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ABSTRACT

This study was conducted to determine the association between
complementary food practice and stunted children aged 24 months. The study
sample included a total of 4,245 children from a cohort study of Thai children. 60
twin infants and 18 with abnormalities were excluded. Then, the remaining 4,167
children were considered for data analysis. Chi-square tests and multiple logistic
regressions were used for identifying influential predictors for child stunting at 24
months.

The results showed 13.95% of the children were stunted according to
Thai reference and 16.48% as per 2006 WHO reference. After adjusting for
confounding factors, the study showed that prolonged breast feeding was
significantly associated with child stunting from both the WHO (RR=2.70, 95%
CI=1.77-4.10) and Thai references (RR=2.31, 95% CI=1.48-3.60). By using the
WHO reference, this study found that children who were introduced to pork before
four months (RR=4.72, 95% CI=1.11-20.19) had the highest risk to be stunted at
24 months. And, by using the Thai reference, it was found that children who were
introduced to whole eggs before four months (RR=2.76, 95% CI=0.56-3.54) had
the highest risk to be stunted at 24 months. Earlier introduction of complementary
foods creates a risk of child stunting. Various health education and intervention
programs as well as research projects focusing on the improvement of feeding

practices are recommended.

KEYWORDS: CHILDHOOD STUNTING / INFANT GROWTH /TIME OF
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CHAPTER1
INTRODUCTION

1.1 Rationale and Justification

The functional classification for child malnutrition proposed by Waterlow
(1) is useful in deciding the appropriate interventions for treatment of malnutrition.
Children with the required height-for-age but lacking the required weight-for-height,
i.e. wasted, are classified as acutely malnourished and children lacking the required
height-for-age, i.e. stunted, are classified as chronically malnourished. According to
Waterlow, child malnutrition could be in the form of stunting, wasting or both stunting
and wasting. It is useful for curative interventions but it does not provide any clue for
prevention of such conditions. It does not mention the vulnerable time period during
which appropriate measures can be taken to prevent child malnutrition (stunting).

However, it is evident from many longitudinal studies that the first two
years of a child’s life make up a critical time period during which there is a risk for
faltering growth, deficiencies of certain micronutrients, and common childhood
illnesses such as diarrhea. It is the peak time for optimal growth, health and behavioral
development of children (2). At the same time, this is also the time of greatest
vulnerability. Most of the formation and development of the brain take place within
this period of two years. It is therefore of great importance to supply adequate
nutrients to the child such as providing the right amount of carbohydrates, protein,
essential fatty acids, and vitamins and minerals (3). A child is at risk of malnutrition
from the time she/he is exposed to complementary foods (4). Inappropriate feeding
practices with high infection rates can cause malnutrition in children of this age (2).
This makes the time during the transition from reliance on breast milk to the addition
of complementary food susceptible in terms of linear growth. It can also have a
measurable and lasting impact on growth, incidences of disabilities, and susceptibility

to various infections (3).
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Food given during weaning which is lacking in nutrients causes various
childhood infections and reduced linear growth velocity (5). Complementary feeding
should be appropriate in order to prevent malnutrition in children (6). Undernourished
children are vulnerable to infection and are more likely to lose their lives to diseases
like diarrhea, pneumonia, measles and malaria (7). Furthermore, the risk of obesity in
stunted children creates an even more complicated situation emphasizing the need to
promote the understanding of appropriate complementary feedings among mothers
and caregivers of young children (8).

Stunting is a form of malnutrition which can hamper the immune function,
retard development and also impair cognitive function creating dysfunctions in human
life. Once established, it may also cause long-term consequences in adults in terms of
body size, work and reproductive performances, and moreover impose a greater risk of
chronic diseases (9), impairing the overall health of a person. Moreover, stunted
children are more likely to get sick and die than underweight or wasted children (10).

Maternal and child undernutrition, which comprises underweight, stunting,
wasting and deficiencies of essential vitamins and minerals, remain pervasive
conditions causing over half of all childhood deaths and more than 10 percent of the
total global disease burden (4, 11). Stunting accounts for almost 1.5 million global
deaths (14.5%) and 12.6% of disability-adjusted life years (DALYSs) in children under
five years of age. By 2015, MDG#4 has a target of reducing the mortality rate among
children less than five years of age by two-thirds. Therefore, stunting has to be
addressed in order to achieve MDG4 (3).

Child stunting can occur due to various circumstances and determinants
including antenatal, intra-uterine and postnatal malnutrition (12). Timely introduction
of complementary foods can be effective interventions in preventing stunting (13).
Along with socio-demographic factors (14-17), continued breastfeeding (6, 15, 18),
dietary diversity (6, 15, 18-21), timely introduction of complementary feeding (19),
and feeding frequency (6, 15, 18, 20) are important predictors of stunting.

According to the WHO Child Growth Standards, stunting is a condition
when a child has a height-for-age less than -2 SD. WHO has reported that about 171
million children are stunted globally with the rate in Asia and Africa being the highest.

Undernutrition poses a serious challenge in the survival of the children. In response to
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this public health challenge, WHO has recommended nutritional guidelines for feeding
infants and young children saying that if followed properly, they can help prevent
about 20% of deaths in children under five. In addition, WHO also says that stunting
and obesity can be dealt with by giving appropriate feeding to young children (22, 23).
After six months of exclusive breastfeeding, WHO has recommended starting giving
complementary feedings to the child (22).

Approximately one-third of children less than five years of age in
developing countries are stunted (low height-for-age), and large proportions are also
deficient in one or more micronutrients. Recent data show that just over half of six-to-
nine—month-olds are breastfed and given complementary foods and only 39 per cent of
20-23-month-olds are provided with continued breastfeeding (24).

The time and type of complementary food given determines the occurrence
of stunting among children, emphasizing the importance of appropriate feeding
practices (25). Early introduction of complementary feedings is found to be
significantly associated with increased risk for various infections and is also
associated with low length for age (26). Adequate and timely complementary feeding
can prevent this situation, ensuring growth and development of children from six
months to two years of age (24). It is believed that optimal young child feeding—
continued breastfeeding until the child is at least 2 years old, together with age-
appropriate, nutritionally adequate and safe complementary foods—can have a major
impact on child survival, with the potential for preventing an estimated 19 per cent of
all under-5 deaths in the developing world, more than any other preventive
intervention (27).

In an attempt to establish the variability among and within nations in the
prevalence of stunting and to evaluate the national factors associated with stunting in
70 countries in Africa, Latin America and Asia, including Thailand, Frongillo, Onis et
al. found that most national variability for stunting was explained by national factors
and geographic region. In addition to female literacy, health expenditure and gross
national product at the national level, in individual cases, some possible factors could
be micronutrient deficiencies, inadequate protein intake, prenatal nutrition and

parasitic infection (28).
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Preventive, population-based approaches, aimed primarily at improving
the nutritional status of mothers and young infants are desirable since, interventions
during the earliest periods of life are likely to have the greatest impact in preventing
child malnutrition. For that, a strong focus on complementary feeding and continued
attention to the protection and promotion of breastfeeding remain key components for
tackling the problem (29). Reinforcing programmatic health and nutrition
interventions is thought to contribute to a major reduction in child undernutrition (11).

The prevalence of low length-for-age is generally highest during the
second or third year of life (30), although in some settings, it may occur as early as 3-6
months. In these circumstances, low length-for-age is said to reflect a continuous

b

process of “failing to grow” or “stunting”, whereas in older children, it reflects
“having failed to grow” or “being stunted” (31).

A previous study from the Prospective Cohort Study of Thai Children
(PCTC) has revealed the prevalence and incidence of stunting in infants using WHO
growth standard. Child stunting prevalence, using by new reference, in this sample
varied from 6.0-16.6%. The percentage decreased from the time at birth to 6.0%. Also
the association between stunting and demographic characteristics has been studied
(32).

Infant and young child feeding practices directly affect the nutritional
status (stunting) of children under two years of age and, ultimately, impact child
survival (33). There are chances of becoming stunted even if children are optimally
breastfed if they do not receive required quantities of quality complementary foods
after six months of age (34).

Infant feeding practices also constitute a major component of child caring
practices apart from socio-cultural, economic and demographic factors. Somehow,
these practices constitute one of the most neglected determinants of young child
malnutrition in spite of their important role in the growth patterns of children (35).
Early introduction of food may result in poor nutrition outcomes increasing risk of
infections and illnesses in children (36, 37). But introducing solid foods after six
months is also not considered optimal as it may cause deficiency of some
micronutrients resulting suppressed growth and feeding problems (37). Improving

infant and young child feeding practices in children 6-24 months of age is therefore
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critical in improving nutrition, health and development of children. However the
research conducted in this area has been very rare in Thailand. Up to now, very few
studies have been conducted on the time of introduction of complementary feeding
and feeding practices (38).

The current study is the secondary analysis of data from the Prospective
Cohort Study of Thai Children. PCTC was one of the rare population-based
prospective study. It is believed that this research provides a better understanding of
affects of the time of introduction of complementary foods in children below 24
months of age, thereby helping to improve feeding practices in order to give these
children the best start in life so that they can grow up to be healthy and well-adjusted
physically, intellectually and socially.

1.2 Research question

What is the effect of the time of introducing complementary food on stunting in

Thai children aged 24 months?

1.3 Research objectives

1.3.1 General objective
To determine the association between complementary food practice and

stunted Thai children aged 24 months.

1.3.2 Specific objectives
1.3.2.1 To determine the prevalence of child stunting at 24
months by using Thai growth standard.
1.3.2.2 To determine the frequency distribution of time of
introduction of complementary feeding.
1.3.2.3 To examine the association between time of

introduction of complementary food and child stunting at 24 months.



Shrijana Joshi Introduction / 6

1.4 Conceptual framework

Independent Variables

Socio-demographic characteristics:
Family income, study area

Child characteristics:

Birth weight, gender

Mother characteristics:

Age of mother, height of mother,
education of mother, occupation of

mother

Dependent Variable

Health Care

.| Stunting status at
ANC visits, WBC visits, illness "

24 months

Feeding Practices
-Duration of breastfeeding
-Time of introduction of

complementary foods

Figure 1.1 Conceptual framework

1.5 Research hypothesis

e There is an association between the time of introduction of complementary

food and child stunting.
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1.6 Operational definitions

Stunting: defined as height-for-age of children aged 24 months, below
minus two standard deviations from the median height-for-age of the standard
reference population. The same cutoff was used to define stunting for both the
references, i.e., New WHO reference and Thai growth reference. Stunted status
included two categories, i.e., yes and no

e Child

Birth weight: categorized into birth weight less than 2,500
grams at birth as low birth weight and birth weight equal to or above 2,500 grams

Gender: male or female

e Mother

Age of mother: means the age of the child’s mother in
complete years

Height of mother: refers to the height in cm of a mother
measured at the time of first ANC visit; categorized into two cutoffs, i.e. <150 cm and
>150cm

Education of mother: mother’s level of education;
categorized as informal/primary level and secondary or higher level

Occupation: the occupation is defined as what the mother is
doing in her daily life; this includes involvement of mother in income-generating
activities; categorized as Housewife/student, Agriculture/construction labor/ fishermen
and Shopkeeper/professional/clerk

e Health Care

Antenatal Checkup: the periodical medical checkup during
pregnancy; categorized as < 4 times or > 4 times

Well Baby Clinic: the place in the hospital where
clients/mothers are provided services regarding vaccinations, health education,
counseling and treatment; categorized as < 4 times or > 4 times

HIness: refers to hospitalization at 24 months
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e Feeding Practices

Duration of Breastfeeding: categorized into breastfeeding
beyond one year of age and breast feeding up to or less than one year (39)

Time of introduction of complementary feeding: the time
when complementary food is introduced to the child; it consisted of three categories
cut-off i.e. <4 months, 4-6 months and >6 months

The complementary foods are: rice, cereal, chicken, liver, yolk,
whole eggs, fish, pork, leafy vegetables, other vegetables, banana, fruit juice, orange,

papaya and oil.

1.7 Limitations of the study

e This study was only concerned with the feeding practices and did not
calculate the quantity of food intake.

e The study did not assess the knowledge of mothers regarding time of
introduction of complementary foods.

e The study did not assess the frequency and amount of the children’s
meals and dietary diversity.

e Some associations between the time of introduction of individual
complementary food and stunting were not significant statistically due to small sample
size in individual food category. This effect on the result could have occurred, also due
to homogeneity of population. Hence, larger sample size would be helpful to find out
the difference of phenomenon.

e It was not known whether the feeding of individual food items was
continued or stopped once it was introduced to the child. Food which were introduced

only once and then if stopped feeding may not have any effect on stunting.
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CHAPTER 11
LITERATURE REVIEW

The present study aimed to examine the association between the time of
introducing complementary food and stunting in Thai children. Literatures were
reviewed for the definition of stunting, various international growth standards used
around the world, global and Thai situation of childhood stunting, complementary
feeding practices in children, models for the determinants of nutritional status and

relationship between study factors and child stunting.

