UC Berkeley

Theses

Title

Consumption of packaged foods and sugar-sweetened beverages and the associations with
undernutrition among 24-month old Cambodian children

Permalink
https://escholarship.org/uc/item/2p62k7g]|
Author

Brown, Akemi L

Publication Date
2017

Copyright Information

This work is made available under the terms of a Creative Commons Attribution-
NonCommercial-NoDerivatives License, availalbe at

https://creativecommons.org/licenses/by-nc-nd/4.0J

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/2p62k7g1
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://escholarship.org
http://www.cdlib.org/

Consumption of packaged foods and sugar-sweetened beverages and the associations with
undernutrition among 24-month old Cambodian children
By

Akemi Laura Brown

A thesis submitted in partial satisfaction of the
requirements for the degree of
Master of Science
in
Health and Medical Sciences
in the
Graduate Division
of the

University of California, Berkeley

Committee in charge:

Professor Karen Sokal-Gutierrez, MD, MPH, Chair
Bathsheba Turton, BDS, MS
Professor Kristine Madsen, MD, MPH
Professor Lia Fernald PhD, MBA

Fall 2017






ABSTRACT
Consumption of packaged foods and sugar-sweetened beverages and the associations with
undernutrition among 24-month old Cambodian children
By
Akemi Brown
Masters of Science in Health and Medical Sciences
University of California, Berkeley

Professor Karen Sokal-Gutierrez, Chair

Child undernutrition remains a significant issue in Cambodia despite recent progress.
Among children under the age of 5, 41% were stunted or severely stunted and 12% were wasted
or severely wasted at the time of the last Demographic Health Survey in 2014. Thus, despite
progress, there is still much work to be done in improving child nutrition in this country.
Between the ages of 6 to 24 months, when infants are consuming complementary foods, sugar-
sweetened beverages and foods of low nutritional value may be contributing to child
undernutrition by replacing nutrient-dense foods. The aim of this study was to assess the
consumption of packaged foods and sugar-sweetened beverages, as well as the association of
these foods and beverages with anthropometric measures undernutrition, among children 24
months of age in rural and semi-rural Cambodia. Using secondary data from the Cambodia
SMILE study, a cross-sectional analysis of 362 24-month olds in rural and semi-urban areas of
the Kampong Speu province was performed. It was found that 70% of infants had consumed
packaged salty snacks or sweets and 25% had consumed a fruit juice or other sugar-sweetened

beverage on the previous day. On average, caregivers reported first introducing their infants to



packaged salty snacks at 3.3 months, packaged sweets at 2.8 months, and fruit juice or other
sugar-sweetened beverage at 2.4 months of age. Reported infant intake of fruit juice or other
sugar-sweetened beverage on the previous day was found to be significantly associated with
increased odds of stunting and wasting. Meanwhile, reported infant intake of two or more
packaged snacks, in comparison to no intake of these foods, was found to be associated with
decreased odds of stunting. These findings indicate that, among children in rural and semi-rural
Cambodia, foods and beverages of low nutritional value are being consumed at inappropriately
high rates and at ages much earlier than recommended. It also suggests that sugar-sweetened
beverages may be slowing national progress towards improving child nutritional status. Given
the rapid economic development occurring in Cambodia, as well as the rising rates of obesity and
overweight in neighboring countries, these findings emphasize the urgent need for interventions
that support and educate caregivers in healthy feeding practices of infants and young children in

Cambodia.
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PART I: LITERATURE REVIEW

I. Defining Undernutrition

Global child undernutrition, while on the decline, remains at an alarmingly high rate especially in
many low- and middle- income countries (LMICs). It is estimated that undernutrition is a cause
of 3.1 million child deaths annually, or 45% of all child deaths in 2011". Undernutrition also has
significant adverse implications for a child’s physical, cognitive, and behavioral development”.

Of course, in order to study undernutrition, it is important to have standardized definitions by
which to track and understand this phenomenon. While nutritional status can be assessed in a
variety of ways, such as clinically (e.g. physical examination) or biochemically (e.g. blood
analysis), one of the most common means used to measure nutritional status, especially in
epidemiological studies, is anthropometric data (e.g. height and weight). There are several key
anthropometric measures used to describe nutritional status.

Stunting, or being too short for one’s age, reflects a failure to achieve full linear growth potential
as a result of long-standing inadequate maternal and early childhood nutrition. Thus, it is often
used as a proxy for measuring chronic undernutrition. Children who are stunted have a height-
for-age Z-score (HAZ) below minus two standard deviations (-2 SD) from the median of the
reference population. Furthermore, those children who are below -3 SD from the mean of the
reference population are considered severely stunted. On the other hand, wasting reflects
significant weight loss or failure to gain weight as a result of recent famine or disease. Thus, it is
considered a proxy for acute malnutrition. Children whose weight-for-height z-score (WHZ) is
below minus two standard deviations (-2 SD) from the mean of the reference population are
considered wasted, or thin for their height. Children with a WHZ below minus three standard
deviations (-3 SD) are considered severely wasted’. Recent estimates suggest that stunting and
wasting between the ages of 1-59 months contributes to 14% and 12.6% of child deaths under
the age of five.

II. Global Prevalence and Burden of Undernutrition

In recent years, the global community has made great steps towards alleviating child
undernutrition. Globally, between 2000 and 2015, the prevalence of stunting among children
under the age of 5 has decreased from 32.7% to 23.2%". This decrease represents a change from
198 million children in 2000 to 156 million children in 2015". Thus, while this decrease in
stunting prevalence is commendable, there is still a long way to go. Additionally, in 2015,
approximately an additional 50 million children were wasted".

Furthermore, this burden does not fall evenly across the globe. Stunting is largely perpetuated by
factors rooted in poverty including food insecurity and parental lack of education, and more.
Thus, low-income and lower-middle-income countries bear the majority of the stunting burden,
as 90% of all stunted children live in these countries®. Additionally, by geographic measures,
Africa and Asia bear the greatest burden of stunting with a prevalence of 37% and 56%
respectively®. Of course, even within these countries, stunting varies by region. For example,



South Asian countries have made less progress in reducing stunting than Eastern Asian
counterparts4.

II1. Cambodia’s Child Health and Undernutrition

Prevalence, burden, and progress of childhood undernutrition

Cambodia is a lower-middle income country in Southeast Asia that has made considerable gains
in improving child health over the past decade. However, the country still has a high rates of
child mortality and undernutrition. According to the 2014 Cambodia Demographic Health
Survey (DHS), under-5 mortality had declined in the recent years from 54 deaths per 1,000 live
births to 35 deaths per 1,000 live births between 2010 and 2014. Despite this progress, this
means that one in every 29 Cambodian children does not survive to their fifth birthday”. It is
approximated that 60.4% of these deaths, in Cambodia, can be attributed to indicators of
undernutrition (i.e. maternal malnutrition, child underweight and wasting, suboptimal
breastfeeding or micronutrient deficiencies)’.

According to the Cambodian 2014 DHS, 32% of Cambodian children under the age of 5 are
stunted and 9% are severely stunted’. Overall, stunting increases with the age of the child, rising
from 13% among children age 6-8 months to 40% between the ages of 36-47 months’. This
dramatic increase in the prevalence of stunting with age, occurring around the time period of
complementary feeding, demonstrates the critical nature of this time period in child nutrition and
development. In fact, it is well recognized that the first 1000 days of a child’s life, from
conception to two years of age, is a key “window of opportunity” for reducing stunting’.

Fewer children in Cambodia are wasted than are stunted. According to the 2014 Cambodian
DHS, 10% of children under the age of 5 were wasted and 2% were severely wasted’. Several
key associations have been found in Cambodia among children who are wasted. Children who
are born to thin mothers (BMI <18.5), live in rural areas, or are small at birth are much more
likely to be wasted’. Though since 2000 the prevalence of wasting has decreased from 17% to
10%, this decrease has not been systematic. For example, in 2005, the prevalence of wasting
dropped to 8% but subsequently rose in follow years to the current rate’.

The factors perpetuating undernutrition and stunting in Cambodia are multifold. However, before
beginning to understand these factors, it is first essential to understand the implications of child
undernutrition, which range from a child’s ability to mount an immune response to infection to
behavioral outcomes.

IV. Effects of infant and young child undernutrition on health and development

While malnutrition has significant impacts on the health of all ages, infants and young children
are particular vulnerable to its negative consequences due to the critical development and growth
that occurs during this age. The time between birth and 24 months of age is especially critical for
children, with most growth faltering occurring during this time period’. Undernutrition during
early childhood has implications not only for mortality, as previously elucidated, but also for
cognitive and behavioral development. Thus, it has implications for school performance as well



as work productivity. This section will explore some of these effects, including those on:
immunity, behavior, cognitive development, and chronic disease.

Immunity

The interplay between child immunity and undernutrition is bi-directional. Serious infectious
diseases in childhood are significant contributor to undernutrition. For example, in low-income
countries, it has been shown that diarrheal episodes increase the odds of stunting before 24
months of age®. However, undernutrition is also an important predisposing factor to infectious
disease. Suboptimal growth in childhood, which includes stunting, wasting, and being
underweight, has been shown to increase the risk of death from infectious disease’. Even
children with mild anthropometric deficits (-2 SD <Z < -1 SD) have significantly higher
mortality rates from infectious causes such as malaria, measles, etc'. It is thought that poor
growth is associated with this increased mortality risk due to secondary immune suppression'’.
In Cambodia, this interaction between immunity and nutritional status is also present. In 2014,
19-20% of Cambodian children between the ages of 6-24 months reported diarrhea in the last
two weeks’. Not surprisingly, it has been shown in Cambodia that diarrhea is also associated
with stunting''.

Behavioral Development

Undernutrition during childhood also has important implications for behavioral and cognitive
development. Children who are stunted can show behavioral differences such as reduced activity
and play. For example, in a study of infants in Mexico, stunting as well as other markers of
undernutrition (e.g. iron deficiency) increased the odds of decreased activity and exploration'®.
Children in this study who had poorer nutritional status also spent significantly more time
attached to their mother than well-nourished children'?. These behavioral effects may also be
long-lasting. One study of stunted and nonstunted children in Jamaica found that children who
were stunted before 2 years old had poorer emotional and behavioral outcomes in adolescence'’.
Interestingly, there were no available studies which investigated the effect of stunting on
behavioral outcomes in Cambodia.

Cognitive Development

Given that children of poorer nutrition status are less likely to engage in exploration of their
surroundings, it is unsurprising that undernutrition also has effects on a child’s cognitive
development. In fact, stunting is a well-established risk factor for poorer child development”.
Studies have shown that stunting before the age of 2-3 years old is associated with poorer
cognitive and educational outcomes in later life'*. Since stunting, through its effects on cognitive
development, may lead to poorer educational outcomes, it can also prevent individuals from
increasing their socioeconomic status'”.

In Cambodia, these cognitive effects of stunting have also been seen. One such study in

Cambodia found that severely stunted children scored significantly lower than children who were
not stunted on three different cognitive tests. Furthermore, children who were moderately stunted
scored significantly lower on two-out-of-three cognitive tests compared to children who were not



stunted. Additionally, other micronutrient deficiencies (e.g. iron deficiency) have also been
associated with lower cognitive scoring'®. Furthermore, diminished cognitive ability in childhood
has implications for work performance and productivity. For example, children who are stunted
are more likely to miss school and complete fewer years of schooling'’. Through its adverse
effect on cognitive development, undernutrition can be understood as a vicious cycle. Children
who are undernourished in childhood may not develop properly leading to cognitive deficits,
lower performance in school, and decreased work performance and income in adulthood. In fact,
it has been estimated that stunting, through the loss of schooling, results in 22.2% loss in income
as an adult'®. Because of this loss of income, this cycle of undernutrition and its effects continues
across generations.

With economic growth of a country and decreased poverty, nutrition outcomes should improve.
Thus, economic losses from malnutrition not only slow economic growth but also improvements
in overall nutritional status of the population. In Cambodia, through analysis of malnutrition
indicators, it has been estimated that malnutrition costs the national economy of Cambodia more
that $400 million annually or 2.5% of GDP®. Stunting alone was estimated to represent over a
quarter of these losses due to decreased work performance and productivity®. Thus, stunting
affects not only economic and nutritional progress at the household level but also at a national
level.

V. Causes of infant and young child undernutrition

The factors that underlie and perpetuate undernutrition range from structural factors, such as
poverty, food insecurity and inadequate housing, to more proximate factors such as infection and
inappropriate feeding practices. In the following sections, a few of these contributing factors of
undernutrition are examined with an emphasis on infant and young child feeding practices.

Structural Factors

In general, undernutrition tends to decrease in prevalence with increased household wealth,
improved sanitation and water supply, and increased parental education among other factors. For
example, has been estimated that in most countries stunting prevalence among children under
five is 2.5 times higher in the lowest wealth quintiles compared to the highest wealth quintiles®,
Other factors such as maternal lack of education have also been shown to strongly contribute to
child stunting'®. Notably, stunting also varies with sex. In the countries with data, stunting
prevalence is slightly higher in boys than in girls®.

Similar patterns are seen in Cambodia. For example, there are clear inequalities in stunting
between rural and urban areas. The prevalence of stunting in Cambodia was 11% higher in rural
areas compared to urban areas”' . For example, in Preah Vihear, a rural village in the North of
Cambodia, the prevalence of stunting among children under 5 is 44%. On the other hand, in
Phnom Penh, the urban capital of Cambodia, the prevalence of stunting is 18%’. Notably,
however, modelling has suggested that this regional difference is related to differences in
household wealth as opposed to regional differences”'.

Socioeconomic status is indeed related to stunting rates in Cambodia, as in many other countries.
Stunting is about two times higher in children of the poorest wealth quintile than in those of the
wealthiest quintile’'. Wasting also showed this same association®'. Furthermore, in Cambodia, it
has been shown that parental education, household wealth, toilet facilities, and type of residence



are all associated with reduced stunting”. Other studies have also shown that undernutrition in
Cambodia is highest among those whose mothers had no education’'. Unfortunately, in 2005, a
quarter of Cambodia’s women had no education®.

Maternal Factors

Stunting exerts its effects in an intergenerational fashion. Stunted female infants, for example,
may become stunted mothers. It has been shown that maternal stunting, or a height less than 145
cm, increases the risk of small-for-gestational-age (SGA) infants”. Being SGA then puts these
infants at risk of stunting. Furthermore, it was shown in analysis of multiple LMICs that
maternal stature is inversely associated with stunting, along with infant mortality and
underweight™.

These same factors hold true for Cambodia. Analysis of DHS data from Cambodia showed that
stunting was associated with low birth weight and low mother body mass index (BMI).
Furthermore, a study investigating the economic effects of malnutrition in Cambodia, found that
nearly half of the money lost due to malnutrition occurs from indicators that are independent of
childhood measurements. In other words, these losses were derived from factors such as
maternal nutrition and anemia, breastfeeding, and folic acid deficiency in utero®. Finally, women
in Cambodia who did not have prenatal care had higher odds of having stunted children than
women with prenatal care™.

Breastfeeding

Inadequate breastfeeding likewise plays a significant role in undernutrition globally. It is
currently recommended that babies should be exclusively breastfed for the first six months of
life**. However, only 36% of infants younger than six months were exclusively breastfed in
2011%. Not only does breastfeeding, through the provision of ideal nutrition, prevent infant
morbidity and mortality, it also promotes cognitive and social development of infants'*.
However, while exclusive breastfeeding during the first 6 months has been shown to improve
infant survival and health, randomized interventions to promote breastfeeding have failed to
show an impact on stunting”.

In Cambodia, rates of breastfeeding are relatively high. According to 2014 DHS data, 73% of
children age 0-3 months are exclusively breastfed. However, only 65% of children age 0-5
months are exclusively breastfed’. Studies in Cambodia have shown that early initiation of
breastfeeding, exclusive breastfeeding under 6 months, and continued breastfeeding at 1 year
were associated with decreased risk of underweight in infants®®. Furthermore, breastfeeding was
found to be one of the most influential factors in the overall decrease in malnutrition rates
between 2000 and 2005 in Cambodia®'. However, these breastfeeding indicators were not
associated with other growth outcomes, such as stunting™.

VI. Complementary feeding

In the Global Context




During the time period between 6-23 months of age, the prevalence of malnutrition increases
substantially in many countries because of increased infection and poor feeing practices. For
example, as previously mentioned, in Cambodia the rate of stunting increases from 13% among
children age 6-8 months to 40% between the ages of 36-47 months’. This dramatic increase is
largely due to the transition to complementary foods in addition to breastmilk at this age.
Beginning around 6 months of age, breastfeeding alone is no longer able to meet the nutritional
demands of the growing infant. For this reason, at 6 months of age, it is recommended that
infants begin receiving complementary foods to fill this nutritional gap*. Complementary
feeding refers to the introduction of safe and nutritionally rich foods at about 6 months of age
when breastfeeding is no longer enough. It is typically provided between the ages of 6-23 months
in addition to breast milk®’.

According to the WHO, appropriate complementary feeding must be timely, adequate, safe, and
properly fed. Timeliness refers to the introduction of complementary foods when the need for
energy and nutrients exceeds what can be provided by breastfeeding alone, usually around 6
months. Complementary foods must also be adequate in energy and nutrients (e.g.
micronutrients, protein) as well as safe, or hygienically stored and prepared, so as to prevent
infection. Finally, complementary foods must also be fed in a manner consistent with a child’s
appetite, meal frequency recommendations, and appropriate methods for the child’s age®’.

