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Synopsis 

Childhood malnutrition is a growing public health challenge for low- and middle-

income countries.  Globalization and urbanization have led to a significant shift in dietary 

habits and physical activity patterns over the past few decades, resulting in the 

coexistence of undernutrition and overnutrition within populations. The negative health, 

development, and social impacts of childhood malnutrition are serious and ongoing for 

individuals and their families, while also contributing an economic burden to these 

countries. 

Early childhood is a crucial period in the formation of dietary habits, which tend 

to track throughout life. Worldwide, current evidence suggests that the dietary habits of 

preschool-aged children, namely, low intake of fruit and vegetables, and higher intake of 

foods rich in sugar, fat, and salt, do not align with dietary recommendations. Therefore, 

early interventions are important to establish healthy dietary habits in preschool children 

to combat childhood malnutrition. 

Sri Lanka is a middle-income country that is currently experiencing a 

simultaneous rise in overweight and obesity along with continued undernutrition in 

children aged five years or younger. This is more pronounced in urban locations of Sri 

Lanka, which comprises approximately one third of all children aged five years or 

younger. To date, multiple strategies have been implemented to improve the nutritional 

status of Sri Lankan children; however, none have specifically targeted preschool-age 

children. Therefore, population-specific effective eating interventions are urgently 

warranted for urban Sri Lankan preschool children. Development of food choices is 

multifactorial; hence, using an ecological approach to understand the interplay of these 

factors in the formation of food choices in early childhood is necessary. Addressing multi-

level factors that influence children’s food choices has improved the effectiveness of 

intervention strategies. However, such an understanding and subsequent application of 

intervention strategies have not been examined in Sri Lanka. Therefore, this research 

investigated the application of an ecological approach to improve healthy eating in urban 

preschool children (aged 2-6 years) in Sri Lanka. 
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This thesis incorporates three research studies designed to address the overall 

research aim. Each of the three studies informs subsequent studies in the research program 

to enable a deeper understanding of ecological factors shaping preschool children’s food 

choices and the effectiveness of an eating intervention strategy which applies an 

ecological approach to improve food knowledge, preferences, and choices. The findings 

have been published or are under review in peer-reviewed journals. This research was 

underpinned by a pragmatic paradigm to accommodate the use of a mixed methods 

approach, as it enabled a rich understanding of the socioecology of children’s food 

choices, to promote healthy food choices in children. A conceptual framework was 

developed to guide this research. 

Study 1 was a systematic review of the literature that examined interventions 

targeting the family and community factors influencing the eating behaviour of preschool 

children in low- and middle-income countries. Thirteen intervention studies which met 

the inclusion criteria were critically appraised. The review highlighted that future 

interventions should focus on improving the nutritional knowledge of the family or 

caregivers while creating a supportive family environment via increasing household food 

availability and family income to promote healthy eating behaviours in low- and middle-

income country preschool children. 

Study 2 was a qualitative exploration with urban Sri Lankan parents/caregivers to 

understand their perceptions of factors that influence their preschool child’s food choices. 

Thirteen focus groups, adopting a partial nominal group technique, were conducted with 

parents/caregivers. A quantitative approach was involved to select and rank influential 

factors. Qualitative data were summarised using content analysis. The findings showed 

that parents/caregivers perceived a child’s food preferences was the core driving factor in 

their food decisions.  Parents’ and caregivers’ nutritional knowledge, maternal control of 

food choices, family income, and household food preparation facilities were the next most 

influential factors.  

Study 3 included a baseline cross-sectional assessment and a cluster randomised 

controlled trial. The cross-sectional survey was conducted to understand the dietary habits 

of Sri Lankan urban preschool children, which assessed their dietary diversity and dietary 

intake. Average daily dietary intakes for selected food and beverage groups were 
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computed in servings and frequencies descriptively. Findings demonstrated that dietary 

diversity of children was within the medium category, but their dietary intakes were not 

aligned with the national recommendations, revealing relatively unhealthy dietary habits. 

More than 80% of preschool children in this cohort consumed an inadequate daily intake 

of fruit and vegetables, and one in ten had sugary snacks and confectionary at least twice 

a day. In addition, the unhealthy dietary and social behaviour of watching television while 

eating the evening meal was reported in more than one third of children.  

The cluster randomised controlled trial involved a multicomponent eating 

intervention (MCI) aimed to improve the food knowledge, healthy food preferences and 

dietary diversity in urban Sri Lankan preschool children. The trial was conducted for six 

weeks with two additional intervention arms: single component intervention (SCI) and 

control (no intervention). As per the ecological approach, the MCI incorporated family 

engagement which included: parental nutrition education; engaging children in meal 

preparation; and tasting exposure for children with parent, teacher and peers. The 

effectiveness of MCI over SCI or control was determined using difference-in-difference 

model. The findings revealed that compared to the control arm, both MCI and SCI 

significantly increased children’s food knowledge and healthy food preferences, but not 

the dietary diversity score. MCI showed greater effect over SCI, reaching significance for 

children’s food knowledge. A delayed post-intervention assessment was suggested to 

evidence improved sustained effects of MCI on children’s healthy food preferences and 

dietary diversity scores, as changes in food preferences and eating behaviours may further 

develop with time.  

Collectively, the findings of this research program highlight the importance of an 

ecological perspective to understand how food choices are formed and how an ecological 

approach can be applied. The findings from this research can inform parents, families, 

preschool centre staff, and policy makers of the importance of applying an ecological 

approach to understand the contextual factors that shape children’s food choices and to 

develop strategies to promote healthy eating in preschool children. Further, Sri Lanka’s 

national policy on Early Childhood Development should incorporate parental and family 

engagement in preschool centre based health and nutrition activities. Embedding 

children’s nutrition education in the preschool education curriculum should be considered 

by Early Childhood Development/preschool curriculum developers. As the food choices 
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formed during early childhood invariably continue throughout life, actions to establish 

healthy eating behaviours in this early life stage may help overcome childhood 

malnutrition and support a lifetime of healthy food choices. 

Keywords: preschool children, food, eating, ecological, knowledge, preferences, 

nutrition, intervention, Sri Lanka, public health 
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Chapter 1: Introduction 

Applying an Ecological Approach to Healthy Eating Interventions for Urban 

Preschool Children in Sri Lanka 

1.1 Introduction to the Problem 

We are guilty of many errors and many faults, but our worst crime is abandoning 

the children, neglecting the foundation of life. 

-Gabriela Mistral, Chilean Poet, 1889-1957 

Childhood malnutrition is a significant public health challenge in many least- and 

less-industrialised nations (UNICEF/WHO/World Bank, 2019). In low- and middle-

income countries, nutrition experts have traditionally focussed on childhood 

undernutrition (Tzioumis & Adair, 2014). However, due to economic development and 

urbanisation, there has been a rapid shift in the composition of diet and activity patterns 

known as nutrition transition, which has provided the conditions for a “double burden” 

of malnutrition in low- and middle-income countries (Belahsen, 2014). The phenomenon 

of double burden of malnutrition refers to the coexistence of undernutrition together with 

overweight and obesity, or diet-related non-communicable diseases, within individuals, 

households, and populations, and across the lifespan (World Health Organization, 2020b). 

According to 2018 data, middle-income countries accounted for 73% of all stunted 

children, 80% of all wasted children, and 75% of all overweight children in the World 

(UNICEF/WHO/World Bank, 2019). 

Sri Lanka is classified as a middle-income country (World Bank, 2019). The 

population of children less than five year of age in Sri Lanka is 8% and approximately 

one third of them lives in urban locations (Department of Census and Statistics & Ministry 

of Health Nutrition and Indigenous Medicine, 2017). Undernutrition exists in nearly 20% 

of Sri Lankan children less than five years of age, while simultaneously, overnutrition is 

emerging in Sri Lanka’s young children, showing a rapid increase in urban locations 

(Department of Census and Statistics & Ministry of Health, Nutrition and Indigenous 

Medicine, 2017; Department of Census and Statistics & Ministry of Healthcare and 

Nutrition, 2009). Malnutrition is associated with child morbidity, mortality, and non-

communicable diseases in later life (Black et al., 2013; Reilly, 2006).  The cause of 
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malnutrition is complex and multifactorial, including unhealthy diets, sedentary lifestyles, 

inadequate healthcare and infections due to poor hygienic living conditions in South East 

Asia (ASEAN/UNICEF/WHO, 2016). However, unhealthy or poor dietary patterns play 

a key role in this condition (Haddad et al., 2015). 

Evidence from across the World, including from both high- and middle-income 

countries, suggests unhealthy dietary patterns in preschool children is a growing issue. 