2.1 Definition

2.1.1 Defining stunting

Length and age are important variables in anthropometric assessment.
Length and age used together provide information about the nutritional status of a
child below two years in terms of stunting (40). Stunting indicates the chronic
restriction of a child’s potential growth reflecting the cumulative effects of inadequate
food intake and poor health conditions that result from endemic poverty. It has been
linked with lower educational achievement and cognitive ability. It is also important to
note that children who become stunted during their first two years of life and who put
on weight later in childhood are at high risk of chronic diseases related to nutrition.
Therefore the ability to reduce the prevalence of stunting in children below five years
of age can lead to the success of sustainable actions to alleviate poverty. Hence,
progress made towards the achievement of MDG Goal 1, i.e., Eradicate Extreme
Poverty and Hunger, can be monitored by reports on the prevalence of stunting in
children below five years of age (34). There is a considerable variation in the
prevalence of stunting among the less developed countries worldwide ranging from

5% to 65%. Recent trends in developing countries show that the prevalence of stunting
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starts to rise at about three months of age and then slows at around two years of age
(41). Hence, for children below two years, low height-for-age reflects a continuing
process of failing to grow, whereas for older children; it reflects a state of having
failed to grow. This emphasizes the fact that optimal nutrition up to two years for a
child could be an important intervention in addressing stunting (3).

WHO child growth standards of length for age is as follows:

Table 2.1 WHO child growth standards of length for age

Z-scores of length for age Nutritional status
>+3SD tall

+2SD - <+ 3SD slightly tall
-2SD - <+2SD average height
-3SD - <-2SD slightly short
<-3SD short

Source: WHO-Child guideline standard

2.2 Growth Measurement

The linear growth of children up to two years is measured in terms of
length-for-age (42). There is some disagreement regarding the use of local versus
international reference data. Some researchers highlight the usefulness of local growth
reference data in minimizing genetic influences, therefore advocating the use of local
standards derived from ethnically similar but privileged groups living in the same
country. On the other hand, other researchers suggest that the advantages of one
universal reference drawn from a well-defined and accurately sampled population
overshadow the problems of genetic influence (43, 44).

Following this disagreement regarding biased reference data, the U.S.
CDC and the WHO, in May 2000 and April 2006, respectively, released new growth
charts to replace the 1977 NCHS reference. The CDC 2000 charts are as the
recommended anthropometric references for the United States. Also the WHO
multicenter growth reference data is especially useful for monitoring the growth of

children during the first five years of life (45). The European Union, by conducting its
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own multicenter longitudinal multicenter Euro-Growth study has developed European
growth reference data (46). The growth Reference Review Group in the United
Kingdom has recommended using UK90 cross-sectional growth reference data for

both screening and surveillance of samples of U.K. children (47).

2.3 Situation of childhood stunting

2.3.1 Global situation

Undernutrition is a serious public health problem that needs to be
addressed urgently in order to improve child health. Undernutrition has both individual
and transgenerational effects on human functions. It affects the health of an individual
by making this individual prone to various infections. It may also be passed on to
offspring, producing a strong effect on physical, mental and social well-being. Overall,
it threatens the survival of humans, damaging their productivity and ability to limit the
consequences of poverty (48).

Stunting reflects chronic nutritional deficiency, aggravated by illness. It
thus more accurately reflects nutritional deficiencies and illnesses that occur during
the most critical periods for growth and development in early life. The latest available
data show that in the developing world the number of children under five years old
who are stunted is close to two hundred million, i.e. about one in three, which
indicates the number of children from six to 24months is also high. The global burden
of stunting is far greater compared to other forms of undernutrition, with the number
of stunted children making up more than half of the total number of children under
five years. Twenty-four countries bear 80 percent of the developing world’s burden of
undernutrition as measured by stunting, making it an important public health issue. In
Africa and Asia, stunting rates are particularly high, at 40 per cent and 36 per cent
respectively. More than 90 per cent of the developing world’s stunted children live in

Africa and Asia (27).
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2.3.2 Situation in Thailand

2.3.2.1 Thai Health Profile

According to the Thailand Health Profile Report 2005-2007,
the infant mortality rate is 11.3 per 1,000 live births and the child mortality rate is 10.4
per 1,000 live births, which is lower than the global average but still higher than the
rate in some countries in the same region such as Singapore and Malaysia. Although
the nutritional status of preschool children has improved overall, the situation of
children in the Northeastern and Northern regions is quite different from the other
regions. Preschool children in hill tribes in particular show a risk almost eight times
greater than that for Bangkok (49) children. In Thailand, 43% of children are
introduced to complementary foods at the proper time, i.e. six months, with continued
breastfeeding and just 19% of children are provided continued breastfeeding at two
years. Stunting prevalence is quite different in urban and rural areas. It is 11% in urban
areas but 17% in rural areas according to WHO Child Growth Standards and the ratio
of urban to rural according to stunting prevalence is 0.6 (50).

2.3.2.2 WHO Records about malnutrition in Thailand

The percentage of under five children suffering from moderate
and severe stunting is about 16 % per WHO Child Growth Standards (51). The
stunting prevalence is 16% in males and 15% in females. The male to female ratio is
1.1. Thailand comprises about a 0.4% share of the developing world’s stunting burden.
It ranks forty-first among the countries reporting stunting (50).

2.3.2.3 Previous studies in Thailand

Previous studies in PCTC have found the prevalence of
stunting increases with age, i.e. at birth it was 6.0%, at six months, it was 6.9%, at 12
months, it was 9.5%, at 18 months, it was 14.6%, and at 24 months, it was 16.6%.
Stunting prevalence among Thai children is two times higher than the world average
(32). The prevalence of malnutrition among children aged one to five years in the
slums of Bangkok was 18.1% by height-for-age (52). In a study conducted by Prasong
et al. in the Karen hill tribe children of Northern Thailand aged one to six years,
malnutrition in children was found to be 73% by height-for-age (53). Panpanich et al.
found the prevalence of stunting among the children aged 1-24 months in hill tribe to

be 25.4% and that in Thai children 12.1% (54). In another study in rural areas of
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Chiang Mai, for children aged up to six months, the prevalence of stunting was 7.7%
in the exclusively breastfed children, 8.5% in partial/non-breastfed children and for
children aged between seven and 12 months, it was 7.7% in exclusively breastfed
children and 9.8% in partial/non-breastfed children. Also, children above one year in
both groups were more likely to suffer from malnutrition, indicating poor weaning

practices (55).

2.4 Complementary Feeding Practices in Children

Child feeding practices are multidimensional and they change rapidly
within short age intervals in the first years of life (56). The characteristics of breast
milk help prevent infections, ensure the growth and health of children, making it
suitable as the main meal for children during the first year of life and an important
food during the second year (23). It provides about one-half of an infant’s energy
needs up to the age of one year, and up to one-third during the second year of life (57).
However, usually after six months, breast milk alone is no longer sufficient to meet the
nutritional requirements of infants, and therefore other foods and liquids are needed to
fill the gap between the total nutritional needs of the child and the amounts provided
by breast milk (23, 56). This is the time to start the complementary feeding of the child
(56). Complementary foods should meet more than 90% of the iron requirements of a
breast-fed infant and should also provide bioavailable iron (38). Both food and feeding
practices influence the quality of complementary feeding, and mothers and families
need support to practice good complementary feeding (57).

Complementary feeding, the transition from exclusive breastfeeding to
family foods, is supposed to be practiced typically from six to 24 months, which is
considered as a crucial period of life. Early childhood is also the time when
malnutrition starts in many children. It is estimated that two children out of every five
are stunted in low income countries. For the complementary food to be meaningful, it
should be started at the proper time, i.e. after six months of exclusive breastfeeding. A
variety of foods should be provided frequently so as to be adequate for the child’s
growing demand (58). It is assumed that dietary diversity improves diet quality. The

diet of children should include a wide range of foods besides basic staple foods (5).
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Complementary foods can be of two types, i.e. specially prepared foods and usual
family foods that are modified to make them easy to eat and provide enough nutrients

(23).

2.5 UNICEF conceptual framework for the determinants of

nutritional status

The conceptual framework for this study is based on the UNICEF
conceptual framework for the determinants of nutritional status. This framework,
which was developed in 1990 as a part of UNICEF’s nutritional strategy (59), provides
a holistic and pragmatic approach. The UNICEF nutrition conceptual frame work is
designed to help facilitate the process of assessing, analyzing and deciding on what
actions to take at all levels of society to resolve nutrition problems. This is also known as
the “Triple A” process (Assessment, Analysis, Action). Most innovatively, the
framework emphasizes the development of the concept of maternal and child care
(60). It classifies the causes of under nutrition into three categories that account for the
complexity of the nutritional status of children: (i) basic causes at the societal level;
(i) underlying causes at the household/family level; and (iii) immediate causes.
Factors at one level influence other levels.

The outcome of the study, i.e. stunting, was measured by length for age.
Immediate determinants were the feeding practices, i.e. duration of breastfeeding and
time of introduction of complementary feeding; and illness status at 24 months. The
underlying determinants were socio-demographic, child and mother factors. The basic
determinants like ethnicity was presented by study area, which includes hill tribe area
and non- hill tribe area. However, the underlying determinants explaining quality of
care like health status of care giver and resources for health, like sanitation, access to

clean water were not included in the conceptual framework of the current study.



Fac. of Grad. Studies, Mahidol Univ. M.P.HM./15

Outcome by

Nutritional
status

Health
status

Immediate
determinants

Dietary
intake

Y X

| 1

Healthy
environment,
health services

sal

Household
food security

Ouality of
care

Underlying \ A J
determinants
Poverty Food security Caregiver Resources for
constrains the )| resources resources health
level of these , -
determinants for * guantity food ® knowledge and . avm!abrmy of
individual produced access 10 publ!c health
households. _ * quality food education Services
= produced, diet * health status * sanitation,
diversity e control of access to
» cash income resources | clean water
L « food transfers

\ A

Basic Institutions
determinants gk :

The impact that the \ /
resources potentially
available to the
household have on

nutritional statusis { \ /
mediated and
constrained by
overarching
economic, political,

and institutional Potential resources

structures. Human, agro-ecological, technological
— L

Political and ideological framework

Economic structure

Figure 2.1 The UNICEF Conceptual Framework of the Determinants of Nutritional
Status
Sources: Jonsson 1993; Smith and Haddad 2000; and UNICEF 1990 (61)



Shrijana Joshi Literature Review / 16

2.6 Nutrition throughout the life cycle

Figure 2.2 Nutrition throughout the life cycle (62)

The life cycle provides a set of challenges which can further lower already
fragile health conditions of young children and adults with marginal nutritional status
and thin margins of survival. This provides a strong framework for understanding the
complex and interrelated causes of malnutrition which can aggravate what are already

huge and stubborn problems for good nutrition.
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2.7 Relationship between study factors and child stunting

2.7.1 Sociodemographic factors

Family Income: Food availability is essential for the promotion and
protection of the health of children. Specifically, height deficit has been observed in
families with comparatively low income (32, 52, 63-65). These findings agree with the
findings of another study conducted in Africa where the mean height-for-age index

was linked to the economic level of the family (63, 66).

Study Area: Peoples’ residences also seem to influence the occurrence of
stunting. Children residing in mountainous areas have been found to be at high risk of
stunting (67). Although the overall nutritional status of preschool children in Thailand
has improved, preschool children in the Northern and Northeastern regions are more
likely to be malnourished than those in other regions. A previous study on PCTC also
showed the highest rate of prevalence and incidence of stunting among children
residing in the northern hill region (32). Also, Panpanich et al. found that the
prevalence of stunting among the children in hill tribes was greater than that for the
children of other parts of Thailand. (54). In Bolivia too, households in rural areas had a
higher percentage of children with stunted growth compared to households in urban

areas (68).

2.7.2 Child Factors

Child age: Child age is strongly associated with linear growth (15, 55,
67). Prevalence of stunting is found to increase with age (18, 66, 69). A study in Nepal
also showed that children of more than 12 months of age were more likely to be

stunted than younger children (70).

Low birth weight: Studies have shown that weight at birth is a strong
predictor of stunting (71, 72). Low birth weight increased the odds of stunting 3.8-fold
(64). The prevalence of stunting has been found to be significantly higher among

infants with low birth weight (65-67, 73-75).
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Order of birth: The higher the birth order, the higher is the prevalence of
stunting (70). Meanwhile, being a first or a single child decreases the risk of stunting

(67).

Gender: The findings of a study conducted in Sub-Saharan Africa
demonstrated that across the 10 countries in Sub-Saharan Africa, male children were
consistently more likely to become stunted than their female counterparts (33). This
was in agreement with the findings of similar studies (32, 66, 67, 73) in which males
had nearly twice the risk of developing severe stunting (HAZ <-3) at one year of age
(71). In Bolivia, male children were about 20% more likely to be stunted than female
children (68). Similarly a few other studies showed no evidence of gender bias in
stunting (17, 70). Some studies found stunting more common among girls as compared

to boys (65, 76).

2.7.3 Mother-related Factors

Education of mother: An educated mother has more opportunities to be
informed of, and be aware of health care, better nutrition, and child development as
compared with uneducated mothers. The mother’s level of education has a positive
relationship on children’s height-for-age (17, 32, 63, 65, 67, 70, 76). A study in Brazil
found the strong effect of maternal schooling on child’s growth. It showed that the
children whose mothers were illiterate were 17 times more prone to have a growth
deficit than children whose mothers had at least 11 years of schooling (64). In Bolivia,
56% of the children with uneducated mothers were stunted compared to only 19% of
children with highly educated mothers (68). The findings of other studies in Africa
also demonstrate the significance of maternal education in child growth and
development (63, 66). A previous study in Thailand also showed that lower maternal

education is a potential risk factor for lower height-for-age (52).