One way of conceptualizing adequacy regarding complementary feeding is that foods must have
adequate dietary diversity and be provided at adequate frequency. The WHO has published
several core indicators related to complementary feeding, which include the following. Minimum
dietary diversity is the proportion of children 6-23 months of age who receive foods from 4 or
more food groups during the previous day. In addition, minimum meal frequency is the
proportion of breastfed and non-breasted children 6-23 months of age who receive solid, semi-
solid, or soft foods the minimum number of times for their age grouping (e.g. 3 times a day for
children 9-23 months of age who are breast fed)**. And, finally, minimum acceptable diet is the
proportion of children 6-23 months who receive the minimum dietary diversity and minimum
meal frequency.

Globally, in 2010, fewer than one-third of children 6-23 months of age met the minimum criteria
for diversity and approximately 50% did not reach minimum meal frequency™. This is
concerning especially when it’s been found that minimum dietary diversity is one of the most
consistent indicators of child length or height®’.

Ideally, during the period of complementary feeding, infants should be receiving some of the
most nutrient rich foods available in the household. However, in many low-income settings,
infants instead receive starchy, watery porridges that are nutrient poor’’. There are multiple
problems with this. First these porridges tend to be low in energy density and second, through
shear bulk, these porridges may “crowd out” other foods by taking up stomach capacity®'. Other
additional poor feeding practices such as late introduction of complementary foods, poor feeding
methods, and poor hygiene can also contribute to undernutrition during this period™.

In the Cambodian context




In Cambodia, 76% of children begin eating complementary foods at age 6-8 months, while 15%
continue to be either exclusively breastfed or given plain water in addition to breastmilk’.
However, only 32% of children meet the minimum acceptable diet based on the food frequency
and dietary diversity’. The percent children receiving grains was 63%, animal sources was 50%,
and fruits and vegetables were 38%".

As in many other low-income countries, in Cambodia, is very common for children to receive
traditional rice-based complementary foods that tend to be low in energy and nutrient content.
One study that examined the energy and nutrient densities of these complementary diets found
that among those children who were partially breast-fed, between the ages of 12-23 months, it
was found that the micronutrient densities of the complementary diets were all less than 80% of
the desired level®. Additionally, it was found that snack foods were the primary source of both
energy and these micronutrients among the partially and non- breastfed toddlers®. These snack
foods included items such as crisps, biscuits, and sponge cake in addition to beverages including
sweetened condensed milk and other sugary drinks®. Nutrient intakes for thiamine, calcium,
iron, and zinc were also below the WHO estimated needs™.

Disparities in complementary feeding also emerged by age in Cambodia. One study found that
younger children were less likely to reach the minimum dietary diversity standards compared to
older children. For example, only 42.5% of children 6-11 months of age were fed the minimum
number of food groups while 62.3% of children 18-23 months of age were fed the minimum
number of food groups®*.

VII. Infant and young child “overnutrition” and chronic disease

Given the rising global prevalence of childhood overweight and obesity, it is important to
contextualize infant and young child undernutrition within the broader context of malnutrition.
By doing so, it becomes possible to understand the implications of early child undernutrition on
overweight and chronic disease in later life. While malnutrition is often understood as
undernutrition, it more broadly and correctly means “a lack of proper nutrition”. Thus,
malnutrition may also occur in the form of overnutrition or being overweight. Children are
considered overweight when their weight-for-age is above two standard deviations (+2 SD)
above the mean™.

Unlike stunting for which, globally, the prevalence is falling, the number of children who are
overweight is only rising. As of 2015, approximately 6.2% of children under the age of five were
overweight. In other words, 42 million children under the age of five were overweight’. Between
1990 and 2010 the worldwide prevalence of childhood overweight and obesity increased from
4.2% t0 6.7%°; this is a 50% increase over 20 years. If this trend continues, this prevalence is
expected to hit 9.5% or 60 million children by 2020°°. While the prevalence of child overweight
is highest in high-income countries, increasing prevalence of child overweight is now occurring
LMIC. In fact, due to shear population size, the largest number of overweight children under the
age of five live in LMICs”,

While in Cambodia only a small proportion of the children are currently overweight, it is
important to consider the likelihood of increasing overweight prevalence given Cambodia’s rapid
economic development. As of Cambodia’s 2014 DHS, only 2% of children below the age of 5



were overweight’. Over recent years, the national prevalence of overweight children did not
increase in Cambodia, as it did neighboring developing countries including Vietnam and
Thailand. However, it did change between populations within Cambodia. For example,
overweight prevalence has increased in urban areas and decreased in rural areas'. Furthermore,
differences between socioeconomic groups in Cambodia are also prevalent. In fact, being in the
highest quintile of wealth was considered a risk factor for being overweight compared to the
lowest quintile®'.

As undernutrition in childhood, followed by rapid weight gain, may predispose individuals to
chronic disease in later years, Cambodia’s high prevalence of stunting in the face of increasing
prevalence of overweight, is worrisome. Analyses have shown that undernutrition is a risk factor
for high blood glucose levels, high blood pressure levels, and harmful lipid profiles even when
adjusted for height and body-mass index. It is thought that these effects may be mediated through
rapid weight gain in childhood®’. Additionally, those infants with faltered growth who later gain
weight rapidly in childhood may be at additional risk of adult obesity and the chronic disease that
come with it’”. In this context, Cambodia’s high stunting rate may have significant adverse
effects on the future rise of obesity and chronic disease in the country.

VIII. Infant and young child consumption of commercially produced “junk” foods

Rising consumption of commercially produced “junk” foods

According to the nutrition transition model, as the economies of LMIC’s grow, a dietary shift
from traditional foods low in fat and high in fiber towards foods high in fat and added sugar will
occur’®. Indeed, this trend is occurring globally. For example, the consumption of commercially
produced snack foods and beverages, which tend to be low in nutritional value and high in fat,
salt, and/or sugar content, is increasing globally. This consumption trend can be seen in Asia as
well as other regions undergoing rapid economic growth such as Latin America and Africa®.

Notably, this rising consumption of commercially produced snack foods has also been seen in
the context of complementary feeding. A recent analysis of DHS’s from 18 countries in Asia and
Africa showed a consumption of sugary snack foods by up to 75% of Asian children and 46% of
African children by the second year of life. Additionally, the proportion of children in this age
group consuming sugary snack foods was generally higher than the proportion receiving fortified
cereals, eggs, or fruit*’. Many of these countries where snack food consumption is increasing
have a high prevalence of undernutrition while overweight rates are rising”.

The problem with commercially produced “junk” foods as complementary foods

There are many problems with infants consuming commercially produced foods as
complementary foods. Firstly, these commercially produced foods can be thought of as foods of
low nutritional value (FLNV). These sugary or salty snack foods tend to have low nutritional
value but be high in energy content, added sugar, and salt*'. The consumption of these foods,
which consist largely of refined carbohydrates and sugar also leads to higher blood
triglycerides*”. Furthermore, increased salt intake during the first two years of life has been
associated with higher blood pressure in adulthood*’. These impacts — increased blood
triglycerides and blood pressure — present serious risks for the development of chronic disease in



adulthood. One such chronic health concern that is gaining attention is the impact that
commercially produced foods, especially those high in sugar content, have on oral health and the
development of dental caries. Refined carbohydrates such as those found in biscuits, for
example, are associated with an increased risk in dental caries**.

Finally, an additional concern regarding the consumption of commercially produced foods that
are high in salt and/or sugar is the impact on the taste development of children. It has been found
infants exposed to starchy foods, preferred salty solutions at 6 months of age compared to those
who had not been exposed to starchy foods*. Additionally, the repeated exposure to high
processed and sweetened foods can predispose individuals to sweet tastes*®. This is concerning
given the implications for future malnutrition, especially overweight, in the future if a child is
predisposed to liking sweet or salty foods.

Commercially produced “junk” food consumption in Cambodia

Recent evidence from Cambodia has suggested a rising consumption of packaged foods as
complementary foods among infants and young children. This is particularly worrisome given
Cambodia’s high rate of undernutrition, which may be exacerbated by the consumption of these
foods of low nutritional value during this critical time period of child development.

A recent study done by Pries et al 2016, found that of children 6-23 months of age living in
Phnom Penh, 55.0% had consumed a commercially produced snack food on the previous day and
80.6% had consumed one in the prior week’*. This commercially produced snack food was then
categorized to include some common food products such as chips, candy, etc. that are available
in Cambodia. The following consumption prevalence in the past week were reported:

chips/crisps (46.8%), bread (33.8%), candy/chocolate (27.3%), and cake/doughnut (19.5%)>*.
This study reflects similar analyses of DHS data. According to the DHS data, 44% of Cambodian
children aged 6-23 months had consumed sugary foods on the previous day*’. Considering that
children of this age should ideally not be consuming these foods at all, this high prevalence is
alarming.

The consumption of these commercially produced foods was not limited to snacks but also
extended to beverages. In the Pries et al 2016 study, 32% of children 6-23 months of age had
consumed a sugar sweetened beverage on the day prior with branded juice drinks and chocolate
milks being the most common™*. Another study found that 89.2% of preschool children were
given sweet drinks greater than or equal to 2 times per day*’. These consumptions of sweet
drinks among infants is not limited to branded juice drinks and other sugar sweetened beverages
like sodas. A study conducted to examine the experience of caries in children in Cambodia, for
example, found that 70% of mothers reported using sweetened canned milk to infant’s bottles.
When other solutions were used in bottles, a high proportion of mothers also reported adding
extra sugar to the drinks™,

Notably, these studies are some of the few describing this phenomenon in Cambodia. They also
are restricted solely to Phnom Penh, the urban capital of Cambodia. It is critical to note that the
capital, as mentioned previously, has one of the lowest rates of undernutrition.



IX. Access to commercial foods in Cambodia

Cost

The consumption of commercially produced snacks in high-income countries is generally
accepted to be high®’. However, total sugar, fat and salt consumption from processed foods has
actually begun to plateau in high income-countries while increasing in upper and lower-middle
income countries’’. Within Asia, irrespective of country income, carbonated soft drinks are the
most significant source of sugar while added oils and fats are the most significant source of fat>’,
This transition, from traditional diets to diets high in added sugar and fat, is not unexpected given
nutrition transition theories™.

A study done by Huffman et al. 2014 examined DHS data from 18 countries in Asia and Africa
in order to characterize the consumption of sugary snack foods amongst infants 6-23 months of
age. They found that the consumption of sugary snack foods increased with child’s age and
household wealth. Additionally, consumption tended to be higher in urban areas compared to
rural areas™.

In Cambodia, the effect of wealth on packaged snack consumption is still unclear. One study, for
example, found that that the consumption of sugary snack foods increased with wealth quintile in
all study countries including Cambodia®’. They likewise found that sugary snack foods were
more likely to be consumed by urban children than by rural children®. However, another study
done in Cambodia found that mothers of all socioeconomic statuses, who purchased
commercially produced snack foods for their children, spent the same amount on average on
these foods". This meant that mothers in the study, who purchased these foods for their children
0-23 months of age, spent $0.20 per day on cookies, $0.08 per day on candy/chocolate, $0.19 per
day on chips/savory snacks, and $0.32 cakes and doughnuts™.

Proximity, Advertising, and Feeding Practices

Physical access to commercially produced foods is also not an issue in Cambodia. Infant cereals,
for example, were found to be the most commonly available commercially packaged
complementary foods in stores in Phnom Penh. Additionally, over half of the stores sold “infant
snacks” consistent of crackers, biscuits, dried fruit, etc. >'. Note that many of these “infant
snacks” would not be considered acceptable complementary foods by WHO standards.

Advertising for these commercially produced foods is also prevalent. One study, in Cambodia,
found that almost all mothers (96.9%) of children age 6-23 months had observed a promotion for
a commercially produced snack product™. The desire to please children also played a role in
mother’s purchasing of these foods. In the study, the majority of mothers who fed their children
commercially produced snack foods reported doing so because their “child likes it” and many
also reported that their child “cried for it™**. Feeding practices surrounding these foods is also
problematic. Anderson et al. 2008 reported that the major role of inappropriate snacks in the
diets of Cambodian children was particularly concerning given that the purchasing and
consumption of these snacks was not frequently supervised by an adult™.
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X. Conclusion

Given Cambodia’s high prevalence of stunting coupled with rapid economic growth, it is more
critical than ever to understand how commercially packaged foods might be affecting infant
health in this country. Since commercially packaged foods tend to be low in nutritional value
they may be perpetuating the high levels of child undernutrition and contributing to increasing
rates of child obesity in the country. Additionally, as Cambodia develops, the consumption of
these foods will likely increase given adherence to the nutrition transition model®®. This means
that commercially packaged foods will likely play an important contributing factor to rising
chronic disease in Cambodia. Currently, however, the study by Pries et al 2016 is the only one to
describe the consumption of these foods in infanthood and the study was limited solely to the
urban capital of Phnom Penh, where undernutrition rates are lowest. Thus, is a need to improve
the data regarding the extent and reasons for the consumption of commercially produced “junk”
foods by young children as well as the association between this consumption and child
malnutrition in order to best inform the importance of this issue and next steps.
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PART II: THESIS

1. Introduction

Global child undernutrition, while on the decline, remains at alarmingly high levels especially in
many low- and middle- income countries (LMICs). It is estimated that undernutrition is a cause
of 3.1 million child deaths annually, or 45% of all child deaths in 2011'. Additionally,
undernutrition has significant adverse implications for a child’s physical, cognitive, and
behavioral development®,

Cambodia is one such country that still has a high level of child undernutrition. A lower-middle
income country in Southeast Asia, Cambodia has made considerable gains in improving child
health over the past decade. According to the 2014 Cambodia Demographic Health Survey
(DHS), under-5 mortality had declined in the recent years from 54 deaths per 1,000 live births to
35 deaths per 1,000 live births between 2010 and 2014. Despite this progress, this means that one
in every 29 Cambodian children does not survive to their fifth birthday”. It is estimated that 60%
of these deaths, in Cambodia, can be attributed to indicators of undernutrition (i.e. maternal
malnutrition, child underweight and wasting, suboptimal breastfeeding or micronutrient
deficiencies)’.

In 2014, of Cambodian children under the age of five years old, 41% were moderately or
severely stunted and 34% were moderately or severely underweight’. The high prevalence of
stunting, or being too short for one’s age, is particularly concerning due to its largely irreversible
consequences. Stunting reflects a failure to achieve full linear growth potential as a result of
long-standing inadequate maternal and early childhood nutrition. Thus, it is often used as a proxy
for measuring chronic undernutrition. In Cambodia, the prevalence of stunting is 13% among
children age 6-8 months and rises to a peak of 40% between the ages of 36-47 months’. This
dramatic increase in the prevalence of stunting with age, occurring around the time period of
complementary feeding, demonstrates the critical nature of this time period in child nutrition and
development. In fact, it is well recognized that the first 1000 days of a child’s life, from
conception to two years of age, is a key “window of opportunity” for reducing stunting’.

In order to achieve a further decrease in the levels of undernutrition amongst Cambodia children,
it is critical to pay attention to feeding practices during this “window of opportunity”.
Complementary feeding practices particularly demand attention. The World Health Organization
(WHO) recommends the introduction of solid foods to infants around the age of 6 months when
breast milk alone can no longer meet a child’s nutrient needs for appropriate growth. In
Cambodia, it has been reported that 76% of children begin eating complementary foods around
6-8 months; thus, around the recommended time frame’. However, in Cambodia, these
complementary foods often do not meet the recommended requirements of infants. One study
that examined the energy and nutrient densities of complementary diets in Cambodia found that,
among those children who were partially breast-fed, between the ages of 12-23 months, the
micronutrient densities of the complementary food diets were less than 80% of the desired
level®. Additionally, the study found that snack foods were the primary source of both energy
and these micronutrients both among the partially and non- breastfed toddlers™. These snack
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foods included items such as crisps, biscuits, and sponge cake in addition to beverages including
sweetened condensed milk and other sugary drinks™.

The alarming rates of increased snack food consumption among Cambodian infants and young
children as well as the health implications to this population are not well characterized. The few
studies that do exist are restricted to Phnom Penh, Cambodia’s urban capital, and do not
demonstrate whether this phenomenon extends to more rural areas of Cambodia. Understanding
this dietary change is important not only for addressing undernutrition in Cambodia now but also
for preparing for Cambodia’s future. Given Cambodia’s rapid economic development, as well as
the rising rates of obesity and overweight in neighboring countries, consumption of packaged
foods and sugar-sweetened beverages will likely have important implications for the
development of a double burden of malnutrition in Cambodia as has been seen elsewhere™. With
this in mind, the aim of this study was to assess the consumption of packaged foods and sugar-
sweetened beverages, as well as the association of these foods and beverages with
anthropometric measures undernutrition, among children 24 months of age in rural and semi-
rural Cambodia.

I1. Methods

Study design and data collection

Data to be analyzed were originally collected through the Cambodia SMILE study. A pilot study,
the Cambodia SMILE study was initiated with the aim of determining the effectiveness of a
community-based health promotion program in reducing dental caries in young children (from
birth to 24 months of age) in Cambodia. There was a control arm and an intervention arm of the
study. The intervention arm received fluoride varnish application along with oral hygiene
instruction and oral health education. This intervention was delivered at the same time as
existing well-child health programs (i.e. the delivery of vaccinations, vitamin A supplementation,
and de-worming tablets). The control arm did not receive the oral health intervention.
Participants for the intervention arm were recruited from community health centers (CHCs) in
two districts of the rural and semi-urban Kampong Speu Province and participants from the
control arm were recruited from a different district in Kampong Speu. It was determined that the
desired sample size was 392 participants (196 in the control arm and 196 in the intervention
arm). However, there was an assumed 30% loss to follow-up rate given the difficulty of retaining
participants in the Cambodian environment. As a result, the final goal for recruitment was 520
child-caregiver dyads.