Inadequate intake of fruit and vegetables has been reported as a key dietary health concern 

in this age group (Chong et al., 2017; Khetarpaul, 2006; Pabayo et al., 2012; Welker et 

al., 2018). Meanwhile, preschool children’s intake of food items rich in sugar, fat, and 

salt exceed dietary recommendations (Huybrechts et al., 2008; Kyttälä et al., 2010; 

Schneider et al., 2013). Recent studies have revealed positive associations for childhood 

overweight and obesity with increased consumption of sugar sweetened beverages (Yu et 

al., 2016), energy dense diets (Gubbels et al., 2012; Vernarelli et al., 2011) and decreased 

consumption of high fibre foods such as fruit and vegetables (Manios, Kourlaba, 

Grammatikaki, Androutsos, Ioannou, et al., 2010; Vernarelli et al., 2011) in preschool 

children. Moreover, inadequate intake of fruit and vegetables has led to an increased 

occurrence of stunting and underweight in children (Semba et al., 2010). Longitudinal 

studies provide significant evidence that dietary habits acquired in the early childhood 

period tend to continue into adolescence and adulthood (Craigie et al., 2011; Mikkilä et 

al., 2005; Movassagh et al., 2017). Given the negative health and social impacts of 

childhood malnutrition, its relationship with diet and tracking of childhood dietary 

behaviour through to later life, effective interventions are urgently needed in early 

childhood to promote lifelong healthy eating behaviours and thereby reduce the risk of 

dietary-related chronic disease (e.g. obesity, metabolic syndrome, type 2 diabetes). 

Preschool-age (2 to 5 or potentially 6 years) is suggested as the critical period in 

the formation of food preferences (Issanchou, 2017; Issanchou & Nicklaus, 2014; Nicklas 

et al., 2001) and therefore represents an ideal life stage for interventions to shape food 

preferences. In order to modify the eating behaviour/food choices of children, it is 

important to understand how these behaviours are formed. The ecological model provides 

a framework to understand the multiple factors in the development of eating behaviour, 

including individual and other contextual characteristics and their interactions 

(Bronfenbrenner, 1979, 1994). Bronfenbrenner’s ecological system theory has been 
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widely accepted and applied in the exploration of factors influencing young children’s 

food choices (Doherty & Hughes, 2009; Hirsch et al., 2016; Odum et al., 2013). This 

model includes four systemic levels of the environment that influence children’s eating 

behaviour including: microsystems, mesosystems, exosystems, and macrosystems. These 

nested environments focus from the closest surrounded setting, which is the microsystem, 

to the broadest environment, the macrosystem. The child’s immediate environments such 

as family, preschool, peers and day care centres are classified as microsystems. 

Interrelationships created between microsystems are called mesosystems. The exosystem 

includes the influences of neighbours, parent’s workplace and mass media. The most 

outer environment is the macrosystem, which incorporates culture, law and economic 

systems.  However, the influence on children’s eating behaviour of specific factors within 

each of these levels varies across different populations and locations. 

As parents are the main gatekeepers and providers of food to children, exploring 

parental perceptions of factors influencing food choices of preschool children has 

received growing attention. Yet, much of the research has been conducted in highly 

industrialised settings such as in the USA, Australia, and Europe (Campbell et al., 2006; 

Duncanson et al., 2013; Hayter et al., 2015; Paes et al., 2015). Understanding the 

perspectives of parents from low- and middle-income countries is required to inform 

effective eating interventions in these contexts. In addition, recognizing potentially 

modifiable factors targeted at food-related interventions previously implemented in these 

countries would be beneficial to determine which factors should be focussed on for 

effective eating interventions.  

Throughout the literature, healthy eating interventions in preschool children are 

described as often being delivered via multiple strategies (Matwiejczyk et al., 2018; 

Mikkelsen et al., 2014). Single interventions involve the modification of a single factor 

in the environment to promote healthy eating. Educational interventions teach children 

and/or parents how to improve their knowledge of healthy eating. Multicomponent 

interventions include more than one strategy to influence healthy eating, often across 

multiple levels of the environment, including education programs, food exposure, 

environmental modification, or family engagement (Mikkelsen et al., 2014). Educational 

interventions are widely used and mostly aimed to improve the knowledge, attitudes, and 

preferences of preschool children (Başkale & Bahar, 2011; Céspedes et al., 2013; Hu et 
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al., 2010; Nemet et al., 2011; Nemet et al., 2013; Wiseman et al., 2016; Witt & Dunn, 

2012). The well-accepted hypothesis behind educational interventions is that increasing 

children’s nutrition (healthy food) knowledge can influence their food preferences 

toward, and in turn consumption of, healthy food. However, most educational 

interventions include some involvement of parents and caregivers to modify children’s 

food preferences and intake (Başkale & Bahar, 2011; Céspedes et al., 2013; Hu et al., 

2010; Nemet et al., 2011; Nemet et al., 2013). This suggests the need for consideration of 

the microsystem, ‘family’ for successful interventions. Nevertheless, a recent educational 

intervention study with parents’ minimal participation (receiving educational materials) 

that aimed to improve healthy food knowledge and preferences in Australian preschool 

children found that improving knowledge was not sufficient for children to adopt healthy 

food preferences (Wiseman et al., 2016). It is evident that preschool children are capable 

of identifying and differentiating healthy versus unhealthy foods (Schultz & Danford, 

2016; Sigman-Grant et al., 2014; Wiseman et al., 2018), and are also able to decide 

whether or not to apply this knowledge to their food choice decisions (Wiseman et al., 

2016). This implies a need for interventions that move beyond education to incorporate 

other strategies in a more comprehensive manner.   

Multiple strategies can be used to influence multiple levels of environments 

explained in Bronfenbrenner’s ecological system theory. There is an emerging body of 

literature suggesting that utilising a multicomponent approach that engages the 

microsystem, ‘family/parents’ as well as children in eating interventions offers promising 

outcomes in preschool children (Davis et al., 2013; De Bock et al., 2012; Matwiejczyk et 

al., 2018; Murimi et al., 2018). Various activities have been tried to promote active 

parental engagement. These include meal preparation with assistance from children, food 

tasting with children, family events (e.g. health fairs which provide an opportunity for 

families to talk with health care providers and practise nutrition label reading) and take-

home materials consisting of activities to do with children (Aktaç et al., 2019; Davis et 

al., 2013; De Bock et al., 2012; Penalvo, Santos-Beneit, et al., 2013).  

Involvement of children in food preparation is likely to result in positive intrinsic 

motivation and accordingly, increase the preference and liking of self-prepared food 

(Issanchou, 2017). Including age-appropriate activities (e.g. card-sorting activities, 

storybooks, craft making and colouring activities) and interventions delivered by trained 
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experts (e.g. nutritionists and trained preschool staff) to maintain consistency with  

intervention implementation and evaluation are recognised in aiding success of an 

intervention (Murimi et al., 2018). Therefore, these elements need to be considered in 

designing a population-specific, multicomponent intervention to support healthy eating 

in children, with evaluation being necessary to determine effectiveness. 

This doctoral program of research focuses on ecological factors that influence the 

food choices of urban Sri Lankan preschool children and applying those factors to 

improve healthy eating via an intervention with this cohort. Thereby, this research adds 

to the body of evidence in this area by providing an understanding of the complexity of 

factors (individual, family, and community) using an ecological approach that influence 

the food choices of preschool children in low- and middle-income countries, and in turn, 

addressing those factors to design population-specific effective healthy eating 

interventions with this cohort. In order to address these gaps, this program of research 

comprised three interrelated studies, each providing valuable inputs to inform subsequent 

studies in the research program. 

1.2 Research Aim and Questions 

The overall aim of this research is to investigate the application of an ecological 

approach to improve healthy eating in urban preschool children in Sri Lanka. This thesis 

incorporates four research questions to meet the overall aim of the thesis. The four 

research questions are as follows: 

RQ1: What are the family and community factors targeted in interventions to modify the 

eating behaviour of preschool children? 

RQ2: (A) What are the individual, family, and community factors that contextualise food 

choices of urban Sri Lankan preschool children?  

(B) How do the identified factors shape food choices? 

RQ3: What are the dietary habits of urban Sri Lankan preschool children? 

RQ4: How does a population-specific, multicomponent intervention with age-

appropriate activities effect healthy food knowledge, preferences, and choices in 

urban Sri Lankan preschool children? 
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This thesis employs a mixed method approach using three interrelated studies to 

answer these four research questions, as outlined in Table 1.1.  

Table 1. 1 Overview of thesis program of research 

Study Objective(s) Research 

question(s) 

Methods 

Study 1 To identify and review 

potentially modifiable family 

and community factors 

targeted in interventions to 

influence eating behaviour of 

preschool children in low- 

and middle-income countries. 

1 Data collection: Systematic review of the 

literature (n=13 studies) 

Data analysis: Critical appraisal 

Study 2 To explore 

parents/caregivers’ 

perceptions of factors 

influencing the food choices 

of their preschool children 

living in urban Sri Lanka. 

 

2A, 2B Data collection: Focus groups adopting 

nominal group technique with parents and 

caregivers of preschool children (n=13 

groups with 110 participants) 

 

Data analysis: Quantitative data – 

descriptive statistics, Kruskal-Wallis and 

post-hoc procedures and Chi-square tests; 

and qualitative data – content analysis 

Study 3 To assess the dietary habits of 

urban Sri Lankan preschool 

children. 

3 Data collection: Cross-sectional 

assessment with parents/caregivers of 

preschool children (n=597 child-parent 

dyads) and cluster randomised controlled 

trial with preschool child-parent dyads (in 

total n=345 child-parent dyads; SCI arm 

n=116; MCI arm n=114; and control 

n=115) 

 

Data analysis: Descriptive statistics, 

Kruskal-Wallis and post-hoc procedures, 

Chi-square tests, Wilcoxon signed rank 

tests and difference-in-difference analysis 

 To evaluate the effectiveness 

of a multicomponent 

intervention compared to 

control and a single education 

intervention on children’s 

food knowledge, preferences 

and choices. 