Occupation of mother: Children of working mothers seem to have
decreased likelihood of stunting (73) whereas unemployment mother’s being a
housewife or unemployed acted as a risk factor for stunting (52). Another study in

Brazil did not find any association of maternal occupation with child stunting (64).
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Age of mother: The children of mothers younger than 20 were almost
twice as likely to show stunting (64). This is in agreement with the findings in Brazil
which found a mother’s age of <20 was associated with stunted children under five
years of age (75). In one study, children born to mothers aged more than 20 were
found to have a decreased likelihood of stunting (73). The percentage of children with

retarded growth was found to increase with a maternal age over 35 in Bolivia (68).

Height of mother: Mother’s height is significantly linked to the height-
for-age index and stunting (25, 63, 77). A mother with a height of <150 cm was
significantly more likely to have stunted children (71, 78, 79).

Marital Status: Social measures also show a reduced likelihood of

stunting in cases of a married mother and a mother who cohabited with a partner (73) .

Total number of living children: Household size is not generally
significantly correlated with the nutritional status of children (17) but a study in Libya

showed large family size as a determinant for child stunting (67).

2.7.4 Health Care Services
A positive relationship has been found between the use of health services

by mothers and height-for-age measures of nutritional status (17).

ANC visit: Antenatal care during pregnancy is important as it aims a
healthy baby at the end of the pregnancy. Ideally, a mother should make her first ANC
visit after conception and continue these visits throughout the pregnancy. Pregnant
mothers can get various preventive care services during the ANC visit, such as regular
checkups, tetanus toxoid (TT) injections, and delivery care (80). The antenatal visits
done by mothers also have a significant association with stunting of the children (76).
Absence or poor follow-up during pregnancy increases the chance of stunting (67).
More frequent prenatal care is found to be protective against stunting (74). One study
found that 68% of children whose mothers did not go for prenatal checkups were

stunted (81). According to a recent WHO report, 80% of the women in Thailand make
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four or more antenatal care visits. On average, it is 52% in the WHO South-East Asia

Region (82).

Well baby Clinic visit: The continuum for maternal, newborn and child
health refers to continuity of individual care which is necessary in pregnancy,
childbirth and also in the postnatal period in settings other than the family such as
outreach services and clinical care (83). Mothers should have access to Maternal and
Child Health educational, medical and nutritional programs mainly because they are
viewed as a vehicle for improving child health and survival (84). Incomplete
immunization of children leaves the child vulnerable to infections which increase the
chances of child stunting (67). It has been found that 50% of the children who did not
receive immunization and whose mothers did not have prenatal checkups were stunted
(81). One study showed that the mother’s awareness of oral rehydration therapy also

reduces the likelihood that a child will be stunted by about 22% (68).

Infection and illness: Recurrent and infectious diseases such as diarrhea,
pneumonia, and measles are major child health problems in developing countries in
Asia. The prevalence of malnutrition was found highest in children with acute
respiratory infections (61.3%) or diarrhea (89.8%) (85). The occurrence of diarrhea
was found to be significantly associated with stunting in children aged less than two
years (60). A study showed that 19% of malnutrition was caused by diarrhea and 24%
of malnutrition was caused by ARI (86). A high number of illness episodes during
infancy was one of the predictors of severe stunting at one year (71). The children who
had to be admitted to the hospital during the first year of life had higher chances of
growth retardation (64).

2.7.5 Feeding practices

Beginning at six months, an infant can eat pureed, mashed or semi-solid
foods. By eight months most infants can also eat finger foods. By 12 months, most
children can eat the same types of foods as consumed by the rest of the family (87).
The food prepared from a limited number of local staple cereals and legumes does not

contain sufficient nutrients for the child (88). In one study, more than 50% of the
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energy requirements of children below two years was provided by carbohydrates
alone, followed by fats and then protein. Furthermore, complementary food covered
just 15%, 20%, and 27%of the recommended iron intake for children aged 6-8, 9-11
and 12-23 months respectively (72). Inappropriate weaning practices can also be a

cause of stunting (71).

Dietary Diversity: Dietary diversity is associated with LAZ when all age
groups were provided with higher dietary diversity, translating into better mean LAZ
and thus confirming its potential usefulness as an indicator of the quality of
complementary feeding (18). Growth of infants can be accelerated by providing
nutritionally complementary foods. If complementary foods lack diversity, they cannot
fulfill the daily energy requirements of a growing child (72).

A study by Rah et al. in Bangladesh showed that high dietary diversity was
associated with reduced odds of being stunted among children aged six to 24 months
(21). A study by Zhang et al. found associations between length for age and dietary
diversity (6). Likewise, another study found that dietary diversity was consistently and

positively associated with height-for-age outcome measures (89).

Prolonged breastfeeding: The World Health Organization recommends
exclusively breast-feeding a child for the first six months and then continued
breastfeeding for two years and beyond along with introduction of complementary
foods (90). Thailand also adopted this guideline and changed its previous
recommendation of exclusive breastfeeding from four to six months to six months in
2003 (91). Breast milk is the main food for infants and it helps to reduce infection and
child mortality and supports the growth of a child up till six months of age (92-94).
But the advantages of breastfeeding and nutritional status in older children has been
controversial (95).

Usually, prolonged breastfeeding is defined as breastfeeding beyond one
year of age and has been reported to be associated with a higher risk of undernutrition
(39, 96). One study found prolonged breastfeeding to be associated with poorer

anthropometric status in children from families in the middle and upper income
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brackets (96). Some studies found inverse association between breastfeeding status
and gains in height, reflecting reverse causality (97, 98).

Study by Ntab et al showed current breastfeeding was significantly
associated with linear growth over the preceding seven months, i.e., breast-fed
children had significantly greater age-adjusted height increments than weaned children
(15). In Bolivia, among children living in rural areas, the stopping of breastfeeding by
six months of age doubled the likelihood that the child would be stunted in comparison
with those who received continued breastfeeding beyond six months. The benefits of
breastfeeding are most pronounced among children living in rural poverty (68).

Breastfeeding for more than 12 months was associated with stunted growth
in children from birth to 23 months in Nicaragua (65). Similarly, breastfeeding beyond
the age of 19 months was found to be associated with malnutrition (99). One study
found the tendency towards malnutrition in breastfed children above one year of age is
higher than that in non-breastfed children. However, the risk of dying was six times
higher in non-breastfed malnourished children than in similarly malnourished
breastfed children, signifying the importance of breastfeeding in improving survival

but not nutritional status (100).

Meal frequency: The minimum feeding frequency recommended or the
number of times a child must be fed with complementary food depends on his/her age
and whether the child is being breastfed or not. A breastfed infant six to eight months
old needs two to three meals a day, and a breastfed infant nine to 23 months needs
three to four meals a day. Depending on the child’s appetite, one to two nutritious
snacks may be offered. For non-breastfed infants and children from birth to 23
months, meals should be given four to five times per day, with one to two snacks as
desired (92). One study found an association between length-for-age and meal

frequency but there was no association between length-for-age and food frequency (6).

Time of introduction of complementary feeding: After six months of
age, it becomes increasingly difficult for breastfed infants to meet their nutritional
needs from human milk alone (92). Hence, the timely introduction of complementary

foods during infancy is important from both a nutritional and a developmental point of
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view (38). Furthermore, most infants are developmentally ready for other foods at
about six months. To start with, WHO recommends giving thick porridge and well-
mashed foods for children six to eight months. Food for children aged nine to 11
months should be finely chopped or mashed and foods that can be picked up by a
child. In the same way, family foods, chopped or mashed according to necessity, are to
be given to children 12-23 months (87).

The guidelines further suggest the initial use of baby rice mixed with the
infant’s normal milk, followed by the gradual introduction of vegetables, then fruits,
cheese, yoghurt or fromage frais, and lean meat, all in pureed form. At seven to eight
months of age, more texture could increasingly be introduced into all foods, together
with soft finger foods and wheat and soy products. After nine months of age, egg and
fish could be offered to the child, but nut products would not be included in the diet
until beyond one year of age. These guidelines focus on the necessity for
disseminating accurate information about appropriate weaning foods and practices
designed to prevent infant malnutrition, problems with development, or longer-term
eating and health problems (101).

However, evidence for the optimal timing for the introduction of
individual complementary foods is lacking, and recommendations vary widely
between countries. For example, most countries recommend that whole cow’s milk not
be introduced as a drink before the age of 12 months, whereas Denmark, Sweden, and
Canada state that whole cow’s milk can be introduced from the age of nine to 10
months. The suggested age for the introduction of fish or egg whites also differs
considerably, with several countries recommending that they can be introduced at four
to six months, whereas others recommend waiting until nine or 12 months (38).

The basic ingredient of complementary foods is usually the local staple.
Staples are cereals, roots and starchy fruits that consist mainly of carbohydrates and
provide energy. Cereals also contain some protein, but roots such as cassava and sweet
potato, and starchy fruits such as bananas and breadfruit contain very little protein
(87).

In Thailand, the introduction of semi-solids prior to three months of age
has been found to be common (102). Especially in rural areas, the starting age is as

early as one month, reducing the overall duration of breastfeeding (103, 104). Most
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people believe that their children need more than breast milk for growth and they also
have a tradition of giving rice and bananas to children even before one month age,
which leads to an early introduction of complementary food. Premasticated glutinous
rice is a common traditional food introduced early to children in Northeast Thailand.
Also 60% of infants receive fish, egg and pork by the second year of life (105).

According to the findings of a study in Africa, complementary foods were
introduced to children at four months or younger. The most popular first solid food
was maize meal porridge. Foods of animal origin such as meat, chicken, fish and eggs
were consumed either once a week or less. Liver was not consumed by infants aged
younger than one year. The most consumed fruits by children under two years of age
were bananas and oranges. The food intake reflected a high intake of vitamin and
carbohydrate-rich foods, and irregular intakes of fruit and vegetables, especially those
rich in vitamin A. The diet also lacked regular intake of foods of animal origin. These
kinds of dietary behavior led to the occurrence of low vitamin A status, anemia and
frequent sicknesses like diarrhea among children. Also there was a significant
prevalence of stunting among children (106). Another study found varied times of
introduction of complementary feeding. It found 33.8% infants being introduced to
complementary feedings by six months, 36.8% between seven and nine months and
28.3% after nine months (66).

A prospective cohort study in Bangladesh found that 2.4% of infants were
given complementary foods at one month of age. At six month of age, two-thirds
(66.7%) of infants were fed with complementary foods, which increased to 95% at
nine months of age (107). Most of the children were given infant cereal as the first
solid food at the age of four to six months (108). Inappropriate weaning patterns
presented three times the risk for being severely stunted (HAZ<-3) at 12 months of age
(71).

A longitudinal study conducted in the U.S. of 24-hour recall data for
children aged between two and 24 months found that out of 58 infants, rice cereal had
been introduced to 11 infants and fruits had been introduced to seven infants at two
months of age. A substantial drop occurred in the number of children receiving breast
milk between four and six months. At six months, rice had been introduced to more

than 50% of infants and 16 out of 58 were given oatmeal. Fruits like pears and apples
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and vegetables like peas, potatoes, squash, carrots, and green beans were also
introduced to a few infants at this time. At the age of 12 months, dairy products like
cheese and yogurt were introduced to about 15% of infants. Similarly, cereals like
toasted oats, bread, whole-wheat crackers, graham toast and fruits like apple, grapes,
peaches, pineapples, watermelons and bananas were also introduced to some.
Vegetables such as green beans, broccoli, and mashed potatoes were given and meats
like chicken and beef were given to the infants. At the age of 24 months, children were
given additional dairy products like ice cream, fruits like oranges, vegetables like
French fried potatoes and poultry products like eggs, pork, and hot dogs (109).

A cohort study conducted among Malawian infants found that the mean
age for introduction of local porridge to the infants was 3.4 months and that, for other
solid foods like vegetables, staples or fruit, the age was 4.5 months. Furthermore, it
also found that the early introduction of complementary food was significantly
associated with low length-for-age at nine months (26).

Figures from different European countries indicated a wide variation in the
age for introduction of complementary foods, with several showing marked departures
from the current WHO recommendation to introduce complementary feeding only
from the seventh month onward. For example, in the UK 2005 Infant Feeding Survey,
51% of infants were reported to have received complementary foods before four
months (110). Similarly, 34% of mothers in Italy reported introducing complementary
foods before four months and the first solids introduced were fruits (73.1%) and
cereals (63.9%). Vegetables, meat/poultry and milk products were introduced as first
solids in 40.3%, 13.7% and 9.2% of cases, respectively. At four and six months of age,
34.2% and 85.5% of infants, respectively, had been introduced solids. All infants
received solid foods by the age of nine months. Fluids were introduced at the median
age of 2.2 months. The median age for the introduction of fruit juice was 4.9 months.
At the age of six months, 81.3% of infants consumed fruit juice. The mean age for the
introduction of fruit was 4.3 months; vegetables, 4.9 months; legumes 7.3 months;
gluten-free cereals 5.1 months; cereals with gluten 5.5 months; meat 5.6 months; milk
products 6.5 months; eggs 8.3 months; fish nine months; and the age for the
introduction of any solid was 4.3 months. No infants had eggs or fish given as their

first solid food (111).
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In a recent longitudinal survey carried out in UK, it was found that
complementary foods were introduced to a majority of infants between the ages of
three and four months. The first foods consumed during complementary feeding were
plain rice, flavored baby rice, plain rusks and other cereals (112).

