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Abstract

Background

One third of northern Thai indigenous children aged 0-5 years are stunted. To address this, a
Thai research group implemented a nutrition-sensitive agriculture (NSA) intervention in
which villagers were supported for 6 months to keep hens and home gardens. The studies
undertaken for this thesis were designed to enhance this initiative and its evaluation.

Aims

First, to describe and understand infant and young child feeding (I'YCF) practices and the
underlying circumstances contributing to stunting in children. Second, to assess the outcomes

of the NSA intervention in terms of I'YCF and stunting, and the prospects for sustainability.
Methods

A mixed-methods study involved people from eight villages and staff of the health system
serving the area. Prior to the intervention, perspectives on child health and I'YCF were
explored in a two-day workshop and 30 in-depth interviews. Detailed thematic analysis of
transcripts was undertaken. This complemented quantitative data obtained through 172
household surveys which was statistically analysed to profile stunted children and their
families.

Four of the villages became sites for the NSA intervention and four were controls. Household
surveys were repeated after 12 months, permitting statistical assessment of the effectiveness
of the intervention. In-depth interviews were undertaken to explore local views about the

intervention and its prospects, with thematic analysis carried out.
Results

The baseline survey showed that exclusive breastfeeding for six months was rare and children

aged 6-11 months had little variety in their diets. Stunting peaked in children aged 12-23

Vil



months (affecting 42%). Half of households experienced severe food insecurity. Compared to
non-stunted children, stunted children were not as likely to meet minimum dietary diversity
(82% vs 63%, p=0.01), however, most household factors did not distinguish between stunted
and non-stunted children.

Situational and social circumstances shaped infant and young child feeding. Cultural beliefs
meant that water and rice were given to children before six months of age. Mothers had to
work in distant fields within a few months of giving birth, most often leaving the children to
be looked after by grandparents. Villagers considered strength and independence of children
to be hallmarks of health. In contrast the health system uses anthropometric measurements to
characterise child growth and health.

Twelve months after commencement of the NSA, 18% more children living in households
receiving the intervention consumed eggs as compared to controls (mean difference 0.18,
95% CI 0.05, 0.30). However, there was no evidence of an impact on dietary diversity, food
insecurity or stunting. The intervention was seen as beneficial by the villagers despite

activities petering out.
Conclusions

Food insecurity is a major problem in the villages. I'YCF practices that facilitate women’s
return to work within a few months of giving birth also appear to contribute to stunting in
children. Growth monitoring was not accompanied by nutrition counselling and its purpose
was unclear to locals. The NSA intervention had some short-term benefits. There may be
opportunities to increase its impact through engagement with the health system and

improvements to infrastructure.
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Chapter 1

Introduction




1.1 Background

In 2016, 23%, or just under one in four children under age 5 worldwide had stunted growth
(1). Stunted growth is a low height-for-age and is a sign of inadequate nutrition or poor health
(2). It is a concern because of the associated negative consequences, including an increased
risk of death and poor cognitive and physical development (2). The effects of stunting during
the critical window of 1000 days, starting from pregnancy and continuing through the first 24
months of life, are difficult to reverse (3). Preventing stunting during this period is of utmost
importance.

In the late 80s it was reported that about 25% of Thai children under 5 years of age were
stunted based on World Health Organization (WHO) growth charts (4). In more recent times
the percentage has decreased. Between 2010-2015, 16% of Thai children under 5 years of
age were reported as stunted, based on national representative data (5). Winichagoon (4) has
attributed the decline to improvements in the Thai socio-economic situation and community
level actions (4). At the current percentage, stunting in Thai children is classified as low
severity by WHO, and is no longer a key priority to address for the Thai Government (6).
However, some subsets of the population are continuing to display a higher percentage of
stunted children.

A study in 2011 of 3119 Thai children aged 6 months to 12 years revealed a disparity
between the rural and urban children with 4% of urban children and 8% of rural children
recorded as stunted (7). The percentage of hill tribe children stunted is reported to be even
higher again (6). For example, stunting prevalence in Karen hill tribe children was 71% in
2002 (8). Current anthropometric reports for Karen and Lua hill tribe children in Mae Chaem,

northern Thailand indicate that approximately 30% of the children are stunted (9).



1.2 Multi-site nutrition-sensitive agricultural initiative

The current situation in the hill tribe communities of Thailand necessitates efforts to both
understand and to act to reduce the high rates of undernutrition in these children. As
undernutrition and poor food security are experienced similarly in the Vietnamese hill tribes,
a multi-site research initiative was proposed including hill tribe sites both the Vietnam and
Thailand (10). The International Development Research Centre (IDRC), Canada provided
funding for the multi-site research initiative. The funding began in 2013 and was provided
over a three year period. The participating institutions and respective hill tribe site with
whom they were working were: the Chiang Mai University/International Centre for Research
in Agroforestry (ICRAF), in Mae Chaem, Thailand; the Hue University of Agriculture and
Forestry and the Hanoi University of Agriculture, in Hue and Hanoi, Vietnam (see Figure 1).
Technical support across all three sites came from HealthBridge Foundation of Canada. This
thesis will use ‘international research team’ to refer to the consortium of participating
organisations; ‘ICRAF’ will be used to refer to the team working on the Thai site, which is
the focus site for this thesis.

Planning for the multi-site research initiative started in January 2013. It was a nutrition-
sensitive agricultural (NSA) initiative. NSA initiatives refer to integrated nutrition and
agricultural activities that have the ultimate goal of improving the nutrition status of
participating households. NSA initiatives have received some focus in more recent years,
particularly as a means to improve anthropometric outcomes in rural farming areas suffering
from stunting (11, 12). Certain crops, animals, or agricultural practices are introduced that
will benefit the health of the farming community. Often nutrition education is included, due
to evidence that if agriculture interventions do not explicitly include nutrition education they
have a limited ability to improve the health and nutrition of participating communities (13-

15).



