Hall
et al, 2016). However, the statement in the
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questionnaire in our study did not indicate
the context of the funding issue (ie funding
in general or specific funding from another
party outside the school).
Successful school-based nutrition
education requires intensive, comprehensive,
long-term involvement of teachers and
parents, and inclusion of school regulations
to promote a healthy school food environment
(Meiklejohn et al, 2016; Wang and Stewart,
2013). Studies suggest that school-based
nutrition education must be theory-based,
incorporated into regular school curriculum
and activities, and supported by policy
makers and school management (Murimi
et al, 2017; Silveira et al, 2011). Finally, the
school management should be encouraged to
access support from credible sources such as
local government services. The present study
revealed only20% of the teachers accessing
support from the health service facilities,
similarly found elsewhere ( Jones and
Zidenberg-Cherr, 2015; Nguyen et al, 2015;
Rapson et al, 2020), indicating the need for
better socialization of the available resources
by the health authorities.
The strength of our study was that
it involved considerably large sample of
teachers who were selected to represent
various types of schools. This representation
allowed us to gain relevant insights on
teachers’ confidence to deliver nutrition
education, thereby reflecting the availability
of resources and the school’s commitment
to nutrition education, which was diversely
d e m o n s t r a t e d i n d i ff e r e n t s c h o o l s .
However, such understanding is limited
to the experiences of teachers from an
urban area. Future studies should consider
schools from rural setting to complement
the findings related to other challenges in
the implementation of nutrition education.
Additionally, despite being pre-tested as well
as having good reliability, some questions/
statements used to assess the teachers’
knowledge and attitude may not be well
understood by all subjects.
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In summary, the present study concluded
that teachers’ knowledge on nutrition needed
to be upgraded. They lacked resources
and support to boost their confidence in
delivering more creative and effective
nutrition education sessions. The study
also underscored the teachers’ perspective
on the harmony between school (school
policy, teachers’ role modelling behavior
and students’ active participation) and
home environments to develop students’
healthier habits through an effective nutrition
education.
T h e p r e s e n t s t u d y c o n fi r m s t h e
significance of supports needed by the
teachers and schools for engagement with
a meaningful nutrition education program.
Multiple sources of information were
available for developing teachers’ confidence
and skills. However, a proper training
program on nutrition education is essential
to guide the teachers on using accurate
information from the internet and social
media. The training should capacitate
teachers in accessing relevant resources/tools
and support from the school authorities to
implement nutrition education. It should also
provide opportunities to encourage teachers
to establish more routine nutrition education
activities aligned with students’ active
participation, parents’ involvement, and
school policy reinforcement. Furthermore,
the training should cover guidelines for
starting a nutrition education program at
school. As revealed in our study, teachers
may benefit a training program delivered
through multiple platforms to allow
self-paced learning as well as engagement
with other fellow teachers and nutrition
tutors. Additionally, the training content
mu st u se s imp le lan g uage, familia r
terms, and clear statements throughout the
program.
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Abstract. This study aimed to evaluate weight change of first-year medical students
and its association with food habits, physical activity, stress level, and sleep duration.
A retrospective cohort study was conducted by obtaining initial anthropometric data of
the first-year medical students in the 2018 Class of the Faculty of Medicine, Universitas
Indonesia from the university clinic on May-July 2018 and re-measured it on May-July
2019. These tools were utilized to assess the lifestyle: the Adolescent Food Habit Checklist
(AFHC) questionnaire (score 0-23); the Global Physical Activity Questionnaire (GPAQ),
and the Perceived Stress Scale (PSS)-10 questionnaire (score 0-40). Sleep duration was
categorized based on the National Sleep Foundation (NSF) classification. This study
enrolled 154 first-year medical students, with a median age of 18 years (16-20 years);
101 (65.6%) were female. Mean AFHC score was 9.5 (standard deviation, (SD) 4.01); 86
(55.8%) participants met the recommended physical activity level of >600 MET-min/
week; mean PSS-10 score was 18.35 (SD 6.49); and 77 (50%) participants slept below the
NSF recommended duration (<6 hours/night). Significant weight gain (0.43 kg; p = 0.012)
was observed during the first-year of college; 50% of these students were overweight or
obese. Female sex was the only independent predictor of weight gain (adjusted relative
risk (adjusted RR) 2.13; 95% CI: 1.05-4.29; p = 0.035). Small weight gain was observed
among the first-year medical students whom half of them already overweight or obese,
have unhealthy eating habit, low physical activities, in higher level of stress and not
meeting the recommended sleep duration. Weight gain in the first year of college may
be an indicator of continued lifestyle changes. Hence this study suggests several areas
for further research and supports the need for promotion of health awareness and health
activities within the university.
Keywords: Obesity, medical students, weight change; life-style, nutrition
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INTRODUCTION
Obesity is a major public health problem
globally. The World Health Organization
(WHO) reported that, in 2018, 650 million
people or about 13% of global adult
population were obese and 1.9 billion or
39% were overweight (WHO, 2021). In
Indonesia, the 2018 National Basic Health
Research study showed that 21.8% of adult
Indonesians were obese and 11.5% were
overweight (Ministry of Health Republic of
Indonesia, 2019).
Obesity is also observed among college
students, with obesity in 16.2% of students
and overweight in 23.8% (ACHA, 2018).
The first year of college (freshmen year)
may be a critical period for weight gain
among young-adults. In China, 9.5% of
college students had obesity (Jiang et al,
2018). In Indonesia, a study among medical
students in North Sulawesi showed 10%
of the students had obesity, and 22.7% of
male students in a medical school in Jakarta
showed central obesity (Sitorus et al, 2020;
Andalu, 2015).
The first year of college is crucial because
some studies have found an association
between obesity and the first-year weight
gain. One study found that the weight
gain among first-year college students was
5.5 times higher than those in the general
population, and the students’ weight gain
ranged from 0.45-9 kg (Mihalopoulos et
al, 2008). Another study showed a 3.5-kg
weight gain during the first year of college
(Lloyd-Richardson et al, 2009). A crosssectional study among medical students
in Pakistan reported 10.2% of the students
were overweight and 20.9% had obesity
(Khan et al, 2016).
Unhealthy eating habits and low
physical activity are among the risk factors
for weight gain among young adults
(Hutchesson et al, 2015). Physical activity
among freshman is low, less than the
recommended 30 minutes/day, and it
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tends to decrease with increasing age
(Huang et al, 2003). Another risk factor
for obesity is psychological stress; about
42% of students reported increased food
intake when experiencing stress, and
73% students reported increased snack
consumption during stress (Sinha and
Jastreboff, 2013). The experience of medical
school was associated with a high stress
level for students; a study found that 12.9%
of medical students had symptoms of
depression (Dahlin et al, 2005). They also
may have obesity due to stressful academic
activities (Tiwari et al, 2014). Individuals
with short sleep duration tend to have a
higher body mass index (BMI), which may
cause hormonal changes that will disturb
the balance between energy intake and loss,
ultimately resulting weight gain (Garaulet
et al, 2011; Culnan et al, 2013).
Research on weight gain and its risk
factors among medical students in Indonesia
has been limited. For this current study,
the first aim was to prospectively evaluate
weight gain among medical students during
their first-year of college. The second aim
was to learn the association between weight
gain and 4 risk factors: food habits, physical
activity, stress level, and sleep duration.
MATERIALS AND METHODS
Study design and participants
The study design was retrospective
cohort involving the first-year medical
students of Faculty of Medicine Universitas
Indonesia Class of 2018/2019. All 230
medical students whom have their initial
anthropometric data at the university
clinic from May-July 2018 were invited
to participate in this study. Those who
did not present for the final assessment
were dropped from analyses. The 1-year
anthropometric data and other variables
(food habits, physical activity, stress level
and sleep duration) were assessed from
May-July 2019.
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Anthropometry assessment
Body weight was measured using a
weight scale (SECA, Hamburg, Germany),
and body height was measured by using a
microtoise (PT Graha Megatama Indonesia,
Jakarta, Indonesia). The BMI was calculated
as body weight in kilogram (kg) divided by
body height in square meter. Nutritional
status was then classified based on the BMI
criteria for Asian population as follows:
2
underweight (BMI <18.5 kg/m ), normal
2
weight (18.5-22.9 kg/m ), overweight (23.02
2
24.9 kg/m ), obesity class I (25.0-29.9 kg/m ),
2
and obesity class II (>30.0 kg/m ).
Food habits assessment
Food habits were assessed using an
Indonesian translation of the Adolescent
Food Habit Checklist (AFHC) questionnaire
(Johnson et al, 2002). The scale was intended
to measure the adolescent healthy eating
behavior assuming that young people had
a degree of personal control in choosing
their food. Healthy eating behavior was
described as the avoidance of specific
energy-dense food, choosing low-fat meals,
consuming more fruit and vegetables, and
less snacking. The AFHC questionnaire
had 23 questions with a true/false response
format. In addition, 10 items offered “not
applicable” as a third response option. Each
“healthy” answer was scored as 1 point. The
final score was calculated by multiplying
the number of healthy responses with the
total number of questions (23) adjusting for
any not applicable and missing answers.
Physical activity assessment
Physical activity was assessed using
the Global Physical Activity Questionnaire
(GPAQ) developed by the WHO for
surveillance of physical activity (WHO,
n.d.). The GPAQ collects information
on participation in physical activity in
3 domains: 1) activity at work, 2) travel
to and from places, and 3) recreational
activities, as well as sedentary behavior. The
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questionnaire consists of 16 questions (P1P16) and was designed for administration
in face-to-face interviews conducted by
trained interviewers. The GPAQ has been
validated in Indonesia (Nurmalitta, 2017).
The intensity of physical activity was
expressed as the metabolic equivalents
(METs). Total physical activity per week is
the sum of the total MET minutes of activity.
The study participants were categorized
into 2 groups based on MET-min/week:
>600 MET-min/week and <600 MET-min/
week (WHO, n.d.). The definition of 1 MET
is the energy cost of sitting quietly, which
is equivalent to a caloric consumption of 1
kcal/kg/hour.
Stress level assessment
Stress level was assessed using an
Indonesian translation of the Perceived
Stress Scale (PSS)-10 questionnaire (Lee,
2012). The purpose of PSS-10 was to assess
the degree to which individuals perceive
their life as stressful. This questionnaire
presents 10 items on a 5-point Likert scale,
consisting of 6 negative and 4 positive
questions. Each question has 5 possible
answers scored as follows: 0 = never, 1 =
almost never, 2 = sometimes; 3 = fairly often;
4 = very often. Answers to the positive
questions (items 4, 5, 7, 8) were scored in
reverse. The stress level score was obtained
by summing all 10 items, with scores
ranging from 0-40.
Sleep duration assessment
Sleep duration was reported by the
students for the duration of sleep on a
weekday night (Sunday to Thursday) and
on a weekend night (Friday and Saturday).
The time was rounded to the nearest 15
minutes. The average time spent sleeping
per night was calculated for each student
as follows: [(school night × 5) + (weekend
night × 2)/7] (Culnan et al, 2013). Based on
the calculated results, sleep duration was
categorized as recommended (7-9 hours/
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night), may be sufficient (6-7 or 10-11 hours/
night), and not recommended (<6 or >11
hours/night) (Hirshkowitz et al, 2015).
Statistical analysis
Demographic data for the study
participants were presented descriptively.
Median difference between baseline and
1-year data was analyzed using the Wilcoxon
matched-pairs signed-rank test, and the
median difference between subgroups was
assessed using the Mann-Whitney U test.
The association between each risk factor
and weight gain was analyzed using the
chi-squared test. All tests were considered
statistically significant at p<0.05. The
magnitude of risk was expressed as the
relative risk (RR) and its corresponding
95% confidence interval (CI). Data analyses
were performed using Statistical Package
for the Social Sciences (SPSS) software
version 19.0 (SPSS, Chicago, IL).
Ethical considerations
Ethics Approval is obtained from
the Institutional Review Board for the
Students’ Research of the Faculty of
Medicine Universitas Indonesia (No.
KET-579/UN2.F1.D1/KBK/PDP.01/2019).
Written informed consent was obtained
from all study participants.
RESULTS
A total of 154 of 230 students were
present during the final assessment thus
eligible for analysis. No missing value was
found in any of the variable. The median age
was 18 years, ranging from 16-20 years old.
At study baseline, 75 (48.7%) participants
were overweight or obese. Mean AFHC
score was 9.5 (standard deviation (SD)
4.01); 76 (49.4%) participants had AFHC
score >9.5 (healthier eating habits). Based
on the WHO recommendation, 55.8%
participants had a physical activity level
of >600 MET-min/week (recommended).
Mean PSS-10 score was 18.35 (SD 6.49),
160