Data were collected by trained primary health care providers at each data collection phase (9, 12,
15, 18, 24 months) using research examination forms. Data used for the analysis of this paper
were limited to the 24-month cross-sectional time-point due to the lack of nutritional and
anthropometric data at other time points. All data were collected between 2015 and 2017.

At 24-months, socioeconomic indicators, oral health indicators, responses to oral health
education questions, anthropometric data, a checklist of selected foods consumed on the previous
day, and responses to child behavior questions were collected. In regards to the checklist of
foods consumed on the previous day, caretakers were asked to report child consumption of
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selected foods on the previous day at multiple time points (i.e. morning, middle of the day,
afternoon, evening, night). Consumption of dietary staples (e.g. rice, meat, fruit, vegetables, egg)
and foods of low nutritional value (e.g. packaged snacks, packaged sweets, Khmer sweet cake)
were assessed in addition to beverages (e.g. breastmilk, bottled milk formula, bottled rice water,
sugar-sweetened beverages). Additionally, start dates for the initial introduction of the food and
beverage items was recorded.

Statistical analysis

Data was entered into and cleaned in STATA 15 SE. The control and intervention 24-month data
sets were merged to increase the sample size. The rationale behind this was that the original
intervention for Cambodia SMILE had minimal nutritional intervention; therefore, the
intervention was unlikely to directly affect nutrition outcomes. A binary intervention variable
was also created to control for the intervention in later logistic regressions. For the 24-hour
dietary recall, the multiple time points (i.e. morning, middle of the day, afternoon, evening,
night) were condensed to give overall consumption for the previous day. Additionally, two
composite variables were created to represent types of foods. This included a variable “foods of
low nutritional value” which was created by combining packaged salty snacks, packaged sweets,
and Khmer sweet cake; and a variable “packaged food” created by combining packaged salty
snacks and packaged sweets.

The zanthro package was used to calculate length-for-age z-score/height-for-age z-score
(LAZ/HAZ), weight-for-age z-score (WAZ), BMI-for-age z-score (BMZ), and weight-for-height
z-score (WHZ) according to WHO Child Growth Standards 2005. This anthropometric data was
then used to categorize children as stunted (LAZ/HAZ < -2 SD), wasted (WHZ < -2 SD), and
underweight (WAZ < -2 SD).

Cross-sectional analysis was then performed. Initial descriptive analysis assessed the level of
consumption of each respective food item (e.g. initial introduction, frequency of consumption).
Descriptive analysis was also conducted for anthropometric measures. The reported dates of the
first introduction of foods at 24-months was cross-checked with 24-hour dietary recall data from
previous time points (e.g. 12, 18, 21 months) to look for inconsistencies. There were no
inconsistencies found.

The association between stunting at 24 months and intake of foods of low nutritional value on
the previous day was assessed with multivariate logistic regression models. Variables to be
included in multivariate adjusted models were first analyzed by bivariate analysis. Those
variables that were found to have a p-value <0.20 were then moved forward to multivariate
analysis. Wald tests were then performed to remove variables from the models that did not
significantly impact the outcome in the multivariate model. A minimum of three models were
built for each of the anthropometric outcomes - underweight, stunting, and wasting. At a
minimum the three models included controls for sociodemographic covariates (Model 1),
sociodemographic and health covariates (Model 2), and sociodemographic and other food
covariates (Model 3). The full models can be found in the attached appendix.
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II1. Results

Study population sociodemographics

Data from 373 infants at 24-months of age were available for secondary analysis after
eliminating participants for whom anthropometric data was missing. The total sample
represented 10 villages spanning rural to semi-urban environments in the Kampong Speu
Province.

Table 1 describes participant characteristics. Infant age was 22.7 months + 2.9 SD at the 24-
month time point. There was an approximately equal representation of sexes with 55.2% of the
population being female.

The study population was overall low-income with parents having low education levels as was
expected given the relatively rural study location. The monthly income of households was <$250
or less than $8.20 per day for approximately 69% of the study population. For the majority of
parents, the highest level of education was primary school education or less. Among the
sociodemographic indicators, most households had electricity (84.7%) but lacked running water
(73.7%).

Additionally, 24.8% of parents reported their infant having diarrhea of greater than 3-days, and
20.6% of parents reported their infant taking antibiotics in the last month. Finally, 43.3% of
parents reported that their infant had been admitted to the hospital.

Table 1 Sociodemographic characteristics of study population

Mean £ SD or N (%), n=373
Child characteristics Sex
Male 169 (44.8)
Female 208 (55.2)
Child age (months) 22.7£29
Household characteristics Monthly income
<§50 29 (8.1)
$51-150 87 (24.2)
$151-250 130 (36.2)
>$250 113 (31.5)
Electricity 320 (84.7)
Running water 103 (27.3)
Average household size 50+ 1.7
Cooking Material
Wood 241 (63.9)
Charcoal 16 (4.2)
Gas 50 (13.3)
Mixture 70 (18.6)
Location
Rural 167 (45.0)
Semi-urban 204 (55.0)
Parent characteristics Parent age (years)
Mother 28.1+£ 5.5
Father 30.1£ 59
Parent education
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Illiterate 49 (13.1)
Primary 173 (46.3)
High School 141 (37.7)
University 11 (2.9)
Mother’s Occupation
Stay at home 98 (26.0)
Seller 19 (5.0)
Farmer 22 (5.8)
Government worker 3(0.8)
Other 235 (62.3)
Fathers occupation
Stay at home 34 (9.1)
Seller 19 (5.1)
Farmer 39 (10.4)
Government worker 12 (3.2)
Other 271 (72.3)
Child health characteristics Chest infection (in last month) 211 (55.7)
Diarrhea (>3 days in last month) 94 (24.8)
Hospitalized (in last month) 164 (43.3)
Took antibiotics (in last month) 78 (20.6)
Stunted 156 (43.1)
Wasted 58 (15.7)
Underweight 97 (26.8)

Anthropometric measures of nutrition by age

Infants in the study had high levels of undernutrition as represented by anthropometric measures:
43% of the infants were stunted, 16% of infants were wasted, and 27% were underweight (Table
1). These measures were slightly higher than national statistics.

First introduction of foods

For all food groups included in the study, the age at which the caregivers reported first
introducing a food or beverage to their infant was significantly earlier than the recommended six
months (Figure 1). The earliest introduced foods included milk formula at 1.0 £ 1.4 months and
rice water at 1.1 &+ 1.4 months.

Foods and beverages of low nutritional value were also introduced earlier than six months, very
early in infancy. Packaged salty snacks were introduced at 3.3 £ 1.7 months, packaged sweets at
2.8 £ 2.0 months, and Khmer sweet cake at 2.7 £ 1.9 months. The age of introduction for fruit
juice or other sweetened beverage was 2.4 £+ 2.2 months, also much earlier than the
recommended age.
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Figure 1: Age of first introduction in months to foods and beverages
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Frequency of reported intake of foods on previous day

The frequency of consumption of selected foods was analyzed using responses from the
checklists regarding foods that were fed to infants on the previous day (Figure 2). Rice or rice
porridge, a staple in the Cambodian diet, was consumed by 96.3% of 24-month old infants on the
previous day. The next most frequently consumed food was meat, consumed by 79% of infants.

When considered as an aggregate of Khmer sweet cake, packaged salty snacks, and packaged
sweets, foods of low nutritional value (FLNV) were the third most frequently consumed food
with 77% of infants consuming them on the previous day. Additionally, just over a quarter of
infants in the study had consumed any food of low nutritional value three or more times on the
previous day.

Packaged salty snacks alone were consumed by 59% of infants on the previous day.

Other foods were consumed by the following proportions of infants on the previous day:
vegetables (66%), fruit (36%), packaged sweets (34%), egg (33%), and Khmer sweet cake
(27%). Notably, packaged sweets and Khmer sweet cake were consumed at approximately the
same frequency as fruit and egg on the previous day.
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Figure 2: Frequency of consumption of reported foods on previous day at 24-month time point
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The frequency of consumption of selected beverages was also analyzed using responses from the
checklists regarding foods that were fed to infants on the previous day (Figure 3).

Infants breastfed on the previous day made up 27% of participants. This is likely due to the fact
that infants were around 24 months of age and either had stopped breastfeeding or were being
weaned from breastmilk. The next most commonly-consumed beverage was fruit juice or
another sweetened beverage. A quarter of infants had received fruit juice or other sweetened
beverage on the previous day. This was more than any other beverage besides water, which was
consumed by the majority (92%) of infants.
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Condensed milk and milk formula were the next most frequently consumed beverages at 23%
and 22% respectively. This was followed by soy milk at 16% and rice water at 15%.

Figure 3: Frequency of consumption of reported beverages on previous day at 24-month time
point
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Association between food and beverage intake on previous day and stunting at 24 months of age

Several sociodemographic characteristics were significantly associated with stunting in adjusted
models (Appendix Table A1 — Model 0). Female sex was associated with lower odds of stunting
compared to male sex (OR 0.58; 95% CI[0.37, 0.91]). Infants from families with an income
greater than $250 per month had significantly lower odds of stunting compared to those from the
reference group of families with an income of $0-50 per month (OR 0.28; 95% CI[0.11, 0.72]).
Having a mother whose occupation was either a seller or farmer was significantly associated
with decreased odds of stunting compared to having a mother whose occupation was a stay-at-
home mom (OR 0.22; 95% CI [0.06, 0.74] and OR 0.24; 95% CI [0.07, 0.83] respectively).
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Table 2 represents the association between foods and beverages of low nutritional value and
stunting at 24 months of age. Consumption of a bottled fruit juice or other sweetened beverage
on the previous day was significantly associated with increased odds of stunting in all models
(Table 2). In Model 1, when adjusting for sociodemographic covariates, bottled fruit juice was
found to be significantly associated with twice the odds of stunting at (OR 1.90; 95% CI [1.05,
3.12]). A similar association was found as well when also adjusting for health covariates,
including observed white spots on child’s teeth by caregiver and caregiver’s prediction of child’s
likelihood of having a toothache (Model 2). These variables were included to adjust for possible
confounding of mouth main on stunting, as improved dental hygiene has been shown to improve
child appetite®. Similar associations were also found when adjusting for other food covariates
(Model 3).

The consumption of 2 or more packaged salty snack foods was found to be significantly
associated with decreased odds of stunting in Model 2 when adjusting for sociodemographic and
health variables (OR 0.39; 95% CI [0.15, 0.98]). However, this association was not found when
adjusting for sociodemographic and other food variables in Model 3. There was a trend towards
significance found in both Model 1 and Model 3 suggesting that any consumption of packaged
salty snack foods on the previous day was associated with decreased odds of stunting.

Table 2: Association between foods and beverages of low nutritional value and stunting at the
24-month time point

Model 1: Adjusted Model 2: Adjusted Model 3: Adjusted for
for sociodemographic for sociodemographic sociodemographic and

covariates and health covariates food covariates
OR [95% CI] OR [95% CI] OR [95% CI]

Bottled fruit juice or other
sweetened beverage 1.90 [1.12,3.23]* 2.15 [1.08,4.291* 1.81 [1.05,3.12]*
Number of packaged food items

1 0.79 [0.45,1.39] 0.89 [0.42,1.89] 0.85 [0.48,1.52]

2 0.84 [0.42,1.65] 0.66 [0.27,1.59] 0.80 [0.40, 1.59]

3 or more 0.61 [0.31,1.21] 0.70 [0.27,1.81] 0.65 [0.32,1.30]
FLNV 0.84 [0.49,1.45] 1.03 [0.50,2.09] 0.86 [0.50,1.51]
Number of FLNV

1 0.97 [0.51,1.82] 1.27 [0.56,2.90] 1.03 [0.54,1.98]

2 0.93 [0.47,1.84] 1.06 [0.43,2.60] 0.88 [0.44,1.77]

3 or more 0.60 [0.31,1.19] 0.75 [0.30, 1.82] 0.64 [0.32,1.28]
Packaged salty snack 0.64 [0.41,1.02]" 0.65 [0.35,1.20] 0.63 [0.39,1.01]"
Number of packaged salty snacks

1 0.68 [0.41,1.13] 0.78 [0.40, 1.51] 0.64 [0.38,1.07]"

2 or more 0.57 [0.30,1.08]" 0.39 [0.15,0.98]* 0.61 [0.32,1.18]
Packaged sweets 0.99 [0.60, 1.61] 1.35 [0.71,2.58] 0.98 [0.59, 1.61]
Number of packaged sweets

1 1.17 [0.63,2.16] 1.49 [0.68,3.27] 1.16 [0.62,2.19]
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2 or more 0.80 [0.41,1.57] 1.18 [0.47,2.95] 0.79 [0.40, 1.57]

Association between food and beverage intake on previous day and wasting at 24 months of age

There were no sociodemographic characteristics found to be significantly associated with
wasting in adjusted models (Appendix Table A17 — Model 0). However, infants who received
the intervention from the original study design had higher odds of wasting when adjusting for
sociodemographic characteristics (OR 3.35; 95% CI [1.69, 6.67]). Additionally, in adjusted
models, infants who had received an antibiotic in the previous month had significantly higher
odds of being wasted (OR 2.39; 95% CI [1.11, 5.16]*) (Appendix Table A17 — Model 2).

Table 2 represents the association between foods and beverages of low nutritional value and
wasting at 24 months of age. Bottled fruit juice or other sweetened beverage was significantly
associated with a 2 to 3-fold increased odds of wasting, in all of the models. When controlling
for sociodemographic and health covariates in Model 2, bottled fruit juice or other sweetened
beverage was associated with a 2.15 times the odds of wasting (95% CI [1.08, 4.29]). As in
models of stunting, adjusted health covariates included observation of white spots on child’s
teeth by caregiver and caregiver’s prediction of child’s likelihood of having a toothache. These
covariates were included to control for effects of poor oral health hygiene and possible resultant
reductions in child appetite on child nutritional status’’. Similar associations were also found
when adjusting for other food covariates (Model 3).

There was a trend suggesting that consuming two or more packaged salty snacks on the previous
decreased odds of stunting when controlling for sociodemographics (Model 1) or
sociodemographics and other food covariates (Model 3). However, this trend disappeared when
adjusting for sociodemographics and health covariates (Model 2). No other foods of low
nutritional value were associated with wasting.

Table 3: Association between foods and beverages of low nutritional value and wasting at the
24-month time point

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for

sociodemographic sociodemographic and sociodemographic and
covariates health covariates food covariates
VARIABLES OR [95% CI] OR [95% CI] OR [95% CI]
Bottled fruit juice or other
sweetened beverage 2.52 [1.31,4.85]** 243 [1.24,4.78]** 2.61 [1.33,5.11]**
Number of packaged food items

1 1.47 [0.69,3.11] 1.45 [0.67,3.17] 1.41 [0.65,3.04]

2 1.75 [0.73,4.18] 1.71 [0.70, 4.20] 1.73 [0.71,4.19]

3 or more 0.44 [0.13,1.43] 0.49 [0.15, 1.63] 0.44 [0.13,1.48]
FLNV 1.31 [0.62,2.78] 1.34 [0.61, 2.95] 1.34 [0.62,2.88]
Number of FLNV

1 1.26 [0.53,2.97] 1.27 [0.51,3.13] 1.31 [0.55,3.14]

2 1.99 [0.81,4.86] 1.98 [0.78, 5.03] 1.88 [0.75,4.73]

21



3 or more 0.88 [0.33,2.36] 0.95 [0.35,2.61] 0.95 [0.35,2.58]

Packaged salty snack 1.30 [0.69, 2.45] 1.27 [0.65, 2.46] 1.44 [0.75,2.79]
Number of packaged salty snacks
1 1.50 [0.76,2.92] 1.44 [0.71,2.91] 1.62 [0.81,3.24]
2 or more 0.88 [0.35,2.22] 0.93 [0.36,2.41] 1.04 [0.40,2.70]
Packaged sweets 0.97 [0.50, 1.88] 1.08 [0.55,2.13] 0.84 [0.43,1.67]
Number of packaged sweets
1 1.80 [0.85,3.81] 1.83 [0.84,3.99] 1.51 [0.69, 3.28]
2 or more 031 [0.09,1.07]" 0.39 [0.11, 1.38] 0.29 [0.08, 1.02]"

IV. Discussion

The present study found alarming levels of consumption of packaged foods and sugar-sweetened
beverages, which have low nutritional value, among infants at 24 months of age. It is concerning
that, among the foods analyzed in this study, infants at 24 months of age were consuming a food
of low nutritional value more frequently than any other food except meat and rice. The low
dietary diversity found in this study is consistent with what has been previously reported in
Cambodia and is concerning given the association with undernutrition®***. These high
consumption rates are further put into perspective when it is considered that a quarter of infants
were receiving these foods three or more times during the previous day, suggesting that these
foods have become a staple of the Cambodian infant diet. In addition, over a quarter of infants
had received fruit juice or other sweetened beverage on the previous day. This is concerning as
these sugar-sweetened beverages have been linked to both malnutrition and obesity*'. Previous
studies in Phnom Penh have found similar results with just over half of children of 6-23 months
of age consuming a packaged snack food on the previous day”. It is likely that the numbers
reported in this study are higher than this given the older age of the study population.

Overall, these changes towards processed and packaged foods indicates that Cambodia is
undergoing a nutritional transition®®. As Cambodia continues to develop, these high levels of
consumption of packaged foods and sugar-sweetened beverages will likely increase and
eventually lead to increased rates of child overweight and obesity as has been noted in other
countries'>*. The double burden of malnutrition, with undernutrition continuing to existing in
rural areas and obesity increasing in urban areas, is already seen in neighboring countries such as
Vietnam™. If these feeding patterns continue in Cambodia, it is likely this country too will soon
be experiencing this double burden.