The overall goal of the multi-site NSA initiative in Thailand and Vietnam, was to identify and
trial local and practical NSA solutions, such as improved nutritious crops, to create
sustainable long-term improvements in nutrition and food security in the hill tribe
communities of Vietnam and Thailand. Additionally, an aim was to address the current gap in
the global knowledge base of strategies to integrate agriculture and nutrition at the local level

in rural villages.

Figure 1. The three locations (in red) of the multi-site nutrition-sensitive agricultural
initiative
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In January 2013, members of the international research team attended a project development
workshop in Chiang Mai, Thailand, organised by HealthBridge, Canada. At the workshop
the design of the NSA interventions for each of the three sites were discussed, including
parameters that each site must adhere to and those broad parameters which were flexible.
Each site was able to choose their own NSA activities and how they would implement and
support the local intervention; however, all sites needed to measure dietary intake,
anthropometry, household food security and I'YCF practices for cross-site comparisons and
overall analyses.

At the time of the workshop | had recently completed 18 months of work in Chiang Mai,
Thailand that involved researching health and nutrition in the southeast Asian region. | was
notified by a fellow dietitian of the multi-site NSA initiative. My interest in the initiative led
me to contact the involved parties to learn more, and | was invited by the international

research team to join the workshop.

1.3 Thai nutrition-sensitive agricultural intervention

The research undertaken for this thesis was conducted at the Thai site. Details of the
internationally funded work completed by ICRAF at this site will now be provided.
1.3.0 Approach of the nutrition-sensitive agricultural intervention

ICRAF was responsible for the NSA intervention at the Thai site. A participatory approach
was employed in planning the NSA intervention so that nutrition and agricultural activities

identified were appropriate, relevant and met the needs of the local community (16-18).



1.3.1 Thai NSA intervention

Four intervention and four control villages of Karen and Lua ethnicity were involved in the
NSA intervention. The villages were chosen based on high levels of stunting, food insecurity,
access to the researchers and existing relationship with the researchers. A total of 106
intervention households were involved in the intervention with children aged 0-5 years of
age. In September 2014, prior to the intervention, ICRAF provided training to intervention
households on how to prepare chicken coops using local materials. The villagers were given
two months to construct their own chicken coops. In November 2014, the intervention began
and five laying hens were provided to each intervention household. The Institut de Selection
Animale (ISA)-Hisex Brown variety of hen was chosen based on advice from agronomic and
animal experts. The hens were immunised prior to provision.

Five types of vegetable seeds for home gardening were given to each household, including
ivy gourd, which is high in beta carotene (Simopoulos, 2003); yard long bean, a drought
tolerant crop; false pakchoi, which grows fast; bird chilli, high in vitamin A; and Thai
eggplant, which is commonly used in the villages and is a source of energy and protein (19).
No specific instruction was provided to the villagers on home gardening.

Nutrition education was provided in a one hour community session in each intervention
village. The main messages shared in the nutrition education sessions included, the promotion
of EBF for six months, the provision of an egg daily as complementary food for infants and
for children up to age 5 years, and to provide variety in children’s diets including meat,
vegetables and fruit from 6 months of age. In addition, posters repeating these messages were
displayed within the village. ICRAF visited intervention households monthly for six months,
from November 2014 to May 2015, to monitor growth in the gardens and egg production, to

provide chicken feed, and to provide agricultural and I'YCF advice.



1.4 How my research fits into the nutrition-sensitive agricultural
intervention

My original intention was to support educational aspects of the NSA intervention in relation
to nutrition. However, when considering the time available and skills | wanted to develop, my
involvement in the research evolved into a number of different elements. Figure 2 highlights
the main NSA intervention activities completed by ICRAF and my research activities, clearly
delineating the different scopes of work. The main activities that | completed were analyses
of the quantitative data collected by ICRAF, interviews to understand infant and young child

feeding and contextual influences and a qualitative evaluation of the NSA intervention.
1.4.0 Building community connections and rapport

From the outset of the NSA intervention, | attended activities, such as the international
research team meetings, to better understand the Thai NSA intervention and provide nutrition
advice and input. In terms of connections with the villagers, prior to starting my research, |
visited Mae Chaem three times with ICRAF: the first time was to meet the district public
health officer (PHO) and to visit Mare Key Mook Noi, a participating village; the second to
attend the training conducted by ICRAF on the NSA intervention survey instrument. Next, |
visited the villagers over a two-week period as part of the ICRAF survey team conducting the
baseline survey in November 2013. | assisted with measurements of children and informally
spent time with villagers, building connections and understanding of their daily life. During
this period, ICRAF members and | would stay in the villagers” homes and eat with the
villagers. Once my studies began, | again visited the villagers before undertaking my research

as a means to strengthen connections, rapport and understanding.



Figure 2. Timeline of the activities of the NSA intervention and Anna's research
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1.5 Thesis aims

The overall aims of this thesis were to gain an in-depth understanding of current I'YCF
practices and the underlying circumstances contributing to the high prevalence of stunting in
hill tribe children aged 0-5 years. This information was used to enhance an NSA intervention
delivered in the Karen and Lua hill tribes of northern Thailand. Following implementation of
the intervention, I'YCF, stunting and sustainability of the intervention were assessed. The

specific aims of each of the five studies presented in this thesis are listed below:
1.5.0 Pre-intervention

1. To describe the current prevalence of stunting in children under 5 years in the ethnic
communities of northern Thailand; to describe the variety of foods fed to children; to
describe household characteristics, including food security, and to investigate
associations of these factors with stunting (Study 1, Chapter 4).