and 75 (48.7%) participants had a PSS10 score >18.35 (higher stress level).
Regarding sleep duration, participants
were equally distributed between <6
hours (not recommended) and 6-11 hours
(recommended or may be sufficient);
no participant slept >11 hours. Other
participant characteristics were shown in
Table 1.
Weight gain was significantly higher
among female students (median 1.0 kg;
range: 7.7 to 12.4 kg) than male students
(median 0.1 kg; range:12.9 to 10.8 kg; p
= 0.033). The change in BMI was also
significantly higher in female students
2
(median 0.36 kg/m ; range: 3.81 to 5.27 kg/
2
m ) than male students (median 2.01 kg/
2
2
m ; range: 4.31 to 2.61 kg/m ; p = 0.019).
Increased BMI was higher among female
than male students with a borderline
significance (63.4% vs 47.2%; p = 0.053).
Overall, exactly 50% of the students were
overweight or obese after 1 year of university
education (Table 2). Furthermore, among
96 students who gained weight, 87 (90.6%)
also had increased BMI and 46 (47.9%) were
overweight or obese.
The proportion of students who gained
weight was significantly more among
female than male students. In addition, the
tendency among the students who gained
weight was to also have a higher AFHC
score (healthier food habits) and higher
stress level. No significant association
between weight gain and physical activity
or sleep duration was noted (Table 3).
Female sex was the only independent
predictor of weight gain, after adjusting for
the AFHC score and stress level (adjusted
RR 2.13; 95% CI: 1.05-4.29; p = 0.035).
DISCUSSION
This study found a small but significant
weight gain among first-year medical
students. Although weight change was
not evaluated individually, weight gain
did not always translate into overnutrition.
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WEIGHT CHANGE AMONG 1ST YEAR MEDICAL STUDENTS