4 

1.3 The Conceptual Framework 

I used contemporary peer-reviewed and grey literature to construct the conceptual 

framework that underpins this research program (Figure 1.1). The framework provides an 

overview of my understanding of the pathways and factors shaping food choices and rates 

of malnutrition in preschool children. Apart from individual child factors, this framework 

conceptualises the influence of environment on a child’s food choices into two categories 
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based on Bronfenbrenner’s ecological system theory: family and direct environment 

(belongs to microsystem and mesosystem) as well as community environment (belongs 

to exosystem and macrosystem). The framework identifies the focus of this program of 

research (blue shaded section) while demonstrating how preschool children’s food 

choices and nutritional status are interrelated and influenced by children’s knowledge of 

and preference for healthy food choices. To prevent negative health and social impacts 

associated with unhealthy food choices and malnutrition, establishing healthy food 

knowledge and preferences in preschool children is required. Since the framework 

demonstrates how individual, family (and direct environmental), and community (indirect 

environmental) factors collectively influence the development of knowledge and 

preferences for healthy food choices in preschool children, understanding these factors is 

vital to make effective food behaviour changes via interventions. Further, the preschool-

age is identified as the critical period in formation of food choices therefore suggested as 

the suitable life stage for intervention. 
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Figure 1. 1 Conceptual framework of program of research 

*Source of factors discussed in the literature review with intext citations. 

Unhealthy food choices 

- Increased risk of malnutrition 

in children. 

- Likely to persist into adulthood  

- Associated with significant 

negative health impacts such as 

child morbidity, delayed motor 

development and risk of diet 

related chronic diseases. 

- Therefore, early interventions 

are needed to establish healthy 

food choices. 

Preschool-aged children’s food knowledge and preferences 

- Shaped by individual, family (and direct environmental) and community (indirect 

environmental) factors. 

- Evidence-based information regarding the influence of these factors is limited. 

- Exploring these factors is vital to develop effective healthy eating interventions. 

Community (indirect 

environmental) factors* 

- Race/ ethnicity  

- Convenience (food 

availability)  

- Culture/ community 

norms  

- Accessibility of foods 

and restaurants 

- Religious beliefs  

- Geographical location 

of living (urban/rural) 

- Mass media advertising 

- Policies for food 

production and pricing 

 

Family (and direct 

environmental) factors* 

- Family income  

- Early introduction to 

food 

- Parents’ nutritional 

knowledge, education, 

occupation and role 

modelling 

- Food cost/ expenditure 

- Household food 

availability 

- Peer influence 

- Preschool staff 

influence 

Individual 

factors*  

 

- Age of the child 

- Nutritional 

knowledge of the 

child 

- Gender of the 

child 

- Food preferences 

due to genetics, 

sensory cues on 

taste and visual 

appearance 

 

Malnutrition in preschool children 

- Public health threat for many least and less 

industrialised nations. 

- Sri Lanka experiences poor nutritional status 

in nearly 20% of under five-year olds: 

unhealthy food choices contribute to this. 

- Understanding the individual, family, and 

community factors shaping food choices of 

preschool children is vital to develop 

appropriate interventions to establish 

healthy food choices and overcome 

malnutrition. 

Multicomponent healthy eating intervention 

- Preschool-age (2 to 5 or potentially 6 years) is suggested as the critical period in the 

formation of food choices.  

- Population-specific, multicomponent interventions targeting identified individual, 

family, and community factors with age-appropriate activities are warranted to improve 

healthy eating by Sri Lankan preschool children. 

Interaction of factors to shape preschool children’s food choices 
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1.4 Significance of the Research 

To combat childhood malnutrition, especially undernutrition, Sri Lanka has 

focused on public health strategies such as food fortification, supplementation of fortified 

foods, school meal programs, and nutrition education programs to parents/caregivers via 

family health services (Drake et al., 2014; Ministry of Health Nutrition and Indigenous 

medicine & World Food Programme, 2017; Seram & Punchihewa, 2017). Programs 

related to fortification, supplementation and school meal provisions have improved child 

nutrition (Drake et al., 2014; Ministry of Health Nutrition and Indigenous medicine & 

World Food Programme, 2017). However, the sustainability of these strategies is a 

challenge due to inadequate funds.  On the contrary, the rising prevalence of overnutrition 

in children under five years of age is of great concern for researchers, public health 

professionals, and policy makers. Sri Lankan children living in urban locations are 

increasingly at risk of overnutrition (Department of Census and Statistics & Ministry of 

Health Nutrition and Indigenous Medicine, 2017). This could be due to urbanization 

which facilitates the availability and accessibility of unhealthy foods in Sri Lanka, while 

replacing the traditional diets (Weerasekara et al., 2018). Given the link between 

malnutrition and an unhealthy diet, addressing personal behaviour change in childhood 

regarding healthy food choices is important. Therefore, understanding the development 

of these diet/food choices is crucial to inform effective interventions, which has remained 

largely unexamined in middle-income countries like Sri Lanka. Family health services 

provide national-level monthly nutrition education to parents/caregivers as group advice 

sessions with a focus on malnutrition, especially undernutrition. Despite this strategy, 

there is a lack of population-specific, well-designed strategies to promote healthy food 

choices especially targeting children of preschool-age in Sri Lanka. The current research 

seeks to address the gap by examining factors shaping preschool-aged children’s food 

knowledge, preferences, and choices using an ecological approach and applying this 

approach in an intervention to improve healthy eating in Sri Lankan urban preschool 

children. 

This research identifies the factors that influence the development of food choices 

in young children and assesses the effectiveness of a population-specific eating 

intervention which uses an ecological approach to improve healthy food choices in 

preschool children. Therefore, the findings can be used to inform public health 
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professionals and policy makers regarding the value of applying an ecological approach 

to children’s food behaviour change strategies. Accordingly, the findings can guide early 

childhood development/preschool curriculum developers to include similar strategies in 

early childhood development programs. In addition, this research can help parents to 

understand the process of food choice development in children and guide their children 

in healthy eating. Children participating in such interventions will be assisted to develop 

healthy food knowledge, establish healthy food preferences, and subsequently develop 

healthy food choices in later childhood and throughout life. 

1.5 Thesis Orientation and Outline of Chapters 

The thesis structure is outlined in Figure 1.2. Following the introduction, literature 

review and methodology, the thesis is presented as a series of published papers and a 

manuscript presently under review. All manuscripts have been published or are under 

review in international peer-reviewed journals, and each has been written in the style of 

the journal, including reference style and spelling.  

Chapter 1 introduces the thesis, with an outline of the research aim, research 

questions, the conceptual framework, and the significance of the research. Chapter 2 

presents a synthesis of the current literature on relevant topics, including malnutrition; 

consequences; relationship of nutrition to food choices in preschool children; individual 

and contextual factors shaping children’s food choices; and effective strategies to 

establish healthy food choices. Chapter 3 outlines the methodology and methods of this 

research in addressing the four research questions. This section provides information on 

the research paradigm and research design, briefly outlining the data collection and 

analysis methods for each study in order to set the scene for the following chapters. 

Chapter 4 presents findings of Study 1, a systematic review of literature to identify the 

modifiable family and community factors targeted in food-related interventions in low- 

and middle-income countries. Chapter 5 describes findings of a qualitative study which 

explored parents/caregivers’ perceptions of factors influencing their preschool children’s 

food choices. Chapter 6 presents findings from a cross-sectional assessment of the dietary 

habits of preschool children. Chapter 7 presents findings from a healthy eating 

intervention on children’s healthy food knowledge, preferences, and choices. Finally, 
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Chapter 8 discusses the findings as a body of work and explores the research implications 

and recommendations for practice, policy and future research. 
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Figure 1. 2 Overview of thesis structure 

Chapter 1: Introduction 

Overview of research, conceptual framework, research aims and questions. 

Chapter 4: Family and Community Factors Shaping  

Food Choices in Preschool Children in Low- and Middle-income Countries 

Sirasa, F., Mitchell, L. J., Rigby, R., & Harris, N. (2019). Family and community factors 

shaping the eating behaviour of preschool-aged children in low and middle-income countries: 

A systematic review of interventions. Preventive Medicine, 129. 

Chapter 5: Parental Perceptions of Preschool Children’s Food Choices 

Sirasa, F., Mitchell, L., Silva, R., & Harris, N. (2020). Factors influencing the food choices of 

urban Sri Lankan preschool children: Focus groups with parents and caregivers. 

Appetite, 150. 

 

Chapter 6: Dietary Habits of Preschool Children 

Sirasa, F., Mitchell, L., & Harris, N. (2020). Dietary diversity and food intake of urban 

preschool children in North-Western Sri Lanka. Maternal and Child Nutrition. 

Chapter 7: Effectiveness of an Eating Intervention on Preschool Children’s Healthy 

Food Knowledge, Preferences and Choices 

Sirasa, F., Mitchell, L., Chandrasekara, A., Azhar, A., & Harris, N. (Submitted May 10, 

2020). A healthy eating intervention with family engagement improves food knowledge and 

food preferences of preschool children. Public Health Nutrition. 