A study done in Kenya showed that exclusive breastfeeding was rarely
practiced beyond three months. Porridge was introduced during the first month of life
for 23% of children, and by four months for 86%. Fruit was introduced between three
and six months for the majority of children. About 15% of mothers gave fruit to their
children before three months of age and, at the other extreme, about 15% delayed
offering fruit until 12 months of age or later. This study also found that late
introduction of cereal (>6 months versus earlier) was significantly and positively
related to Height for Age (89).

A study from the U.S. showed that between four and five months, most
infants were introduced to solid foods; and from six months onward, >80% of the
infants consumed solid foods on a daily basis. By three months of age 18% of the
infants were consuming infant cereal, and by four months of age 40% were doing so.
Infants were introduced to infant cereal at a median age of slightly more than four
months and to other cereals at a median age of ~eight months. Similarly, fruits and
vegetables were introduced into the infants’ diet at a median age of between five and
six months, and by seven-and-a-half months, >90% of the infants were consuming
fruits and vegetables. The median age at which infants were introduced to meat or to a
combination foods containing meat was ~eight months, and by the age of one year,
nearly 97% of all the infants were consuming meat or meat substitutes, including 60%
who were consuming eggs, 25% who were consuming peanuts or peanut butter, 18%
who were consuming fish or shellfish, and 6% who were consuming soy products.
Dairy foods, such as cheese and yogurt, were introduced to infants at a median age of
~10 months. By one year of age, approximately half of the infants were consuming
French fries and candy, cookies, or cake, although only 15% were consuming
sweetened drinks such as soda or juice drinks (113).

In Europe, the median age for the introduction of solid foods was 19

weeks. About 7% of the children were introduced to solid food before the end of the
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third month of life. By the age of six months, 97% of all children had been introduced
to solids (114).

Water: More than 60% of the infants were introduced to water during the
first month of life (106).

Researchers suggest that stunting increases with an increase in age (18), as
it is the outcome of chronic malnutrition. So children under two years should be fed
with highly nutritious food, especially foods that provide energy. In addition, the
feeding practice introduced during this period also determines the dietary preferences
of the children at later stages of life (115). Therefore, the first two years of a child’s
life are not only crucial in terms of growth and development, but also significantly
associated with ascertaining the nutritional status of the child. Thus the aim of this
study was to assess current feeding practices and find their association with stunting,
together with possibly related child and family characteristics.

Out of nine longitudinal studies, three found children being fed
complementary food by six months and six showed evidence of introducing
complementary food by four months. This shows that in practice, the time for
introducing complementary food was before six months. Hence, on this basis, this
study classified introduction of complementary food into the following groups:
<4months, four-to-six months, >six months for comparison with the outcome variable,

i.e. stunting.

Interpretation of the literature review

e Composition of complementary food seems to be continuously
changing over time, depending on the age of the children.

e A majority of children in developing countries were given local cereal-
based porridges as their first solid food.

e The common characteristic of complementary food given to children in
developing countries was that it had a high proportion of carbohydrates. So, the
dietary bulk characteristics of complementary food could be among the important
factors contributing to the etiology of protein-energy malnutrition.

e Most of the mothers started to complement breastfeeding with solid

foods at an early age, i.e. before six months. This led to a cessation of optimum
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breastfeeding, which was compensated for by increased dietary diversity or feeding
frequency.

e The high prevalence of stunted rates observed in rural areas of Thailand
at 24 months suggests that linear growth retardation has an early onset, which can be
dealt with by the appropriate timing of introduction of complementary food.

¢ In summary, the literature to date presented variations in the association
(positive or negative) of time of introduction of complementary food of children with
stunting in different countries. In Thailand, very few studies were done on this topic.
The lack of information in this area was particularly pronounced for children of six-24
months, which is the critical period in determining nutritional status. Further, the
existing research done on stunting from PCTC did not address the possible influence
of feeding practices on stunting. The current study, following WHO and Thai Growth
standards for infant and young child feeding practices after six months of age
addressed these research gaps while also describing the current feeding practices in

order to determine if they were according to the guidelines or not.



Fac. of Grad. Studies, Mahidol Univ. M.P.HM. /29

CHAPTER 111
RESEARCH METHODOLOGY

3.1 Study Design

The current study was secondary analysis of data from a population-based
cohort study. This study was conducted to examine the association between time of
introduction of complementary food and stunting in Thai children aged 24 months by
using information of the participants from the Prospective Cohort Study of Thai
Children (PCTC). PCTC was an observational prospective cohort study. The study did
not involve any intervention. This study was community-based in four different rural
areas and hospital-based in an urban area. A rural Thai sample was formed by
selecting four cohorts, each from a chosen district in the four different regions and an
urban sample from a hospital in Bangkok. Eligible districts had to be accessible year-
round, to average between 800 and 900 births annually, and had to have a hospital
director and research assistants committed to the long-term management of the project.
The study was designed to explore long-term effects from the perinatal period to
young adulthood in Thailand. This project was supported by Ministry of Public Health,
the Thailand Health Research Fund, the Health System Research Institute and the
World Health Organization. The PCTC offered a unique opportunity to address the
issue, as the study featured a highly representative sample of children from five
selected districts and included important questions on complementary food practice as

well as extensive list of background characteristics on the families.

3.2 Study population and area

The cohort study included children born in four selected community-based
districts in different regions and the Bangkok metropolitan area between July 1, 2000,
and June 30, 2002. The design of the follow-up for the study population in this study is

given in Appendix A. Anthropological measurements were taken from birth to two
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years of age by physicians and especially trained research assistants every six months.
The study areas comprised four community-based rural areas: 1) Nan district, Nan
province, in the north; 2) Kranuan district, Khon Kaen province, in the northeast; 3)
Panomtuan district, Kanchanaburi province, in the west; and 4) Thepa district,
Songkhla province, in the south. The urban hospital-based area is from Ramathibodi

Hospital, Mahidol University, Bangkok, the capital city of Thailand.
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Figure 3.1 Study Areas in five regions

The Five Study Sites

Each of the four study sites outside Bangkok was selected from districts
located in the provinces of different regions of Thailand.

e In the mountainous North, the urban Muang (Central) district of Nan
province was selected. Thirteen percent of the population consists of mountain-
dwelling tribal people. Buddhism was the predominant faith (84%) although animism
(12.9%) and Christianity (2.2%) accounted for significant minorities. Most people

worked in businesses or small (1.6 %) farms, sales, services or labor.
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e In the arid, planar Northeast, a rural location in the Kranuan district of
Khon Kaen province was selected. In this region, Thai and Laotian cultures were
blended. Most people were subsistence farmers whose main crops were sugar cane,
lowland rice, corn and cassava (for animal feed). Nearly all (98%) were Buddhists.

e In the lowland paddies of the Central region (an area bounded by low
mountains), the rural Panomtuan district in Kanchanaburi province was selected.
Mixed farming was common: lowland rice, corn and vegetables were grown and pigs,
chicken and cattle were raised. Almost all (99%) the local people were adherents of
Buddhism.

e The South, a humid peninsula, supported rubber plantations, forestry
and fisheries. Thepa district in Songkhla province was selected. People worked in
agriculture and fishing. The region was 68% Muslim and 31% Buddhists. (The area
was subject to periodic sectarian violence.)

e Bangkok is the capital, the government, business and industrial centre.
The large urban population may exceed 10 million. This was the only hospital-based
study site, i.e. Ramathibodi Hospital. All pregnant women, permanent residents of
Bangkok, who agreed to participate in the entire longitudinal study, were enrolled.
Most lived in crowded areas; approximately half in slums and half in crowded
apartments. Most (94%) were Buddhist, while other (2.6%) and Christian (2.2%)
constituted significant minorities.

The principle purpose of the PCTC was to trace the development of Thai
children within the Thai socio-cultural context. The present study particularly looked
for socio-demographic information, feeding practices information and child stunting at

24 months for all the eligible participants from all five regions.

Sample: A total of 4,245 children, born from July 1, 2000, to June 30,
2002 in the study area, who were eligible for the PCTC project owing to parental
consent during the mothers’ pregnancy were included in the current study. Sixty
infants were twins and eighteen had some abnormalities. Four thousand one hundred

sixty seven children remained for analysis but anthropometric measurements were

available for 3,707 children.
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Inclusion criteria

The PCTC was a nationwide study, especially focused on the rural parts of
Thailand. Inclusion criteria for the study areas were the voluntary participation of the
hospital director and his/her willingness to participate. PCTC asked the agreement of
all participants by using the consent form shown in appendix E. All 4,245 children

were included in the current study.

Exclusion criteria

e Children having significant birth defects and suffering from any special
illness or congenital deformities.

e Children infected with HIV/AIDS.

e Children belonging to Burmese, Laotian, and Karen tribes who
frequently migrate to other places.

e Mothers who were not willing to participate in the study.

e Dead infants and infants who died within 24 months after birth.

e Children delivered as twins.

3.3 Sampling technique

All pregnant women residing in the five study areas, who do not plan to
migrate at least for five years, were recruited in the PCTC. The eligible children were
included with parental consent in the PCTC. The present study included all 4,245
infants from the PCTC.

3.4 Research instruments and data collection procedure

Data were collected from all subjects within the selected sites, including
secondary data regarding community and demographic variables. Data were collected
from the community, mothers, fathers, other family members and children, using
standard procedures to ensure validity and reliability. The pretesting of the

questionnaire was done on 25 respondents in each of the PCTC study areas. The
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details on the data collection instruments used in PCTC with the variables retrieved for
this study are given in appendix B.

A questionnaire was used to interview the caregivers in the community at
28 days, three months, and every six months until 24 months. Parents or caregivers
were interviewed about the illnesses and vaccinations of infants at various ages from
birth to -24 months. Parents or caregivers were interviewed about infant feeding
practices, etc. to recheck the consistency of outcome from both records. Data on infant
feeding practices were collected every six months by well-trained research assistants.

Data for the time of introduction of complementary food were recorded by
using a food calendar. A colorful pictorial food calendar was provided to each mother
immediately after birth of child. The food calendar had stickers of individual food
items. Mothers were instructed to stick the food sticker corresponding to the month as
soon as the food item was introduced to the child in order to avoid recall bias. The
food calendar used to collect data on time of introduction of complementary foods is
shown in appendix C.

The questionnaire used in the PCTC was based on health practice
recommendation for pregnant women made by Department of Health, Ministry of
Public Health. Later, it was reviewed by the panel of experts. After refinement, a
group of assistant researchers was trained to use it. Then they tried out the
questionnaire before using it to collect data under the observation of the researchers.

Socio-demographic information and especially data was gathered on child-
feeding practices, and yearly growth measurements for height-for-age at 24 months
was also acquired. The required dataset was accessed from the PCTC upon the
approval of the board members of the PCTC as well as the ethics committee of

Mahidol University.

3.4.1 Outcome Measurement

The PCTC project growth instrument was used to measure the recumbent
length of all participant children, using a portable board with a fixed headboard and
movable footboard (Im/0.1 cm); length was recorded to the nearest 0.lcm. The
research assistants were trained to use the equipment and then record the results on the

case report form.
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Each child’s nutritional status was expressed as a number of standard
deviations (Z scores) above or below the median for the reference population, taking
into account age and sex. 2006 WHO-Anthro software (116) was used to process the
data (age in days and height) and generate Z-scores for each child. The software was
developed to monitor growth and development in individuals and populations for use
in the WHO Child Growth Standards .The WHO Child Growth Standards confirm that
children born anywhere in the world and given an optimum start in life have the
potential to develop within the same range of height and weight(117). Along with that,
Z-scores calculated using the Thai Growth Standard was computed using INMU-
Nutristat software, version 1.01, which was developed by the Institute of Nutrition,

Mahidol University.

3.4.2 Variables of interest

Feeding practices of the infants, especially, breastfeeding duration and
time of introduction of complementary food were the main interest variables for this
study. Breast feeding duration was divided into less than or up to 12 months and more
than 12 months. The food items included in the study were rice, cereal, chicken, liver,
yolk, whole eggs, fish, pork, leafy vegetables, other vegetables, banana, fruit juice,
orange, papaya and oil. The data showed that most of the infants were introduced
complementary food within the time of 4-6 months. So, a three category cutoff, i.e. <4
months, 4-6 months and >6 months, was used to differentiate time of introduction of
complementary food. Family income, study area, birth weight, gender, age of mother,
education of mother, occupation of mother, height of mother, ANC, well baby clinic
and illness at 24 months were considered as probable confounders in this study.
Family income was divided into two categories, i.e. <25 percentile and > 25 percentile
(referent group). The study area was classified into hill tribe and non hill tribe
(referent group). Birth weight was separated as <2500 grams for low birth weight and
> 2500 for normal (referent group). For gender, boy child was considered as referent.
Age of mother was categorized as <20 years, 20-35 years (referent group) and >35
years. Education of mother was divided as informal/ primary and secondary/ higher
(referent group). Occupation of mother was classified as housewife/ student (referent

group), agriculture/ fishermen/ construction labor, shopkeeper/ professional/ clerk.
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Height of mother was classified as <150cm and >150 cm (referent group). For ANC
and well baby clinic, < 4 times versus >4 times (referent group) was used. For illness
at 24 months, absence of illness was considered as referent group. For the dependent

variable, the cutoff point of <-2 SD was used to determine stunted status of a child.

3.5 Validity and Reliability

In PCTC study, the inter-rater reliability was checked among the different
research assistants. Linguistic and religious variation in the presentation of
information had occurred among the religions of Thailand. Hence, research assistants
were selected and well-trained to be sensitive to these. Monitoring and quality controls
were set up from the beginning to ensure the study’s reliability and validity. Re-
interviews were conducted on a random sub-sample to check for consistency and to
eliminate interviewer bias.