2. To gain an in-depth understanding of infant and young child feeding practices,
accompanying beliefs, and their socio-cultural context in the Karen and Lua ethnic

communities of northern Thailand (Study 2, Chapter 5).

3. To understand how villagers and health workers (volunteers and officials) gauge health
of children under 5 years; whether growth monitoring is salient; and the relationship
between villagers and the health system in this remote location (Study 3, Chapter 6).

1.5.1 Post-intervention

4. To determine if the NSA intervention in the northern hill tribes of Thailand improved
dietary diversity, household food security and the anthropometry of children aged 0-5
years (Study 4, Chapter 7).

5. To explore how the NSA intervention implemented in the hill tribes was received by the
villagers and how it fared a further six months after external support ended (Study 5,

Chapter 8).



1.6 Thesis outline

This chapter introduces the causes, consequences and prevalence of stunting, both globally,
within Thailand, and its persistence in the hill tribe communities of northern Thailand. NSA
is introduced and briefly explained along with the multi-site NSA initiative, the Thai NSA
intervention and how the research in this thesis fits into the Thai NSA intervention. The
chapter finishes by outlining the aims of the studies in this thesis.

Chapter 2 includes a literature review of undernutrition and its determinants, followed by an
in-depth look into the hill tribe context, describing activities occurring there and in similar
communities to reduce childhood stunting. Chapter 3 is split into two sections; the first will
describe the methods of the NSA intervention implemented by the international research team
and ICRAF. The second provides an overview of my approach to conducting the five studies
presented in the thesis.

Chapter 4 presents the diets of children aged under 5 years, the prevalence rates of stunting
and investigates associations between stunting, diet and other household variables. Chapter 5
presents an in-depth view of the circumstances and practices contributing to I'YCF practices.
Chapter 6 investigates factors associated with the Thai public health system and how they
may have contributed to the persistence of child stunting over time.

Chapter 7 presents the effects of the NSA intervention on I'YCF practices, food security and
anthropometry. Chapter 8 provides an in-depth understanding of community members and
health official’s perspectives following the NSA intervention. I'YCF knowledge, beliefs and
practices are explored in addition to the success of the intervention and its prospects for
sustainability. Chapter 9 provides a synthesis of the findings of the thesis with concluding

remarks.
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Chapter 2

Literature review
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The structure of this chapter is as follows: section 2.1 begins by describing malnutrition,
particularly undernutrition and its determinants; 2.2 introduces the background context of the
research including the setting for undernutrition in Thailand and the hill tribe communities;
2.3 outlines common I'YCF practices and associations with undernutrition, and the causes of
the practices in Thailand and in the hill tribes; 2.4 covers what has been done previously to
address undernutrition, including nutrition education and nutrition-sensitive agriculture in

developing country settings and 2.5 briefly outlines justification for this body of work.
2.1 Malnutrition and undernutrition

Malnutrition is a global problem that results from either a deficiency, known as
undernutrition, an excess, known as overnutrition or an imbalance of nutrients. Malnutrition,
mainly in the form of undernutrition, is attributed to 35% of deaths among children below 5
years of age and 11% of the total global disease burden (20). This thesis will focus on
undernutrition.

Undernutrition can be determined using child growth standards that classify children based
on age, sex, and anthropometry. Some countries have developed their own growth standards,
however the WHO child growth standards are the most commonly used around the world.
The WHO standards have been developed using child growth data from both developing and
developed countries (21). The standards can be used to identify healthy growth and
undernutrition including low weight-for-height (wasted), low height-for-age (stunted) or low
weight-for-age (underweight).

Wasting is a sign of acute undernutrition that can be reversed with early detection and
appropriate management. It is most common in children aged 6-24 months. Stunting is a sign
of chronic (or long term) undernutrition, resulting in delayed musculoskeletal and cognitive
development and is difficult to reverse, especially after 2 years of age (22). Underweight

includes either or both wasting and stunting.
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2.1.0 Global nutrition goals and interventions

International goals have been set to address the large number of children suffering from the
different forms of undernutrition. In 2000 the Millennium Development Goals were
developed which focused on major global priorities including the reduction of hunger and
malnutrition. The Sustainable Development Goals succeeded these and included a greater
focus on food security and the promotion of ‘sustainable agriculture’. In 2008, the 1000 day
period was highlighted in the Lancet Maternal and Child Undernutrition Series as an
important period to ensure adequate nutrition and health for growth (2, 20, 23-25).

Despite the international focus on the reduction of childhood malnutrition, it was recognised
that many programs were small in scale (26). The Scaling Up Nutrition (SUN) Movement
was launched in 2010 to help increase the reach of nutrition-related programs (26).
Meanwhile the United Nations (UN) developed a framework to help guide implementers and
organise the abundance of nutrition tools available (27).

Since the above mentioned goals and actions, support has continued to build surrounding
efforts to reduce undernutrition around the globe. In 2012 the UN Secretary-General set the
aim to eliminate all forms of malnutrition and build inclusive and sustainable food systems
with the ‘Zero Hunger Challenge’. The UN declared a ‘Decade of Action on Nutrition” from
2016-2025 (27). In 2012, WHO set the goal to achieve a 40% reduction in stunted children
aged under 5 years by 2025 (28). Combined, these goals and actions indicate the importance
placed on the reduction of undernutrition around the globe.