Chapter 8 Discussion and Conclusion 

Integration of findings to address research questions, contributions of the research, future 

research directions, recommendations. 

Chapter 2: Literature Review 

Childhood malnutrition and its relationship with food choices; individual, family, preschool 

and community factors shaping children’s food choices; assessment of children’s food 

knowledge, preference and habits; and effective intervention strategies to establish healthy 

food choices in preschool children. 

Chapter 3: Methodology 

Research approach, paradigm and methods. 
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Chapter 2: Literature Review 

2.1 Introduction 

This literature review provides an overview of factors that influence the eating 

behaviour of preschool children and the application of an ecological approach to develop 

healthy eating interventions. The review commences by establishing the importance of 

nutrition in preschool-age children, followed by a discussion of the prevalence of 

malnutrition together with its impact on preschool children. The review then highlights 

the link between an unhealthy diet and the double burden of malnutrition in children. 

Then, using an ecological approach, individual, family, and broader community factors 

that shape the eating behaviours of preschool children are explored. This is followed by 

a discussion of different assessment techniques to identify dietary habits (including diet 

quality), food knowledge, and food preferences of preschool children. Finally, the review 

presents different eating interventions targeted at young children, with a stronger focus 

on effective intervention types. 

This review includes peer-reviewed journal articles, in English language that were 

identified through bibliographic databases, including PubMed, CINAHL Complete (via 

EBSCOhost), MEDLINE (via EBSCOhost), Cochrane Library, ScienceDirect, 

PsycINFO (via Ovid), Web of Science, Scopus, and ProQuest Health Management (via 

ProQuest). These databases provide an extensive coverage of health literature, including 

public health and nutrition. A combination of search terms, namely,  food choice, food 

knowledge, food preferences, eating, diet, dietary habits, nutrition, malnutrition, healthy, 

interventions, ecological approach, ecological model, family, community, preschool, 

child, early childhood, kindergarten, urban population, and Sri Lanka, was used. 

Reference lists and forward citations were cross-matched to complement this search 

strategy. When appropriate, grey literature was used to provide more comprehensive 

evidence relevant to the current research. References include peer-reviewed journal 

articles, books, government documents, and webpages of professional organisations. 
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2.2 Nutrition and Preschool Children 

2.2.1 Importance of Nutrition in Preschool Children 

Preschool-aged children are classified as those from the age of two up to the 

commencement of compulsory primary school education at age five or potentially six in 

some countries. This is a period of rapid social, intellectual, and emotional growth (Slentz 

& Krogh, 2001). At the same time, overall physical growth is decelerating while motor 

skills are being fine-tuned. While nutrients such as carbohydrate, protein, fat, vitamins, 

and minerals are required by all age groups, nutrient requirements differ at each age stage. 

Young children need healthy foods along with adequate macronutrients, vitamins, 

and minerals due to their high energy requirement, to support their growth and high 

activity levels. Good nutrition for the preschool child enhances all aspects of the child’s 

development including physical and mental growth, resistance to infection and disease, 

advanced motor skills, psychological maturity, and ability to socialize with others 

(Kennedy et al., 2003; Rosales et al., 2009). Supplementary intake of Omega-3 long-chain 

polyunsaturated fatty acids has improved visual and cognitive development in young 

children (Eilander et al., 2007). Nutrient imbalances during this age may lead to 

malnutrition, nutrient deficiencies, and multiple health consequences including non-

communicable diseases in childhood as well as in later life, (Biro & Wien, 2010; Marotz, 

2011). 

2.2.2 Childhood Malnutrition and Nutrient Deficiencies in Preschool Children 

Malnutrition is one of the biggest societal challenges in low- and middle-income 

countries. Although this term has no universally accepted definition, it has been defined 

as “a state of nutrition in which a deficiency, or excess (or imbalance) of energy, protein 

and other nutrients causes measurable adverse effects on tissue/body form (body shape, 

size and composition) and function, and clinical outcome” (Stratton et al., 2003, p.3). The 

term malnutrition refers to conditions of undernutrition, micronutrient deficiencies, and 

overnutrition. Childhood undernutrition status is measured using the indicators of: 

- stunting (refers to children having low height-for-age);  

- wasting (refers to children having low weight-for-height); and 

- being underweight (refers to children having low weight-for-age) (World Health 

Organization, 2020a). 
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In contrast, overnutrition relates to being overweight and obesity, refers to children 

having higher body mass index for their age. Body mass index is calculated by dividing 

a child’s weight in kilograms by the square of their height in meters (kg/m2) (World 

Health Organization, 2020a).  

Micronutrient deficiencies are measured through biochemical, clinical, and 

dietary assessment methods. Coexistence of undernutrition along with overweight and 

obesity or diet-related noncommunicable diseases, within individuals, households, and 

populations, and across the life course, is recognised as the double burden of malnutrition 

(World Health Organization, 2020b). This double burden condition was traditionally 

documented in adults but has now been observed in preschool-aged children (Motlagh et 

al., 2011; Piernas et al., 2015; Rachmi et al., 2016). Moreover, an individual-level double 

(dual) burden of malnutrition (coexistence of under- and over-nutrition conditions within 

the same individual) has been reported in children aged less than five years in low- and 

middle-income countries (Tzioumis et al., 2016). 

2.2.3 Current Prevalence of Malnutrition in Preschool Children 

According to 2018 data, the global prevalence of stunting was 21.9% of under 

five year old children (UNICEF/WHO/World Bank, 2019). Wasting threatened 7.3% of 

under-five-year-olds and severe wasting was observed in 2.4% of this population across 

the globe (UNICEF/WHO/World Bank, 2019). In Sri Lanka, according to the Sri Lanka 

Demographic & Health Survey 2016, the national prevalence of stunting in children under 

five years of age was 17.3%, wasting 15.1% and underweight 20.5% (Department of 

Census and Statistics & Ministry of Health Nutrition and Indigenous Medicine, 2017).  

Global prevalence of overweight among children under five years was 5.9%, 

compared to 3.1% in South Asia (UNICEF/WHO/World Bank, 2019). The problem of 

obesity among children is also worsening at a dramatic rate in Sri Lanka. The prevalence 

of overweight and obesity among children under five years was 1.0% in 2016, with the 

highest prevalence in urban areas (1.5%), showing an increase of 87.5% from 2006 to 

2016 (0.8% to 1.5%) (Department of Census and Statistics & Ministry of Health Nutrition 

and Indigenous Medicine, 2017; Department of Census and Statistics & Ministry of 

Healthcare and Nutrition, 2009). In addition, micronutrient deficiencies have also become 

a challenging nutrition issue in Sri Lanka. According to the 2012 Sri Lanka National 

Nutrition and Micronutrient Surveys, 15.1% of preschool children aged 6-59 months were 
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anaemic (Hb level <11 gm/dl) and iron and calcium deficiencies were seen in 33.6% and 

47.6% of children respectively (Jayatissa et al., 2012; Jayatissa et al., 2014). Further, 

vitamin A deficiencies were reported in 29.3% of children in this age group (Rajapaksa 

et al., 2011). The prevalence of all three forms of childhood malnutrition in Sri Lanka 

suggests the need for early interventions during the preschool-age to tackle the increasing 

incidence of childhood malnutrition. 

2.2.4 Impact of Childhood Malnutrition 

Childhood malnutrition has short and long-term adverse consequences for 

affected individuals and for the societies in which they live. Malnutrition is estimated to 

contribute to around 45% of all child deaths, mostly occurring in low- and middle-income 

countries, although it is rarely listed as the direct cause (World Health Organization, 

2020a). Undernutrition generally leads to child morbidity and may lead to mortality when 

it becomes severe (Black et al., 2013; Pelletier et al., 1993; Pelletier et al., 1995). Poor 

nutrition during the early years leads to delayed motor development; a lower intelligence 

quotient; a greater degree of behavioural problems and deficient social skills at school 

age; decreased attention; and poor learning and educational performances (Martorell, 

1997).  Stunting has shown long term negative effects on cognition, school performance, 

economic productivity in adulthood, and maternal reproductive outcomes (Dewey & 

Begum, 2011), as well as being a future risk for development of obesity (Sawaya & 

Roberts, 2003). 

Micronutrient deficiencies, also known as hidden hunger, impact a child’s growth 

and development as well as indirectly leading to morbidity and mortality in childhood.  

Serious consequences occur with deficiencies of iron, vitamin A and iodine. Vitamin A 

deficiency results in night blindness and increases the risk of disease and death from 

severe infections such as diarrhoeal disease and measles (Kennedy et al., 2003). Iron 

deficiency leads to anaemia which may result in impaired learning, while iodine 

deficiency can result in cretinism in young children, causing poor growth, delayed 

maturation, and reduced intellectual capacity (Bleichrodt & Born, 1994; Kennedy et al., 

2003). 

In contrast, overnutrition (overweight and obesity) causes a number of 

consequences during childhood including development of psychological ill health, 
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cardiovascular risk factors, hypertension, insulin resistance, Type 2 diabetes, metabolic 

syndrome, liver diseases, and sleep disorders (Goran, 2016). If this condition is not treated 

in childhood, overweight and obesity often persist into adulthood (Kelsey et al., 2014) 

and increase the occurrence of cardiovascular risk factors and premature mortality 

(Kelsey et al., 2014). The continuation of malnutrition across the life course creates a 

vicious cycle and its detrimental effects are clearly depicted by the World Health 

Organization in Figure 2.1 (World Health Organization, 2014). This figure also includes 

causative factors of malnutrition in between the life stages. 