In fact, a small proportion of students
gained weight without increased BMI.
This finding was reasonable because
some students were still in a period of
growth or increasing body height. In
support to this finding, the proportion of
overweight or obese among the students
after 1 year of medical education was only
slightly increased (1.3%) from baseline.
However, 50% students were overweight

or obese. This number was unexpectedly
high and may reflect overnutrition since
childhood.
No single risk factor was significantly
associated with weight gain, except being
a woman. Female sex was the only
predictor of weight gain. Healthier eating
habits tended to increase body weight;
however, this finding should be cautiously
interpreted. The AFHC score calculation

Table 1
Characteristics of the first-year medical students (N = 154)
Characteristic

n (%)

Gender
Male

53 (34.4)

Female

101 (65.6)

Initial nutritional status
Underweight

17 (11.0)

Normal

62 (40.3)

Overweight

20 (13)

Obese class I

38 (24.7)

Obese class II

17 (11.0)

Food habit*
AFHC Score >9.5

76 (49.3)

AFHC Score <9.5

78 (50.7)
†

Physical Activity (GPAQ)

>600 MET-min/week

86 (55.8)

<600 MET-min/week

68 (44.2)

Recreational activities
Yes

70 (45.5)

No

84 (54.5)

Traveling activities
Yes

97 (63.0)

No
Stress level

57 (37.0)
‡

>18.35

75 (48.7)

<18.35

79 (51.3)
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Table 1 (cont)
n (%)

Characteristic
Duration of sleep
<6 hours

77 (50.0)

6-7 hours

43 (27.9)

7-9 hours

31 (20.1)

9-11 hours

3 (1.9)
§

Recommendation of sleep duration
Recommended

31 (20.1)

May be appropriate

46 (29.9)

Not recommended

77 (50.0)

*Cutoff point based on the mean AFHC score of the study participants
†

Based on WHO-GPAQ recommendation

‡

Cutoff point based on the mean PSS-10 score of the study participants

§

Based on the National Sleep Foundation classification: recommended 7-9 hours/night; may be
sufficient 6-7 or 10-11 hours/night; not recommended <6 or >11 hours/night
AFHC: Adolescent Food Habit Checklist; GPAQ: Global Physical Activity Questionnaire; MET-min:
total metabolic equivalent minutes of activity; PSS: Perceived Stress Scale; WHO: World Health
Organization

Table 2
Changes in body weight, height, and body mass index among first-year medical students
(N = 154)
Initial

1-year

p value

58.5 (39-127)

58.9 (39-138)

0.012*

22.79 (16.82-43.43)

23 (16.52-46.04)

0.346*

17 (11)

12 (7.8)

0.784

†

62 (40.3)

65 (42.2)

Overweight

20 (13)

25 (16.2)

Obese class I

38 (24.7)

34 (22.1)

Obese class II

17 (11)

18 (11.7)

Underweight-Normal

79 (51.3)

77 (50)

0.819

†

Overweight/Obese

75 (48.7)

77 (50)

Variables
Weight (kg), median (range)
2

Body mass index (kg/m ), median (range)
Nutritional status, n (%)
Underweight
Normal

Nutritional status group, n (%)

†

*Wilcoxon matched-pairs signed-rank test; Chi-square test
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26 (49.1)

Male

53 (69.7)

AFHC score >9.5

55 (64.0)

>600 MET-min/week

45 (57.0)

PSS score <18.35

‡

29 (37.7)

29 (37.7)

34 (43.0)

24 (32.0)

31 (36.0)

27 (39.7)

23 (30.3)

35 (44.9)

27 (50.9)

31 (30.7)

No (n = 58)

Weight Gain

1.00 (0.52 - 1.92)

1.61 (0.83 - 3.10)

0.86 (0.44 - 1.65)

0.53 (0.28 - 1.03)

1.41 (1.04 - 1.91)

RR (95% CI)

§

1.000

0.158

0.642

0.061

0.014

p value*

*Chi-square test; Cutoff point based on the mean AFHC score of the study participants; Based on WHO-GPAQ recommendation; Cutoff point based on
the mean PSS-10 score of the study participants; ∥Based on the National Sleep Foundation classification: recommended 7-9 hours/night; may be sufficient
6-7 or 10-11 hours/night; not recommended <6 or >11 hours/night

48 (62.3)

6-11 hours

†

48 (62.3)

<6 hours

Duration of sleep∥, n (%)

51 (68.0)

PSS score >18.35

Stress level , n (%)

§

41 (60.3)

<600 MET-min/week

Physical activity , n (%)

‡

43 (55.1)

AFHC score <9.5

Food habit , n (%)

†

70 (69.3)

Yes (n = 96)

Female

Gender, n (%)

Variable

Association among variables and changes in body mass index among first-year medical students (N = 154)