The most concerning of our findings is that caregivers reported first giving complementary
foods, including these foods of low nutritional value, at a mean age of three and a half months or
less. This is significantly earlier than the recommended six months of age. In particular, foods
and beverages of low nutritional value were started at a mean age between two to four months of
age. These findings contradict those that were found in the 2014 Cambodian DHS, which found
over a majority of children were exclusively breastfed until six months of age’. It is possible that
the different results may be attributed to the phrasing of our question which did not capture the
consistency with which children received these foods after being introduced to them the first
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time. However, it does point to the importance of needing to include foods of low nutritional
value and sugar-sweetened beverages in future surveys of infant and young child feeding
practices.

A concern with this early introduction to solid foods is the effects on infant and child
development. Exclusive breastfeeding for the first six months of life is critical to healthy infant
development and growth. Especially, in a rural, low-income environment such as that of this
study population, introducing other foods that need to be cooked or washed may introduce
infants to pathogens and thus, predispose them to illness. In addition, the infant gastrointestinal
tract prior to six months is not fully developed and thus, cannot digest and extract the needed
nutrients from solid foods. Feeding patterns are also known to affect the development of an
infant’s intestinal microbiome, which may then impact a child’s ability to metabolize and
produce essential vitamins among other effects™.

Infants in the study population showed high levels of undernutrition with 43% being moderately
or severely stunted and 16% being moderately wasted or severely wasted. This prevalence was
similar but slightly lower than that reported for the Kampong Speu province by the 2014
Demographic Health Survey, likely due to improvements since that time’. Multivariate analysis
found that different factors contributed to each of these outcomes, which is not surprising given
that stunting represents a chronic undernutrition while wasting represents more acute
undernutrition.

The causes of stunting are multifactorial and complex. In the present analysis, it was found that
child male sex, lower household income, and mother’s occupation as a homemaker were all
associated with stunting at 24 months. Similar findings regarding child sex and household
income have been previously reported in Cambodia''. Regarding mother’s occupation, it was
found that infants with mothers who were sellers or farmers were less likely to be stunted
compared to those infants with mothers who were stay at home. It is possible that this finding is
due to extra food, as opposed to income, that might be provided to the household and infants by
having mothers in these occupations.

The only food or beverage that was found to be significantly associated with stunting was bottled
fruit juice or other sweetened beverage consumption on the previous day, which was associated
with twice the odds of stunting in all adjusted models. Many studies have shown sugar-
sweetened beverages have been shown to be associated with weight gain and obesity”’.
However, it has also been suggested that these foods of low nutritional value could also displace
more nutrient dense foods and possibly contributing to undernutrition. For example, one study
showed that children with low sugar intake consume more protein, total fat, and key vitamins
compared to those with high sugar intake™®. Sugar-sweetened beverages are high in added sugar,
which is a known contributor to dental caries; furthermore, the treatment of dental caries has
been shown to improve child appetite’”>*. With this in consideration, it is possible that sugar-
sweetened beverages may be causing stunting through caries and subsequent appetite
suppression.

In adjusted models for the outcome of wasting, antibiotic use by the infant in the past months
was associated with over two times the odds of wasting. This is likely explained by the fact that
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infants who received antibiotics were likely very ill; it is known that illness, in particular
repeated bouts of diarrhea, can contribute to poor growth”. The only food or beverage that was
found to be significantly associated with stunting was bottled fruit juice or other sweetened
beverage consumption on the previous day, which was associated with over two times the odds
of wasting in all adjusted models. Further investigation is needed to examine the direction of this
relationship as it is possible children who were acutely ill were more likely to consume sugary
drinks instead of solid foods due to their illness.

In general, packaged salty snacks and packaged sweets were not significantly associated with
either stunting or wasting. High levels of packaged salty snack consumption (two or more on the
previous day) did trend towards decreased odds of stunting. This might suggest that infants
receiving these snacks are receiving more calories overall and thus, have lower odds of poor
growth. However, it should be explored whether these packaged snacks and sweets may be
contributing to other forms of malnutrition such as anemia or vitamin deficiencies.

This study has several limitations. The cross-sectional design of this study means that any
associations found between food intake on the previous day and anthropometric measures of
malnutrition cannot be causative. An assumption made by this study is that food intake on the
previous day is indicative of a pattern of food consumption by infants. Additionally, nutritional
composition and portion sizes of food and beverages were not available. As a result, packaged
foods and beverages could not be distinguished based on their relative contributions of calories
and nutrients. Given the difficulty of longitudinal studies, especially ones collecting detailed
nutritional data, in a rural, low-resource population such as the one in this study, a cross-
sectional analysis is the most practical for an exploratory study such as this one. Another
limitation of this study is the small sample size and one limited to rural and semi-rural
populations. However, it is important to note, that this is the first study to characterize packaged
food and beverage consumption in rural Cambodia. And finally, maternal health characteristics
known to affect child nutrition and health status in Cambodia, such as maternal height and
weight, maternal tobacco use, and maternal birth during the Khmer Rouge famine, were not
available for analysis''.

There are also many strengths to this study. As previously mentioned, this study is the first to
describe the consumption patterns of packaged foods and beverages among a rural Cambodian
population. Previous studies on this phenomenon have only been done in the urban capital,
Phnom Penh. Additionally, it contributes important data on the first introduction of packaged
foods and sugar-sweetened beverages to infants that has not been previously reported. This is
notable as early introduction to foods, especially foods with sweet taste, has been known to
affect child’s taste preferences for foods in later life*. And finally, this study explores and
suggests an association between the consumption of these foods and beverages with indicators of
undernutrition.

V. Conclusion
In conclusion, infants in rural and semi-rural Cambodia are consuming high levels of packaged

foods and beverages of low in nutritional value, and starting to consume them very early within
the first few months of age. Of these foods and beverages, fruit juice or other sweetened
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beverage consumption on the previous day was associated with increased odds of both stunting
and underweight suggesting that these beverages may be contributing substantially to child
undernutrition. Further studies should investigate the ways in which these beverages may be
contributing to undernutrition, such as through by displacing foods of higher nutritional value.
Finally, as Cambodia continues to undergo rapid economic development, a known promoter of
increased processed food and sugar-sweetened beverage consumption, it is critical to begin
initiating interventions and policies to reduce the consumption of these foods and beverages in
Cambodia. Such policies might include maternal and child health education programs to counsel
on the negative health effects of these foods and beverages. While Cambodia has taken steps to
limit the sale of these foods in schools, these policies have not had much success. In light of
these results, there needs to be renewed effort to limit these sales in schools possibly by
providing financial encouragement to vendors to sell more nutritious options. Without any such
action, Cambodia may soon be facing the double burden of malnutrition seen in many other low
and middle-income countries.

25



REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Bhutta ZA, Das JK, Rizvi A, et al. Evidence-based interventions for improvement of
maternal and child nutrition: What can be done and at what cost? Lancet.
2013;382(9890):452-477. doi:10.1016/S0140-6736(13)60996-4.

Black RE, Victora CG, Walker SP, et al. Maternal and child undernutrition and
overweight in low-income and middle-income countries. Lancet. 2013;382(9890):427-
451. doi:10.1016/S0140-6736(13)60937-X.

Blossner M, Onis M De, Organization WH. Malnutrition: quantifying the health impact at
national and local levels. Environ Burd Dis Ser. 2005;12(12):43.
doi:10.1371/journal.pone.0107040.

Unicef, WHO, Bank TW. Levels and Trends in Child malnutrition. 2016:4.
doi:10.1016/S0266-6138(96)90067-4.

Cambodia: Demographic and Health Survey. 2014.

Bagriansky J, Champa N, Pak K, Whitney S, Laillou A. The economic consequences of
malnutrition in Cambodia, more than 400 million US dollar lost annually. Asia Pac J Clin
Nutr. 2014;23(4):524-531. doi:10.6133/apjcn.2014.23.4.08.

Victora CG, de Onis M, Hallal PC, Blossner M, Shrimpton R. Worldwide timing of
growth faltering: revisiting implications for interventions. Pediatrics. 2010;125(3):e473-
e480. doi:10.1542/peds.2009-1519.

Checkley W, Buckley G, Gilman RH, et al. Multi-country analysis of the effects of
diarrhoea on childhood stunting. Int J Epidemiol. 2008;37(4):816-830.
doi:10.1093/ije/dyn099.

Pelletier DL, Frongillo EA, Schroeder DG, Habicht JP. The effects of malnutrition on
child mortality in developing countries. Bull World Health Organ. 1995;73(4):443-448.
Olofin I, McDonald CM, Ezzati M, et al. Associations of Suboptimal Growth with All-
Cause and Cause-Specific Mortality in Children under Five Years: A Pooled Analysis of
Ten Prospective Studies. PLoS One. 2013;8(5). doi:10.1371/journal.pone.0064636.
Ikeda N, Irie Y, Shibuya K. Determinants of reduced child stunting in Cambodia: analysis
of pooled data from three demographic and health surveys. Bull World Health Organ.
2013;91(February):341-349. doi:10.2471/BLT.12.113381.

Aburto NJ, Ramirez-Zea M, Neufeld LM, Flores-Ayala R. Some indicators of nutritional
status are associated with activity and exploration in infants at risk for vitamin and mineral
deficiencies. J Nutr. 2009;139(9):1751-1757. doi:10.3945/jn.108.100487.

Walker SP, Chang SM, Powell C a, Simonoff E, Grantham-McGregor SM. Early
childhood stunting is associated with poor psychological functioning in late adolescence
and effects are reduced by psychosocial stimulation. J Nutr. 2007;137(11):2464-2469.
doi:137/11/2464 [pii].

Walker SP, Wachs TD, Grantham-Mcgregor S, et al. Inequality in early childhood: Risk
and protective factors for early child development. Lancet. 2011;378(9799):1325-1338.
doi:10.1016/S0140-6736(11)60555-2.

Dewey KG, Begum K. Long-term consequences of stunting in early life. Matern Child
Nutr. 2011;7(SUPPL. 3):5-18. doi:10.1111/j.1740-8709.2011.00349.x.

Perignon M, Fiorentino M, Kuong K, et al. Stunting, poor iron status and parasite
infection are significant risk factors for lower cognitive performance in Cambodian
school-aged children. PLoS One. 2014;9(11). doi:10.1371/journal.pone.0112605.

26



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Adair LS, Fall CHD, Osmond C, et al. Associations of linear growth and relative weight
gain during early life with adult health and human capital in countries of low and middle
income: Findings from five birth cohort studies. Lancet. 2013;382(9891):525-534.
doi:10.1016/S0140-6736(13)60103-8.

Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L, Strupp B.
Developmental potential in the first 5 years for children in developing countries. Lancet.
2007;369(9555):60-70. doi:10.1016/S0140-6736(07)60032-4.

Emamian MH, Fateh M, Gorgani N, Fotouhi A. Mother’s education is the most important
factor in socio-economic inequality of child stunting in Iran. Public Health Nutr.
2013;17(5):1-6. doi:10.1017/S1368980013002280.

Lassi ZS, Das JK, Zahid G, Imdad A, Bhutta Z a. Impact of education and provision of
complementary feeding on growth and morbidity in children less than 2 years of age in
developing countries: a systematic review. BMC Public Health. 2013;13 Suppl 3(Suppl
3):S13. doi:10.1186/1471-2458-13-S3-S13.

Greffeuille V, Sophonneary P, Laillou A, et al. Persistent inequalities in child
undernutrition in Cambodia from 2000 until today. Nutrients. 2016;8(5):1-17.
doi:10.3390/nu8050297.

Sunil TS, Sagna M. Decomposition of childhood malnutrition in Cambodia. Matern Child
Nutr. 2015;11(4):973-986. doi:10.1111/men.12029.

Ozaltin E, Hill K, Subramanian SV. Association of Maternal Stature With Offspring
Mortality, Underweight, and Stunting in Low- to Middle-Income Countries. JAMA. 2010.
doi:10.1016/j.immuni.2010.12.017.Two-stage.

WHO (World Health Organization), UNICEF (United Nations Children’s Fund). Global
Strategy for Infant and Young Child Feeding. World Heal Organ. 2003:1-30. doi:ISBN 92
4156221 8.

Lutter CK, Daelmans BM, de Onis M, et al. Undernutrition, poor feeding practices, and
low coverage of key nutrition interventions. Pediatrics. 2011;128(6):e1418-27.
doi:10.1542/peds.2011-1392.

Marriott BP, White AJ, Hadden L, Davies JC, Wallingford JC. How well are infant and
young child World Health Organization (WHO) feeding indicators associated with growth
outcomes? An example from Cambodia. Matern Child Nutr. 2010;6(4):358-373.
doi:10.1111/5.1740-8709.2009.00217.x.

Organization WH. Complementary feeding. World Heal Organ. 2002.
http://www.who.int/nutrition/topics/complementary feeding/en/. Accessed November 30,
2016.

Who. Indicators for assessing infant and young child feeding practices Definitions - Part 1
Definitions. 2008;(november):19.

Onyango AW, Borghi E, de Onis M, Casanovas Mdel C, Garza C. Complementary
feeding and attained linear growth among 6-23-month-old children. Public Heal Nutr.
2014;17(9):1975-1983. doi:10.1017/S1368980013002401.

Dewey KG. Reducing stunting by improving maternal, infant and young child nutrition in
regions such as South Asia: evidence, challenges and opportunities. Matern Child Nutr.
2016;12 Suppl 1(S1):27-38. doi:10.1111/mcn.12282.

Dewey KG, Brown KH. Update on technical issues concerning complementary feeding of
young children in developing countries and implications for intervention programs. Food
Nutr Bull. 2003;24(1):5-28. doi:10.1177/156482650302400102.

27



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Abeshu MA, Lelisa A, Geleta B. Complementary Feeding: Review of Recommendations,
Feeding Practices, and Adequacy of Homemade Complementary Food Preparations in
Developing Countries — Lessons from ethiopia. Front Nutr. 2016;3(3):413389-41.
doi:10.3389/fnut.2016.00041.

Anderson VP, Cornwall J, Jack S, Gibson RS. Intakes from non-breastmilk foods for
stunted toddlers living in poor urban villages of Phnom Penh , Cambodia, are inadequate.
Matern Child Nutr. 2008;4(2). doi:10.1111/5.1740-8709.2007.00120.x.

Pries AM, Huffman SL, Mengkheang K, et al. High use of commercial food products
among infants and young children and promotions for these products in Cambodia.
Matern Child Nutr. 2016;12:52-63. doi:10.1111/mcn.12270.

Who. Global Database on Child Growth and Malnutrition. 1997;2:2-3.
doi:10.1093/tandt/11.7.180.

de Onis M, Blossner M, Borghi E. Global prevalence and trends of overweight and
obesity among preschool children. Am J Clin Nutr. 2010;92(5):1257-1264.
doi:10.3945/ajcn.2010.29786.1.

Victora CG, Adair L, Fall C, et al. Maternal and child undernutrition: consequences for
adult health and human capital. Lancet. 2008;371(9609):340-357. doi:10.1016/S0140-
6736(07)61692-4.

Popkin BM. Symposium : Obesity in Developing Countries : Biological and Ecological
Factors The Nutrition Transition and Obesity in the Developing World 1. 2001:871-873.
Woo JG, Guerrero ML, Ruiz-palacios GM, et al. Specific infant feeding practices do not
consistently explain variation in anthropometry at age 1 year in urban United States,
Mexico, and China cohorts. J Nutr. 2013;143(2):166-174.

doi:10.3945/jn.112.163857 .total.

Huffman SL, Piwoz EG, Vosti SA, Dewey KG. Babies, soft drinks and snacks: A concern
in low- and middle-income countries? Matern Child Nutr. 2014;10(4):562-574.
doi:10.1111/men.12126.

Moodie R, Stuckler D, Monteiro C, et al. Profits and pandemics: Prevention of harmful
effects of tobacco, alcohol, and ultra-processed food and drink industries. Lancet.
2013;381(9867):670-679. doi:10.1016/S0140-6736(12)62089-3.

Niinikoski H, Ruottinen S. Is carbohydrate intake in the first years of life related to future
risk of NCDs? Nutr Metab Cardiovasc Dis. 2012;22(10):770-774.
doi:10.1016/j.numecd.2012.05.002.

Strazzullo P, Campanozzi A, Avallone S. Does salt intake in the first two years of life
affect the development of cardiovascular disorders in adulthood? Nutr Metab Cardiovasc
Dis. 2012;22(10):787-792. doi:10.1016/j.numecd.2012.04.003.

Selwitz RH, Ismail Al, Pitts NB. Dental caries. Lancet. 2007;369(9555):51-59.
doi:http://dx.doi.org/10.1016/S0140-6736(07)60031-2.

Stein LJ, Cowart BJ, Beauchamp GK. The development of salty taste acceptance is related
to dietary experience in human infants: A prospective study. Am J Clin Nutr.
2012;95(1):123-129. doi:10.3945/ajen.111.014282.

Ventura AK, Mennella JA. Innate and learned preferences for sweet taste during
childhood. Curr Opin Clin Nutr Metab Care. 2011;14(4):379-384.
doi:10.1097/MCO.0b013e328346df65.

Turton B, Durward C, Manton D, Bach K, Yos C. Socio-behavioural risk factors for early
childhood caries (ECC) in Cambodian preschool children: a pilot study. Eur Arch

28



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Paediatr Dent. 2015. doi:10.1007/s40368-015-0215-7.

Todd R V, Durward CS, Chot C, So PK, Im P. The dental caries experience, oral hygiene
and dietary practices of preschool children of factory workers in Phnom Penh, Cambodia.
Int J Paediatr Dent. 1994;4(3):173-178. doi:10.1111/5.1365-263X.1994.tb00127 .x.
Smithers LG, Brazionis L, Golley RK, et al. Associations between dietary patterns at 6
and 15 months of age and sociodemographic factors. Eur J Clin Nutr. 2012;66(6):658-
666. doi:10.1038/ejcn.2011.219.