 

Figure 2. 1 Malnutrition and its detrimental effects across the life course 

(Source: World Health Organization (2014). Global Nutrition Targets 2025, Childhood 

Overweight Policy Brief) 

2.2.5 Determinants of Childhood Malnutrition 

The World Health Organization developed a conceptual framework of the 

determinants of the double burden of malnutrition adopted from the 1997 UNICEF 

Framework (Figure 2.2) (ASEAN/UNICEF/WHO, 2016; UNICEF, 1997). The 

determinants are categorised as immediate, underlying, and basic causes. Unhealthy diets, 

physical inactivity, and infections are the immediate causes of malnutrition. Lack of 
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access to nutritious foods, inadequate health care, poor feeding practices, unhygienic 

living conditions, poor access to safe water and sanitation facilities, and sedentary 

lifestyles are underlying causes. While insufficient access to and low intake of healthy 

foods lead to undernutrition in children, food environments characterized by easy 

availability and accessibility (low-cost) of energy-dense micronutrient poor foods 

underpin growing rates of overweight and obesity (Leung et al., 2011). At a basic level, 

many system-level factors such as economic status, education, and food systems act as 

directional forces for underlying and immediate causes of malnutrition. Addressing these 

multiple layers through multisectoral mechanisms is required to achieve sustainable 

development in child health and nutrition. 

 

 

Figure 2. 2 Conceptual framework of the double burden of malnutrition  

(Source: ASEAN/UNICEF/WHO (2016) Regional Report on Nutrition Security in 

ASEAN, Volume 2, Bangkok, UNICEF) 
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2.3 Eating Behaviours/ Food Choices of Preschool Children 

The health and well-being of individuals are reliant on achieving the 

recommended intake of foods/food groups and nutrients, specific for age and gender 

categories. Guidelines for the recommended intake of foods/food groups and nutrients are 

prepared by many countries to ensure the nation’s health and quality of life. The United 

States Department of Agriculture developed a dietary guideline for preschool-aged 

children titled ChooseMyPlate, which  recommended a daily intake of 1-1½ cups 

(standard teacup) of fruit, 1-1½ cups of vegetables, 3-5 ounces of grains, 2-5 ounces of 

protein foods and 2-2½ cups of dairy (United States Department of Agriculture, 2020). 

Australian recommendations are 1-1½ serves of fruit, 2½ to 4½ serves of vegetables, 4 

serves of grains, 1½ serves of meat/poultry and 1½ to 2 serves of dairy (National Health 

and Medical Research Council & Department of Health and Ageing, 2013). 

Worldwide, preschool children are not meeting the set recommendations for most 

dietary components. Consistently lower intakes were reported for fruit and vegetables in 

different locations including the USA (Welker et al., 2018), Canada (Pabayo et al., 2012), 

Belgium (Huybrechts et al., 2008), middle-income countries such as Malaysia (Chong et 

al., 2017) and India (Khetarpaul, 2006) and a low-income country, Sudan (Omer, 2012).  

Chong and colleagues found that Malaysian children consumed on average 0.91 and 1.07 

servings of fruit and vegetables per day respectively with around 15% meeting the 

recommended servings (Chong et al., 2017). Indian children had inadequate daily intakes 

of cereals, pulses, tubers, dairy, and sugar (Khetarpaul, 2006). Sudanese children’s 

intakes of dairy, vegetables and fruits were determined as low (Omer, 2012). 

Preschool children’s food patterns are transitioning to more Western style diets 

that are rich in fat, sugar, and salt (Huybrechts et al., 2008; Kyttälä et al., 2010; Schneider 

et al., 2013; Welker et al., 2018).  Most German preschool children were found to 

consume sweets, in particular cookies, gummy bears, and chocolate, every day  

(Schneider et al., 2013). Around 90% of U.S. preschool children consumed a dessert, 

sugar sweetened beverage, or sweet,  and 45% consumed a sugar-sweetened beverage on 

the day before the data were collected (Welker et al., 2018). Greater intakes of energy- 

dense (with sugar and fat), low nutritious foods were observed in children in Belgium 

(Huybrechts et al., 2008) and Finland (Kyttälä et al., 2010).   



 

20 

 

Sri Lankans’ dietary habits are evolving through nutrition transition due to 

urbanization and globalization (Weerasekara et al., 2018). Cereal based traditional diets 

have been replaced with processed foods high in sugar, salt and oil (Weerasekara et al., 

2018).   The evidence regarding Sri Lankans’ dietary intakes is limited to adults, with no 

studies conducted to determine the dietary intake of preschool children. Among adults, 

the daily intake of fruit, vegetables, and dairy are well below national recommendations. 

Only 3.5% of adults consumed the recommended five portions of fruit and vegetables 

collectively per day. In contrast, almost 70% of those studied exceeded the upper limit of 

the recommendations for starch intake (Jayawardena et al., 2013). As this adult 

population includes preschool children’s parents and caregivers,  their dietary intake 

pattern could be of concern,  given previous studies have noted similarities in dietary 

patterns between parents and children (Christian et al., 2013; Pearson et al., 2009b; Wyse 

et al., 2011). 

2.3.1 Link between Diet (and related behaviours) and Childhood Malnutrition 

The role of diet, as a determinant of child malnutrition, is of great concern. 

Evidence suggests that an inadequate intake of vitamin A rich foods such as 

yellow/orange fruits, vegetables (dark green leafy and yellow/orange), organ meat (liver), 

fish, and egg, increased the likelihood of stunting, underweight, and anaemia in Indian 

preschool children (Semba et al., 2010). However an increased dietary intake of energy 

and vitamin A were protective factors for childhood malnutrition in Malaysian preschool 

children (Wong et al., 2014).  

The Growth, Exercise and Nutrition Epidemiological Study in PreSchoolers 

(GENESIS) reported that the dietary pattern characterized by reduced consumption of 

fruit, vegetables, and legumes together with increased consumption of sweets and red 

meat is significantly associated with the prevalence of childhood obesity (OR=1.11, 95% 

CI: 1.00–1.28 for each unit increase of dietary pattern) in Greek preschool children  

(Manios, Kourlaba, Grammatikaki, Androutsos, Ioannou, et al., 2010). Moreover, a 

higher body mass index in preschool children has been associated with increased 

consumption of energy dense, nutrient poor foods and beverages, particularly sugar-

added snack foods (Gubbels et al., 2012), sugar-sweetened beverages (DeBoer et al., 

2013; Gubbels et al., 2012; Huang & Qi, 2015; Millar et al., 2014; Yu et al., 2016), and 

high-fat foods (Millar et al., 2014), and decreased consumption of high-fibre foods such 
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as fruit and vegetables (Vernarelli et al., 2011). Ultra-processed food consumption has 

been associated with development of cardiometabolic risks and asthma (Elizabeth et al., 

2020). Given the strong relationships between diet and malnutrition as well as risk of 

diseases in childhood, exploring the dietary habits of Sri Lankan urban preschool children 

is an important undertaking to inform the initiation of early interventions. 

2.4 Development of Eating Behaviour/ Food Choices of Preschool Children: An 

Ecological Perspective 

The development of eating behaviours is a dynamic process that begins in infancy 

and continues throughout life. In this literature review, eating behaviours refers to food 

preferences, patterns of food acceptance and rejection, and the types and amounts of food 

a person eats.   

Applying Bronfenbrenner’s Ecological System Theory (Bronfenbrenner, 1979, 

1994), the impact of the environment on the formation of preschool children’s eating 

behaviours/ food choices can be well explained (Figure 2.3). This is a widely accepted 

theoretical model, which provides a framework for examining the complex forces that 

influence the diet of an individual. The Ecological System Theory (EST) has been applied 

in investigation of young children’s food choices previously (Hirsch et al., 2016; Odum 

et al., 2013; Wiseman, 2018). The EST includes a series of concentric rings that describe 

various societal and environmental factors as a set of nested environments that influence 

eating patterns (Figure 2.3) (Doherty & Hughes, 2009).  

The individual child’s personal characteristics and behaviours such as biological 

factors (gender, genetics), developmental factors, food knowledge, food preferences, and 

food choices are depicted in the centre of the figure. The individual child is surrounded 

by various microsystem environments. These are the immediate environments with which 

a child interacts, including family (parents, siblings), preschool (teachers, peers) and day 

care centres (caretakers, peers). The mesosystem consists of the relationships that exist 

between the various microsystems, such as the relationships that parents have with a 

child's siblings and or teachers. The exosystem constitutes the broader environments in 

which the child doesn't usually interact directly, but which can still affect the child.  These 

include, for example, the decisions made by school boards, the opportunities present at 

the parents' workplaces, and the influence of mass media. The macrosystem is the largest, 
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formed of broad societal settings which include shared culture, history, or customs, the 

system of laws, and the economic system. 