With regard to the nutrition variables, since they were the facts collected
from the participants in a well planned manner, the reliability can be assured for the

data of this study.

3.6 Data management:
Data cleaning and editing was done by using a statistical package. For the
present study, length measurement at 24 months of age and the time of introducing

different food items, along with other socio-demographic information were taken.

Scoring and Classification Criteria

The Thailand reference population as defined by the Ministry of Health
(Thailand) together with the New Growth Reference WHO (2006) were used as the
reference and two indices for height-for-age (HFA) were constructed based on the data
about the child’s age, sex and height. These indicators were compared with the Thai
population as a reference and used in expressing growth either as a percentage of the
median value or as a Z-score (number of standard deviations above or below the

mean).
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3.7 Data analysis

Four thousand two hundred forty five children were included in the present
study. After excluding according to the criteria in the study, 3,707 children remained
with anthropometric measurement. Z-scores for length-for-age was computed using
WHO growth standards (World Health Organization, 2006) using AnthroPlus
software, version 3.2.2 and the Thai Growth Standard in INMU-Nutristat software,
version 1.01, which was developed by the Institute of Nutrition, Mahidol University.
Then after, minitab and STATA software were used for analysis.

Socio-demographic information was presented using descriptive statistics,
i.e. number and percentage. Chi-square test was used for determining the relationship
between each independent variable and the dependent variable. Crude Relative Risk
was used to show the strength of association with 95 percent confident interval. Since
this was the study of rare outcomes, the use of an adjusted odds ratio to estimate an
adjusted relative risk was allowed (118). Hence, multiple logistic regression was used
to determine the relationship between all independent variables and the dependent
variable. At first, the potential confounders were set in the model for predicting factors
associated with stunting at 24 months. Then each food item was added in the model by
forward elimination method until the best fitted model was obtained. The variables
reduced from the final model for WHO reference were age of mother, occupation of
mother, illness at 24 months, other vegetables and orange. Similarly, the variables
reduced from the final model for Thai reference were occupation of mother, illness at
24 months, chicken, fruit juice, fish, pork and oil. Both the final models were
significant which ensure that the included variables are capable of explaining the

stunting effect at 24 months.

3.8 Protection of human subjects

The Prospective Cohort Study of Thai Children was approved by The National
Ethics Committee, the Ministry of Public Health, on November 29, 2000, as shown in
Appendix D. The present study was approved from the ethic committee of Mahidol
University (COA. No. 2012/140.1004).
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CHAPTER 1V
RESEARCH RESULTS

This study was conducted to examine the association between
complementary food practices and stunted Thai children aged 24 months, using
information from the Prospective Cohort Study of Thai Children. A total of 4,245
children were included in this study. Height at 24 months was used to determine
stunting status of the children. Other required information like socio-demographic,
child, mother and health care characteristics, along with the time of introduction of
complementary food were acquired from the Prospective Cohort Study of Thai
Children.

Descriptive statistics were used to describe the socio-demographic, child,
mother and health care characteristics, including feeding practices as well as outcome
variable, i.e., child stunting at 24 months. Associations between child stunting at 24
months and independent variables were analyzed using chi-square test and multiple

logistic regression. The results of the study are presented in this chapter.

1. Prevalence of child stunting at 24 months according to WHO standard
and Thai standard.

2. Socio-demographic, child, mother, health care characteristics and
complementary food practice.

3. Association of independent variables with child stunting at 24 months.

4. The predicting factors associated with child stunting at 24 months
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4.1 Prevalence of child stunting at 24 months according to WHO

standard and Thai standard

WHO —Anthro software and Nutristat software were used to process the
data (age in days and height) and generate z-scores for each child according to WHO
and Thai standard respectively. It was anticipated that these references may lead to
differences in the estimation of prevalence of stunting at 24 months of age. The cutoff
point of <-2 SD was used to determine stunted status of a child.

In comparing the two references, those of WHO and Thai, the data showed
high stunting prevalence at the age of 24 months by WHO Reference. The 2006 WHO
standard classified 16.48% (13.72% boys and 19.30% girls) children as being stunted
at 24 months whereas it was just 13.95% (8.70% boys and 19.30% girls) according to

Thai reference as shown in figure 4.1.

B Thai ™ WHO

19.30% 19.30%

13.95%

Figure 4.1 Prevalence of child stunting by gender comparing the Thai Growth with
WHO new reference 2006
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4.2  Socio-demographic, child, mother, health care characteristics

and complementary food practice

4.2.1 Socio-demographic, child, mother and health care characteristics

The characteristics of the studied children are summarized on Table 4.1
and time of introduction of complementary food in Table 4.2. About one- fourth of the
children were from families with lower income. Majority of the studied children were
from non-hill area. Over 90% of children had birth weight 2500gm or more. The male
and female ratio was nearly equal. Above three-fourth of mothers belonged to age
group 20-35 years. Over half of mothers had informal or primary education. Only
about 18% of mothers were either housewives or students. Around 86% of the mothers
stood 150cm or more. Mothers attending ANC and well baby clinic more than four
times were significantly higher. Only 11.23% children were reported to fall ill at 24

months.

Table 4.1 Frequency and percentage of socio-demographic, child and mother

characteristics and health care

Variables Number Percentage

Socio-Demographic Characteristics

Family income

> 25percentile 2668 73.97
<25 percentile 939 26.03
Total 3607 100

Study area

Non hill tribe 3593 96.92
Hill tribe 114 3.08

Total 3707 100

Child Characteristics

Birth weight

>2500gm 3305 92.19
<2500gm 280 7.81

Total 3585 100
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Table 4.1 Frequency and percentage of socio-demographic, child and mother

characteristics and health care (cont.)

Variables Number Percentage
Gender

Boy 1873 50.5
Girl 1834 49.5
Total 3707 100

Mother Characteristics

Age of mother

20-35 years 2874 78.06
<20 years 445 12.09
>335 years 363 9.86

Total 3682 100.01

Education of mother

Secondary/ higher 1666 454
Informal/ primary 2004 54.6
Total 3670 100

Occupation of mother

Housewife/student 650 17.63
Agriculture/construction labor/ fishermen 1988 53.92
Shopkeeper/ professionals/clerk 1049 28.45
Total 3687 100
Height of mother

>150 cm 3137 85.83
<150 cm 518 14.17
Total 3655 100
Health Care

ANC

> 4 times 3211 86.62
<4 times 496 13.38

Total 3707 100
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Table 4.1 Frequency and percentage of socio-demographic, child and mother

characteristics and health care (cont.)

Variables Number Percentage
Well baby clinic

> 4 times 2470 67.75

<4 times 1176 32.25

Total 3646 100

Illness at 24 months

No 3233 88.77

Yes 409 11.23

Total 3642 100

4.2.2 Complementary food practice

Regarding feeding practice, about 41% of the children received breast milk over
12 months. The results showed that nearly 60% of the children were introduced banana before
four months. Also, fruit juice was introduced before four months to majority of the children.
The time of introducing rice, leafy vegetables, yolk and cereal for most of the children was 4-6
months. Other food items like chicken, orange, liver, papaya, whole eggs, fish, pork, other

vegetables and oil were introduced after six months to most of the children.

Table 4.2 Frequency and percentage of time of introduction of complementary feeding

Variables Number Percentage

Feeding Practices

Prolonged breastfeeding

<12 months 1631 58.86
>12 months 1140 41.14
Total 2771 100
Median=4 Q.D=6.5 Min=0 Max=24
Rice

4-6m 1889 55.15
<4m 1342 39.18
>6m 194 5.66
Total 3425 99.99

Min=0 Max=13

Il
—_

Median=4 Q.D.
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(cont.)
Variables Number Percentage
Cereal
4-6m 1276 39.19
<4m 1013 31.11
>6m 967 29.7
Total 3256 100
Median=5 Q.D.=2 Min=0 Max=13
Chicken
4-6m 685 21.43
<4m 43 1.35
>6m 2468 77.22
Total 3196 100
Median=8 Q.D=1 Min=2 Max=13
Liver
4-6m 1423 44.23
<4m 127 3.95
>6m 1667 51.82
Total 3217 100
Median=7 Q.D=1.5 Min=1 Max=13
Yolk
4-6m 2278 68.93
<4m 499 15.1
>6m 528 15.98
Total 3305 100.01
Median=4 Q.D.=0.5 Min=1 Max=13
Whole eggs
4-6m 706 22.41
<4m 56 1.78
>6m 2389 75.82
Total 3151 100.01
Median=8 Q.D=1 Min=2 Max=13
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Table 4.2 Frequency and percentage of time of introduction of complementary feeding

(cont.)
Variables Number Percentage
Fish
4-6m 1401 43.84
<4m 53 1.66
>6m 1742 54.51
Total 3196 100.01
Median=7 Q.D=1.5 Min=2 Max=13
Pork
4-6m 1082 33.14
<4m 73 2.24
>6m 2110 64.62
Total 3265 100
Median=7 Q.D.=2 Min=1 Max=13
Leafy vegetables
4-6m 1627 50.2
<4m 163 5.03
>6m 1451 44.77
Total 3241 100
Median=6 Q.D=1.5 Min=1 Max=13
Other vegetables
4-6m 1424 43.79
<4m 165 5.07
>6m 1663 51.14
Total 3252 100
Median=7 Q.D.=2 Min=1 Max=13
Banana
4-6m 1327 37.67
<4m 2023 57.42
>6m 173 491
Total 3523 100

Median=3 Q.D.

Il
—_

Min=0 Max=13
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Table 4.2 Frequency and percentage of time of introduction of complementary feeding

(cont.)
Variables Number Percentage
Fruit juice
4-6m 1297 38.52
<4m 1479 43.93
>6m 591 17.55
Total 3367 100
Median=4 Q.D.=1 Min=0 Max=13
Orange
4-6m 788 25.56
<4m 374 12.13
>6m 1921 62.31
Total 3083 100
Median=8 Q.D.=4 Min=1 Max=13
Papaya
4-6m 936 29.74
<4m 130 4.13
>6m 2081 66.13
Total 3147 100
Median=7 Q.D.=2 Min=1 Max=13
Oil
4-6m 597 18.43
<4m 30 0.93
>6m 2612 80.64
Total 3239 100
Median=9 Q.D=1.5 Min=1 Max=13

Note: 13 means introduced after 12 months of age
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Association of independent variables with child stunting

To find out the association of stunting at 24 months with independent

variables, chi-square test was used as shown in Table 4.3 below.

S stands for stunted children.

Table 4.3 Association of socio-demographic, child and mother characteristics and

health care with child stunting at 24 months

Variables WHO Reference Thai Growth Reference
Crude Crude
Total S (%) RR 95% CI S (%) RR 95% CI
Socio-
Demographic
Characteristics
Family
income***
>25 percentile 2668  325(54.90) 1 275(54.89) 1
<25 percentile 939 267(45.10) 2.46***  2.13-2.84 226(45.11) 2.46*¥** 2.10-2.89
Study area***
Non hill tribe 3593 545(89.20) 1 461(89.17) 1
Hill tribe 114 66(10.80)  4.31*** 3.61-5.13 56(10.83) 4.32%**  3.52-5.30
Child
Characteristics
Birth weight***
>2500gm 3305  485(82.20) 1 410(82.16) 1
<2500gm 280 105(17.80)  2.60***  2.17-3.09  89(17.84) 2.60*** 2.13-3.16
Gender***
Boy 1873 257(42.1) 1 163(31.53) 1
Girl 1834 354(57.9)  1.39***  1.20-1.62 354(68.47) 2.20%** 1.84-2.62
Mother
Characteristics
Age of
mother***
20-35 years 2874  439(72.09) 1 360(69.77) 1
<20 years 445 85(13.96) 1.28* 1.03-1.58  79(15.31) 1.45*%*  1.16-1.81
>35 years 363 85(13.96) 1.45%* 1.18-1.79  77(14.92)  1.60*** 1.28-2.00
Education of
mother***
Secondary/
higher 1666  164(26.93) 1 141(27.33) 1
Informal/primary 2004  445(73.07) 2.50%**  2.11-2.95 375(72.67) 2.46*** 2.05-2.95
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Table 4.3 Association of socio-demographic, child and mother characteristics and

health care with child stunting at 24 months (cont.)

Variables WHO Reference Thai Growth Reference
Crude Crude

Total S (%) RR 95% CI S (%) RR 95% CI
Occupation of
mother***
Housewife/student 650 99(16.26) 1 88(17.05) 1
Agriculture/construc-
tion labor/ fishermen 1988  428(70.28) 1.62*** 1.32-1.98 357(69.19)  1.53%** 1.23-1.90
Shopkeeper/
professionals/clerk 1049  82(13.46) 0.51*** 0.39-0.68 71(13.76)  0.50***  0.37-0.68
Height of
mother***
>150 cm 3137  406(67.55) 1 338(66.27) 1
<150 cm 518  195(32.45) 3.01%** 2.60-3.48 172(33.73) 3.20%**  2.73-3.75
Health Care
ANC**
>4 times 3211 508(83.14) 1 426(82.40) 1
<4 times 496  103(16.86) 1.35**  1.12-1.64 91(17.60) 1.43%%* 1.16-1.75
Well baby clinic**
>4 times 2470  440(72.85) 1 374(73.19) 1
<4 times 1176  164(27.15) 0.75**  0.64-0.89 137(26.81)  0.74*%* 0.62-.89
Illness at 24 months
No 3233 530(87.31) 1 450(87.55) 1
Yes 409 77(12.69) 1.21 0.97-1.50  64(12.45) 1.18 0.93-1.51

*, P <0.05; **, P <0.01; *** P <0.001

As shown in the table 4.3, family income, study area, birth weight, gender,
age of mother, education of mother, occupation of mother, height of mother, ANC,
WBC were the factors which remained independently associated with stunting at 24
months according to both the references.