2.1.1 Determinants of undernutrition

Undernutrition is the result of a number of complex interactions (29, 30). The UNICEF
conceptual framework for the determinants of malnutrition (undernutrition) is one of the most
well-known frameworks used to display these interactions (Figure 3) (31). It was first

developed in 1990 but has since been modified to reflect increased understanding in this field
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(20, 32). The framework recognises that the immediate determinants of undernutrition
include dietary intake and disease, followed by underlying determinants including household
food security, health services and a healthy environment and care for children and women.
Beyond this at the contextual level basic determinants include social, political, and economic
factors and structure. An updated version of the Framework by Black et al. (33) has changed
the focus from the determinants of undernutrition to actions to achieve optimal child nutrition
and development. The next section will briefly outline the determinants of undernutrition,

from the immediate through to the basic determinants.

Figure 3. UNICEF Conceptual Framework: Causes of malnutrition and death (UNICEF
1990)
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2.1.2 Determinants of undernutrition - immediate

2.1.2.0 Dietary intake - Infant and young child feeding practices

Guiding principles to inform I'YCF practices have been developed by WHO based on
scientific evidence for the best nutrition and health outcomes for children (34, 35). One
important practice is exclusive breastfeeding (EBF) until 6 months of age. EBF has
substantial evidence to support its role in reducing stunting due to its immuno-protective
affect and supply of essential nutrients (36, 37). Non-breast milk substances introduced prior
to 6 months of age increases risk of infections and displaces nutrient intake provided by
breast milk, so it is not recommended (38-40). Other guiding principles include; maintenance
of breastfeeding; responsive feeding; safe preparation and storage of complementary foods;
amount, consistency, frequency, energy density and nutrient content of complementary food;
food supplements and feeding during and after illness (34, 35).

2.1.2.0.0 Dietary terminology

At this point | will define important dietary terms that will be used throughout the thesis. The
first is dietary intake, it refers to consumed food. The next term is food groups, and it refers
to sets of foods based on similar nutrient composition. The final term is dietary diversity,
referring to the number of food groups consumed in a 24 hour period. A detailed explanation
of dietary diversity and relationships between each of the defined terms with stunting and
food security are provided in section 2.3.1.1.

2.1.2.0.1 Dietary requirements for adequate child growth

Between 0-6 months of age, breastmilk provides all the nutrients a child needs for good
health. From 6 months of age, breastmilk alone is no longer adequate. Micronutrients
(vitamins and minerals) rather than macronutrients (carbohydrate, protein and fats) become

limiting in breastmilk and child’s nutrients stores become depleted. Children therefore require
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additional food sources high in vitamins and minerals to supply nutrient requirements (34).
At 9-12 months of age, three quarters to one hundred percent of requirements for iron,
phosphorous, magnesium and calcium, need to be supplied by complementary foods,
highlighting the need for nutrient dense complementary foods (34).

2.1.2.0.2 Common nutritional deficiencies in children aged 0-6 months

Nutrient deficiencies commonly seen around the world in infants and young children,
include, iron, zinc and vitamin B6 (34). A deficiency in iron can often lead to iron-deficiency
anaemia, characterised by the appearance of abnormal red blood cells, leading to tiredness,
fatigue and potentially stunting. Another common deficiency is zinc. Zinc deficiency is
associated with poor growth and poor immunity. Other problem nutrients include vitamin A,
iodine and calcium, these deficiencies are dependent on the context and the nutrient content
of the complementary foods supplied there.

2.1.2.1 Disease

Malaria, measles, acute respiratory infection, and HIVV/AIDS are among the most common
diseases increasing children’s susceptibility to undernutrition (41). The infections can
influence undernutrition status in different ways including increasing risk of diarrhoea and
nutrient loss, increasing nutrient requirements, decreasing dietary intake, reducing absorption
of nutrients and increasing catabolism and nutrient loss (41). These effects can lead to a cycle

of repeated infections, reduced immunity and poor nutritional intake (41).

2.1.3 Determinants of undernutrition - underlying
2.1.3.0 Environment

Unhealthy environments are those where infections can be easily transmitted (42). The main
contributors are poor water and sanitation that can lead to high rates of diarrhoea and
increased the risk of undernutrition (43). A study in Vietnam found undernutrition to be much

higher in the communities using unsafe water, unhygienic latrines and where hand-washing
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with soap before and after preparing food was not practiced by carers (44). On the other hand,
environments where there is clean water and good sanitation have been associated with
improved growth in children (45-48). A study in Bangladesh reported a difference in the
height-for-age z-score of 0.54 SD in favour of children from clean compared to unclean
homes. Clean homes had no stool in the toilet, clean drinking water, and water and soap
available to use after the toilet (47).

2.1.3.1 Health services

The health system has an important role to play in providing adequate health services to
prevent undernutrition. Adequate health services have been associated with a decrease in
undernutrition risk (31). Of particular interest in this thesis is the role of the health system in
supporting health and nutrition in infants and young children. Now the system will be briefly
introduced specifically in relation to remoteness, I'YCF and growth monitoring.

2.1.3.1.0 The health system: remote

One of the roles of the health systems is to be responsible for primary health care, which
involves improving the health of the entire population including the rural, poor and
malnourished (49). Avenues to improve the reach of the health system have therefore been
explored, particularly in remote locations. Village health volunteers (VHVs), also known as
community health workers, have been introduced in a number of countries as a relatively
affordable avenue to increase the health system’s reach (50). VHVs are people from within
the community who are given basic training to provide health care and promotion within their
communities and act as a liaison between health staff and the community (50-52). A
systematic review of VHV’s effectiveness concluded that VHVs are associated with
increased EBF and delivery of health promotion in many low and middle income countries

(53). One study indicated that VHVs effectiveness may be dependent on their level of
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knowledge, attitudes, training and performance highlighting the importance of these aspects
(54).