Table 3
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may produce a value between 0 and 23;
therefore, with an average score of 9.5, the
study participants, in fact, had poor eating
habits. However, >50% of study participants
showed sufficient physical activity based
on the WHO recommendations. Moreover,
the students’ stress level may be moderate
with an average PSS-10 score of 18.35,
considering that the maximum score was 40.
Weight gain for the study participants
was much lower than that portrayed by the
current belief or myth that college students
may gain 15 lb (~6.8 kg) of weight during
their freshman year. In fact, weight gain
during this period was minimal, although
significant (<4 kg) (Vella-Zarb and Elgar,
2009). Our study was conducted among
medical students of a prominent university
located in a metropolitan area. Aside from
that, 50% of them are overweight and obese.
This might make our population might not
be comparable to the population of other
studies. Nevertheless, first-year students
are particularly prone to weight gain. A
study found that 23% of students gained
>5% of their initial weight during their first
semester of college, at a modest amount
of 1.5 kg (Wengreen and Moncur, 2009).
Then, as their college years advanced, they
continued to gain weight. On average,
female students gained 1.7+4.5 kg and male
students gained 4.2+6.4 kg, although some
students lost weight during that period
(Lloyd-Richardson et al, 2009). Therefore,
increased body weight during the first
year of college may be alarming because
these lifestyle changes may be continued,
which confirms the need for promotion of
health awareness and activities within the
university.
It is well known that the AFHC score
negatively correlates with a high-fat diet
and positively correlates with a high-fiber
diet, health knowledge, and healthy eating
behavior (Lee, 2012). Thus, a low score
on the AFHC indicates unhealthy eating
habits. Although the present study failed
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to show statistical significance on this
point, the low AFHC average score is a
concern. The transition from home to the
campus environment causes significant
changes in dietary options. New students
also experience more freedom to choose
their food among a variety of healthy
and unhealthy foods (Brown et al, 2014).
However, one study has reported that the
first-year students recognize the benefits
of weight management, not only for the
physical attractiveness, but also for social
and mental health (Das and Evans, 2014).
Low physical activity and a sedentary
life may contribute to obesity. About 44%
of the participants in the current study
had low physical activity, but it was not
associated with weight gain. This number
was higher than that reported in a study
in the United States, which found that 29%
of 204 freshmen did not engage in regular
physical activity and gained significant
weight, about 2.5 kg, during this time
(p<0.001) (Racette et al, 2008). Another study
showed that for every 10 MET-min/week
decline in physical activity a significant
increase in BMI occurred, independently
from dietary intake (Kimm et al, 2005).
T h e P S S - 1 0 wa s n o t d e s i g n e d t o
categorize participants into low or high
level of stress. The stress level of the
current study participants was quite similar
to that reported with other surveys. A
study in the United Kingdom reported
a mean PSS-10 score of 19.79 (SD 6.37)
among university students (Denovan et
al, 2019). Data from a national survey in
the United States among 2000 adults (age
>18 years) showed that the mean score of
PSS-10 was 18.64 (SD 7.24) in 2006 for 137
adults and 16.78 (SD 6.86) in 2009 for 223
adults among the subgroup of participants
age <25 years (Cohen and Janicki-Deverts,
2012). For the present study, the goal was
to categorize participants into 2 groups
using the PSS-10 mean score (18.35) as
the cutoff point. However, no association
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between weight gain and stress level was
observed. In contrast, a study among
4065 adolescents age 11-16 years found a
significant association between stress level
and BMI (van Jaarsveld et al, 2009).
The present study showed that about
50% of the participants slept <6 hours/
night on average, but this duration of sleep
was not associated with increased BMI. In
contrast, a meta-analysis found that short
sleep duration (<6 hours) was significantly
associated with obesity risk (p<0.0001)
(Beccuti and Pannain, 2011). First-year
students may experience less sleep because
of their academic demands, which is a
very well-known situation among medical
students in particular (Johnson et al, 2002).
It is likely that, despite short sleep, the high
academic demands may cause increased
physical activities, thereby preventing
weight gain. However, further study in this
cohort is needed to evaluate weight gain
in the following years of medical school
and to assess whether these risk factors
play role.
This study has several limitations.
Fi r st , some variables were ob tain e d
by self-reporting questionnaire, which
depends on the participant’s perception
on the question, willingness to answer,
misinterpretation of the question, and
truthfulness of the response. Second,
for the initial anthropometric assessment
secondary data were used. This approach
may have results in a slight inaccuracy
because of the different methods and
measurement tools used.
In conclusion, a small amount of weight
gain was observed among the first-year
medical students whom half of them already
overweight or obese, have unhealthy eating
habit, low physical activities, in higher level
of stress and not meeting the recommended
sleep duration. University should play a
bigger role in promoting healthy life-style
among its students to prevent the long-term
health effect of overweight and obesity
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which could impact the productivity of the
university graduates in the future.
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FACTORS ASSOCIATED WITH CONSUMPTION OF HIGH
FAT SUGAR AND SODIUM FOOD AMONG PRESCHOOL
AGE CHILDREN FROM URBAN SLUMS OF PUNE, INDIA:
A PRELIMINARY STUDY
Shraddha Patil, Rupali Waghode and Kavitha Menon