Families with income less than 25 percentiles had 2.46 times (95 %CI=
2.13-2.84) and 2.46 times (95 % CI=2.10-2.89) risk of their children getting stunted at
24 months as per WHO and Thai reference respectively. Children residing in hill area
had 4.31 times (95 % CI=3.61-5.13) risk of getting stunted compare to the children in
non-hill area according to WHO standard and it was 4.32 times (95 % CI=3.52-5.30)
as per Thai standard. Children with low birth weight, i.e. below 2500gm had 2.59
times (95 % CI=2.17-3.09) and 2.60 times (95 % CI=2.13-3.16) risk of being stunted
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at 24 months according to WHO and Thai reference respectively. The prevalence of
stunting was higher in girls than in boys, regardless of the standard applied. Of the
total stunted, 57.9% were girls making a girl child 1.39 times (95 % CI=1.20-1.62)
vulnerable to stunting at 24 months in WHO reference. Whereas in Thai reference,
68.47% girls were stunted raising the risk to 2.20 times (95 % CI=1.84-2.62) for
stunting at 24 months.

Child born to a mother below 20 years and above 35 years had 1.28 times (95 % CI=
1.03-1.58) and 1.45 times (95 % CI=1.18-1.79) risk of being stunted at 24 months
respectively in comparison to mothers aged 20-35 years as per WHO standard.
According to Thai reference, the risk of child stunting was 1.45 times (95 % CI=1.16-
1.81) and 1.60 times (95 % CI=1.28-2.00) for mother’s age below 20 years and more
than 35 years respectively in comparison to mother’s age within 20-35 years. Mothers
having either informal or primary level education increased the chance of child
stunting at 24 months by 2.50 times (95 % CI=2.11-2.95) with reference to mothers
with secondary or higher level education according to WHO standard. According to
Thai reference, chances of stunting was 2.46 times higher (95 % CI=2.05-2.95) for
children whose mothers had informal or just primary level education in compare to
mothers with secondary or higher level education. Relative risk of stunting, for
children whose mothers being involved in agriculture, fishing or construction work
was 1.62 times (95 % CI=1.32-1.98) and 1.53 times (95 % CI=1.23-1.90) more than
housewife/ student mothers according to WHO and Thai reference respectively.
Whereas, for shopkeepers, professionals and clerk mothers, there was protective effect
for stunting, with significant association (p-value <0.001) from both the references.
Children born to mother whose height was below 150cm were at risk for stunting at 24
months (RR=3.01, 95% CI=2.60-3.48 as per WHO standard) and (RR=3.20, 95 %
CI=2.73-3.75 as per Thai reference).

Mothers who did not complete antenatal checkups i.e. below four times were risky for
their child to be stunted at 24 months (RR=1.35, 95 % CI=1.12-1.64 as per WHO
standard) and (RR=1.43, 95 % CI=1.16-1.75 as per Thai reference). Attending well

baby clinic less than four times was not a risk factor for child stunting at 24 months.
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Table 4.4 Association of time of introduction of complementary feeding with child

stunting at 24 months

Variables WHO Reference Thai Growth Reference
Crude Crude

Total S (%) RR 95% CI S (%) RR 95% CI
Feeding
Practices
Prolonged
breastfeeding***
<12 months 1631 121(32.79) 1 102(32.69) 1
>12 months 1140 248(67.21) 1.77*** 1.53-2.05 210(67.31) 1.78%** 1.51-2.09
Rice
4-6m 1889  307(54.63) 1 260(54.74) 1
<4m 1342 213(37.90) 0.97 0.83-1.15  179(37.68) 0.97 0.81-1.16
>6m 194 42(7.47) 1.38* 1.04-1.85 36(7.58) 1.40* 1.02-1.92
Cereal***
4-6m 1276  174(31.64) 1 148(31.76) 1
<4m 1013 207(37.64) 1.50*** 1.25-1.81 176(37.77) 1.50%** 1.22-1.84
>6m 967  169(30.73) 1.32%%* 1.08-1.60  142(30.47) 1.30%* 1.05-1.61
Chicken*
4-6m 685 123(23.16) 1 102(22.82) 1
<4m 43 13(2.45) 1.68%* 1.03-2.75 11(2.46) 1.71 0.99-2.97
>6m 2468 395(74.39) 0.94 0.78-1.13  334(74.72) 0.96 0.78-1.18
Liver***
4-6m 1423 194(36.26) 1 163(36.14) 1
<4m 127 11(2.06) 0.59 0.33-1.06 10(2.22) 0.64 0.34-1.18
>6m 1667 330(61.68) 1.55*%** 1.31-1.82 278(61.64) 1.55%** 1.29-1.86
Yolk***
4-6m 2278  344(65.15) 1 291(64.81) 1
<4m 499 63(11.93) 0.81 0.63-1.05 54(12.03) 0.82 0.63-1.09
>6m 528  121(22.92) 1.60***  1.33-1.93  104(23.16) 1.63*** 1.33-2.00
Whole eggs
4-6m 706  131(25.24) 1 112(25.45) 1
<4m 56 10(1.93) 0.96 0.53-1.73 8(1.82) 0.90 0.46-1.75
>6m 2389  378(72.83) 0.87 0.72-1.04  320(72.73) 0.86 0.70-1.05
Fish***
4-6m 1401 184(34.52) 1 150(33.33) 1
<4m 53 6(1.13) 0.82 0.38-1.79 5(1.11) 0.84 0.36-1.98
>6m 1742 343(64.35) 1.56*** 1.32-1.85 295(65.56) 1.65%** 1.37-1.98
Pork***
4-6m 1082  132(24.81) 1 105(23.39) 1
<4m 73 7(1.32) 0.74 0.36-1.53 5(1.11) 0.66 0.28-1.58

>6m 2110 393(73.87) 1.55%** 1.29-1.87 339(75.50) 1.69*** 1.37-2.07
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Table 4.4 Association of time of introduction of complementary feeding with child

stunting at 24 months (cont.)

Variables WHO Reference Thai Growth Reference
Crude Crude

Total S (OA)) RR 95% CI S (%) RR 95% CI
Leafy
vegetables***
4-6m 1627  205(38.25) 1 174(38.33) 1
<4m 163 16(2.99) 0.72 0.44-1.17 15(3.30) 0.79 0.48-1.32
>6m 1451  315(58.77) 1.81*%**  1.54-2.13  265(58.37) 1.79*** 1.50-2.14
Other
vegetables***
4-6m 1424 167(30.53) 1 136(29.44) 1
<4m 165 14(2.56) 0.66 0.39-1.12 11(2.38) 0.64 0.35-1.16
>6m 1663  366(66.91) 2.02%**  1.71-2.41 315(68.18)  2.14%** 1.78-2.59
Banana**¥*
4-6m 1327  236(41.04) 1 192(39.83) 1
<4m 2023  281(48.87)  0.77** 0.65-0.90 242(50.21) 0.81%* 0.68-0.97
>6m 173 58(10.09) 1.86***  1.45-2.37 48(9.96) 1.89%** 1.43-2.49
Fruit
juice***
4-6m 1297  187(34.31) 1 166(36.01) 1
<4m 1479  202(37.06) 0.97 0.80-1.16  166(36.01) 0.89 0.73-1.10
>6m 591 156(28.62)  1.93***  1.60-2.34 129(27.98) 1.80%*** 1.46-2.22
Orange***
4-6m 788 108(21.56) 1 93(22.20) 1
<4m 374 44(8.78) 0.84 0.60-1.16 38(9.07) 0.84 0.59-1.20
>6m 1921  349(69.66) 1.40%* 1.14-1.71  288(68.74) 1.34%* 1.07-1.67
Papaya*
4-6m 936 129(24.39) 1 112(25.11) 1
<4m 130 19(3.59) 1.01 0.65-1.59 16(3.59) 0.98 0.60-1.61
>6m 2081  381(72.02) 1.37%* 1.14-1.65 318(71.30) 1.32% 1.08-1.62
il
4-6m 597 113(21.08) 1 90(19.87) 1
<4m 30 3(0.56) 0.56 0.19-1.65 2(0.44) 0.47 0.12-1.81
>6m 2612 420(78.36) 0.82 0.68-0.99 361(79.69) 0.88 0.71-1.10

*, P <0.05; **, P <0.01; *** P <0.001
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As shown in the table, prolonged breast feeding was the factor which
remained independently associated with stunting at 24 months according to both the
references With regard to food items, cereal, chicken, liver, yolk, fish, pork, leafy
vegetables, other vegetables, banana, fruit juice, orange and papaya were significantly
associated with child stunting in chi-square test.

From both references, prolonged breastfeeding or breastfeeding beyond 12
months seemed to have higher chances of being stunted (RR=1.77, 95 % CI=1.53-2.05
as per WHO standard) and (RR=1.78, 95 % CI=1.51-2.09 as per Thai reference). Time
of introduction of food items like cereal (p-value <0.001), chicken (p-value <0.05),
liver (p-value <0.001), yolk (p-value <0.001), fish (p-value <0.001), pork (p-value
<0.001), leafy vegetables (p-value <0.001), other vegetables (p-value <0.001), banana
(p-value <0.001), fruit juice (p-value <0.001), orange (p-value <0.001) and papaya (p-

value <0.05) were significant in chi-square test according to both the references.

4.4 Final models of multiple logistic regression

All of the independent variables were further analyzed by Multiple
Logistic Regression. The best suited model was obtained after eliminating the
insignificant variables. The two references that were used — WHO international
reference and Thai national reference, were almost similar in demonstrating the
association between time of introduction of complementary food and stunting at 24
months though the prevalence of stunting was found higher according to WHO
reference.

After adjusting for other variables in the final model, the significant risk
factors for stunting were family income, study area, birth weight, gender, height of
mother, prolonged breastfeeding, yolk and pork according to WHO reference.
Whereas according to Thai reference, the significant risk factors for stunting were
family income, birth weight, gender, height of mother, ANC, prolonged breastfeeding

and whole eggs.



Fac. of Grad. Studies, Mahidol Univ.

Table 4.5 Final models of multiple logistic regression

M.P.HM./51

Variables

WHO Reference

Thai Growth Reference

RR

Adjusted

95% CI

P-value

Adjusted

RR

95% CI

P-value

Family income
>25 percentile

<25 percentile

1.68

1.10-2.57

0.017

1.57

1-2.47

0.051

Study area
Non hill tribe
Hill tribe

3.57

1.07-1.95

0.039

2.15

0.62-7.52

0.23

Birth weight
>2500gm
<2500gm

4.57

2.66-7.85

<0.001

2.29-6.98

<0.001

Gender
Boy
Girl

1.65

1.12-2.44

0.011

3.32

2.15-5.14

<0.001

Age of mother
20-35 years
<20 years

>335 years

fhkk

fhkk

fhkk

khdk

khkk

fhkk

fhkk

fhkk

fhkk

1.06
1.35

0.60-1.88
0.71-2.56

0.849
0.361

Education of
mother
Secondary/
higher

Informal/primary

1.25

0.82-1.91

0.302

1.19

0.75-1.87

0.46

Height of
mother
>150 cm

<150 cm

3.52

2.21-5.61

<0.001

2.79

1.72-4.55

<0.001

ANC
> 4 times

<4 times

0.57

0.29-1.14

0.112

0.46

0.21-0.98

0.046
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Table 4.5 Final models of multiple logistic regression (cont.)