2.1.3.1.1 The health system: IYCF

The health system can be an avenue for I'YCF education and advice. Nutrition education
provided through the health system has been associated with improvements in I'YCF
including EBF (55), complementary feeding and also growth (56). In a poor peri-urban area
of Peru, enhancing the quality and coverage of nutrition education via the health system
resulted in I'YCF practices improvements including feeding nutrient dense thick foods, and
providing diets meeting energy, iron and zinc requirements. Young children in the poor peri-
urban area were three times more likely not to become stunted compared to children from
control areas (56). Additionally nutrition education has been found to be particularly
beneficial when it has well organised supervision, support and training for staff (50, 55, 57).
2.1.3.1.2 The health system: growth monitoring

Growth monitoring has long been endorsed and promoted by WHO and often implemented
through the health system (21). Growth monitoring involves monitoring the anthropometrics
of children aged 0-5 years of age, commonly on routine visits to the health system, such as
for immunisations. Growth monitoring involves a set of procedures including the
measurement of children, plotting their growth on growth charts, assessing growth compared
to the standard, provision of nutrition counselling (detailed further in section 2.4.5.0) and
targeting supplementary feeding to undernourished children or those children at risk.

2.1.4 Food security

Food security is defined by the Food and Agriculture Organization (FAO) as having adequate
food availability, accessibility, utilisation and stability (58, 59). This refers to having a food
system with an adequate supply of affordable, safe and nutritious foods at all times. Between

2014-2016 it was reported that there were 795 million people around the world who were
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food insecure and the majority were based in developing regions (60). The developing
regions have lower social protection and economic security, which are major contributors to
food insecurity (60). Integrated approaches have been developed to address the many causes
of food insecurity. An example is the Integrated Food Security Programme implemented in
Malawi from 1997-2004. The program included agriculture, family planning, income
generation, food for work, health care, safe water and food preparation activities. Positive
changes in food security occurred along with a 10% reduction in the prevalence of stunting
(61). Thus food security has multiple determinants that require consideration to prevent food
insecurity.

2.1.5 Care for children

One factor that has been found to highly influence undernutrition is the ability to care for
children, or caregiving behaviour (29). Care is a broad concept that refers to ‘provision in
the household and the community of time, attention, and support to meet the physical, mental,
and social needs of the growing child’ (62 p21). Engle outlines that in order to understand
care there are both care practices and maternal resources to care (62). Care practices include,
a) care for women, b) breastfeeding, c) psychosocial stimulation, d) food preparation, €)
hygiene practices and f) care during illness (64). Maternal resources relate to education,
physical health, mental health and women’s empowerment. In communities where there are
high rates of undernutrition, there is often a lack of care practices and resources limiting the
ability of caregivers to care (64). There is recognition that responsive feeding, an aspect of
care, is important for influencing dietary intake and growth (65-67). Responsive feeding
relates to a carer responding to the verbal and nonverbal cues of the child while feeding (33).
A study in rural India over 12 months reported reduced stunting and improved dietary intake
in the children fed responsively compared to controls (65), highlighting the benefits of

responsive feeding.
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2.2 Undernutrition in Thailand

This next section will introduce Thailand and provide a background on how the prevalence of
undernutrition in children 0-5 years old has changed overtime in Thai children. A number of
changes have been associated with halving the prevalence of undernourished (stunted or
underweight) children under 5 years of age from 25% in the late 1980s to 12% in 1995 (4).
In the 1960s Thailand was classified as a developing country. At that time the Thai
Government began implementing National Economic Development plans that outlined
actions to improve access to services including healthcare, income distribution, agriculture,
infrastructure and transport, particularly in the rural areas (68). After three cycles of the five-
year plan, the fourth included a national multi-sectoral nutrition plan to improve food supply,
distribution, education, basic health services and resource allocation. This was due to an
increased awareness of the high percentage of children with undernutrition in the country.

In 1978 the Alma-Ata Declaration of primary health care occurred promoting health care for
all (69). The Thai Government actualised the principles in the international declaration,
including reaching out to vulnerable individuals and ensuing equal access to health care for
all citizens. The Thai health system expanded and introduced VHVs in the 1980s (68), to
reach out and connect the health system with the community.

Growth monitoring was introduced via the Thai health system in the early 1980s. Its aim was
to identify and provide support for carers and their undernourished children. It involved
quarterly weight and height measurements of children under 5 years of age. These
assessments were conducted either by VHVs in the village or during visits to the public
health office, such as for child immunisations. Thai growth standards were used to classify
children as either healthy or undernourished, and necessary treatment provided if required

(70).
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Following the introduction of growth monitoring the Poverty Alleviation Plan was
implemented by the Thai Government in the early 1980s, aiming to reach out to rural and
remote regions and improve the economic situation of the poorest communities through rural
job-creation, village development and agricultural production (4). The Poverty Alleviation
Plan aimed to support communities to be in control of their own development in partnership
with the government (71).

The plans and activities listed above were implemented over a 15-35 year period and
associated with a number of improvements in Thailand. These improvements included a 14-
fold rise in national income (72), increased access to health facilities and safe water, better
sanitation services and reduction in mortality rates. Thailand during this time moved from a
low to a middle-upper income country, as assigned by the World Bank (73). Now in Thailand
undernutrition is no longer a key priority. The prevalence of both stunting and underweight

have dropped to 16% and 9% (5), respectively, classified by WHO as ‘low severity’ (74).
2.2.0 Thai hill tribes

Despite the national level improvements in the reduction of undernutrition, underweight and
particularly stunting remain a concern in the hill tribes of northern Thailand. In 2002 about
1% of the Thai population were classified as hill tribe villagers equating to around 800, 000
people (75). The hill tribes are made up of 23 ethnic minorities mainly originating from south
and southwest China and dwelling in the remote northern hilly areas of Thailand where they
first entered (76). The largest ethnic group is Karen, making up nearly 50% of the ethnic
minorities (75). The Karen and Lua ethnic hill tribe groups are the population groups of focus
in this thesis due to the high prevalence of childhood stunting and household food insecurity
in these villages.