Baker P, Friel S. Processed foods and the nutrition transition: Evidence from Asia. Obes
Rev.2014;15(7):564-577. doi:10.1111/0br.12174.

Champeny M, Pereira C, Sweet L, et al. Original Article Point-of-sale promotion of
breastmilk substitutes and commercially produced complementary foods in. Matern Child
Nutr. 2016;12:126-139. doi:10.1111/mcn.12272.

Alkarimi HA, Watt RG, Pikhart H, Jawadi AH, Sheiham A, Tsakos G. Impact of treating
dental caries on schoolchildren’s anthropometric, dental, satisfaction and appetite
outcomes: a randomized controlled trial. BMC Public Health. 2012;12(1):706.
doi:10.1186/1471-2458-12-706.

McDonald CM, McLean J, Kroeun H, Talukder A, Lynd LD, Green TJ. Household food
insecurity and dietary diversity as correlates of maternal and child undernutrition in rural
Cambodia. Eur J Clin Nutr. 2015;69(2):242-246. doi:10.1038/ejcn.2014.161.

Stuckler D, McKee M, Ebrahim S, Basu S. Manufacturing epidemics: The role of global
producers in increased consumption of unhealthy commodities including processed foods,
alcohol, and tobacco. PLoS Med. 2012;9(6):10. doi:10.1371/journal.pmed.1001235.
Haddad L, Cameron L, Barnett I. The double burden of malnutrition in SE Asia and the
Pacific: Priorities, policies and politics. Health Policy Plan. 2015;30(9):1193-1206.
doi:10.1093/heapol/czul 10.

Béckhed F, Roswall J, Peng Y, et al. Dynamics and stabilization of the human gut
microbiome during the first year of life. Cell Host Microbe. 2015;17(5):690-703.
doi:10.1016/j.chom.2015.04.004.

Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain : a
systematic review 1 — 3. Am J Clin Nutr. 2006;84(2):274-288. doi:84/2/274 [pii].
Ruottinen S, Niinikoski H, Lagstrom H, et al. High Sucrose Intake Is Associated With
Poor Quality of Diet and Growth Between 13 Months and 9 Years of Age: The Special
Turku Coronary Risk Factor Intervention Project. Pediatrics. 2008;121(6):e1676-e1685.
doi:10.1542/peds.2007-1642.

Marshall TA. Preventing dental caries associated with sugar-sweetened beverages. J Am
Dent Assoc. 2013;144(10):1148-1152. doi:10.14219/jada.archive.2013.0033.

29



APPENDIX

Table Al. Association of consumption of bottled fruit juice or other sweetened beverage on previous day with being stunted at 24 months
of age

Model 0:
Sociodemographic
covariates
VARIABLES OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]
Bottled fruit juice 1.90 [1.12,3.23]* 2.15  [1.08,4.29]* 1.81 [1.05,3.12]*
Intervention 1.52  [0.95,2.44]" 0.89 [0.42, 1.86] 1.28 [0.78,2.10] 1.55  [0.97,2.47]"
Child sex (ref: male) 0.57  [0.36,0.90]* 0.52  [0.28,0.95]* 0.60 [0.37,0.96]* 0.58 [0.37,0.91]*
Income (ref: $0-50) * T *
$51-150 0.51 [0.20, 1.31] 0.40 [0.10, 1.59] 0.53  [0.20, 1.36] 0.55 [0.21, 1.40]
$151-250 0.41 [0.16,1.05]" 0.24  [0.06, 0.96]* 0.43  [0.17,1.12]" 0.43  [0.17,1.08]"
>$250 0.26  [0.10, 0.68]** 0.21 [0.05,0.85]* 0.28 [0.10,0.74]* 0.28  [0.11,0.72]**
Mother's occupation
(ref: Stay at home) * *x * *
Seller 0.18  [0.05,0.63]** 0.08 [0.02, 0.38]** 0.20 [0.05,0.70]* 0.22  [0.06, 0.74]*
Farmer 0.22  [0.06,0.77]* 0.15 [0.03,0.84]* 0.23  [0.06, 0.81]* 0.24 [0.07,0.83]*
Government
worker 0.65 [0.05, 7.90] 1.56  [0.08, 29.46] 122 [0.09, 17.18] 0.87 [0.07,10.85]
Other 0.88 [0.51, 1.52] 0.73  [0.35, 1.49] 1.02  [0.57, 1.80] 091 [0.53,1.56]
Household size (ref: 3
members)
4 members 1.10  [0.52,2.33] 1.84  [0.66, 5.12] 1.04 [0.48,2.24] 1.11  [0.53,2.31]
5 members 0.99 [0.46,2.13] 1.86  [0.63,5.51] 0.89 [0.41, 1.96] 0.98 [0.46, 2.09]
6 or more
members 1.35  [0.65,2.79] 2.95 [1.08, 8.04]* 1.30 [0.61,2.73] 142 [0.70,2.90]
‘White spots on child's
teeth observed by
caregiver 0.69 [0.37,1.26]
Likelihood that child
will have toothache
according to caregiver
(ref: Very likely)
Likely 1.33  [0.57,3.07]
Normal 1.57 [0.57,4.32]
Unlikely 1.14  [0.32,4.01]
Very Unlikely 0.83  [0.32,2.18]
Reported food
consumption on
previous day
Breastfed 1.57 [0.91,2.69]
Bottled milk
formula 0.67 [0.36, 1.25]
Bottled soy milk 0.65 [0.34, 1.26]
Bottled water 0.80 [0.35, 1.86]
Rice 419 [0.78,22.54]"
Constant 3.58 [0.98,13.04]" 5.63  [0.96,33.23]" 1.06 [0.12,9.39] 3.66 [1.03,13.07]*
Number of
observations 338 217 333 339
** p<0.01, * p<0.05, "
p<0.1
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Table A2. Association of consumption of number of packaged foods on previous day with being stunted at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and sociodemographic and
covariates health covariates food covariates
VARIABLES OR  [95% CI] OR  [95% CI] OR  [95% CI]
Number of packaged foods

1 0.79 [0.45, 1.39] 0.89  [0.42,1.89] 0.85 [0.48, 1.52]

2 0.84 [0.42,1.65] 0.66 [0.27,1.59] 0.80  [0.40, 1.59]

3 or more 0.61 [0.31,1.21] 0.70  [0.27, 1.81] 0.65 [0.32,1.30]
Intervention 152 [0.95,2.44] 0.92  [0.44,1.93] 128 [0.78,2.10]
Child sex (ref: male) 0.60 [0.38,0.95]* 0.54  [0.30, 0.98]* 0.63  [0.39, 1.00]"
Income (ref: $0-50) * T

$51-150 0.54 [0.21, 1.39] 0.39  [0.10, 1.58] 0.55 [0.21, 1.43]

$151-250 0.41 [0.16, 1.05]" 022  [0.05,0.91]* 043 [0.17, 1.11]"

>$250 028 [0.11, 0.72]** 021 [0.05,0.88]* 0.30 [0.11,0.79]*
Mother's occupation (ref: Stay at
home)

Seller 024 [0.07,0.83]* 0.11 [0.03,0.51]** 0.25 [0.07,0.87]*

Farmer 025 [0.07,0.87]* 0.17  [0.03, 0.90]* 0.25 [0.07, 0.90]*

Government worker 0.92 [0.07,11.63] 271 [0.13,57.83] 1.67 [0.11,26.19]

Other 0.93  [0.54, 1.60] 0.76  [0.38, 1.56] 1.06  [0.60, 1.87]
Household size (ref: 3 members)

4 members 1.14  [0.54,2.38] 1.96  [0.70,5.48] 1.09 [0.51,2.33]

5 members 1.02  [0.48,2.18] 1.87  [0.63,5.52] 0.94 [0.43,2.05]

6 or more members 146 [0.71,3.00] 334 [1.23,9.06]* 144 [0.69,3.02]

White spots on child's teeth observed

by caregiver 0.69 [0.38, 1.28]
Likelihood that child will have

toothache according to caregiver (ref:

Very likely)
Likely 1.29  [0.55, 3.00]
Normal 1.62  [0.58,4.49]
Unlikely 0.98 [0.28,3.52]
Very Unlikely 1.00 [0.38,2.62]
Reported food consumption on
previous day
Breastfed 1.54  [0.90, 2.64]
Bottled milk formula 0.65 [0.35,1.20]
Bottled soy milk 0.73  [0.38,1.41]
Bottled water 0.78  [0.34,1.79]
Rice 441 [0.83,23.58]"
Constant 4.08 [1.08,15.36]* 6.75 [1.07,42.43]* 1.15  [0.13,10.40]
Observations 338 218 333

** p<0.01, * p<0.05, " p<0.1



Table A3. Association of consumption of FLNV on previous day with being stunted at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for

sociodemographic sociodemographic and sociodemographic and
covariates health covariates food covariates
VARIABLES OR  [95% CI] OR  [95% CI] OR [95% CI]
FLNV 0.84 [0.49, 1.45] 1.03  [0.50, 2.09] 0.86 [0.50, 1.51]
Intervention 1.51  [0.94,2.43]" 0.93 [0.44,1.93] 1.27  [0.78,2.09]
Child sex (ref: male) 0.57 [0.36,0.91]* 0.55  [0.30, 0.99]* 0.61 [0.38,0.97]*
Income (ref: $0-50) * T
$51-150 0.55 [0.22,1.41] 0.38  [0.09, 1.52] 0.55 [0.22,1.43]
$151-250 0.43  [0.17,1.08]" 0.22  [0.06, 0.89]* 0.44 [0.17,1.13]"
>$250 0.28 [0.11, 0.72]** 0.20 [0.05,0.84]* 0.29 [0.11,0.78]*
Mother's occupation (ref: Stay at home) * * *
Seller 022 [0.06, 0.75]* 0.11  [0.03, 0.49]** 0.23  [0.07,0.81]*
Farmer 0.24 [0.07,0.84]* 0.17 [0.03,0.91]* 0.25 [0.07,0.88]*
Government worker 0.86 [0.07,10.67] 2.07 [0.10,42.72] 1.62  [0.11,25.00]
Other 091 [0.53,1.55] 0.78  [0.39, 1.58] 1.04  [0.60, 1.83]
Household size (ref: 3 members)
4 members 1.12 [0.54,2.35] 1.86 [0.67,5.11] 1.09 [0.51,2.31]
5 members 1.01 [0.47,2.15] 1.78 [0.61,5.22] 0.93  [0.43,2.04]
6 or more members 1.43  [0.70,2.93] 324 [1.21,8.70]* 142 [0.68,2.96]
White spots on child's teeth observed
by caregiver 0.72  [0.39,1.32]
Likelihood that child will have
toothache according to caregiver (ref:
Very likely)
Likely 1.34  [0.58,3.12]
Normal 1.60  [0.58, 4.40]
Unlikely 1.10  [0.31, 3.84]
Very Unlikely 0.97 [0.38,2.51]
Reported food consumption on
previous day
Breastfed 1.56  [0.91, 2.67]
Bottled milk formula 0.64 [0.35,1.18]
Bottled soy milk 0.73  [0.38, 1.39]
Bottled water 0.79 [0.34, 1.83]
Rice 4.58  [0.86,24.33]"
Constant 4.17  [1.09, 15.97]* 5.50 [0.88,34.36]" 1.10  [0.12,9.96]
Observations 339 218 334

** p<0.01, * p<0.05, " p<0.1
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Table A4. Association of consumption of number of FLNV on previous day with being stunted at 24 months of age

VARIABLES
Number of FLNV (ref: 0)
1
2
3 or more
Intervention
Child sex (ref: male)
Income (ref: $0-50)
$51-150
$151-250
>$250
Mother's occupation (ref: Stay at home)
Seller
Farmer
Government worker
Other
Household size (ref: 3 members)
4 members
5 members

6 or more members
White spots on child's teeth observed
by caregiver
Likelihood that child will have
toothache according to caregiver (ref:
Very likely)

Likely
Normal
Unlikely

Very Unlikely
Reported food consumption on
previous day

Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice

Constant

Observations

** p<0.01, * p<0.05, " p<0.1

Model 1: Adjusted for
sociodemographic covariates

OR [95% CI]

0.97 [0.51, 1.82]

0.93  [0.47, 1.84]

0.60 [0.31,1.19]

1.52  [0.95,2.46]"

0.62  [0.39,0.98]*
*

0.52  [0.20,1.36]

0.39 [0.15, 1.00]"

027 [0.10,0.717**
*

024 [0.07,0.83]*

024 [0.07,0.84]*

0.96 [0.08,12.32]

094 [0.54,1.61]

1.17  [0.56, 2.48]
1.04  [0.48,2.25]
155 [0.75,3.23]

3.68
337

[0.94, 14.32]"

Model 2: Adjusted for
sociodemographic and health
covariates

OR [95% CI]

127 [0.56,2.90]
1.06  [0.43,2.60]
0.75  [0.30, 1.82]
0.90 [0.43,1.90]
0.57 [0.31,1.03]"
0.36  [0.09, 1.47]
022 [0.05, 0.88]*
0.20  [0.05, 0.83]*
*

0.12  [0.03,0.54]**
0.17 [0.03,0.92]*
2,55 [0.11,56.77]
0.79  [0.39, 1.59]

1.94  [0.70, 5.36]
1.76  [0.60,5.17]
345 [1.27,9.37]*

0.70  [0.38, 1.30]
133 [0.57,3.11]
1.62  [0.58,4.51]
1.00  [0.28,3.54]
1.04  [0.40,2.70]

535  [0.84,34.25]"
218

Model 3: Adjusted
for sociodemographic
and food covariates

OR [95% CI]

1.03  [0.54,1.98]

0.88 [0.44, 1.77]
0.64 [0.32,1.28]
128 [0.77,2.11]
0.64 [0.40,1.03]"

T

0.53  [0.20, 1.39]
0.41 [0.16,1.06]"

028 [0.11,0.76]*
*

024 [0.07, 0.86]*

024 [0.07, 0.87]*

171 [0.11,27.50]

1.06  [0.60, 1.86]

113 [0.53,2.43]
096 [0.43,2.12]
152 [0.72,3.23]

1.54  [0.90,2.64]
0.66 [0.36, 1.23]
0.75  [0.39, 1.44]
0.76  [0.33, 1.77]
4.63 [0.86,25.01]"
1.02  [0.11,9.44]
332
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Table AS. Association of consumption of packaged snack on previous day with being stunted at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and sociodemographic and
covariates health covariates food covariates
VARIABLES OR [95% CI] OR [95% CI] OR [95% CI]
Packaged snack on previous day 0.64 [0.41,1.02]" 0.65 [0.35,1.20] 0.63 [0.39,1.01]"
Intervention 1.55  [0.97,2.48]" 0.97 [0.47,2.03] 1.29  [0.79,2.12]
Child sex (ref: male) 0.59  [0.37,0.93]* 0.55 [0.31, 1.00]" 0.62  [0.39,0.99]*
Income (ref: $0-50) * T
§51-150 0.54 [0.21,1.39] 0.41 [0.10, 1.63] 0.55 [0.21, 1.42]
$151-250 0.41  [0.16,1.05]" 0.24  [0.06, 0.95]* 0.43  [0.17,1.11]"
>$250 0.28 [0.11,0.73]** 0.23  [0.06, 0.95]* 0.30 [0.11,0.79]*
Mother's occupation (ref: Stay at home) * * *
Seller 0.23  [0.07,0.79]* 0.12  [0.03,0.51]** 0.24  [0.07,0.85]*
Farmer 0.25 [0.07,0.85]* 0.17 [0.03,0.93]* 0.25 [0.07,0.89]*
Government worker 0.92 [0.08,11.26] 2.57 [0.12,53.95] 1.71  [0.11,26.36]
Other 091 [0.53,1.55] 0.77 [0.38, 1.55] 1.05  [0.59, 1.84]
Household size (ref: 3 members)
4 members 1.14  [0.54,2.38] 1.94  [0.70, 5.38] 1.11  [0.52,2.36]
5 members 0.99 [0.47,2.13] 1.81 [0.62,5.35] 0.93  [0.43,2.03]
6 or more members 1.49  [0.73,3.07] 336 [1.24,9.10]* 1.50 [0.71,3.14]
White spots on child's teeth observed by
caregiver 0.68 [0.37,1.25]
Likelihood that child will have toothache
according to caregiver (ref: Very likely)
Likely 122 [0.52,2.84]
Normal 1.50 [0.55,4.12]
Unlikely 0.96 [0.27,3.45]
Very Unlikely 0.96 [0.37,2.47]
Reported food consumption on previous
day
Breastfed 1.55  [0.90, 2.65]
Bottled milk formula 0.62 [0.33, 1.15]
Bottled soy milk 0.73  [0.38, 1.40]
Bottled water 0.79 [0.34, 1.82]
Rice 4.80 [0.87,26.42]"
Constant 4.50 [1.22, 16.68]* 6.84 [1.15,40.90]* 1.18  [0.13,10.62]
Observations 339 218 334