 

 

 

 

Figure 2. 3 Bronfenbrenner’s Ecological System Theory (adapted by Doherty and 

Hughes (2009)) 

Beyond the individual child’s characteristics, young children depend on their 

families and teachers to support their well-being and promote positive development, 

including eating behaviours. Children's food preferences and willingness to try new foods 

are influenced by the people around them (Bellows & Anderson, 2006). There are two 

main environments that are likely to affect the eating behaviour of preschool children: the 

family and home environment; and the preschool environment (Eliassen, 2011). This was 
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emphasized in a study aimed to determine the contributing factors for early childhood 

overweight/obesity within the contexts of the child’s home, school, and community;  the 

study found most variation was explained by family factors (71%) and then by school 

(27%) (Boonpleng et al., 2013). Community factors (2%) contributed least (Boonpleng 

et al., 2013). Tysoe and Wilson (2010) suggested that childcare centres, in addition to the 

family environment, have an important role to play in developing healthy dietary choices 

in preschool children. This indicates that the closest levels of the system, which have 

direct influences, have to focus on making healthy changes in eating behaviours. 

Therefore, this literature focuses specifically on exploring the influence of individual 

child characteristics and the first two levels of the Bronfenbrenner (1979, 1994) model, 

the microsystem (i.e. the immediate environment within which the child interacts to make 

food choices), and the mesosystem (i.e. interactions between two or more components of 

the microsystems) on the eating behaviour of preschool children. In addition, the 

influence of the external environment which includes the exosystem and macrosystem is 

briefly discussed for a better understanding of the complex nature of the factors shaping 

children’s eating behaviour. 

2.4.1 Individual Child Characteristics and Eating Behaviour 

Individual child characteristics include biological factors (age, gender and neural 

mechanisms of energy balance), food preferences, nutrition knowledge, and attitudes. 

Studies of age-related changes in food preferences in preschool children are rare. 

However, Alles‐White and Welch (1985) stated that the age of the child affects 

acceptance and willingness to try unfamiliar foods, with the younger child being more 

receptive than the older child. Controversially, a study carried out among preschool 

children in Ecuador found that the age of a child positively correlated with dietary 

diversity calculated using every different food item consumed during the past 24 hours 

including breast milk (Novotny, 1987). In one of the few longitudinal studies in the field, 

Skinner and her colleagues analysed children’s food preferences from the ages of 2 to 8, 

together with an investigation of the factors related to preferences (Skinner et al., 2002). 

Across the 5 years of the study, the number of foods liked did not change significantly, 

although the number disliked, and number tried, increased. Longitudinal changes 

suggested that foods introduced after the age of 4 years were more likely to be disliked 

than liked (Skinner et al., 2002). 
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Gender is another biological factor which may impact the food choices of the 

preschool child. Findings concerning gender differences have been mixed. A cohort study 

reported very similar trends in eating patterns between boys and girls in the third to the 

eighth grade (Lytle et al., 2000). No gender-based disparities were observed in food and 

nutrient intakes in young Indian children (Aurino, 2017). Aurino stated that these 

disparities in diet arise during early and mid-adolescence. However, Cooke and Wardle 

(2005) reported that girls are more likely to prefer nutritious food, and boys are more 

likely to prefer fatty and sugary foods, meat, and processed meat. Greater nutrient intakes 

in boys were reported in Kenya (for energy) (Ndiku et al., 2011) and Poland (for total 

protein, saturated fatty acids, total carbohydrates, and some vitamins and minerals) 

(Merkiel-Pawłowska & Chalcarz, 2017). 

The neurophysiology of the body sends physiological signals to regulate eating. 

Internal endocrinal co-ordinations with the brain, gastrointestinal system, pancreas and 

adipose tissues supports the regulation of energy intake when hungry as well as at times 

of satiety (Gahagan, 2012). The influence of genetics on food acceptance has to be 

acknowledged, as genetic factors are implicated in a number of factors such as taste 

sensitivity, and some food likes and dislikes. In a twins study, high heritability was found 

for preferences for protein foods (r=0·78), with moderate heritability for fruit (r=0·51), 

vegetables (r=0·37) and dessert foods (r=0·20) (Breen et al., 2006). A possible 

explanation of this result was provided by Beauchamp et al. (1998), who found that 

protein foods are a more homogeneous class in terms of texture and taste, sharing the 

glutamate or ‘umami’ taste property. This shows that the genetic variation in taste 

perception contributed to differences in food preferences.  Children’s food preferences 

predict their food consumption patterns (Birch, 1979; Calfas et al., 1991; Domel et al., 

1996), and are often guided by taste (Birch, 1999; Fitzgerald et al., 2010) or liking alone. 

Individuals have genetic predispositions to prefer foods that are sweet and salty and to 

reject those that are sour and bitter; to reject novel edibles (neophobia) and to learn 

preferences for the more familiar; and to learn preferences by associating foods with the 

contexts and consequences of eating them (Birch, 1999). Food neophobia or dislike of 

novel foods has attracted a good deal of attention. Children tend to become less neophobic 

with age (Koivisto & Sjoden, 1996; Pelchat & Pliner, 1995) and neophobia may decrease 

if the novel food is introduced with a familiar, accepted food (Pliner & Stallberg-White, 
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2000) or usage of different feeding strategies by parents to support the previously rejected 

foods (Goodell et al., 2017). In a rare longitudinal study, Skinner et al. (2002) found that 

food neophobia early in life was related to the number of foods disliked or never tried at 

age 8 years and was negatively related to the number of foods liked. Therefore, neophobia 

has to be reduced and liking of healthy foods has to be increased during the preschool-

age, when children are still establishing their eating behaviours.  

Preschool-age children have a fair knowledge of nutrition and can understand 

basic nutrition concepts to classify foods as healthy versus unhealthy (Lin et al., 2007; 

Schultz & Danford, 2016; Wiseman et al., 2018). However, some foods, such as those 

that belong to a healthy food group but are cooked in an unhealthy way, (such as French 

fries), present challenges (Nguyen, 2007). Interestingly, children have been observed to 

not apply their knowledge in food selection or not be concerned about the health benefits 

of foods in their food selections (Lin et al., 2007; Wiseman et al., 2016). Most preschool-

aged children mention nutrition-related themes when asked to define health (Singleton et 

al., 1992; Wiseman et al., 2018). Wiseman and colleagues summarised preschool 

children’s views on the meaning of healthy into four themes, with the theme eat your food 

(51%) being most frequently cited by preschoolers participating in the study (Wiseman 

et al., 2018). Increasing preschool children’s knowledge of the benefits of eating 

particular healthy foods may increase familiarity with that food and thus the likelihood of 

children trying such foods and developing preferences (Nemet et al., 2007). It is evident 

that well-designed interventions targeted to improve preschool children’s food and 

nutrition knowledge have improved their healthy food choices  (Başkale & Bahar, 2011; 

Gripshover & Markman, 2013; Joseph et al., 2015; Sigman-Grant et al., 2014).  

2.4.2 Family and Home Environment and Eating Behaviour 

The home is the central context in which children develop their dietary patterns.  

The family eating environment is the first and most fundamental context in which 

children’s eating behaviours are socialized and food preferences are formed (Davison & 

Birch, 2001). Parents are the primary social force influencing the development of children 

during the formative preschool years. They are responsible for what young children are 

offered to eat and thus have tremendous influence over shaping their food preferences 

(Birch, 2006; Faith, 2005; Spruijt-Metz et al., 2002). Parents can be a strong positive 

influence (e.g. encouraging high quality, healthy choices), or conversely, a powerful 
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negative influence (e.g. making easy and less healthy choices, permitting inappropriate 

snacking, or imposing heavy restrictions) on diet quality (Christian et al., 2013; Hall et 

al., 2011; Paes et al., 2015; Wyse et al., 2011).  

There are numerous pathways by which a child’s home environment may shape 

their dietary practices. These include the availability of foods in the home (the types of 

foods parents make available to children); nutritional knowledge of parents; introducing 

or providing exposure to foods at early ages; parental modelling of particular eating 

behaviours; and parent child-feeding practices (Ostbye et al., 2013; Valmórbida & Vitolo, 

2014; Vollmer & Baietto, 2017; Wyse et al., 2011; Yabancı et al., 2014). 

Household food availability increases the consumption of that food without 

considering the healthy and unhealthy aspects of the food. Studies reported positive 

associations between the availability of fruit and vegetables (Pearson et al., 2009b; Wyse 

et al., 2011), sweet potatoes (Sigman-Grant et al., 2014), eggs (Knueppel et al., 2010), 

and liver and meat (Olney et al., 2009) in the home, and their consumption by children. 

Similarly, access to unhealthy foods, such as sugar-sweetened beverages and unhealthy 

snacks, was correlated with increased energy intake in middle-school and high-school age 

children and adolescents (Boutelle et al., 2007; Campbell et al., 2007). Since the 

availability of foods in the home environment is a modifiable factor, this can become a 

focus to promote healthy eating in young children. This modification could be encouraged 

through strategies to increase healthy food knowledge of parents or caregivers. 