The villagers of the hill tribes have traditionally practiced a subsistence lifestyle, including

hunting and gathering, and caring for diversified crops such as pulses, legumes, rice and corn.
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‘Shifting cultivation’ also known as ‘swidden agriculture’ was traditionally practiced. This
involves slashing areas, often forests, to create farming fields and to provide nutrient rich
soil. Starting from the 1970s and continuing until now, the Thai Government has placed
increasing pressure on farming communities to stop the slash and burn practice, to preserve
the forests (77, 78). The push has resulted in a change in farming practices in the hill tribes to
fixed field farming. Fixed field farming repetitively uses the same piece of land increasing
the use of fertilisers and pesticides and has been associated with growing just a few staple
crops, known as ‘mono-cropping’. The increased use of chemicals is required to rid pests that
are more prevalent in monocrops and to improve yields as the nutrients are lacking in the
soils constantly in use. The changes in farming practices have increased the financial inputs

required by farmers, yet improvements in food security have not been reported (79).
2.2.1 Hill tribes of Mae Chaem

The Karen and Lua hill tribe villages of Mae Chaem, Thailand were the focus of this thesis
due to this research supporting an intervention implemented by ICRAF to address stunting
and poor food security. These hill tribes are a part of the Chiang Mai province that has the
largest hill tribe population of about 191,000 people, as reported in 2002 (75). The term hill
tribe has been officially used since 1959 when the Thai Government set up the Central Hill
Tribe Committee which is responsible for the welfare of the hill tribes (76). The term is still
used in official documents today, and not seen as derogatory (76).

Measurements of the Mae Chaem hill tribe children in 2013 indicate that based on Thai
growth standards 30% of children under 5 years of age were stunted and about 16% were
underweight (9). These percentages are much higher than 8% or 4% of rural or urban Thai
children, respectively stunted or 6 and 10% of the urban and rural Thai children respectively
underweight (based on WHO standards which generally give higher percentages than the

Thai standards) (7). Thus, undernutrition among the Mae Chaem hill tribe children is a
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concern, particularly stunting, due to its high severity classification by WHO. Stunting is
therefore of particular interest throughout this thesis.

In the Mae Chaem hill tribes, villagers have moved from shifting cultivation to fixed field
farming, as has been occurring in other hill tribes in Thailand. The main cash crop in the Mae
Chaem hill tribes is animal feed maize, and this is not suitable for human consumption.
Households are commonly made up of a daughter and her spouse and children living in the
household of the mother’s parents (80). Both men and women play very prominent roles in
crop cultivation. Similarly, both are involved in decisions regarding child health and
childcare. Child care involves social negotiation between parents and older generations which
is a result of there being no firm line between individual and household (80). Dietary intake is
predominantly rice-based (81) and a number of nutrient deficiencies such as vitamin A and

iron have been recorded (82).

2.3 Infant and young child feeding practices in Thailand and the

Thai hill tribes

Now that the determinants of undernutrition and the Thai hill tribe scene has been set, this
section will look at I'YCF practices contributing to undernutrition globally, in Thailand and in
the Thai hill tribes and specifically the Mae Chaem hill tribes where information is available.
Firstly, breastfeeding will be outlined, followed by its specific determinants, then
complementary feeding and lastly the determinants of both breastfeeding and complementary

feeding will be shared.
2.3.0 Breastfeeding

Breastfeeding is known to be the safest and most nutritious food to give children in the first
six months of life. In 2016 The Lancet Breastfeeding Series was released that highlighted the

significant economic and health benefits when governments support breastfeeding (83, 84).
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EBF is a significant aspect of breastfeeding that refers to providing only breast milk not even
water for the child’s first six months. However, only 35% of infants worldwide are said to
EBF during the first four months of life’ (85). EBF protects against child infection,
malocculation, increases intelligence and also has benefits for the mother (83).

In Thailand, breastfeeding is generally well accepted and believed to be nutritious and
healthy (86). EBF is however not common. In the most recent State of the Children Report
published in 2016, 12% of Thai children aged under 6 months were EBF compared to
children in nearby Asian countries of 65% in Cambodia, 40% in Laos, 29% in Malaysia and
24% in Myanmar (5). Thailand has one of the lowest rates of EBF not only in the Asian
region, but world-wide (87). It is important to note that the EBF recommendation increased in
Thailand from 4 to 6 months in 2002, therefore the low adherence may be linked to a delay in
the spread and acceptance of the changed recommendation, although the recommendation has
been in place for over 15 years (88).

2.3.0.0 Determinants of EBF

In southeast Asia, early return to work by mothers is a commonly reported reason for the
cessation of EBF (89, 90). Evidence from rural Vietnam indicates that women who return to
work are 14 times less likely to EBF than women who do not return to work, where work is
mainly farming activities (89). Other beliefs and practices associated with the early cessation
of EBF include; waiting for breast engorgement to feed, feeding water, the belief that breast
milk causes illness when the mother has eaten bad foods or had emotional upsets and the
belief that clear milk is an indication of inadequate milk (87). In Karen mothers in Thailand,
concern that breastfeeding will affect the shape of the breast has also been reported (91).