** p<0.01, * p<0.05, " p<0.1



Table A6. Association of consumption of numbers of packaged snack on previous day with being stunted at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for

sociodemographic covariates sociodemographic and sociodemographic and
grap health covariates food covariates
VARIABLES OR [95% CI] OR  [95% CI] OR  [95% CI]
Number of packaged snacks
1 0.68 [0.41,1.13] 0.78 [0.40, 1.51] 0.64 [0.38,1.07]"
2 or more 0.57 [0.30, 1.08]" 0.39 [0.15,0.98]* 0.61 [0.32,1.18]
Intervention 1.55  [0.97,2.48]" 0.92 [0.44, 1.94] 1.29  [0.79,2.12]
Child sex (ref: male) 0.59  [0.37,0.94]* 0.57 [0.31,1.03]" 0.62 [0.39,0.99]*
Income (ref: $0-50) * T
$51-150 0.54 [0.21, 1.40] 0.40 [0.10, 1.58] 0.55 [0.21, 1.42]
$151-250 0.41 [0.16,1.04]" 0.22  [0.05,0.87]* 0.43  [0.16,1.11]"
>$250 0.28 [0.11,0.73]** 0.22  [0.05,0.90]* 0.30 [0.11,0.79]*
Mother's occupation (ref: Stay at
home) * * *
Seller 0.23  [0.07,0.80]* 0.11  [0.02, 0.49]** 0.24 [0.07,0.85]*
Farmer 0.25 [0.07,0.85]* 0.19 [0.04,1.01]" 0.25 [0.07,0.89]*
Government worker 1.02  [0.08, 12.84] 4.86 [0.21,115.09] 1.75  [0.11,27.26]
Other 0.93 [0.54,1.59] 0.80 [0.39, 1.63] 1.05  [0.59, 1.86]
Household size (ref: 3 members)
4 members 1.15  [0.55,2.41] 2.06 [0.74,5.74] 1.11  [0.52,2.37]
5 members 1.00 [0.47,2.15] 1.88  [0.63,5.56] 0.93 [0.43,2.04]
6 or more members 1.52  [0.74,3.14] 3.78 [1.37,10.41]* 1.50 [0.71,3.16]
White spots on child's teeth observed
by caregiver 0.67 [0.36, 1.24]
Likelihood that child will have
toothache according to caregiver (ref:
Very likely) 1.28  [0.54, 3.00]
Likely 1.70  [0.60, 4.78]
Normal 0.96 [0.27,3.45]
Unlikely 1.07 [0.41,2.80]
Very Unlikely 1.54  [0.90, 2.65]
Reported food consumption on
previous day 0.62 [0.33,1.15]
Breastfed 0.73  [0.38, 1.40]
Bottled milk formula 0.79 [0.34,1.82]
Bottled soy milk 476  [0.86,26.34]"
Bottled water 440 [1.19,16.32]* 6.29 [1.04,37.95]* 1.19  [0.13,10.69]
Rice 339 218 334

** p<0.01, * p<0.05, " p<0.1



Table A7. Association of consumption of packaged sweet on previous day with being stunted at 24 months of age

VARIABLES
Packaged sweet on previous day
Intervention
Child sex (ref: male)
Income (ref: $0-50)
§51-150
$151-250
>$250

Mother's occupation (ref: Stay at home)

Seller
Farmer
Government worker
Other
Household size (ref: 3 members)
4 members
5 members

6 or more members
White spots on child's teeth observed
by caregiver
Likelihood that child will have
toothache according to caregiver (ref:
Very likely)

Likely
Normal
Unlikely

Very Unlikely
Reported food consumption on
previous day

Breastfed

Bottled milk formula
Bottled soy milk
Bottled water

Rice

Constant
Observations

** p<0.01, * p<0.05, " p<0.1

Model 1: Adjusted for

sociodemographic
covariates
OR [95% CI]
0.99 [0.60, 1.61]
1.57  [0.98,2.50]"
0.58 [0.37,0.92]*
*
0.55  [0.21, 1.40]
0.42  [0.17,1.06]"
0.27 [0.11,0.71]**
*
022  [0.06,0.76]*
0.25 [0.07,0.85]*
0.88 [0.07, 11.09]
0.93  [0.55, 1.60]
1.10  [0.53,2.29]
0.98  [0.46,2.09]
1.39  [0.68,2.85]
3.55  [0.99,12.81]"

338

Model 2: Adjusted for

sociodemographic and

health covariates

OR
1.35
0.91
0.55

0.37
0.22
0.20

0.10
0.16
2.25
0.79

1.85
L.77
3.32

0.74

1.39
1.56

0.98

5.06
218

[95% CT]
[0.71,2.58]
[0.43, 1.90]
[0.31, 1.00]*

T

—

0.09, 1.49]
0.05, 0.87]*
0.05, 0.81]*

— =

*

—

0.02,
461+

[0.03, 0.90]*
[0.11, 46.64]
[0.39, 1.59]

(=}

[0.68, 5.08]
[0.60, 5.19]
[1.23, 8.94]*

[0.40, 1.34]

0.60, 3.22]
0.57, 4.30]
0.33,4.11]

[
[
[
[0.38,2.52]

[0.87,
29.33]"

Model 3: Adjusted for
sociodemographic and
food covariates

OR
0.98
1.31
0.61

0.55
0.44
0.29

0.23
0.25
1.64
1.07

1.06
0.91
1.39

1.55
0.65
0.72
0.79
4.51

0.99
333

[95% CT]
[0.59, 1.61]
[0.80, 2.14]
[0.38, 0.98]*
T

[0.21, 1.42]
[0.17, 1.12]"
[0.11,0.77]*

*

[0.07, 0.81]*
[0.07, 0.88]*
[0.11,25.69]
[0.61, 1.87]

[0.50, 2.25]
[0.42, 1.98]
[0.66, 2.89]

[0.90, 2.66]
[0.35,1.20]
[0.38, 1.38]
[0.34,1.82]
[0.85,23.92]"

[0.11, 8.61]
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Table A8. Association of consumption of number of packaged sweet on previous day with being stunted at 24 months of age

Model 3: Adjusted

Model 1: Adjusted for

Model 2: Adjusted for

sociodemographic sociodemographic and . o q
covariates health covariates soclodemographlc
and food covariates
VARIABLES OR  [95% CI] OR  [95% CI] OR [95% CI]
Number of packaged sweets
1 1.17  [0.63,2.16] 1.49  [0.68,3.27] 1.16 [0.62,2.19]
2 or more 0.80 [0.41,1.57] 1.18 [0.47,2.95] 0.79  [0.40, 1.57]
Intervention 1.57  [0.98,2.50]" 0.89 [0.42,1.87] 1.31 [0.80,2.14]
Child sex (ref: male) 0.58  [0.37,0.92]* 0.55 [0.31,1.00]" 0.62 [0.39,0.98]*
Income (ref: $0-50) * T
§51-150 0.56 [0.22,1.43] 0.38  [0.09, 1.50] 0.56  [0.22, 1.45]
$151-250 0.43  [0.17,1.10]" 0.22  [0.06, 0.89]* 0.45 [0.18,1.16]"
>$250 0.28 [0.11,0.74]** 0.20  [0.05,0.83]* 0.30 [0.11,0.80]*
Mother's occupation (ref: Stay at home) * * *
Seller 0.23  [0.07,0.81]* 0.11  [0.02, 0.49]** 0.24 [0.07,0.86]*
Farmer 0.26  [0.07,0.90]* 0.17  [0.03,0.93]* 0.26 [0.07,0.94]*
Government worker 0.89 [0.07,11.14] 227 [0.11,46.93] 1.66 [0.11,25.98]
Other 0.95 [0.55,1.63] 0.79  [0.39, 1.60] 1.08 [0.61, 1.90]
Household size (ref: 3 members)
4 members 1.10  [0.53,2.31] 1.86 [0.68,5.10] 1.07 [0.50,2.27]
5 members 0.97 [0.46,2.08] 1.76  [0.60, 5.18] 090 [0.41,1.97]
6 or more members 1.38 [0.68,2.83] 329 [1.22,8.88]* 1.38 [0.66,2.87]
White spots on child's teeth observed by caregiver 0.73  [0.40, 1.33]
Likelihood that child will have toothache according to
caregiver (ref: Very likely)
Likely 1.41 [0.61,3.28]
Normal 1.63  [0.58,4.59]
Unlikely 1.18  [0.34,4.15]
Very Unlikely 0.98 [0.38,2.54]
Reported food consumption on previous day
Breastfed 1.54 [0.89,2.64]
Bottled milk formula 0.65 [0.35,1.20]
Bottled soy milk 0.74 [0.39,1.41]
Bottled water 0.77  [0.33,1.77]
Rice 4.60 [0.86,24.69]"
Constant 342 [0.95,12.40]" 498 [0.85,28.97]" 0.95 [0.11, 8.42]
Observations 338 218 333

** p<0.01, * p<0.05, " p<0.1

37



Table A9. Association of consumption of bottled fruit juice or other sweetened beverage on previous day with being underweight at 24 months of

age

VARIABLES

Bottled fruit juice or other
sweetened drink on the previous
day

Intervention

Child sex (ref: male)

Income (ref: $0-50)
$51-150
$151-250

>$250
Mother's occupation (ref: Stay at
home)

Seller

Farmer

Government worker
Other
Electricity (ref: no electricity)
Household size (ref: 3 members)
4 members
5 members

6 or more members
White spots on child's teeth
observed by caregiver
Likelihood that child will have
toothache according to caregiver
(ref: Very likely)

Likely
Normal
Unlikely

Very Unlikely
Reported food consumption on
previous day

Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice

Constant

Observations

** p<0.01, * p<0.05, " p<0.1

Model 1: Adjusted for

sociodemographic
covariates

OR  [95% CI]
1.52  [0.86,2.68]
1.54  [0.87,2.74]
1.05  [0.63,1.74]
0.93 [0.37,2.35]
0.50 [0.19, 1.26]
0.52  [0.20, 1.37]
0.57 [0.17,1.88]
0.90 [0.29,2.77]
0.83  [0.46, 1.50]
0.44  [0.22, 0.89]*
127 [0.53,3.06]
2.00 [0.85,4.73]
139  [0.59,3.25]
0.62  [0.14,2.63]
334

Model 2: Adjusted

for sociodemographic
and health covariates

OR

1.61

1.06

0.89
0.46
0.47

0.49
0.92

0.79
0.38

1.33
2.34
1.54

1.89

1.76
0.55
2.11
0.66

0.51
327

[95% CI]

[0.89, 2.90]
[0.55, 2.40]
[0.63, 1.81]

[0.34,2.34]
[0.18, 1.21]
[0.17, 1.27]

[0.14, 1.73]
[0.29,2.91]

[0.42, 1.48]
[0.18,0.81]*

[0.53,3.31]
[0.94,5.79]"
[0.63, 3.76]

[1.09, 3.28]*

0.81, 3.79]
0.22, 1.37]
0.69, 6.45]

[
[
[
[0.26, 1.65]

[0.11,2.37]

Model 3: Adjusted

for sociodemographic

and food covariates

OR

1.58
1.63

0.93
0.44
0.53

0.59
0.71

0.88
0.43

1.24
1.93
1.33

1.37
0.81
0.90
1.30
0.82
0.52

329

[95% CI]

[0.88, 2.83]
[0.89, 2.98]
[0.65, 1.84]

[0.37,2.35]
[0.17,1.13]"
[0.20, 1.41]

[0.17, 1.98]
[0.22,2.34]

[0.47, 1.62]
[0.21, 0.88]*

[0.50, 3.05]
[0.79, 4.68]
[0.56, 3.20]

0.77, 2.46]
0.39, 1.70]
0.4, 1.84]
0.52, 3.24]
0.20, 3.34]

[
[
[
[
[
[0.07, 4.13]

Model 0:
Sociodemographic
covariates

OR [95% CI]

157 [0.88,2.78]
1.04  [0.63,1.73]

0.98  [0.39,2.45]
0.52  [0.20, 1.31]
0.54 [0.21,1.41]

0.63  [0.19,2.04]
0.92  [0.30,2.84]

0.85 [0.47,1.53]
045 [0.22,0.91]*

126 [0.53,3.01]
1.96  [0.83,4.58]
142 [0.61,3.31]

0.64 [0.15,2.71]
335
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Table A10. Association of consumption of number of packaged foods on previous day with being underweight at 24 months of age

Model 2: Adjusted for Model 3: Adjusted for
sociodemographic and sociodemographic and
health covariates food covariates

Model 1: Adjusted for
sociodemographic covariates

VARIABLES

OR [95% CI]

Number of packaged foods

1 0.76[0.41, 1.41]
2 0.77[0.36, 1.66]
3 or more 0.6210.28, 1.36]
Intervention 1.50[0.84, 2.68]
Child sex (ref: male) 1.07[0.64, 1.79]

Income (ref: $0-50)

§51-150 0.97[0.38, 2.45]
$151-250 0.51[0.20, 1.31]
>$250 0.55[0.21, 1.45]

Mother's occupation (ref: Stay at home)

Seller 0.66[0.20, 2.18]

Farmer 0.92[0.30, 2.84]

Government worker -

Other 0.82[0.45, 1.50]
Electricity (ref: no electricity) 0.45[0.22, 0.90]*
Household size (ref: 3 members)

4 members 1.34[0.55, 3.23]
2.09[0.88,4.95]"

1.5410.65, 3.62]

5 members

6 or more members
White spots on child's teeth observed by
caregiver

Likelihood that child will have toothache
according to caregiver (ref: Very likely)

Likely
Normal
Unlikely
Very Unlikely
Reported food consumption on previous day
Breastfed

Bottled milk formula

Bottled soy milk

Bottled water

Rice
Constant 0.75[0.17, 3.30]
Observations 334

** p<0.01, * p<0.05, " p<0.1

OR[95% CI]

0.73[0.38, 1.41]
0.70[0.31, 1.56]

[

[
0.68[0.30, 1.54]
1.18[0.56, 2.47]

[

1.08[0.63, 1.84]

0.94[0.36, 2.46]
0.47[0.18, 1.22]
0.49[0.18, 1.33]

0.57[0.16, 2.02]
0.93[0.29, 2.95]
0.80[0.43, 1.50]
0.39[0.19, 0.82]*

1.4210.57, 3.56]
2.48[0.99, 6.201"
1.7210.70, 4.23]

1.88[1.08, 3.28]*

1.6410.75, 3.56]
0.52[0.20, 1.32]
1.93[0.63, 5.90]
0.680.27, 1.69]

0.64[0.13, 3.03]
328

OR [95% CI]

0.79[0.42, 1.49]
0.78[0.36, 1.69]

[

[
0.68[0.31, 1.50]
1.58[0.87,2.90]

[

1.11[0.66, 1.88]

0.96 [0.38, 2.45]
0.45[0.17, 1.17]
0.56[0.21, 1.49]

0.66 [0.20, 2.23]
0.73[0.22, 2.40]
0.87[0.47, 1.61]
0.44[0.21, 0.89]*

1.3110.53,3.22]
2.01[0.82, 4.90]
1.480.62, 3.57]

1.4010.78, 2.51]
0.78[0.37, 1.62]
0.96[0.47, 1.98]
1.3110.52, 3.30]
0.94[0.23, 3.80]
0.55[0.07, 4.48]

329
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Table A11. Association of consumption of FLNV on previous day with being underweight at 24 months of age

Model 1: Adjusted for
sociodemographic
covariates

Model 2: Adjusted for ~ Model 3: Adjusted for
sociodemographic and  sociodemographic and
health covariates food covariates

VARIABLES
Packaged food on previous day
Intervention
Child sex (ref: male)
Income (ref: $0-50)
§51-150
$151-250
>$250
Mother's occupation (ref: Stay at home)
Seller
Farmer
Government worker
Other
Electricity (ref: no electricity)
Household size (ref: 3 members)
4 members
5 members
6 or more members

White spots on child's teeth observed by caregiver

Likelihood that child will have toothache according to
caregiver (ref: Very likely)

Likely
Normal
Unlikely
Very Unlikely
Reported food consumption on previous day
Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice
Constant
Observations

** p<0.01, * p<0.05, " p<0.1

OR[95% CI]
0.73[0.41, 1.32]
1.500.84, 2.68]
1.05[0.63, 1.74]

1.00[0.40, 2.52]
0.52[0.20, 1.32]
0.55[0.21, 1.44]

0.64[0.20, 2.10]
0.94[0.30, 2.89]
0.84[0.46, 1.52]
0.44[0.22, 0.89]*

1.33[0.55, 3.21]
2.09[0.88, 4.97]"
1.48[0.63, 3.47]

0.79[0.18, 3.53]
335

OR [95% CI]
0.78 [0.42, 1.45]
1.16[0.56, 2.42]
1.05[0.62, 1.79]

0.95[0.36, 2.48]
0.4810.18, 1.25]
0.50[0.18, 1.34]

0.57[0.17, 1.97]
0.93[0.29, 2.97]
0.81[0.44, 1.51]
0.3910.19, 0.81]*

1.39[0.56, 3.48]
2.43[0.98, 6.06]"
1.67[0.68, 4.07]

1.87[1.07, 3.24]*

1.66 [0.76, 3.59]
0.53[0.21, 1.34]
1.97[0.65, 5.99]
0.6910.28, 1.72]

0.63[0.13, 3.06]
328

OR [95% CT]
0.79[0.43, 1.44]
1.59[0.87,2.91]
1.09[0.65, 1.84]

0.98[0.38, 2.48]
0.45[0.17, 1.18]
0.56[0.21, 1.48]

0.65[0.20, 2.18]
0.74[0.22, 2.44]
0.88[0.48, 1.63]
0.44[0.21, 0.89]*

1.2910.52, 3.19]
2.00[0.82, 4.89]
1.4210.59, 3.42]

1.38[0.77, 2.48]
0.77[0.37, 1.61]
0.97[0.47, 1.99]
1.3210.53, 3.29]
0.95[0.24, 3.84]
0.56[0.07, 4.52]
330
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Table A12. Association of consumption of number of FLNV on previous day with being underweight at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for

sociodemographic sociodemographic and  sociodemographic and food
covariates health covariates covariates
VARIABLES OR[95% CI] OR[95% CI] OR[95% CI]
Number of FLNV
1 0.60[0.30, 1.21] 0.64[0.31, 1.35] 0.65[0.31, 1.33]
2 1.10[0.53, 2.26] 1.10[0.51,2.37] 1.12[0.53, 2.34]
3 or more 0.64[0.30, 1.35] 0.71[0.32, 1.56] 0.71[0.33, 1.54]
Intervention 1.57[0.87, 2.84] 1.1910.57, 2.52] 1.680.90, 3.11]
Child sex (ref: male) 1.08[0.65, 1.81] 1.09[0.64, 1.87] 1.1210.66, 1.90]