Symbiosis Institute of Health Sciences, Symbiosis International (Deemed University),
Lavale, Pune, India
Abstract. Evidence indicates a high prevalence of malnutrition and the use of packaged
foods (High-fat sugar sodium-HFSS) in urban areas of India, especially among
preschool children. There is limited information available on the factors associated
with of the use of HFSS foods among preschool children living in urban areas of Pune.
The present study aimed to assess the factors associated with consumption of HFSS food
among preschool children. A cross-sectional study was conducted on preschool children
(n = 60) from the urban slum of Pune, India. Information on socio-demographic
characteristics, socioeconomic status and anthropometric parameters (height and weight)
were collected. Additionally, a semi-qualitative food frequency questionnaire was used
to assess the HFSS food consumption of children. Z-scores of weight-for-height (WHZ),
weight-for-age (WAZ), height-for-age (HAZ) were calculated to estimate the nutritional
status of the children. The study found a significantly higher mean daily fat
intake in ≥48-months old children whose mothers were less educated (p = 0.02). Also,
children who were in unfavorable home food environment had a significantly higher
mean daily sodium intake (p = 0.03). Children whose WHZ scores were ≥ -2SD had
a significantly higher mean daily sugar intake (p = 0.02); children who frequently
consumed bakery products had significantly lower mean scores of HAZ (p = 0.01) and WAZ
(p = 0.03). Overall, the present study reports that the home food environment and mother’s
educational status were associated with the HFSS food consumption among pre-school
children. The study underscores the importance to develop effective behavior change
strategies to instill healthy dietary habits in preschool children.
Keywords: HFSS food, preschool children, nutritional status, urban slums, home food
environment
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INTRODUCTION
Globally, malnutrition in young children
remains unabated. Nearly 200 million
children under age 5 are either stunted,
wasted or both. To ensure age-specific
physical and cognitive development,
pre-school children require adequate
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nutrition from nutrient-dense foods
(Vecchio e t a l , 2014). However, the
fulfillment of adequate nutrition for
children is challenging (Unger, 2013).
Minimum 340 million children have nutrient
deficiencies that contribute to poor growth
and development (UNICEF/WHO/World
Bank, 2020). The situation of poor growth
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and development is more pronounced in
certain population groups especially among
low-income household (Vilar-Compte et al,
2021). Among other, urban slum dwellers
are one of the risk population groups. The
nutritional status and diet of urban slum
children are far from being satisfactory
(Huey et al, 2019; Ruel et al, 2017). In India,
thousands of people migrate to urban cities
for employment and are forced to live in
slums due to low affordability of housing.
About 65.4 million people live slums
that are unsuitable for human habitation
due to overcrowding, poor sanitation,
hygiene and air pollution. The majority of
the parents work in informal sectors
for long working hours on low wages
which result into to neglected child care
(Ravindranath et al, 2019). The living
environment greatly influences the quality
of diets and nutrient intake of children.
A few studies reported higher use of
commercially produced pre-packaged
foods high in fat, sugar and sodium (HFSS)
among lower socioeconomic groups living
in urban slums of India (Gupta et al,
2016; Pingali et al, 2019). In addition to
their poor living environment, excess
consumption of HFSS foods increases the
risk of poor nutritional status in preschool
children. To develop the strategies to
reduce the consumption of HFSS foods
and associated malnutrition among
young children, information regarding
the potential factors that influence the
use of such foods need to be identified.
Hence, the present study aimed to assess
the factors associated with consumption
of HFSS foods among preschool children
from urban slums of Pune, India and its
association with children’s nutritional
status.
MATERIALS AND METHODS
Research area
A cross-sectional study was conducted
from February 2020 to March 2020 in
Vol 52 (Supplement 1) 2021

selected urban slums of Pune, India.
Pune is a rapidly expanding city and the
second-largest urban agglomerate in the
state of Maharashtra, placed under the
jurisdiction of Pune Metropolitan Region
with more than 40% of the population live
in slums.
Sample size and sampling methodology
In order to have a representative
sample out of 14 wards of Pune city, four
wards with large population size and
Integrated Child Development Scheme
(ICDS) centers (also known as Aganwadi
centers) were selected using a lottery
system. Further, from each selected ward
the study participants were selected using
purposive sampling technique.
The sample size was calculated by
2
2
using below equation z= p (1- α) *d(1-p)/d
where p = population proportion of positive
character; d = error tolerance. The estimated
sample size was 320 children aged between
3-5 years. However, due to the COVID-19
pandemic, the data collection was possible
only for 60 children. The power analysis
for t-test was conducted using the plausible
population mean, sample mean, and
standard deviation. Considering a power
of 80% and significance level of 95 %, the
sample size based on the power analysis
was found to be 63.
Participants
Aganwadi centers located in the selected
slums were contacted and parents of
apparently healthy children aged between
3 to 5 years were recruited (total 60). The
inclusion criteria were healthy children free
from any illnesses, aged between 3 to 5 years
and whose parents were willing to provide
the consent. Children suffering from any
illnesses at the time of recruitment were
excluded from the of the study.
Approvals
The study was conducted with the
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permission from the Women and Child
Development Department of Pune district.
Also, prior ethical approval from the
Independent Ethics Committee, Symbiosis
International (Deemed University), Pune
was obtained (approval letter dated 1 March
2016). The aim and the protocols of the study
were explained to the participant’s mother
in local language. Children who were
eligible as per the inclusion criteria were
enrolled for the study after taking informed
written consent from their mothers.
Data collection
The household survey method
and interview technique were used to
collect the relevant data for the study. A
trained research assistant was recruited
to administer the questionnaires and to
perform the anthropometric assessments
of children. During the training the data
collection using different tools were tested in
the field settings and the data collected was
validated against the trainer. Additionally,
reliability of the anthropometric data was
ensured using calibration of instruments
before the use.
Sociodemographic information was
collected using a pretested questionnaire
(tailor-made) and socioeconomic status
was calculated as per the Kuppuswami
scale (Guru Raj et al, 2015). Standard
of Living Index were calculated as per
the National family household survey
guidelines (Gurung et al, 2018; IIPS, 2017;
Rutstein, n.d.; Smith et al, 2003).
The World Health Organization
(WHO) standard protocol was used for the
anthropometric assessments of children.
Measuring devices such as Tanita digital
weighing scale Model HD 380 (Tanita Health
Equipment Co Ltd, Dongguan, China) with
an accuracy of 0.1 g and portable SECA
Stadiometer Model 213 (SECA, GmbH & Co
KG, Hamburg, Germany) with the accuracy
of 0.1 cm was used to measure the weight
and height, respectively and were calibrated
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using standard measures before taking
measurements. All the anthropometric
measurements were taken in triplicates and
the mean was calculated. The nutritional
status of children was determined by using
WHO Anthro software version 1.0.3 (WHO,
2009).
To assess the home food environment
eight questions were included in the tool,
each response was coded on a four-point
scale as never, rarely, usually, and daily.
The total scores were summed up and
categorized to dichotomous variable viz
favorable and unfavorable home food
environment. All questions were coded
such that a higher score (ie >24) indicated
the favorable home food environment, and
a lower score (ie <24) indicated unfavorable
home food environment (Couch et al, 2014;
Wyse et al, 2011).
S e m i - q u a l i t a t i ve f o o d f r e q u e n c y
questionnaire (FFQ) was used to assess the
patterns and frequency of consumption of
HFSS foods among children by interviewing
their mothers. The pretested FFQ with
total of 15 HFSS food items were used for
the study. These 15 foods were further
classified into 7 food categories - bakery
foods, bread spreads, savories, street foods,
instant noodles, chocolates and candies.
The FFQ was designed with frequency
categories such as once in a day, 2-3 times
per day, >4 times per day, once in a week,
2-4 times in a week, 5-6 times in a week, 1-3
times in a month and never. To calculate
per-day consumption of sugar, salt and fat
from HFSS foods standard measuring cups
were used. For analysis of the data from
FFQ the above categories were grouped into
the use of foods as frequently (ie daily and
weekly consumption of food items) and less
frequently (ie monthly and never).
The per-day consumption of sugar, salt
and fat from HFSS foods were calculated
using software “Ntuitive calculator”
developed by Fitterfly Healthtech Pvt Ltd,
Navi Mumbai, India. The nutrient values
Vol 52 (Supplement 1) 2021
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were based on the IFCT 2017 database
(Longvah et al, 2017). Statistical Package for
the Social Sciences (SPSS) software version
20.0 (IBM, Armonk, NY) was used to analyze
the data. Descriptive statistics were used
to summarize participants characteristics
and sociodemographic information such
as mean, standard deviation (SD) and
percentages (%). Student t-test was used
to study the differences in the mean
scores and association between variables.
p-value <0.05 was considered statistically
significant.
RESULTS
A total of 60 preschool children were
recruited to the study. The mean ± SD age
of children was 48.4 ± 6.3 months. The
result showed that 45% (n = 27) children
were from a lower middle-class family,