Interventions are needed to address these multifaceted determinants (84).
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2.3.1 Complementary feeding
2.3.1.0 Timely introduction

Complementary feeding is frequently reported to begin too early or too late in many
populations (85, 92). WHO recommends that nutritious foods be introduced from 6 months of
age (85), however an analysis of nine southeast Asian countries indicate that children are
introduced to foods later than 6 months of age. As few as 6% of infants in Myanmar and as
many as 99% of infants in Mongolia are introduced to food from 6 months of age, although
the majority of countries report 60% or more of infants being introduced to foods from 6
months of age (93). In Thailand, 75% of the children were reported to receive food in a
timely manner (5).

2.3.1.1 Dietary diversity

Not only when foods are introduced to children, but also the diversity of the foods fed are
important. Dietary diversity is an indicator of the quality of dietary intake (94-96) and it can
be measured by the number of food groups consumed. WHO have outlined seven main food
groups including grains, roots and tubers; legumes and nuts; dairy products; flesh foods;
eggs; vitamin-A rich fruits and vegetables; and other fruits and vegetables (96). According to
WHO, an intake of four or more of the seven food groups is the minimum required to indicate
adequate nutrient intake of children 6-23 months. They indicated that in most populations
this would mean consuming at least one animal-source food, one staple and at least one fruit
or vegetable, therefore supplying a range of nutrients (96). A review of Demographic Health
Survey data collected from five south Asian countries (Bangladesh, India, Nepal, Pakistan
and Sri Lanka) revealed that the minimum dietary diversity of children aged 6-23 months
was generally achieved by fewer than half of the children (92). It is important to also note
that dietary diversity is not only a measure of the quality of food but it can also be used as a

measure of food security as dietary diversity is related to the access to enough food (33, 97,
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98). The measure is not perfect, but can be used as a proxy measure. In Thailand there is little
data on dietary diversity (99), however data indicates nutrient deficiencies are present in
children 0-5 years of age, particularly for iron, vitamin A, vitamin D and iodine (100).
Anaemia (including the iron deficiency form) has been reported as much higher in the rural
regions of Thailand. In the rural children aged 6-36 months 42% compared to 26% of the
urban children were diagnosed with anaemia (7). In the hill tribes, data collected in 2001
from Karen children aged 1-6 years revealed that about 10% of children had anaemia and 5%
of children had iron deficiency anaemia. In this same population about 20% of the children
had one or both of Vitamin E and A deficiencies and 97% of the children had dry scaly skin,
which may be indicative of nutrient deficiencies. Other signs of lacking nutrients were
evident in the children including angular stomatitis (vitamin B2) bleeding gums (vitamin C)

and bow legs (vitamin D), however dietary diversity was not reported (8, 82, 101-104).
2.3.2 Determinants of 1YCF practices

I'YCF practices including breastfeeding and complementary feeding are influenced by a range
of determinants (31, 92, 105, 106). Pelto et al. (29) outlined four I'YCF determinants believed
to be the most amenable to change:

1) Maternal time allocation and competing demands on women’s time. Work is often a
necessity and children are left with other carers that limit the mother’s ability to
breastfeed and care.

2) Beliefs, knowledge and perceptions, which may include carers not feeding children
unless the child asks for food or food taboos that result in the delay of nutritious foods
being introduced to young children.

3) Health of the caregiver and other family members influences feeding as caregivers

need to be healthy in order to give adequate care.
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4) Social networks, social pressure and normative expectations. Pressure from social
groups can be both positive and negative.

Some of the aforementioned determinants have been reported to influence I'YCF practices in
the hill tribes (78, 80, 107). Firstly the hill tribes are affected by poverty and remoteness
which limits access to food, healthcare and information sharing (80). Household food
insecurity has also been noted (78) and increased costs associated with farming and the
transition in farming practices have also impacted I'YCF practices (107). Cultural beliefs,
such as the early feeding of children within the first months of life is recognised as common
and believed to strengthen children (108). These beliefs are often perpetuated by
grandmothers and elders in the community (81, 108). Lastly, top-down health system
approaches have been reported as limiting the individualisation of care and it is not clear

whether this persists today (109).

2.4 Addressing undernutrition

2.4.0 Breastfeeding interventions

Across the world there are three major breastfeeding interventions. These include the Baby-
friendly Hospital Initiative (BFHI), the International Code of Marketing of Breast-Milk
Substitutes and maternity leave legislation (110). All three interventions have been
implemented in Thailand initially supported by the National Breastfeeding Project that began
in 1989 (111).

2.4.0.0 Baby-friendly Hospital Initiative (BFHI)

In 1991 UNICEF and WHO launched the BFHI. The BFHI promotes and creates safe places
for breastfeeding. To become an accredited Baby-friendly Hospital, 10 criteria need to be met
including the encouragement of breastfeeding on demand and showing mothers how to
breastfeed. A meta-analysis of studies around the world evaluating the BFHI found that the
BFHI increased EBF by 49% and any breastfeeding up to 6 months by 66% (84).
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The BFHI was launched in Thailand in 1992 (112). Since 2006 the initiative has been
promoted under the ‘Saiyairak Project’ ran by the Ministry of Public Health. The Saiyairak
Project promotes the BFHI in the hospital and also within the community, with good
evidence to support increasing breastfeeding through both hospital and community initiatives
(113, 114). In Thailand the Saiyairak Project, which includes the BFHI, has been successful
at improving EBF for six months (112). Hospitals with the Saiyaiak Project have recorded
50% of children at 6 months of age EBF, compared to the overall EBF prevalence in
Thailand of 12% (5). In 2011, the majority (99.5%) of Thai public hospitals were BFHI
accredited, although only a few private hospitals were registered. The Mae Chaem hospital,
which is the main location for birthing of the hill tribe women, is a public hospital with the

Saiyairak Project.