Income (ref: $0-50)

$51-150 0.93[0.36, 2.37]
$151-250 0.51[0.20, 1.31]
>$250 0.55[0.21, 1.46]
Mother's occupation (ref: Stay at home)

Seller 0.70[0.21, 2.31]
Farmer 0.9210.29, 2.87]
Government worker -

Other 0.85[0.47, 1.54]

Electricity (ref: no electricity) 0.46[0.23, 0.94]*
Household size (ref: 3 members)
4 members 1.29[0.53, 3.13]
5 members 2.13[0.89, 5.101"

6 or more members 1.55[0.65, 3.65]

White spots on child's teeth observed by
caregiver

Likelihood that child will have toothache
according to caregiver (ref: Very likely)
Likely
Normal
Unlikely
Very Unlikely
Reported food consumption on previous day
Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice
Constant 0.70[0.15, 3.21]
Observations 333
** p<0.01, * p<0.05, " p<0.1

0.90 [0.34, 2.36]
0.4710.18, 1.24]
0.50[0.19, 1.36]

0.63[0.18, 2.20]
0.91[0.28, 2.92]
0.83[0.44, 1.54]
0.4010.19, 0.85]*

1.36[0.54, 3.43]
2.52[1.01, 6.33]*
1.7210.70, 4.23]

1.87[1.08, 3.26]*

1.72
0.57
2.06
0.71

0.78, 3.78]
0.22, 1.44]
0.67, 6.27]
0.29, 1.78]

—_ = = =

0.5410.11, 2.69]
327

0.92[0.36, 2.36]
0.45[0.17, 1.17]
0.56[0.21, 1.48]

0.68 [0.20, 2.28]
0.72[0.21, 2.41]
0.88[0.47, 1.63]
0.45[0.22, 0.92]*

1.27[0.51,3.16]
2.07[0.84, 5.10]
1.50[0.62, 3.62]

1.39
0.82
1.04
1.34
0.93
0.50
328

0.77, 2.49]
0.39, 1.72]
0.50, 2.15]
0.53,3.37]
0.23,3.74]
0.06, 4.16]

—_, = = = = =
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Table A13. Association of consumption of packaged snack on previous day with being underweight at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and health sociodemographic and food

covariates covariates covariates
VARIABLES OR [95% CI] OR [95% CI] OR [95% CI]
Packaged snack on previous day 0.60[0.36, 1.01]" 0.54[0.31,0.93]* 0.65[0.39, 1.10]
Intervention 1.5410.86, 2.74] 1.25[0.59, 2.62] 1.61[0.88, 2.94]

Child sex (ref: male)
Income (ref: $0-50)

1.10[0.66, 1.84]

§51-150 0.99[0.39, 2.49]
$151-250 0.51[0.20, 1.29]
>$250 0.56[0.21, 1.48]
Mother's occupation (ref: Stay at home)

Seller 0.67[0.20,2.21]
Farmer 0.95[0.30, 2.96]
Government worker -

Other 0.84[0.47, 1.53]

Electricity (ref: no electricity) 0.43[0.21, 0.87]*

Household size (ref: 3 members)

4 members

5 members

1.35[0.56, 3.27]
2.07[0.88,4.91]"

6 or more members
White spots on child's teeth observed by
caregiver

1.56[0.66, 3.68]

Likelihood that child will have toothache
according to caregiver (ref: Very likely)

Likely

Normal

Unlikely

Very Unlikely
Reported food consumption on previous day

Breastfed

Bottled milk formula

Bottled soy milk

Bottled water

Rice
Constant 0.76 [0.18, 3.26]
Observations 335
** p<0.01, * p<0.05, " p<0.1

1.13[0.66, 1.94]

0.92[0.35, 2.41]
0.45[0.17, 1.19]
0.4910.18, 1.34]

0.6210.17,2.21]
0.96 [0.30, 3.09]

0.83[0.44, 1.55]

0.37[0.18, 0.79]**

1.50[0.60, 3.77]
2.57[1.03, 6.44]*
1.85[0.75, 4.56]

1.94[1.11, 3.40]*

1.51
0.45
L.77
0.65

0.69, 3.30]
0.18, 1.17]
0.58, 5.37]
0.26, 1.63]

—_ = = =

0.66 [0.14, 3.08]
328

1.14[0.67, 1.93]

0.97[0.38, 2.47]
0.44[0.17, 1.16]"
0.57[0.21, 1.51]

0.68 [0.20, 2.29]
0.740.22, 2.48]
0.89[0.48, 1.65]
0.4310.21, 0.87]*

1.31[0.53,3.23]
1.990.82, 4.82]
1.49[0.62, 3.60]

1.37
0.76
0.97
1.30
0.98
0.54
330

0.76, 2.45]
0.37, 1.58]
0.47, 1.98]
0.52, 3.26]
0.24, 4.00]
0.07, 4.35]

—_ = = = = =
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Table A14. Association of consumption of numbers of packaged snack on previous day with being underweight at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and sociodemographic and food
covariates health covariates covariates

VARIABLES

OR [95% CI]

OR [95% CI]

OR [95% CI]

Number of packaged snacks
1
2 or more
Intervention
Child sex (ref: male)
Income (ref: $0-50)
§51-150
$151-250
>$250
Mother's occupation (ref: Stay at home)
Seller
Farmer
Government worker
Other
Electricity (ref: no electricity)
Household size (ref: 3 members)
4 members
5 members

6 or more members

White spots on child's teeth observed by caregiver

Likelihood that child will have toothache according

to caregiver (ref: Very likely)
Likely
Normal
Unlikely
Very Unlikely

Reported food consumption on previous day

Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice
Constant
Observations
** p<0.01, * p<0.05, " p<0.1

0.54
0.75
1.53
1.09

0.31, 0.96]*
0.37,1.52]
0.86, 2.73]
0.65, 1.83]

—_ = = =

0.98[0.39, 2.49]
0.52[0.20, 1.34]
0.57[0.22, 1.50]

0.65[0.20, 2.16]
0.95[0.30, 2.97]
0.81[0.45, 1.49]
0.41[0.20, 0.85]*

1.36[0.56, 3.28]
2.07[0.87,4.91]"
1.53[0.64, 3.61]

0.81[0.19, 3.54]
335

0.47
0.69
1.28
1.12

0.26, 0.87]*
0.33, 1.45]
0.61,2.70]
0.65, 1.92]

—_ = = =

0.90[0.34, 2.38]
0.46[0.17, 1.23]
0.50[0.18, 1.35]

0.62[0.17, 2.20]
0.96[0.30, 3.12]

0.80[0.43, 1.51]

0.36[0.17, 0.76]**

1.50
2.60
1.79
1.98

0.60, 3.78]
1.03, 6.53]*
0.72, 4.45]
1.13, 3.46]*

—_, = = =

1.4410.65, 3.17]
0.43[0.16, 1.11]"
1.72[0.56, 5.24]

[
[
[
0.63[0.25, 1.58]

0.7110.15, 3.38]
328

0.58
0.83
1.60
1.13

0.32,1.04]"
0.41, 1.71]
0.88,2.92]
0.67,1.91]

—_ = = =

0.97[0.38, 2.47]
0.46[0.17, 1.20]
0.58[0.22, 1.54]

0.66[0.20, 2.23]
0.75[0.22,2.51]
0.86[0.46, 1.61]
0.41[0.20, 0.84]*

1.3110.53,3.23]
1.97[0.81, 4.80]
1.46[0.60, 3.52]

1.41
0.76
0.96
1.30
1.04
0.55
330

0.78,2.54]
0.37, 1.58]
0.46, 1.96]
0.52, 3.26]
0.25, 4.24]
0.07, 4.41]

—_ = = = = =
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Table A15. Association of consumption of packaged sweet on previous day with being underweight at 24 months of age

VARIABLES
Packaged sweet on previous day
Intervention
Child sex (ref: male)
Income (ref: $0-50)
$51-150
$151-250
>$250
Mother's occupation (ref: Stay at home)
Seller
Farmer
Government worker
Other
Electricity (ref: no electricity)
Household size (ref: 3 members)
4 members
5 members

6 or more members

White spots on child's teeth observed by caregiver

Likelihood that child will have toothache according

to caregiver (ref: Very likely)
Likely
Normal
Unlikely
Very Unlikely

Reported food consumption on previous day

Breastfed
Bottled milk formula
Bottled soy milk
Bottled water
Rice
Constant
Observations
** p<0.01, * p<0.05, " p<0.1

Model 1: Adjusted for
sociodemographic covariates

OR [95% CI]
0.95[0.55, 1.64]
1.55[0.87, 2.76]
1.03[0.62, 1.72]

0.98[0.39, 2.46]
0.52[0.21, 1.33]
0.55[0.21, 1.42]

0.62[0.19, 2.02]
0.91[0.30, 2.80]
0.83[0.46, 1.51]
0.45[0.22, 0.90]*

1.26[0.53, 3.02]
1.97[0.84, 4.62]
1.4410.62, 3.35]

0.66[0.15, 2.82]
334

Model 2: Adjusted for
sociodemographic and
health covariates

OR [95% CT]
1.11]0.63, 1.96]
1.18[0.57, 2.45]
1.05[0.62, 1.78]

0.92[0.35,2.41]
0.47[0.18, 1.24]
0.48[0.18, 1.30]

0.56[0.16, 1.92]
0.94[0.29, 2.98]
0.82[0.44, 1.53]
0.39[0.19, 0.82]*

1.33
2.30
1.61
1.84

0.54,3.29]
0.94, 5.66]"
0.67, 3.90]

1.06, 3.19]*

—_, = = =

1.75
0.53
2.06
0.69

0.81,3.77]
0.21, 1.34]
0.68, 6.26]
0.28, 1.71]

—_ = = =

0.53[0.11,2.42]
328

Model 3:
Adjusted for

sociodemographi

¢ and food
covariates

OR [95% CI]
0.8910.51, 1.57]
1.62[0.89, 2.96]
1.080.65, 1.82]

0.96 [0.38, 2.45]
0.460.18, 1.19]
0.56[0.21, 1.47]

0.6410.19, 2.12]
0.71[0.22, 2.34]
0.88[0.47, 1.62]
0.440.22, 0.89]*

1.25[0.51, 3.05]
1.92[0.80, 4.64]
1.41[0.59, 3.36]

1.43
0.77
0.95
1.33
0.93
0.50

329

0.79, 2.57]
0.37, 1.60]
0.46, 1.93]
0.53, 3.34]
0.23,3.73]
0.06, 3.94]

—_ = = = = =
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Table A16. Association of consumption of number of packaged sweet on previous day with being underweight at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and sociodemographic and
covariates health covariates food covariates

VARIABLES OR [95% CI] OR [95% CI] OR [95% CI]
Number of packaged sweets
1 1.31[0.68, 2.54] 1.50[0.75, 3.02] 1.16[0.58,2.31]
2 or more 0.61[0.27, 1.38] 0.74[0.32, 1.71] 0.63[0.28, 1.43]
Intervention 1.55[0.87,2.76] 1.1210.53,2.34] 1.60[0.88, 2.93]
Child sex (ref: male) 1.04[0.63, 1.74] 1.06[0.62, 1.80] 1.09[0.65, 1.83]

Income (ref: $0-50)

§51-150 1.01[0.40, 2.54]
$151-250 0.55[0.22, 1.41]
>$250 0.58[0.22, 1.52]
Mother's occupation (ref: Stay at home)

Seller 0.70[0.21, 2.33]
Farmer 1.0210.33, 3.17]
Government worker -

Other 0.87[0.48, 1.58]

Electricity (ref: no electricity) 0.45[0.22, 0.90]*
Household size (ref: 3 members)
4 members 1.28 [0.53, 3.06]
5 members 1.96[0.83, 4.60]

6 or more members 1.43[0.61, 3.32]

White spots on child's teeth observed by
caregiver

Likelihood that child will have toothache
according to caregiver (ref: Very likely)
Likely
Normal
Unlikely
Very Unlikely

Reported food consumption on previous day
Breastfed
Bottled milk formula

Bottled soy milk

Bottled water

Rice
Constant 0.61[0.14, 2.60]
Observations 334

** p<0.01, * p<0.05, " p<0.1

0.97[0.37, 2.55]
0.50[0.19, 1.32]
0.52[0.19, 1.40]

0.62[0.18,2.13]
1.03[0.32, 3.34]
0.85[0.45, 1.58]
0.39[0.18, 0.81]*

1.34[0.54, 3.32]
2.24[0.91, 5.54]"
1.580.65, 3.83]

1.83[1.05, 3.17]*

1.90
0.60
2.16
0.69

0.87, 4.13]
0.24, 1.53]
0.70, 6.61]
0.28, 1.71]

—_ = = =

0.48[0.10, 2.24]
328

0.99[0.39, 2.53]
0.48[0.18, 1.26]
0.59[0.22, 1.57]

0.70[0.21, 2.36]
0.780.23, 2.60]
0.90[0.49, 1.68]
0.44[0.21, 0.89]*

1.25[0.51, 3.06]
1.90[0.79, 4.58]
1.39[0.58, 3.31]

1.40
0.77
0.96
1.24
0.96
0.49

329

0.78,2.53]
0.37, 1.60]
0.47,1.97]
0.49, 3.12]
0.24, 3.85]
0.06, 3.91]

—_ = = = = =
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Table A17. Association of consumption of bottled fruit juice or other sweetened beverage on previous day with being wasted at 24 months of age

VARIABLES

Fruit juice or other
sweetened beverage on
previous day

Intervention

Child sex (ref: male)

Income (ref: $0-50)
$51-150

OR

[95% CI]

2.52
3.46
0.82

[1.31,4.85]**
[1.72, 6.95]**
[0.45, 1.53]

2.60 [0.68,9.98]

$151-250

>$250
Mother's occupation (ref:
Stay at home)

Seller

Farmer

1.44
1.45

[0.37, 5.64]
[0.36, 5.80]

[0.30, 4.30]
[0.10, 2.62]
Government worker -

Other

Household size (ref: 3
members)

[0.49,2.13]

1.35
2.15
0.88

4 members [0.47, 3.88]
[0.74, 6.23]

[0.30, 2.65]

5 members
6 or more members

Took antibiotic last month
Likelihood that child will
have toothache according
to caregiver (ref: Very
likely)

Likely
Normal
Unlikely

Very Unlikely

White spots noted by
caregiver on child's teeth
Reported food
consumption on previous
day

Breastfed

Bottled milk formula
Constant 0.04

341

[0.01, 0.26]**
Observations
#* p<0.01, * p<0.05, T p<0.1

OR

2.43
4.56
0.85

2.34

1.35
1.32

0.88
0.32

0.96

1.91
2.75
1.17
2.39

0.61
0.43
0.50
0.44

1.36

0.03
330

[95% CI] OR
[1.24, 4.78]* 2.61
[1.88, 11.06]** 3.88
[0.45, 1.61] 0.82
[0.59, 9.33] 2.68
[0.34, 5.40] 1.26
[0.32, 5.45] 1.46
[0.20, 3.84] 118
[0.05, 1.90] 0.53
[0.44, 2.07] 1.10
[0.61, 5.94] 1.32
[0.88, 8.56]" 2.18
[0.36, 3.76] 0.79
[L.11,5.16]*
[0.24, 1.56]
[0.15, 1.27]
[0.12,2.02]
[0.13, 1.44]
[0.88, 2.09]
1.86
0.87
[0.00, 0.20]** 0.03
337

Model 0:
Sociodemographic
covariates
[95% CI] OR [95% CI]
[1.33,5.11]**
[1.85,8.13]** 335 [1.69, 6.67]**
[0.44, 1.55] 0.82 [0.45,1.51]
[0.69, 10.34] 2.87 [0.75,10.96]
[0.31, 5.04] 1.64 [0.42,6.36]
[0.36,5.91] 1.56  [0.39, 6.20]
[0.31, 4.50] 1.26  [0.34,4.72]
[0.10, 2.81] 0.52  [0.10,2.71]
[0.51,2.36] 1.04 [0.51,2.16]
[0.45, 3.88] 1.28 [0.45,3.60]
[0.73, 6.45] 1.91 [0.68,5.39]
[0.26,2.45] 091 [0.31,2.67]
[0.94, 3.67]"
[0.34,2.22]
[0.00, 0.21]** 0.05 [0.01,0.31]**
342
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Table A18. Association of consumption of number of packaged foods on previous day with being wasted at 24 months of age

Model 1: Adjusted for Model 2: Adjusted for Model 3: Adjusted for
sociodemographic sociodemographic and sociodemographic and food
covariates health covariates covariates
VARIABLES OR  [95% CI] OR  [95% CI] OR  [95% CI]
Number of packaged foods

1 1.47 [0.69,3.11] 1.45  [0.67,3.17] 1.41  [0.65,3.04]

2 1.75  [0.73,4.18] 1.71  [0.70, 4.20] 1.73  [0.71,4.19]

3 or more 0.44 [0.13, 1.43] 0.49 [0.15, 1.63] 0.44 [0.13, 1.48]
Intervention 327  [L.63,6.57]** 4.12  [1.74,9.77]** 3.56  [L.70, 7.46]**
Child sex (ref: male) 0.85 [0.46, 1.58] 0.88  [0.46, 1.68] 0.85 [0.45,1.61]
Income (ref: $0-50)