and 88.3% (n = 53) children’s households
were in the middle tercile standard of
living index. Almost two-third of the
children, 65% (n = 39), were living in joint
families. Most of the mothers (46.7%) and
fathers (36.7%) completed middle school
education. About 80% of mothers were
not working and 65% fathers were engaged
in unskilled occupation primarily as
sweepers, housekeeping staff, and mason
(Table 1).
Result indicated that the daily
mean ± SD consumption of sugar and
fat through HFSS foods among children
were 27.62 ± 19.01 g and 34.66 ± 20.16
g , r e s p e c t i ve l y ; a n d t h e m e a n ± S D
consumption of sodium was 407.93 ± 438.43
mg. The proportion of preschool children
w h o c o n s u m e d o f H F S S f o o d s we r e
calculated. The result showed that 30%

Table 1
Sociodemographic characteristics of pre-school children from slums of Pune
City
Variables
Age in months, mean ± SD

n (%)
48.4 ± 6.3

Gender
Male

27 (45.0)

Female

33 (55.0)

Economic status
Lower middle class

27(45.0)

Upper middle class

15 (25.0)

Upper lower class

18 (30.0)

Standard of living index (SLI)*
Medium SLI

53 (88.3)

High SLI

7 (11.7)

Type of family
Joint

39 (65.0)

Nuclear

21 (35.0)
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Table 1 (cont)
Variables

n (%)

Mother's age in years
20-30

50 (83.7)

>30

10 (16.7)

Education of mother
No education

1 (1.7)

<5 years complete

6 (10.0)

5-9 years complete

28 (46.7)

10 -11 year complete

12 (20.0)

12 or more year complete

13 (21.7)

Working status of mother
Working

12 (20.0)

Not working

48 (80.0)

Father's age in years
21-30

25 (41.7)

>30

34 (56.6)

Education of father
No education

20 (33.3)

<5 years complete

4 (6.7)

5-9 years complete

22 (36.7)

10 -11 year complete

12 (20.0)

12 or more year complete

2 (3.3)

Occupation of father
Skilled worker

21 (35.0)

Unskilled worker

39 (65.0)

SD: standard deviation
*SLI (Standard of living index) was constructed based on the different indicators such as
ownership of house and land; source of cooking fuel, house type, source of electricity, main
source of water, availability of kitchen, possession of household assets (car, scooter/bike,
telephone, refrigerator, television, radio, water pump, sewing machine, mattress, bed/cot,
chair, table, pressure cooker, clock,) Score ranging from 0-4 were assigned to each item.
These scores then summed and the total score were compared with SLI cutoffs. Based on
the cutoffs, SLI was classified as:
• SLI score between 0 -14: Low SLI
• SLI score 15 – 24: Medium SLI
• SLI score >25: High SLI
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HFSS food: Food high in fat sugar and salt (ie bakery item, bread spread, savories, street food, instant noodles, chocolate and candy)

15 (25.0)
0 (0.0)
5 (8.3)
13 (21.7)
Candy

14 (23.3)

7 (11.7)

4 (6.7)

2 (3.3)

14 (23.3)
2 (3.3)
10 (16.7)
11(18.3)
Chocolate

2 (3.3)

0 (0.0)

18 (30.0)

3 (5.0)

9 (15.0)
7 (11.7)
16 (26.7)
3 (5.0)
Instant noodles

0 (0.0)

0 (0.0)

23 (38.3)

2 (3.3)

22 (36.7)
23 (38.3)
4 (6.7)
0 (0.0)
Street food

0 (0.0)

0 (0.0)

11 (18.3)

0 (0.0)

17 (28.3)
1 (1.7)
11 (18.3)
18 (30.0)
Savories

0 (0.0)

6 (10.0)

6 (10.0)

1 (1.7)

22 (36.7)
6 (10.0)
9 (15.0)
10 (16.7)
Bread spread

0 (0.0)

3 (5.0)

10 (16.7)

0 (0.0)

29 (48.3)
4 (6.7)
0 (0.0)
3 (5.0)
9 (15.0)
Bakery items

2 (3.3)

0 (0.0)

13 (21.7)

5 - 6 times
a week
2 - 4 times
a week
Once a week
Once a day

2-3 times
a day

>4 times
a day

Frequency of consumption, n (%)
HFSS food item

Frequency of consumption of HFSS food in preschool children from slums of Pune City

Table 2

1 - 3 times
a month

Never
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(n = 18) children consumed savories
once a day, 38.3% of children
consumed instant noodles once a
week. Almost 18.3% of children
consumed street foods once a week.
The proportion of children who
consumed chocolates and candies
daily was 18.3% (n = 11) and 21.7%
(n = 13), respectively. These food
items were obtained from nearby
petty shops or grocery shops or
street vendors (Table 2). The study
explored the reasons for the high
HFSS food consumption among
these children. The reasons reported
included: a high demand for HFSS
foods among preschool children
(56.7%; n = 34), children’s preference
for HFSS foods (23.3%; n = 14),
and convenience of these foods for
mothers (16.7%; n = 10). Other than
the above reasons, mothers also
reported affordability of such foods
(Fig 1).
The association between daily
intakes of fat, sugar, and sodium from
HFSS foods (ie bakery foods - cake,
cookies, other baked foods, savories,
instant noodles, and chocolates and
candies) with sociodemographic
factors (ie standard of living index,
occupation of parents, education
of parents and the home food
environment) were examined.
The study found a higher mean
daily fat consumption in preschool
children ≥48 months of age (p = 0.02).
A significantly higher mean daily
fat intake among children of lesseducated mothers than children of
the well-educated mother (p = 0.02)
was observed. Also, children who
were in unfavorable home food
environment had significantly higher
mean daily sodium intake than
children who were in a favorable
home food environment (p = 0.03)
(Table 3).
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Fig 1 - Reasons for HFSS consumption
HFSS food: Food high in fat sugar and salt (ie bakery item, savories, instant noodles, chocolate,
candy and street food)