2.4.0.1 The Thailand code of marketing of breast milk substitutes and related

products

In 1981 WHO adopted the International Code of Marketing of Breast milk Substitutes. The
code recommends restrictions on the marketing of breast milk substitutes as there is clear
evidence of a negative impact when breast milk substitutes are provided for free in maternity
facilities and when promoted by health workers and in the media the code therefore prevents
such actions (115). Thailand developed a ‘Thailand Code for Advertisement and Sale of
Breast milk Substitutes and Related Products 1995°, closely following the international code
(92).

2.4.0.2 Legislation on maternity leave

An internationally recognised maternity leave legislation was introduced initially in the 1950s
and revamped in 2000, for countries to adopt and modify for their country (116). The
legislation provides rules for employers to follow to ensure women a minimum number of

paid leave days and the safety of return to their job following pregnancy. In Thailand the
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government brought in the Maternity Leave Policy the Labour Protection Act of 1998 (117).
It provides 90 days of maternity leave with full pay to eligible women who must be employed
and have paid contributions to the Social Welfare Fund (100). The scheme therefore does not

cover hill tribe women working under informal agreements.
2.4.1 Additional breastfeeding programs

In addition to the three major breastfeeding interventions, a number of smaller, community-
based interventions have been initiated. A review of such interventions across 10 developing
countries recognised a number of factors associated with successful breastfeeding
interventions. These factors included utilising existing workers and providing workers with
adequate training, such as counselling techniques. Effective communication, including
attention to interpersonal skills, providing an enabling environment and continued
reinforcement of appropriate breastfeeding practices were also important (32). Along with
partnerships, good leadership and use of theory to plan and implement interventions was seen
as important. Additionally, resources to facilitate scale-up and monitoring and evaluation to
measure progress were required (118). These factors highlight that how a program is

developed, implemented, monitored and maintained are very important.
2.4.2 Complementary feeding interventions

Evidence from developing countries has revealed that modest improvements in growth can
occur as a result of improved complementary feeding practices (119-121). A review of the
impact of complementary feeding interventions on growth reported improvements in linear
growth ranging from 0.20cm (range 0.04, 0.64) mean effect size to 0.47cm (range -0.04,
1.81) (121). Important aspects of interventions included increasing the energy density of
complementary foods through simple technologies and improving education and provision of
complementary foods. Interventions should be context-specific due to factors such as the

initial severity of undernutrition, the degree of household food insecurity, the energy density
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of traditional complementary foods and the availability of micronutrient-rich local foods
(121).

In addition to the review’s findings there is strong evidence to support improved growth
outcomes with using pre-tested educational messages promoting the use of locally available

animal-source foods (122).
2.4.3 Nutrition-specific interventions

When addressing undernutrition, the term nutrition-specific is used to describe interventions
that directly target the immediate causes of undernutrition including disease and an
inadequate dietary intake (123). In 2008, 13 nutrition-specific interventions were identified as
having benefits to children’s health. The interventions fit into three main categories: 1)
encourage changes in behaviour through nutrition education, such as EBF counselling; 2)
micronutrient interventions, such as multiple micronutrients supplements; and 3) therapeutic

feeding, such as treatment of severe acute undernutrition with special foods (23).
2.4.4 Nutrition terminology

In this section | will define four nutrition-related terms that are used frequently throughout
this research. Firstly, nutrition knowledge refers to information that an individual has on the
science of nutrition. Secondly, nutrition education refers to the process of teaching the
science of nutrition to an individual or group (124). In this thesis nutrition education
generally refers to generic nutrition messages that are not personalised. The third term is
nutrition counselling. It is a method for providing nutrition education. In this thesis nutrition
counselling refers to providing personalised nutrition recommendations that focus on
incorporating changes in eating patterns and behaviours into an individual’s life. Lastly,
nutrition behaviour change relates to a change in nutrition related practices by an individual

that improves their dietary intake.

30



2.4.5 Nutrition education interventions

Nutrition education is the most commonly employed intervention to improve undernutrition,
either alone or in combination with other techniques (56, 121, 125, 126). Nutrition education
was originally based on cognitive behavioural science and the theory that an increase in
knowledge translated to a change in behaviours (127). It is now clear, however, that
knowledge alone does not translate to behaviours and that a number of cognitive and
contextual factors influence behaviours (128, 129). A systematic review of interventions
addressing undernutrition in developing countries revealed that education was employed in
nearly half of the 42 interventions, and was the most common strategy employed. Nutrition
education has been found to have a modest effect on weight (mean effect size 0.28gm; range
-0.06, 0.96) and linear growth (mean effect size 0.20gm; range 0.04, 0.64) (121). The benefit
of education is that it can reach a large group of people quickly with minimal resources (130),
however the impact can vary greatly depending on resources, context, culture, specificity of
the message and delivery (120). There is evidence to support certain education techniques,
such as trialling teaching new skills prior to use (131), replacing old behaviours with new
ones (132), aiming messages at target groups (131) and having community involvement
throughout the intervention process from planning through to evaluation.

There are also a number of criticisms of the education approach. Including, its generic
approach that does not take individual situations into account (125, 133, 134) and experts
extracting information from the community and developing nutrition recommendations
without community input (135). Despite the criticisms, nutrition education still appears to be
an important component of I'YCF interventions and is widely used (26).

2.4.5.0 The role of nutrition education and counselling in growth monitoring

Growth monitoring provides contact with the health system where nutrition education and

counselling can be provided. When nutrition education and counselling are provided as a part
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of growth monitoring it has been reported to facilitate improvements in the growth of
children (41, 136, 137). For example, in Indonesia, attention to nutrition counselling, via
training and provision of tools to target nutrition advice, resulted in a forty percent
improvement in the nourishment of children compared to those children whose parents did

not receive the counselling (138).
2.4.6 The need for nutrition-sensitive interventions

Nutrition-specific interventions alone will not completely