Zarnowiecki et al. (2012) showed that parents’ nutritional knowledge predicted 

children's nutritional knowledge, while nutrition knowledge of parents has been 

significantly associated with healthy child feeding practices (Slusser et al., 2012; 

Vereecken & Maes, 2010; Yabancı et al., 2014). Turkish mothers with a higher level of 

nutritional knowledge fed their children more vegetables, fruit, and legumes, and fewer 

sugared drinks and less fast food than mothers with a lower level of nutritional knowledge 

(Yabancı et al., 2014). Lack of knowledge of appropriate serving sizes may lead parents 

to overfeed children (Roll et al., 2000), whereas a focus on health may lead parents to 

purchase more healthful foods (i.e. fruit and vegetables) and make them more readily 

accessible in the home, which are both important determinants of children’s preference 

for (Nicklas et al., 2001) and intake of (Nicklas et al., 2001; Wyse et al., 2011) such foods. 
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Parents with higher nutritional knowledge provided their children with  less unhealthy 

foods such as unhealthy snacks, Western fast food, sweetened beverages, fried food, and 

foods containing artificial additives (Hu et al., 2010; Lin et al., 2016; Yabancı et al., 

2014). It is likely that the reverse pattern is also true: that low nutritional knowledge is 

associated with greater accessibility to energy dense foods. This promotes the 

consumption of such foods, thereby increasing the risk of adverse outcomes such as being 

overweight. A systematic review of qualitative literature on factors influencing 

obesogenic diets in children aged 0-6 years confirmed this by identifying the lack of 

parental nutritional knowledge as a factor which increases young children’s obesogenic 

diet (Paes et al., 2015). This indicates the possibility of using parental nutritional 

education in future interventions either to promote healthy eating or discourage unhealthy 

eating in preschool-aged children. 

Young children are neophobic to foods at early ages, and rejecting novel foods at 

this age is common. Therefore, introducing new foods in the early years is important to 

overcome food neophobia and establish the consumption of a diversity of foods in the 

preschool-age.  Valmórbida and Vitolo (2014) observed that fruit consumption by a child 

at 12 months of age was associated with consumption of that particular food at the age of 

2-3 years. 

Parents’ role modelling of food preferences and eating patterns is important 

because, at an early age, children observe their parents’ eating behaviours and typically 

eat what their parents, especially their mothers, eat. (Christian et al., 2013; McGowan et 

al., 2012; Wyse et al., 2011). Role modelling of healthy eating behaviours has been a 

focus in recent research, which has reported promising outcomes including increased 

healthy food intake among children (Ostbye et al., 2013; Pearson et al., 2009b; 

Sirikulchayanonta et al., 2010). Consistent similarities have been noted in dietary patterns 

between parents and children in previous studies. Research by Christian et al. (2013) and 

Wyse et al. (2011) reported a positive association between children's fruit and vegetable 

consumption and parental fruit and vegetable intake. The intakes of mothers and children 

are strongly correlated for fruit, vegetables, non-core snacks, and non-core drinks 

(McGowan et al., 2012). Moderately strong positive correlations were found between 

father-child intakes of fruit, cookies, and potato chips in an Australian study (Hall et al., 

2011). Associated with this link is the finding that family meals have a positive influence 
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on diet quality of children. Christian et al. (2013) found that the children of families who 

reported always eating a family meal together at a table had 125 g (95% CI 92 to 157; 

p=<0.001) more fruit and vegetables per day than families who never ate a meal together. 

Research has identified that parental feeding practices and styles influence the 

development of young children's eating behaviours, food preferences, and dietary patterns 

(Shim et al., 2016; Ventura & Birch, 2008; Vollmer & Baietto, 2017). Feeding styles of 

parents can be categorized by demand and responsiveness into authoritative, 

authoritarian, and permissive styles (Hubbs-Tait et al., 2008). In the domain of child 

feeding, authoritarian represents behaviours such as restricting the child from eating 

certain foods and forcing the child to eat other foods. Thus, authoritarian feeding is 

characterized by attempts to control a child's eating with little regard for the child's 

choices and preferences. Permissive feeding is characterized by what might be termed 

nutritional neglect, whereby the child is allowed to eat whatever they want in whatever 

quantities they want. With permissive feeding, little or no structure is provided, and 

choices are limited only by what is available. Finally, authoritative feeding represents a 

balance between authoritarian and permissive, in that the child is encouraged to eat 

healthy foods but is also given some choices about eating options. For example, with 

authoritative feeding, adults may determine which foods are offered, and children may 

determine which foods are eaten.  

Research shows that an authoritarian parenting style (restricting children's access 

to particular foods) increases children's preference for and consumption of such foods 

when the restriction is removed (Fisher & Birch, 1999; Rollins et al., 2014). A permissive 

feeding style may lead to a lower intake of nutrient rich foods such as fruit, 100% fruit 

juice, vegetables, and dairy foods, as the parent lacks control of the feeding situation 

(Hoerr et al., 2009). A recent cross-sectional study in U.S. children in grades kindergarten 

through to year five found a positive association between the permissive feeding style and 

a higher child intake of low nutrient dense foods (Hennessy et al., 2012). Positive 

outcomes were observed in the authoritative feeding style and children’s eating 

behaviour. Preschool children whose parents used an authoritative feeding style 

consumed more vegetables than children whose parents used an authoritarian feeding 

style (Patrick et al., 2005). This feeding style has significantly improved the dietary 

quality of U.S. preschool children (Arlinghaus et al., 2018). 
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Moreover, household socioeconomic status, parental employment, and parental 

educational levels may play roles in the development of eating behaviour in children 

(Fernandez-Alvira et al., 2013; Norimah et al., 2014; Rauber et al., 2013; Wyatt & Tejas, 

2000). Parental employment improves the socioeconomic status of the family and thereby 

improves household food availability, which shapes eating behaviour in children. A low 

parental education level was associated with intakes of sugar-rich and fatty foods among 

children, while a high parental education level was associated with intakes of low-sugar 

and low-fat foods (Fernandez-Alvira et al., 2013). It can be argued that parents with poor 

education levels may have either poor nutritional knowledge or poor employment or 

income (which drives lower household food availability), thereby leading to unhealthy 

food choices. 

2.4.3 Preschool Environment and Eating Behaviour 

Next to family and the home environment, preschools are recognised as the setting 

which has an important impact on the development of the eating behaviours in 2-5-year-

old children. Preschools provide childcare with a play-based education curriculum prior 

to compulsory schooling. The childcare setting can influence the establishment of 

healthful food preferences, attitudes, and eating behaviours, all of which play a role in the 

development of preschoolers’ healthy eating habits (Ahn & Nelson, 2015; Nahikian-

Nelms, 1997; Nicklas et al., 2001; Tysoe & Wilson, 2010). Research indicates that 

interventions in childcare can help services improve their provision of, and children's 

preferences for, healthy food (Larson et al., 2011). Seward et al. (2018) found that 

childcare centres that provided food servings consistent with dietary guidelines 

significantly improved children’s fruit and vegetable intake. 

Preschool teachers/childcare staff are also early role models for young children 

(Eliassen, 2011), by engaging with children at mealtimes and sitting and eating with them. 

This practice is often called family-style dining (Eliassen, 2011). A study that evaluated 

the association between mealtime practices and children's dietary intake in childcare 

centres found that children had a lower energy intake (313 kcal vs 368 kcal, p = 0.04) and 

higher vegetable intake (0.5 servings vs 0.3 servings, p = 0.03) when staff sat with them 

at lunchtime,  compared with situations where staff did not sit for most of the lunch period 

(Kharofa et al., 2016). Further, Hendy and Raudenbush (2000) showed that enthusiastic 
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teacher modelling could extend preschool children’s acceptance of new food across all 

five meals tested. 

Preschool teachers’ food practices also influence children’s dietary intake. 

Gubbels and colleagues found that when teachers explained how food was prepared,  

children ate significantly more fruit, and when children were involved in food 

preparation, they ate fewer sweet snacks (Gubbels et al., 2015). Teachers can talk 

positively about foods they are eating and also invite children to describe colours, tastes 

(sweet, sour, salty), and textures (crunchy, smooth, stringy). It is evident that talking about 

healthy foods was associated with higher fibre intake in 2-3-year-old children (Gubbels 

et al., 2010). 

Moreover, children’s food preferences and dietary patterns may be shaped by 

interactions with peers (Ward et al., 2017; Ward et al., 2016), and food experiences 

(Nekitsing et al., 2018; Sirikulchayanonta et al., 2010). Ward and colleagues showed that 

preschool children whose dietary intake deviated from those of their peers at the 

beginning of the year demonstrated greater change in their intakes over time, which 

enabled their intake to become more similar to their peers (Ward et al., 2017). 

Furthermore, repeated exposure to a novel vegetable increased the intake of that vegetable 

in preschool children in the United Kingdom (Caton et al., 2013). Bangkok kindergarten 

children improved their fruit and vegetable consumption with food experiences and 

parent, teacher, and peer modelling while eating together (Sirikulchayanonta et al., 2010). 

A recent review revealed food experiences via taste exposure interventions yielded the 

best outcomes for increasing vegetable intake in early childhood (Nekitsing et al., 2018). 

In Sri Lanka, about 76% of 3- to 5-year-olds attend some form of learning 

program, preschool or entry grade in basic education (Dundar et al., 2017).  Preschools 

provide partial childcare with a play-based curriculum prior to the commencement of 

primary schooling. They do not provide centre-based meals to children, a common 

practice in preschools of industrialised countries. It is parents who prepare and provide 

the food which the Sri Lankan child takes to preschool. Therefore, healthy food provision 

and healthy food and nutrition policies could not be the focus in the Sri Lankan context 

for a preschool based healthy eating intervention. However, teacher and peer modelling 

of healthy food choices can be a focus in designing effective interventions in Sri Lanka. 
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2.4.4 Interactions between Family/home and Preschool Environments and Eating 

Behaviour 

Working in partnership with parents is one of the indicators of quality in early 

childhood programs (Billman et al., 2005; Hughes & MacNaughton, 1999, 2000). 