Variables WHO Reference Thai Growth Reference

Adjusted Adjusted

RR 95% CI P-value RR 95% CI  P-value

Well baby clinic
> 4 times 1 1
<4 times 1.2 0.81-1.79 0.366 1 0.65-1.53 0.986
Prolonged
breastfeeding
<12 months 1 1
>12 months 2.7 1.77-4.10  <0.001 2.31 1.48-3.60  <0.001
Rice
4-6m 1 1
<4m 0.93 0.58-1.49 0.777 1.06 0.65-1.71 0.821
>6m 0.98 0.42-2.27 0.959 1.03 0.44-2.40 0.951
Cereal
4-6m 1 1
<4m 1.41 0.88-2.24 0.149 1.45 0.89-2.37 0.138
>6m 0.97 0.59-1.60 0.902 1.03 0.61-1.74 0.909
Chicken
4_6m 1 skeskoskosk skeskosk sk skskskosk
<4m 0.5 0.04-5.92 0.581 HoAdE HoAdE HoAdx
>6m 0.66 0.37-1.16 0.149 ook ook okl
Liver
4-6m 1 1
<4m 0.45 0.09-2.39 0.349 0.77 0.17-3.36 0.724
>6m 1.21 0.75-1.94 0.439 1.1 0.68-1.77 0.703
Yolk
4-6m 1 1
<4m 0.62 0.30-1.28 0.196 0.61 0.29-1.28 0.189

>6m 1.89 1.07-3.33 0.028 1.34 0.74-2.4 0.331
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Table 4.5 Final models of multiple logistic regression (cont.)
Variables WHO Reference Thai Growth Reference
Adjusted Adjusted
RR 95% CI P-value RR 95% CI  P-value
Whole eggs
4-6m 1 1
<4m 1.94 0.30-2.74 0.49 2.76 0.56-3.54  0.211
>6m 0.67 0.41-1.09 0.105 0.52 0.32-0.84  0.007
Fish
4_6m 1 skskskesk skeskoskosk skskskosk
>6m 0.69 0.43-1.11 0.13 HoAkE *oksk g HAEE
Pork
4-6m 1 e ook ook
<4m 4.72 1.11-20.19 0.036 HoAdx Rk HoAdE
>6m 1.54 0.93-2.53 0.092 *AEH *EEE HoAdE
Leafy
vegetables
4-6m 1 1
<4m 1.39 0.43-4.48 0.58 1.2 0.35-4.13 0.772
>6m 0.81 0.51-1.28 0.366 0.77 0.47-1.26 0.302
Other
vegetables
4-6m ok ook ok ook 1
<4m koA E koA E HAkE 0.89 0.25-3.15 0.858
>6m HoHkE HoAkE Rkl 1.27 0.79-2.05 0.33
Banana
4-6m 1 1
<4m 1.28 0.79-2.07 0.325 1.31 0.79-2.17 0.292
>6m 1.09 0.81-1.46 0.577 2.16 0.91-5.13 0.081
Fruit juice
4_6m 1 skskskosk skeskosk sk skskskosk
<4m 1.12 0.71-1.76 0.624 HAEE HoAkE HoAEE
>6m 0.88 0.50-1.55 0.662 oAk ook ook
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Table 4.5 Final models of multiple logistic regression (cont.)

Variables WHO Reference Thai Growth Reference
Adjusted Adjusted

RR 95% CI P-value RR 95% CI  P-value
Orange
4_6m skskskesk skeskosk sk skskskosk 1
<4m okl ook Hgk 0.64 0.31-1.33 0.231
>6m R (AN ¥ 1.12 0.70-1.77 0.638
Papaya
4-6m 1 1
<4m 0.74 0.27-1.98 0.547 1.7 0.68-4.24  0.253
>6m 0.97 0.63-1.50 0.895 1.07 0.67-1.73 0.766
il
4-6m 1 koK Hokkok ok ok
<4m 0.5 0.03-9.44 0.644 laloia . lakoi
>6m 0.85 0.49-1.47 0.558 Rl R Ak

**%* Not included in the final model
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CHAPTER V
DISCUSSION

This chapter focuses on the description about the prevalence of child
stunting at 24 months, frequency distribution of time of introduction of
complementary feeding and the association between time of introduction of
complementary food and child stunting at 24 months as stated earlier in the objectives
of the study. It is believed that this research provides better information on the affects
of time of introduction of complementary food on child stunting, thereby helping to
improve the infant feeding practices so that the overall growth and development of
child can be ensured. The present study is one of the rare studies to associate time of

introduction of complementary food with child stunting in Thailand.

5.1 Prevalence of child stunting at 24 months

The use of both international and the Thai criteria to ensure comparability
of the findings both nationally and internationally is one of the strengths of this study.
WHO reference seemed more sensitive in finding the stunted children as child stunting
at 24 months was higher according to WHO reference in comparison to Thai
reference. The possible reason for this may be the median height of Thai children
being less than the WHO standard. But, for girls, same number of girls seemed to be
stunted from both the references. This suggests that proper nutrition can enhance

growth in Thai girl children.

5.2 Socio demographic, child and mother characteristics and health

care

Families with comparatively low income were a risk to stunting. The

finding is similar to some previous studies (52, 63, 65). This could be the effect of
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family income on food availability.

Children living in hill area had about four times risk of stunting than
children living in non-hill area according to WHO reference and that as per Thai
reference was about two times. This result supports the findings of prior studies that
have also described rural-urban differences in health (54, 67, 68). This shows people
in hill area lack knowledge and are still practicing traditional feeding practices. Also,
health services, education and other social support systems are not easily accessible to
hill tribe. Various interventions addressing child malnutrition in hill area population
should be intervened to bring improve their knowledge, develop positive attitude and
for correct practices.

Low birth weight had nearly five times risk to child stunting from WHO
reference and four times from Thai reference. Low birth weight was a significant
predictor for stunting from both the references as agreed by some other studies (6, 65-
67, 73-75). The possible reason may be the inability of infants with low birth weight to
counteract the environmental and socio-economic circumstances, allowing persistence
of infection and sub-optimal nutrition.

The findings showed girls have high risk of stunting than boys. There are
some previous studies in support of this result (65, 76). But other studies showed boys
in high risk of stunting in contravening the results of this study (33, 66, 73). The
results in this study may be due to gender disparity, giving preference to boy child in
terms of feeding and health-seeking behavior.

Mother’s height was significantly linked to child stunting. A mother with
height less than 150cm had about four times risk of having stunted child. The finding
is in agreement with earlier studies (71, 78, 79). Maternal factors can alter prenatal
characteristics of a child and due to the intergenerational effect; it can further act as a
cause for stunting.

Using logistic regression, ANC visit less than four times was a significant
risk factor to stunting in this study according to both the references. This was
consistent with previous findings (67, 74, 76). When multiple logistic regression was
performed, the factor was not found to be significant risk factor for stunting. This
result could be because of small samples in the part of women visiting <4 times. A

bigger sample size could reveal better result.
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5.3 Feeding Practices
Infant feeding practices, in spite of being an important component of child
rearing, have been one of the most neglected determinants of young child malnutrition,

especially in Thai context

5.3.1 Frequency distribution of time of introduction of complementary
feeding

The time of introducing complementary food for the first time to children
has potential life-long impacts on health, thus is an important aspect of pediatric health
supervision (119, 120).

The results showed that most of the children were fed several kinds of
foods before they reach six months as it was hypothesized in the beginning of the
research. This finding is consistent with the general consensus that despite of
disadvantages of introducing complementary foods early, most infants in Thailand are
introduced complementary foods before four months as in several other developing
countries (102-104, 106, 107). Overall, children seemed to been introduced rice and
banana before four months. From the earlier studies conducted in Thailand,
introducing mashed rice or banana seemed old traditional practice as well (121). Some
studies have even reported the evidences of introducing rice or banana as early as a
few days after birth in Thailand (121, 122). This indicates the need of incorporating
socio-cultural factors while designing the health and nutrition interventions which can

stimulate local people to accept the appropriate child feeding guidelines.

5.3.2 Prolonged breastfeeding

The breast feeding duration was found in contradiction to WHO
recommendations, more than 50% of the children being fed only up to one year, with
median breast feeding duration just four months. The reason could be the ignorance of
people. Most of the children from hill tribe area were found to be stunted. This group
of people might not be able to access to proper health education compare to non hill-
tribe leading to inappropriate complementary feeding practices and also breast feeding
practices. After adjusting the confounding factors in the final model, prolonged

breastfeeding was the most significant factor for stunting. Since most of the children
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were found being introduced complementary foods early, this result could be due to
reverse causality as some previous studies have found (97, 98). However, studies have
shown the risk of malnutrition among the children getting prolonged breastfeeding
(65, 96). Focusing just on prolonged breastfeeding does not ensure adequate early
child growth (89). In this study, about 60% of the children were breastfed less than or
just upto 12 months. Early introduction of complementary food might have led to
termination of breast milk in the large group of children. Also, the quality of breast
milk depends on the nutrition and health of mother. Besides, a complete model as
suggested by UNICEF would help to depict the effect of breast feeding duration on

stunting status of children.

5.3.3 Time of introduction of complementary foods

The results showed that out of 13 food items included in the final model,
six food items, when introduced before four months, was risk to stunting and nine out
of 13 food items, when introduced after six months showed protective effect towards
stunting at 24 months according to WHO growth reference. As per Thai growth
reference, six out of 10 food items, when introduced before four months resulted
stunted status at 24 months. This hints that complementary foods, when introduced to
the infants after six months, as per the existing WHO recommendation is helpful for
the appropriate length-for-age development of children. Despite of having enough
number of children in the study, the sample size on some particular food items were
not enough due to missing values in the food items. Hence, due to small sample size,
the effect of some individual food items on stunting were not statistically significant.
But, it is believed that the further research with enough sample size will be able to
demonstrate the result more clearly. Family income, study area, birth weight, gender,
height of mother, and ANC were the confounders that were controlled for child
stunting in the present study.

The final model for both WHO and Thai reference were significant
ensuring capabilities of the included variables to explain the stunting effect at 24
months. Forward selection of the variables was used in multiple logistic regression
analysis. According to WHO reference, introducing pork before four months was 4.72

times risk for stunting. Pork being animal source food, has high chance of bacterial
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contamination and zoonotic infection which ultimately has negative impact on
nutritional status of children (123). Besides, early introduction of animal source food
may lead to reduced capacity of infants with respect to breast milk intake. Infant’s
gastric capacity is comparatively very small and these animal source food last long in
the infant’s stomach making the child feel full for long hours. Hence, the child gets
deprived of nutritious breast milk. Studies in South and Central America (124), Peru
(125), Kenya (126), New Guinea (127) have shown the positive association between
animal source foods like meat, fish with linear growth of children only after six
months of age.

According to Thai reference, introducing whole eggs before four months
had the highest odds of stunting at 24 months while introducing whole eggs after six
months was protective to stunting. Feeding whole egg to young infants may result
allergy (128) which may cause illness in them. But when introduced at appropriate
age, it is seen beneficial as in this study. A study in China on complementary feeding
showed negative correlation of food items like animal products, vegetables and fruits
with prevalence of stunting among 9-24 months children (129).

Among other food items included in the final model, introducing cereal,
leafy vegetables, banana, fruit juice (as per WHO reference) and papaya (as per Thai
reference) before four months were significant predictors of stunting. And, introducing
oil, papaya, fruit juice, leafy vegetables, fish, whole egg, chicken, cereal and rice after
six months showed protective effect to stunting according to WHO reference though
not significant. The insufficient sample size might have led to the association to not be
statistically significant. Traditional feeding of plant-based diets like cereals cannot
replace nutrients of breast milk (130). This enforces the need of introduction of
complementary food at appropriate time in order to prevent child stunting. Besides,
earlier studies have found that infants who are exclusively breastfed for six months
achieve better length-for-age than those who are introduced complementary foods
before six months. Breast milk not only fulfills the nutrient requirement of infant, but
also protects against infections, which may cause stunting (131, 132). Feeding
practices, in particular, time of introduction of complementary food, play a vital role in
explaining the stunting effect among young children. Improper preparation of food and

subsequent food contamination, further worsen the scenario leading to infections (14).
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Early introduction of complementary food is not beneficial to children
(133). Early introduction of complementary food displaces breast milk in one hand,
whereas in the other hand, increases the risk of diseases (123). Many studies have
shown that due to the increased risk of various infections like diarrhea (134-136),
respiratory infections (26, 137, 138) caused by poor quality of food supplied, early
introduction of food does not benefit growth and can cause long-term growth faltering
(139, 140). Earlier studies have reported the affect of early feeding of solid foods,

especially before four months of age, on growth and prevalence of obesity (141, 142).

5.4 Methodological Concern

The PCTC was a cohort study with rare outcome, i.e., child stunting. Due
to limitation of software and the outcome of the study being rare, adjusted OR was
used to estimate adjusted relative risk in the final model (table 4.5). However, the level

of crude relative risk was not much different from crude OR, as shown in Annex F.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

The present study was conducted to determine the prevalence of child
stunting at 24 months by using Thai and New WHO growth standard to examine the
association between time of introduction of complementary food and stunting at 24
months using the information of infants from a cohort study. The study included total
of 4,245 children. After excluding 60 twin infants and 18 with abnormalities, 4,167
children remained for data analysis. For the 2001 Thai reference, results showed
13.95% stunting prevalence whereas 2006 WHO reference showed 16.48% at the age
of 24 months. Out of total 15 food items, seven food items were introduced to 50% of
the children by six months. Rice and banana were the common food items introduced
to majority of children before four months.

Regarding to the factors associated with outcome, besides

sociodemographic characteristics, variables included in the study were prolonged
breastfeeding and time of introduction of complementary food.
Chi square test was used to determine the association of each independent variable and
outcome variable. Crude relative risk was used to present the strength of association
with 95% confidence interval. Multiple logistic regression was performed to explore
the suitable model containing the variables which could explain the stunting effect at
24 months.

After adjusting for confounding factors, this study showed that prolonged
breast feeding was significantly associated (RR=2.7, 95% CI=1.77-4.10) and
(RR=2.31, 95% CI=1.48-3.60) with child stunting from both the WHO and Thai
references respectively. By using WHO reference, this study found that children who
were introduced pork before four months (RR=4.72, 95% CI=1.11-20.19) had the
highest risk to stunting at 24 months. And, by using Thai reference, it was found that
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children who were introduced whole eggs before four months (RR=2.76, 95%
CI=0.56-13.54) had the highest risk to stunting at 24 months.

6.2 Recommendations

The present study, following the WHO standards for complementary food
introduction after 6 months, addressed the research gaps on association of time of
introduction of individual food items with child stunting. The age of introducing
complementary food to infants is of public health importance as there is risk of
infections from contaminated foods at one hand and at other, replacement of nutritious
breast milk by inappropriate food items which ultimately affects child growth. The
framework of this study could not incorporate whole model as given in UNICEF
conceptual framework which might have affected the association between independent

variables and dependent variable in this study.