§51-150 2.75 [0.71,10.69] 243 [0.61,9.73] 2.79 [0.71,10.93]

$151-250 1.68  [0.43, 6.55] 1.54  [0.39, 6.10] 1.47 [0.37,5.88]

>$250 1.66  [0.41, 6.63] 1.52  [0.37,6.25] 1.74  [0.43,7.10]
Mother's occupation (ref: Stay at
home)

Seller 1.47 [0.37,5.77] 1.16 [0.26,5.27] 1.52  [0.38, 6.09]

Farmer 0.54  [0.10,2.83] 0.37  [0.06,2.19] 0.56 [0.11,2.98]

Government worker - - -

Other 1.12 [0.54,2.33] 1.06 [0.49,2.30] 122 [0.57,2.61]
Household size (ref: 3 members)

4 members 1.30 [0.45,3.75] 2.06 [0.66, 6.45] 1.31 [0.45,3.81]

5 members 1.88 [0.66, 5.42] 2,67 [0.85,8.34]" 1.89  [0.64, 5.54]

6 or more members 1.00 [0.34,2.94] 1.44 [0.45,4.59] 0.89 [0.29,2.72]
Took antibiotic last month 2.61 [1.22,5.59]*

Likelihood that child will have
toothache according to caregiver
(ref: Very likely)

Likely 0.67 [0.27,1.70]

Normal 0.47 [0.16, 1.38]

Unlikely 0.55 [0.14,2.22]

Very Unlikely 0.49 [0.15, 1.60]

White spots noted by caregiver

on child's teeth 1.37 [0.88,2.13]
Reported food consumption on

previous day

Breastfed 1.94 [0.98,3.83]"

Bottled milk formula 0.79  [0.31,1.99]
Constant 0.04 [0.01, 0.26]** 0.02  [0.00, 0.17]** 0.03  [0.00, 0.21]**
Observations 341 331 337

** p<0.01, * p<0.05, " p<0.1



Table A19. Association of consumption of FLNV on previous day with being wasted at 24 months of age

VARIABLES OR
FLNV on previous day 1.31
Intervention 347
Child sex (ref: male) 0.82
Income (ref: $0-50)
$51-150 2.80
$151-250 1.64
>$250 1.54
Mother's occupation (ref:
Stay at home)
Seller 1.25
Farmer 0.52
Government worker -
Other 1.06
Household size (ref: 3
members)
4 members 1.24
S members 1.82
6 or more members 0.90

Took antibiotic last month

Likelihood that child will
have toothache according to
caregiver (ref: Very likely)

Likely
Normal
Unlikely

Very Unlikely

‘White spots noted by
caregiver on child's teeth

Reported food consumption
on previous day

Breastfed

Bottled milk formula
Constant 0.04
Observations 342

% p<0.01, * p<0.05, T p<0.1

[95% CI]
[0.62,2.78]
[1.73, 6.94]%*
[0.45, 1.51]

[0.73, 10.69]
[0.42, 6.34]
[0.39, 6.10]

[0.33, 4.66]
[0.10, 2.70]

[0.51, 2.19]

[0.44, 3.52]
[0.64, 5.19]
[0.31,2.63]

[0.01, 0.28]**

OR
1.34
4.62
0.86

2.52
1.56
1.42

0.97
0.35

1.04

1.88
2.56
1.27
2.52

0.67
0.42
0.48
0.46

132

0.02
331

[95% CI] OR
[0.61,2.95] 1.34
[1.96, 10.91]%* 3.79
[0.46, 1.62] 0.82
[0.64, 9.95] 2.85
[0.40, 6.12] 1.45
[0.35, 5.80] 1.57
[0.22, 4.18] 131
[0.06, 2.05] 0.55
[0.48,2.23] 1.16
[0.61, 5.78] 1.24
[0.83, 7.86] 1.84
[0.41,3.99] 0.81
[1.19, 5.33]*
[0.27, 1.67]
[0.15,1.21]
[0.12, 1.86]
[0.14, 1.50]
[0.86,2.01]
1.94
0.78
[0.00, 0.197** 0.03
338

[95% CI]
[0.62, 2.88]
[1.82,7.88]**
[0.44, 1.53]

[0.74, 10.96]
[0.37, 5.74]
[0.39, 6.35]

[0.35, 4.98]
[0.11,2.86]

[0.54, 2.46]

[0.43,3.57]
[0.63, 5.34]
[0.27, 2.45]

[0.99, 3.80]"
[0.31, 1.95]
[0.00, 0.23]**
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Table A20. Association of consumption of number of FLNV on previous day with being wasted at 24 months of age

Model 1: Adjusted for

Model 2: Adjusted for

Model 3: Adjusted for

sociodemographic sociodemographic and sociodemographic and food
covariates health covariates covariates
VARIABLES OR  [95% CI] OR  [95% CI] OR  [95% CI]
Number of FLNV on previous day
1 1.26 [0.53,2.97] 1.27 [0.51,3.13] 1.31 [0.55,3.14]
2 1.99 [0.81, 4.86] 1.98 [0.78,5.03] 1.88 [0.75,4.73]
3 or more 0.88  [0.33,2.36] 0.95 [0.35,2.61] 0.95 [0.35,2.58]
Intervention 3.54  [1.74,7.18]** 4.57 [1.92,10.90]** 3.89 [1.84, 8.23]**
Child sex (ref: male) 0.87 [0.47,1.61] 0.92 [0.48, 1.75] 0.86 [0.46, 1.62]
Income (ref: $0-50)
§51-150 2.52  [0.65,9.75] 2.27 [0.57,9.05] 2.62  [0.67,10.21]
$151-250 1.54  [0.39, 6.03] 1.45  [0.36,5.72] 1.38 [0.34,5.50]
>$250 1.54 [0.38,6.17] 1.40 [0.34,5.78] 1.58 [0.39, 6.42]
Mother's occupation (ref: Stay at
home)
Seller 1.38 [0.36,5.25] 1.05 [0.24,4.65] 1.41 [0.36, 5.45]
Farmer 0.51 [0.10, 2.64] 0.36  [0.06,2.08] 0.54 [0.10, 2.84]
Government worker - - -
Other 1.10  [0.53,2.28] 1.08 [0.50,2.35] 1.19  [0.56, 2.55]
Household size (ref: 3 members)
4 members 122 [0.42,3.49] 1.88  [0.60, 5.89] 1.23  [0.42,3.58]
5 members 1.83  [0.64, 5.26] 2.61 [0.83,8.16]" 1.84  [0.63,5.39]
6 or more members 0.99 [0.34,2.93] 1.40 [0.44,4.47] 0.89 [0.29,2.71]
Took antibiotic last month 2.61 [1.22,5.58]*
Likelihood that child will have
toothache according to caregiver
(ref: Very likely)
Likely 0.70  [0.28, 1.77]
Normal 0.44 [0.15,1.28]
Unlikely 0.51 [0.13,1.99]
Very Unlikely 0.48 [0.15,1.56]
White spots noted by caregiver on
child's teeth 1.30 [0.85,2.01]
Reported food consumption on
previous day
Breastfed 1.95 [0.99,3.84]"
Bottled milk formula 0.83  [0.33,2.09]
Constant 0.04 [0.01, 0.26]** 0.02  [0.00, 0.17]** 0.03  [0.00, 0.21]**
Observations 340 330 336

** p<0.01, * p<0.05, " p<0.1
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Table A21. Association of consumption of packaged snack on previous day with being wasted at 24 months of age

VARIABLES
Packaged snack on previous
day
Intervention
Child sex (ref: male)
Income (ref: $0-50)
$51-150
$151-250

>$250
Mother's occupation (ref: Stay
at home)

Seller
Farmer
Government worker

Other
Household size (ref: 3
members)

4 members
5 members
6 or more members

Took antibiotic last month
Likelihood that child will
have toothache according to
caregiver (ref: Very likely)

Likely
Normal
Unlikely

Very Unlikely

‘White spots noted by
caregiver on child's teeth

Reported food consumption
on previous day

Breastfed

Bottled milk formula
Constant
Observations
** p<0.01, * p<0.05, " p<0.1

OR

1.30
3.35
0.81

2.82
1.66
1.52

1.25
1.88
0.89

0.05
342

[95% CI]

[0.69, 2.45]
[1.68, 6.67]**
[0.44, 1.49]

[0.74, 10.75]

[0.43, 6.40]
[0.38, 6.02]

[0.32, 4.57]
[0.11,2.77]

[0.51,2.17]

[0.44, 3.55]
[0.67, 5.34]
[0.30, 2.62]

[0.01, 0.29]**

OR

1.27
4.39
0.84

2.55
1.56
1.40

0.94
0.36

1.02

1.93
2.64
1.28
2.58

0.67
0.45
0.49
0.48

132

0.03
331

[95% CI]

[0.65, 2.46]
[1.86, 10.39]**
[0.45, 1.59]

[0.65, 10.03]
[0.40, 6.11]
[0.34, 5.73]

[0.22, 4.08]
[0.06, 2.07]

[0.47,2.20]

[0.63, 5.93]
[0.86, 8.12]"
[0.41, 4.02]
[1.21,5.48]*

[0.26, 1.68]
[0.15, 1.30]
[0.12,1.91]
[0.15, 1.54]

[0.87,2.01]

[0.00, 0.20]**

OR

1.44
3.66
0.80

2.82
1.46
1.51

1.25
0.57

1.14

1.25
191
0.80

1.96
0.80
0.03
338

[95% CI]

[0.75,2.79]
[1.77,7.58]**
[0.43, 1.50]

[0.74, 10.83]
[0.37, 5.74]
[0.37, 6.12]

[0.33, 4.79]
[0.11, 2.95]

[0.54,2.43]

[0.43, 3.60]
[0.66, 5.52]
[0.26, 2.42]

[1.00, 3.84]*
[0.32,2.01]
[0.01, 0.23]%*
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Table A22. Association of consumption of numbers of packaged snack on previous day with being wasted at 24 months of age

VARIABLES OR  [95% CI] OR  [95% CI] OR  [95% CI]
Number of packaged snacks
1 1.50  [0.76,2.92] 144  [0.71,2.91] 1.62  [0.81,3.24]
2 or more 0.88 [0.35,2.22] 0.93 [0.36,2.41] 1.04  [0.40,2.70]
Intervention 330  [1.66, 6.58]** 423  [1.79,10.01]** 3.62  [1.75,7.51]**
Child sex (ref: male) 0.81 [0.44,1.49] 0.84 [0.45,1.58] 0.80 [0.43, 1.50]
Income (ref: $0-50)
$51-150 2.79  [0.73,10.67] 2.51 [0.64,9.89] 2.81 [0.73,10.81]
$151-250 1.58 [0.41,6.13] 1.48 [0.38,5.83] 141  [0.36, 5.56]
>$250 1.48 [0.37,5.90] 1.37 [0.34,5.61] 1.50 [0.37,6.08]
Mother's occupation (ref: Stay
at home)
Seller 1.28 [0.34,4.81] 0.99 [0.23,4.34] 1.29  [0.33,5.00]
Farmer 0.54 [0.11,2.78] 0.36  [0.06, 2.05] 0.58 [0.11,2.97]
Government worker - - -
Other 1.11  [0.53,2.30] 1.05 [0.49,2.27] 1.19  [0.56, 2.54]
Household size (ref: 3
members)
4 members 1.31  [0.46,3.74] 2.02  [0.65,6.26] 1.30 [0.45,3.77]
5 members 1.93  [0.68,5.51] 269 [0.87,831]" 1.94  [0.67,5.65]
6 or more members 0.95 [0.32,2.81] 1.36  [0.43,4.31] 0.84 [0.28,2.56]
Took antibiotic last month 2.60 [1.22,5.54]*
Likelihood that child will
have toothache according to
caregiver (ref: Very likely)
Likely 0.69 [0.27, 1.74]
Normal 0.46 [0.16, 1.34]
Unlikely 0.50 [0.13,1.97]
Very Unlikely 0.49 [0.15, 1.60]
‘White spots noted by
caregiver on child's teeth 1.36  [0.88,2.09]
Reported food consumption
on previous day
Breastfed 1.90 [0.97,3.74]"
Bottled milk formula 0.81 [0.32,2.03]
Constant 0.04 [0.01, 0.28]** 0.03  [0.00, 0.19]** 0.03  [0.01,0.22]**
Observations 342 331 338

** p<(0.01, * p<0.05, " p<0.1
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Table A23. Association of consumption of packaged sweet on previous day with being wasted at 24 months of age

Model 1: Adjusted for

sociodemographic
covariates
VARIABLES OR [95% CI]
Packaged sweet on previous day 0.97 [0.50, 1.88]
Intervention 334  [1.68, 6.64]**
Child sex (ref: male) 0.82 [0.45,1.51]
Income (ref: $0-50)
§51-150 2.88 [0.75,10.98]
$151-250 1.65 [0.43,6.41]
>$250 1.57 [0.40, 6.23]
Mother's occupation (ref: Stay at
home)
Seller 1.25  [0.33,4.70]
Farmer 0.52  [0.10, 2.69]
Government worker -
Other 1.04  [0.50, 2.15]
Household size (ref: 3 members)
4 members 1.28 [0.45,3.61]
5 members 1.92  [0.68, 5.45]
6 or more members 0.92 [0.31,2.69]
Took antibiotic last month
Likelihood that child will have
toothache according to caregiver
(ref: Very likely)
Likely
Normal
Unlikely
Very Unlikely
White spots noted by caregiver on
child's teeth
Reported food consumption on
previous day
Breastfed
Bottled milk formula
Constant 0.05 [0.01,0.32]**
Observations 341

** p<0.01, * p<0.05, " p<0.1

Model 2: Adjusted for
sociodemographic and health

OR
0.96
3.35
0.86

2.72
1.57
1.47

1.57
2.15
1.10
2.08

0.04
341

Model 3: Adjusted for
sociodemographic and food

covariates covariates
OR [95% CI] OR [95% CI]
1.08  [0.55,2.13] 0.84 [0.43,1.67]
452 [1.92,10.64]%* 3.62  [1.76,7.47]**
0.86 [0.46,1.61] 0.83  [0.44,1.55]
256 [0.65,10.07] 297 [0.77,11.41]
1.54  [0.39, 6.06] 1.47 [0.37,5.82]
142 [0.35,5.79] 1.64 [0.41,6.63]
0.99 [0.23,4.29] 129  [0.34,4.93]
034  [0.06,2.02] 0.54  [0.10,2.79]
1.03  [0.48,2.21] 111 [0.52,2.37]
1.94 [0.63,5.93] 129  [0.45,3.69]
2.65 [0.87,8.13]" 2.00 [0.69,5.77]
129 [0.41,4.04] 0.84  [0.28,2.53]
251 [1.19,5.31]*
0.63  [0.26,1.57)
0.42 [0.15,1.21]
0.47 [0.12,1.82]
0.47 [0.15,1.51]
132 [0.86,2.02]

1.94  [0.99,3.81]"

0.77  [0.31,1.92]
0.03  [0.00, 0.22]** 0.04 [0.01,0.27]**
331 337

52



Table A24. Association of consumption of number of packaged sweet on previous day with being wasted at 24 months of age

VARIABLES OR  [95% CI] OR  [95% CI] OR  [95% CI]
Number of packaged sweets
1 1.80 [0.85,3.81] 1.83  [0.84,3.99] 1.51  [0.69, 3.28]
2 or more 0.31  [0.09,1.07]" 0.39 [0.11, 1.38] 0.29 [0.08,1.02]"
Intervention 3.42  [1.70, 6.89]** 423 [1.77,10.11]** 3.67 [1.76, 7.64]**
Child sex (ref: male) 0.80 [0.43, 1.48] 0.83  [0.44, 1.58] 0.80 [0.42,1.51]
Income (ref: $0-50)
$51-150 3.06 [0.79,11.81] 2.81 [0.70, 11.25] 3.14  [0.81,12.19]"
$151-250 1.84 [0.47,7.22] 1.74  [0.43,6.94] 1.60  [0.40, 6.44]
>$250 1.86  [0.46, 7.49] 1.74  [0.42,7.25] 1.96 [0.48,8.02]
Mother's occupation (ref:
Stay at home)
Seller 1.60 [0.41, 6.22] 1.21  [0.27,5.36] 1.57 [0.39, 6.22]
Farmer 0.65 [0.12, 3.50] 0.42 [0.07,2.70] 0.64 [0.12,3.47]
Government worker - - -
Other 1.14  [0.54,2.39] 1.07  [0.49,2.36] 1.21  [0.56,2.61]
Household size (ref: 3
members)
4 members 1.31  [0.46, 3.75] 1.99  [0.64,6.17] 1.32  [0.45,3.83]
5 members 1.96  [0.68, 5.65] 2,63 [0.85,8.17]" 2.04  [0.69,5.98]
6 or more members 0.93  [0.32,2.75] 1.30 [0.41,4.12] 0.85 [0.28,2.59]
Took antibiotic last month 240 [1.12,5.11]*
Likelihood that child will
have toothache according to
caregiver (ref: Very likely)
Likely 0.70  [0.28,1.78]
Normal 0.51 [0.17, 1.49]
Unlikely 0.52  [0.13,2.05]
Very Unlikely 0.47 [0.15, 1.53]
‘White spots noted by
caregiver on child's teeth 1.35  [0.87,2.09]
Reported food consumption
on previous day 1.93  [0.97,3.82]"
Breastfed 0.75 [0.30, 1.88]
Bottled milk formula 0.04 [0.01,0.27]** 0.02  [0.00,0.19]** 0.04 [0.01,0.23]**
Constant
Observations 341 331 337

** p<(.01, * p<0.05, " p<0.1
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