In addition, the association between
the nutritional status of children and daily
consumption of sodium, salt and sugar
were explored. The study found that out
of 60 children, 40% (n = 24) were stunted,
10% (n = 6) were wasted and 35% (n = 21)
were underweight. Further, the mean daily
sugar intake was significantly higher among
wasted children than those who were normal
(p = 0.02) (Table 4).
The association between frequency of
consumption of HFSS foods and its impact
on nutritional status of children was studied.
The results showed that the mean Z-scores
for height-for-age and weight-for-age were
significantly lower among children who
consumed bakery foods more frequently
than those who consumed such foods less
frequently (p = 0.01 and p = 0.03, respectively)
(Table 5).
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DISCUSSION
The present study assessed the factors
associated with consumption of HFSS food
among preschool children from selected
urban slums of Pune city. Study identified
that factors such as child’s age, mother’s
educational status and the family home
food environment were associated with
consumption of HFSS foods in preschool
children.
The present study revealed that HFSS
food consumption in older preschool
children (aged ≥48 months) was higher
than their younger counterparts (<48
months). Similar results were reported by
an Indonesian study conducted in Bandung
City which the authors reported increased
consumption of snack foods and sugarsweetened beverages with age (Green et
Vol 52 (Supplement 1) 2021
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32 (54.4)

≥48

33 (55.0)

Female

7 (11.7)

Medium

21 (35.0)

Nuclear

31 (51.7)

Less educated

21 (35.0)

39 (65.0)

Skilled

Unskilled

Occupation of father

29 (48.3)

Well educated

Education of father

39 (65.0)

Joint

Type of family

53 (88.3)

High

Standard of living index (SLI)

†

27 (45.0)

Male

Gender

28 (46.6)

N (%)

<48

Age in months

Variables

36.43

33.71

36.41

32.79

33.76

35.15

40.01

33.96

36.21

32.77

40.29

28.64

Mean

21.55

20.07

18.33

22.70

20.08

20.91

16.20

20.98

21.91

18.78

23.59

14.09

SD

0.49

0.68

0.25

-0.73

0.64

2.25

t-value

Daily fat intake

0.63

0.50

0.80

0.47

0.52

0.02*

p-value

29.83

26.44

30.20

24.87

24.41

29.36

30.04

27.31

25.56

30.15

32.28

22.72

Mean

22.20

17.25

16.71

21.14

17.87

19.60

10.94

19.88

16.83

21.44

21.15

14.98

SD

0.65

1.09

0.96

-0.36

0.93

1.97

t-value

Daily sugar intake

0.52

0.28

0.34

0.72

0.36

0.05

p-value

475.18

375.16

456.70

359.15

420.63

401.24

336.57

417.72

462.27

341.05

418.85

394.48

Mean

494.30

411.38

414.59

463.14

477.14

423.19

185.60

462.81

534.79

274.23

373.50

514.73

SD

0.81

0.85

0.16

0.46

1.05

0.21

t-value

Daily sodium intake

Association of daily intake of fat, sugar, sodium through HFSS foods with sociodemographic factors

Table 3

0.42

0.40

0.87

0.65

0.30

0.84

p-value
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48 (80.0)

Not working

47 (78.3)

Unfavorable

26.03

37.05

35.62

30.84

40.00

27.20

Mean

19.36

20.30

21.01

18.44

19.61

19.61

SD

1.75

0.72

2.49

t-value

Daily fat intake

0.09

0.47

0.02*

p-value

21.43

29.34

29.32

20.83

30.22

23.99

Mean

13.35

20.08

19.75

14.45

16.85

21.50

SD

1.34

1.40

1.26

t-value

Daily sugar intake

0.19

0.17

0.10

p-value

476.02

172.23

432.54

302.77

487.74

294.85

Mean

461.38

234.47

459.24

332.42

398.55

475.09

SD

2.28

0.88

1.68

t-value

Daily sodium intake

0.03*

0.38

0.21

p-value

HFSS food: Food high in fat sugar and salt (ie bakery item, savories, instant noodles, chocolate, candy and street food); SD: standard deviation

*Significance at p<0.05
†SLI (Standard of living index) was constructed based on the different indicators such as ownership of house and land; source of cooking fuel, house type,
source of electricity, main source of water, availability of kitchen, possession of household assets (car, scooter/bike, telephone, refrigerator, television, radio,
water pump, sewing machine, mattress, bed/cot, chair, table, pressure cooker, clock,) Score ranging from 0-4 were assigned to each item. These scores then
summed and the total score were compared with SLI cutoffs. Based on the cutoffs, SLI was classified as:
• SLI score between 0 – 14: Low SLI
• SLI score 15 – 24: Medium SLI
• SLI score >25: High SLI
‡Education of mother were grouped into dichotomous variable based on the criteria mentioned below:
• Well educated: ≥10-years of education
• Less educated: ≤9 years of education
§Home food environment: Questions to assess the home food environment were coded with a score from one to four depending on the response and if the
sum of all the individual score was >24 it was categorized as “favorable home food environment” and if the sum of all the individual score was <24 it was
categorized as “unfavorable home food environment”

Statistical test used: Student t-test

13 (21.7)

Favorable

Home food environment

§

12 (20.0)

Working

Working status of mother

35 (58.3)

Less educated

‡

25 (41.7)

N (%)

Well educated

Education of mother

Variables

Table 3 (cont)
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24 (40)

Stunted

6 (10)

Wasted

21 (35)

Underweight

0.68

0.64

4.90

0.50

0.52

0.49

p-value

32.47 ± 23.05

25.01 ± 16.17

45.16 ± 33.09

25.68 ± 16.13

26.09 ± 19.84

28.65 ± 18.65

Mean ± SD (g)

1.46

2.48

0.51

t value

Daily sugar intake

0.15

0.02*

0.61

p-value

333.25 ± 236.60

450.31 ± 517.84

225.72 ± 255.68

428.95 ± 451.74

343.64 ± 282.59

453.31 ± 520.80

Mean ± SD (mg)

0.98

1.08

0.94

t value

Daily sodium intake

0.33

0.29

0.35

p-value

g: gram; HFSS food: Food high in fat sugar and salt (ie bakery item, savories, instant noodles, chocolate, candy and street food); mg: milligram; SD: standard
deviation

*Significance at p<0.05

37.14 ± 20.47

33.33 ± 20.60

39.76 ± 25.31

34.10 ± 20.06

36.92 ± 19.37

33.16 ± 21.29

t value

Daily fat intake

Mean ± SD (g)

Statistical test used: Student t-test

39 (65)

Normal

Weight

54 (90)

Normal

Wasting

36 (60)

n (%)

Normal

Stuntedness

Nutritional status
of children

Association of daily intake of HFSS# food with nutritional status of preschool children