Individual level

e The close association of infections and inappropriate diet with growth
faltering stresses the need of ensuring compliance to infant feeding
guidelines.

e Each and every new mother should be encouraged to use MCH

Handbook provided freely by the government.

Policy level

e Implementation of massive educational and awareness programmes on
complementary feeding practices focusing especially to the hill tribe
minorities.

e Integrating hazard-analysis-critical-control-point approach, taking into
account the socio-cultural factors, into national infant feedings can
lessen the infection episodes due to contaminated and inappropriate
solid foods.

e Government should promote the use of MCH handbook to educate

mothers regarding infant feeding practices.
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For further research

In future, qualitative research and longitudinal studies should be carried,
incorporating aspects like dietary diversity and meal frequency, in feeding practices.
Also, adequate sample size should be maintained to have clear view of the association
between feeding practices and child stunting.

e Research on complementary feeding practices, especially focusing on
the optimum time for the introduction of individual complementary
foods with regard to child stunting should be conducted.

e Developing an infant and child feeding index (ICFI) could be helpful in

measuring caretakers’ feeding behavior and infants’ diet quality.

Regarding use of reference
The prevalence of stunting was lower using Thai reference compare to WHO
reference. WHO reference seemed more sensitive in detecting the stunted cases. Also,
from the results, it is known that different references show different risk factors, so

appropriate reference should be used.
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APPENDIX A

4,885 registered pregnant women

—» Emigrated =31 (0.63%)

— Declined participation =5 (0.10%)
— > Aborted =511 (10.46%)

— Lived outside study areas = 80 (1.64%)

A

4,258 Pregnancy cohorts

Declined to participate before delivery = 43
(1.01%)
A 4

4,215 Remaining
Pregnancy Cohort

Y
Birth Cohort
4,245 children

Excluding 18 abnormal and 60 twins

Excluding dead, lost during follow up

A 4

4167

Height-for-age at two years
available

A 4

Remained for
analysis 3707

Figure 3.2 Design overview
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APPENDIX B

Data Collection Instruments

Main outcome

Item Form Number Age Variables Retrieved

1. | CO8 6 months Feeding Pattern at Age of 6 Months : Feeding,
Development, Sleeping, Excretion, and Health Care

2. | DIl 12 months | Physical Examination For Child at Age of 1 Year + 1
Week

3. | Dlé6 18 months | Physical Examination Age 18 Months + 2 Weeks

4. | N10,1 10 24 months | \y15iufinmsasaiumonagiannmadnety 2 1 £ 2 dlad

Determinant
Item Form Number Age Variables Retrieved

1. | GO3 At Birth VILLAGE DATA (PART 1) Survey by Researcher

2. | K02 At Birth Socioeconomics of the Family
Idchd, K211G, K21L, K21E1

3. | B02 B20C

4, B05 At Birth Pregnancy Outcome (upon delivery)
B50, B53B

5. Co02 1 month Child Rearing at 21 Days of Age
C26

6. | CO3B 3 months Behavior of Relationship Between Mother and Child
While Breastfeeding at Age of 3 Months

7. | Co4 3 months Roles of Care giver for Child 3 Months of Age
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Item Form Number Age Variables Retrieved

8. Co7 3 months | Feeding, Sleeping, and Development of Child Aged 3
months
C71,C73

9. | CO7B 3 months Child’s Hospitalization as an Inpatient Within the First 3
Months of Age

10. | CO8 6 months | Feeding Pattern at Age of 6 Months : Feeding,
Development, Sleeping, Excretion, and Health Care
C81, C83

11. | DO3B 12 months | Hospitalization of Child At Age 6 Months to 1 Year

12. | D05 12 months | Child Feeding, Development and Vaccination at Age

of 1 Year £+ 1 week
D51A1, D51C1, D52, C83

13. | D15 18 months | Questionnaire for Milk Feeding and Child Development
at 18 monthst 2 Weeks

14. | E01 24 months | ;yyFunpaimsIiuy Wannms msEu guamilu mMIuou

@ 1 v o 2 <
NIIVUDIY NITTVIAYU LASNITLAUIYAN at 2 years +2

weeks

15. | E03 24 months | Hospitalization of Child
At Age 1 Year to 2 Years

16. | K06 - Mother Practice during Pregnancy
Keo1

Note: The bold variables were retrieved for this study from PCTC
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APPENDIX C

Food Calender

Record of development and
feeding your baby at first year

Bah y’s name............. Date ofhirth......... ...
S Mot he G R

f % When e you start Teeding eacl of the Toll swing foad to your haby? t
: Oramge
G i Cioread
Syt o @ 99 @« g
walk liver fish Routs Pupaya

o
e Banama lmeal
‘"m Salt-aiding
! lin fond
Wegetahle j
Sngar-adismg
in fond
fat-adding

T Start hreas Teeding otfer s (specify) otk (3pacidy) wikimlng
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Table 4.6 Association of socio-demographic, child and mother characteristics and

health care with child stunting at 24 months using crude OR

Variables WHO Reference Thai Growth Reference
Crude Crude
Total S (%) OR 95% CI S (%) OR 95% CI
Socio-
Demographic
Characteristics
Family
income***
>25 percentile 2668  325(54.90) 1 275(54.89) 1
<25 percentile 939 267(45.10) 2.86***  2.38-3.44 226(45.11) 2.76*¥** 227-3.35
Study area***
Non hill tribe 3593 545(89.20) 1 461(89.17) 1
Hill tribe 114 66(10.80)  7.69*** 524-11.28 56(10.83) 6.56*** 4.49-9.59
Child
Characteristics
Birth weight***
>2500gm 3305  485(82.20) 1 410(82.16) 1
<2500gm 280 105(17.80)  3.49***  2.69-4.53 89(17.84)  3.29*** 2.51-4.32
Gender***
Boy 1873 257(42.1) 1 163(31.53) 1
Girl 1834 354(57.9) 1.5%%* 1.26-1.79  354(68.47) 2.51*%** 2.06-3.06
Mother
Characteristics
Age of
mother***
20-35 years 2874  439(72.09) 1 360(69.77) 1
<20 years 445 85(13.96) 1.31% 1.01-1.69  79(15.31) 1.51%** 1.15-1.97
>35 years 363 85(13.96) 1.7%** 1.30-2.21 77(14.92)  1.88*** 1.43-2.47
Education of
mother***
Secondary/
higher 1666  164(26.93) 1 141(27.33) 1
Informal/primary 2004  445(73.07) 2.61%**  2.16-3.17 375(72.67) 2.49*** 2.03-3.06
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Table 4.6 Association of socio-demographic, child and mother characteristics and

health care with child stunting at 24 months using crude OR (cont.)

Variables WHO Reference Thai Growth Reference
Crude Crude
Total S (%) OR 95% CI S (%) OR 95% CI
Occupation of
mother***
Housewife/student 650 99(16.26) 1 88(17.05) 1
Agriculture/construc
-tion labor/
fishermen 1988  428(70.28) 1.53*** 1.20-1.94 357(69.19) 1.40**  1.09-1.80
Shopkeeper/
professionals/clerk 1049 82(13.46) 0.47*** 0.35-0.64 71(13.76)  0.46***  0.33-0.64
Height of
mother***
>150 cm 3137  406(67.55) 1 338(66.27) 1
<150 cm 518 195(32.45) 4.06*** 3.30-4.99 172(33.73) 4.12%%*  3.32-5.10
Health Care
ANC**
>4 times 3211 508(83.14) 1 426(82.40) 1
<4 times 496 103(16.86)  1.39**  1.10-1.77  91(17.60) 1.47**  1.14-1.88
Well baby clinic**
>4 times 2470  440(72.85) 1 374(73.19) 1
<4 times 1176 164(27.15)  0.75**  0.62-0.91 137(26.81)  0.74**  0.60-0.91
Illness at 24
months
No 3233 530(87.31) 1 450(87.55) 1
Yes 409 77(12.69) 1.18 0.91-1.54  64(12.45) 1.15 0.86-1.53

* P <0.05; ** P <0.01; *** P <0.001
Note: S stands for stunted children
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Table 4.7 Association of time of introduction of complementary feeding with child

stunting at 24 months using crude OR

Variables WHO Reference Thai Growth Reference
Crude Crude

Total S (%) OR 95% CI S (%) OR 95% CI
Feeding
Practices
Prolonged
breastfeeding***
<12 months 1631 121(32.79) 1 102(32.69) 1
>12 months 1140  248(67.21) 3.47*** 2.75-438 210(67.31) 3.38%**%* 2.64-4.35
Rice
4-6m 1889  307(54.63) 1 260(54.74) 1
<4m 1342 213(37.90) 0.97 0.80-1.18  179(37.68) 0.96 0.79-1.18
>6m 194 42(7.47) 1.42 0.99-2.05 36(7.58) 1.43 0.97-2.10
Cereal***
4-6m 1276  174(31.64) 1 148(31.76) 1
<4m 1013 207(37.64) 1.63*** 1.30-2.03 176(37.77) 1.6*** 1.27-2.03
>6m 967 169(30.73) 1.34%* 1.07-1.69  142(30.47) 1.31% 1.02-1.68
Chicken*
4-6m 685 123(23.16) 1 102(22.82) 1
<4m 43 13(2.45) 1.98%* 1-3.91 11(2.46) 1.96 0.96-4.02
>6m 2468  395(74.39) 0.87 0.70-1.09  334(74.72) 0.89 0.70-1.14
Liver***
4-6m 1423 194(36.26) 1 163(36.14) 1
<4m 127 11(2.06) 0.6 0.32-1.14 10(2.22) 0.66 0.34-1.29
>6m 1667 330(61.68) 1.56*** 1.29-1.90 278(61.64) 1.55%*%* 1.26-1.90
Yolk***
4-6m 2278  344(65.15) 1 291(64.81) 1
<4m 499 63(11.93) 0.81 0.61-1.08 54(12.03) 0.83 0.61-1.13
>6m 528 121(22.92)  1.67***  1.32-2.11 104(23.16) 1.67*** 1.31-2.14
Whole eggs
4-6m 706 131(25.24) 1 112(25.45) 1
<4m 56 10(1.93) 0.95 0.47-1.94 8(1.82) 0.88 0.41-1.92
>6m 2389  378(72.83) 0.83 0.66-1.03  320(72.73) 0.82 0.65-1.04
Fish***
4-6m 1401  184(34.52) 1 150(33.33) 1
<4m 53 6(1.13) 0.84 0.36-2 5(1.11) 0.87 0.34-2.22
>6m 1742 343(64.35) 1.62***  1.33-1.97 295(65.56) 1.70%** 1.38-2.10
Pork***
4-6m 1082  132(24.81) 1 105(23.39) 1
<4m 73 7(1.32) 0.76 0.34-1.70 5(1.11) 0.68 0.27-1.73

>6m 2110 393(73.87) 1.65*** 1.33-2.04 339(75.50) 1.78***  1.41-2.25
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Table 4.7 Association of time of introduction of complementary feeding with child

stunting at 24 months using crudeOR (cont.)

Variables WHO Reference Thai Growth Reference
Crude Crude

Total S (%) OR 95% CI S (%) OR 95% CI
Leafy
vegetables***
4-6m 1627  205(38.25) 1 174(38.33) 1
<4m 163 16(2.99) 0.76 0.44-1.29 15(3.30) 0.85 0.49-1.47
>6m 1451  315(58.77) 1.92***  1.59-2.33  265(58.37) 1.87%** 1.52-2.29
Other
vegetables***
4-6m 1424 167(30.53) 1 136(29.44) 1
<4m 165 14(2.56) 0.7 0.39-1.24 11(2.38) 0.68 0.36-1.28
>6m 1663  366(66.91) 1.29***  1.20-1.37 315(68.18) 2.21%** 1.78-2.74
Banana***
4-6m 1327  236(41.04) 1 192(39.83) |
<4m 2023  281(48.87) 0.75%* 0.62-0.90  242(50.21) 0.8* 0.66-0.98
>6m 173 58(10.09) 1.33%**  1.18-1.49 48(9.96) 2.27%x* 1.57-3.27
Fruit
juice***
4-6m 1297  187(34.31) 1 166(36.01) 1
<4m 1479  202(37.06) 0.94 0.76-1.16  166(36.01) 0.86 0.68-1.08
>6m 591 156(28.62) 2.13***  1.67-2.71  129(27.98) 1.90%** 1.48-2.45
Orange***
4-6m 788 108(21.56) 1 93(22.20) 1
<4m 374 44(8.78) 0.84 0.58-1.22 38(9.07) 0.85 0.57-1.26
>6m 1921  349(69.66) 1.4%* 1.11-1.77  288(68.74) 1.32% 1.03-1.69
Papaya*
4-6m 936  129(24.39) 1 112(25.11) 1
<4m 130 19(3.59) 1.07 0.64-1.80 16(3.59) 1.03 0.59-1.81
>6m 2081  381(72.02)  1.40** 1.13-1.74  318(71.30) 1.33%* 1.05-1.67
Qil
4-6m 597  113(21.08) 1 90(19.87) 1
<4m 30 3(0.56) 0.48 0.14-1.60 2(0.44) 0.4 0.09-1.72
>6m 2612 420(78.36) 0.82 0.65-1.03  361(79.69) 0.9 0.70-1.16

* P <0.05; ** P <0.01; *** P <0.001
Note: S stands for stunted children
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