Table 4
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178

33 (55.0)

Less frequently

28 (46.7)

Less frequently

18 (30.0)

Less frequently

44 (73.3)

Less frequently

14 (23.3)

Less frequently

43 (71.7)

17 (28.3)

Frequently

Less frequently

Chocolate

46 (76.7)

Frequently

Instant noodles

16 (26.7)

Frequently

Street food

42 (70.0)

Frequently

Savories

32 (53.3)

Frequently

Bread spread

27 (45.0)

n (%)

Frequently

Bakery items

HFSS food items

-1.93

-1.38

-1.78

-1.46

-1.45

-1.78

-1.48

-1.56

-1.81

-1.30

-1.19

-1.96

Mean

0.99

1.15

0.86

1.20

1.22

0.79

0.78

1.26

0.78

1.33

1.11

1.01

SD

1.73

0.91

1.00

0.24

1.76

2.78

t-value

Height for age

0.09

0.37

0.32

0.81

0.08

0.01*

p-value

-1.62

-1.53

-1.68

-1.52

-1.47

-1.81

-1.49

-1.59

-1.62

-1.50

-1.31

-1.85

Mean

1.06

0.97

0.94

1.01

1.06

0.73

0.87

1.04

0.89

1.08

1.06

0.83

SD

0.31

0.53

1.18

0.36

0.44

2.17

t-value

Weight for age

0.76

0.60

0.24

0.72

0.66

0.03*

p-value

-0.54

-0.98

-0.80

-0.87

-0.80

-1.00

-0.81

-0.87

-0.69

-1.00

-0.84

-0.87

Mean

0.97

0.99

0.89

1.03

1.05

0.82

0.86

1.05

1.04

0.94

0.92

1.10

SD

1.56

0.22

0.66

0.24

1.24

0.11

t-value

Weight for height

Association between frequency of consumption of HFSS foods # with nutritional status of urban preschool children

Table 5

0.12

0.83

0.51

0.81

0.22

0.91

p-value
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*Significance at p< 0.05

Statistical test used: Student t-test

Frequently: daily and weekly; Less frequently: monthly and never

1.08
-1.61
15 (25.0)
Less frequently

-1.70

1.05

0.63
1.16
-1.48
45 (75.0)
Frequently

Candy

Vol 52 (Supplement 1) 2021

HFSS food: Food high in fat sugar and salt (ie bakery item, savories, instant noodles, chocolate, candy and street food); SD: standard deviation

1.24
-0.79

0.80
0.25
0.97
-1.54
0.53

p-value
t-value
SD
Mean

Height for age
n (%)
HFSS food items

Table 5 (cont)

al, 2019). The above observation of higher
consumption of HFSS foods among preschool
children could be attributed to the increased
food consumption related to the growth of
children. The increasing need for food often
fulfilled with less nutritious and cheaper foods
that are often high in fat, sugar and salt. The
increased demands for foods and nutrients as a
part of the growth should be fulfilled through
the right food choices. Evidence indicates that
poor feeding practices at an early age may lead
to the establishment of poor dietary habits in
children (Horodynski et al, 2007).

0.76
0.91
-0.88

0.30

t-value
SD
Mean
t-value
SD
Mean

Weight for age

p-value

Weight for height

p-value
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Parents influence the dietary habits of their
children. Mothers’ inadequate knowledge
about feeding, caregiving, and food choices is
a predominant factor affecting the child’s diet
(Ghane and Kumar, 2017). Multiple studies
reported the association between low maternal
education status and poor dietary habits in
children (Saldiva et al, 2014; van Ansem et al,
2014). The present study found that a low level
of maternal education was associated with
higher consumption of fat/day predominantly
through HFSS food in preschool children.
Conversely, a rural North-western Nicaraguan
study reported higher consumption of ultraprocessed foods in children of well-educated
mothers. The authors concluded that higher
level of education does not contribute to better
nutrition knowledge and practice (Contreras
et al, 2015). The differences in the results of
both studies could be due to the influence of
underlying sociodemographic characteristics
of the participants. Often it is observed that
well-educated mothers are gainfully engaged
and to overcome the time constraints they
rely on the use of ready-to-eat HFSS foods
for their children. A similar scenario exists
among our study population where working
mothers of urban slums provide HFSS foods
which are cheaper and convenient for children
to overcome the time constraints (Waghode et
al, 2019).
Home food environment was associated
with the dietary pattern of children (Birch
and Davison, 2001). Present study found
that unfavorable home food environment
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increased daily sodium consumption
among children. The study conducted in
the urban slum of Mumbai reported that
the replacement of nutritious food with
snack food items leads to poor nutrition
outcomes in children (Bentley et al, 2015).
Similar studies conducted in Iran reported
increased in daily fat consumption among
stunted children (Esfarjani et al, 2013).
The present study found that mean
z-score of height-for-age and the weight-forage was lower in children who consumed
bakery foods more frequently. Also, the
daily consumption of sugar was found
higher in wasted children. These findings
indicated that processed foods often replace
nutritious foods among children’s diets and
contribute to poor nutritional status.
With the limited sample size, the
study explored the factors associated with
consumption of HFSS food consumption
among preschool children. This preliminary
study identified low maternal education, age
of the child, and home food environment are
the factors associated with consumption
of HFSS food among preschool children.
However, the findings from this study
should be consider with caution as this
study is a preliminary study with a smaller
sample size hence the inference of this
study may not be sufficient to estimate the
association between independent variable
and the consumption of HFSS food among
children.
Despite this limitation this study
explored the association between
the nutritional status of children and
consumption of HFSS food among children.
Additionally, this study also reported
the reasons of consumption of HFSS food
among preschool children. Healthy home
food environment establishes a good eating
behavior among children leading to a
healthy food consumption pattern among
them as adults. Feeding healthy snacks and
storage of healthy foods instead of HFSS
foods could help to build healthy dietary
180

habits among children from a young age.
Higher and frequent consumption of these
products can result in malnutrition among
preschool children. Considering the role of
sociodemographic factors in the use of HFSS
foods, the initial findings underscore the
importance of nutrition awareness programs
and behavior change communication
strategies implemented in the study areas.
Further, larger studies to identify the social,
cultural and economic factors would help
to develop and implement these programs
and strategies.
In conclusion, the present study reports
that the home food environment and
mother’s educational status influence the
HFSS food consumption among preschool
Indian children from urban slums of Pune.
Further studies are needed to identify the
modifiable determinants of HFSS food
consumption among preschool children to
develop and implement effective behavior
change strategies for parents and children
to adapt to healthy diets.
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