Meaningful relationships between parents and the school (teacher) during children's early 

years are linked with improved social skills and mathematics skills, and are inversely 

related to problem behaviours (Powell et al., 2010). Perceived teacher responsiveness to 

child/parent was positively related to children's early reading and social skills and 

negatively related to problem behaviours (Powell et al., 2010). A recent meta-analysis 

identified home-school connection as a key factor for academic achievements (language, 

mathematics, and science) and supportive cognition that facilitates academic achievement 

(general knowledge and school adjustment) in the early childhood education period (Ma 

et al., 2016). 

Recent focus groups conducted with U.S. preschool children’s parents identified 

that the foods children ate while in childcare sometimes influenced the home feeding 

environment (Mena et al., 2015). Further, childcare staff perceived that they face 

challenges in supporting healthy eating in preschool children if parents do not encourage 

their children to eat in a healthy way (Needham et al., 2007). Therefore, parents and 

preschool teachers/childcare staff need to have better understanding and consistency in 

promoting healthy eating in preschool children.  

Childcare staff believed that their role included informing parents about food at 

mealtimes in childcare (e.g. menus, recipes) and also educating parents about child 

nutrition and feeding (Johnson et al., 2013). Parents who participated in a study by 

Johnson et al. (2013) appreciated receiving daily information about their child’s eating, 

which enabled them to adjust home mealtimes and to feel connected to their child. 

Understanding and building these interactions between parents and preschool 

teachers/childcare staff can aid in the development of successful interventions to promote 

children’s healthful behaviours in these two settings. 

2.4.5 Community Environment and Eating Behaviour 

The community or the indirect environment also influences the food choices of 

preschool children. Consuming foods at least once a week from relatives’, neighbours’, 
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or friends’ homes was associated with children's dietary intake (Ayala et al., 2008). 

Availability of convenience stores closer to their place of residence was associated with 

greater risk of overweight/obesity in children aged six to eight (Galvez et al., 2009; Leung 

et al., 2011). A food store intervention in Hawaii aimed to increase the availability of 

healthy foods in stores and promote healthier food choices and food preparation methods 

resulted in an increased consumption of several targeted healthy foods by children aged 

eight to twelve (Gittelsohn et al., 2010). This intervention involved increased stocking of 

nutritious foods, point-of-purchase promotions, interactive sessions, and involved local 

producers and distributors (Gittelsohn et al., 2010). Eating out (from restaurants) also 

plays a role in children’s food intake. Families who ate at restaurants at least weekly 

reported that their children consumed more sugar-sweetened beverages, more 

sweet/savoury snacks, and less water compared with families who did not frequent 

restaurants this often (Ayala et al., 2008). Media advertising promoting unhealthy foods 

on television has been identified as a barrier for parents to promote healthy food choices 

in children (Dwyer et al., 2008). Andreyeva and colleagues reported exposure to 

television advertisements on calorie-dense nutrient-poor unhealthy foods increases 

overall consumption of unhealthy food categories in children (Andreyeva et al., 2011). 

Cultural, ethnic, and socio-economic groups have shown differences in 

consumption of food group types and amounts in preschool children (Asfour et al., 2015; 

Dwyer et al., 2008; Hackett et al., 2015). Haitian children reported greater consumption 

of fruit and vegetables compared to Cuban and non-Hispanic children (Asfour et al., 

2015). Further, socio-economic status and food prices have been linked with preschool 

children’s food intake (Dwyer et al., 2008; Hackett et al., 2015). Young Bangladeshi 

mothers reported difficulties in feeding and caring for their young children, 

contextualised with rural life and poverty (Hackett et al., 2015). Accessibility to healthy 

foods due to cost and economic issues (pricing) as well as agricultural policies influence 

children’s eating patterns (Dwyer et al., 2008; Patrick & Nicklas, 2005; Story et al., 2008). 

Modifications in national food policies and food assistance programs for low-income 

populations are required to support healthy food intake in children and their families. 

In summary, children’s eating behaviours are shaped by individual child 

characteristics, closest/direct environmental (mostly family and preschool) factors, and 

indirect (community) environmental factors. The influence of these factors varies across 
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different contexts. Understanding the elements which influence the eating behaviour of 

children is vital to inform effective eating interventions. However, due to a lack of 

research regarding the factors which shape Sri Lankan preschool children’s eating 

behaviour, future exploration is needed to understand the contextual factors.  

2.5 Assessment of Eating Behaviours in Preschool Children 

Children’s eating behaviours are multidimensional and can be conceptualized 

through both qualitative and quantitative approaches. These dimensions are measured 

though different tools and for most studies, parents or caregivers are known as the proxy 

respondents since young children have been viewed as unable to reflect their needs and 

experiences accurately and authentically (Pascal & Bertram, 2009). However, there is an 

emerging body of literature that involves children as research participants, using age-

appropriate evaluation methods to obtain meaningful data (James, 2007; Pyle, 2013; 

Wiseman & Harris, 2015). 

2.5.1 Assessment of Food Choices and Consumption 

Preschool children’s dietary intake and food consumption are measured using 

food frequency questionnaires (FFQs), 24-hour recalls and food records or diet histories. 

FFQs have been widely used and the validity and reproducibility of recent FFQs of 

preschool children are presented in Table 2.1. 

Since short, simple dietary assessment instruments reduce the respondent burden, 

and provide information quickly and effectively in rapid assessments, either the short 

FFQ (Flood et al., 2014) or the Child Food and Beverage Intake Questionnaire (Koleilat 

& Whaley, 2016) are suitable tools to collect quantitative data regarding diet. In summary, 

the short FFQ has shown slightly better validity and reliability properties than the Child 

Food and Beverage Intake Questionnaire (Table 2.1). Therefore, the short FFQ developed 

by Flood et al. (2014) is suitable for adaptation and use in other countries after substituting 

the relevant similar food items which are available and consumed in those countries. 
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Table 2. 1 Comparison of validity and reliability information in FFQs used with 

preschool children 

Name of tool, 

origin and 

reference 

Study design, 

population and 

tool description 

Validity 

Test–retest reliability 

(interclass correlation 

coefficient) 

Semi-quantitative 

food frequency 

questionnaire 

Origin: Spain 

(Vioque et al., 

2016) 

 

Observational 

4-5 years, 

n=169 

 

105 food items  

Reference method: 

Three 24-hour recalls 

Range for given 

nutrients: 0.05–0.54; 

Energy: 0.29;  

Protein: 0.30;  

Total carbohydrates: 

0.30;  

Total fat: 0.26 

 

Range for all food: 0.16– 

0.72; 

Fruits: 0.54;  

Vegetables: 0.65;  

Dairy products: 0.72 

Range for given nutrients: 

0.30– 0.64;  

Energy: 0.35;  

Protein: 0.36;  

Total carbohydrates: 0.36;  

Total fat: 0.33 

Child Food and 

Beverage Intake 

Questionnaire 

Origin: USA 

(Koleilat & 

Whaley, 2016) 

Observational 

2-4 years, n=70 

 

10 items  

Reference method: 

Three 24-hour recalls 

Range for all food: 

0.15–0.59; 

Fruits: 0.30;  

Vegetables: 0.33;  

100% Fruit juices: 0.59;  

Milk: 0.40 

Range for all food: 0.48–

0.87; 

Fruits: 0.56;  

Vegetables: 0.49;  

100% Fruit juices: 0.65;  

Milk: 0.68 

Short FFQ 

Origin: Australia 

(Flood et al., 

2014) 

 

Observational 

2-5 years, n=77 

 

17 items  

Reference method: 3-

day food records 

Subsample: N=64 

Range for all food: 

0.14–0.67; 

Fruits: 0.52;  

Vegetables: 0.55;  

Fruit juices: 0.59;  

Milk: 0.41 

Range for all food: 0.29 – 

0.82 (11 of 17 foods 

showed >0.6); 

Fruits: 0.78;  

Vegetables: 0.53;  

Fruit juices: 0.78;  

Milk: 0.74 

Children Dietary 

Questionnaire 

Origin: Australia 

(Magarey et al., 

2009) 

Observational 

4-16 years, 

n=540 

 

28 items  

Reference method: 7-d 

food checklist 

Subsample: n=193 

Fruit and vegetables: 

0.58;  

Fat from dairy: 0.60; 

Sweetened beverages: 

0.55;  

Noncore foods: 0.31 

Subsample: n=116 

Fruit/vegetables: 0.75;  

Fat from dairy: 0.51;  

Sweetened beverages: 

0.55;  

Noncore foods: 0.90 
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Name of tool, 

origin and 

reference 

Study design, 

population and 

tool description 

Validity 

Test–retest reliability 

(interclass correlation 

coefficient) 

Semi-quantitative 

food frequency 

questionnaire 

Origin: Belgium 

(Huybrechts et 

al., 2009) 

Observational 

2.5-6.5 years, 

n=650 

 

47 food items 

Reference method: 3 

day estimated food 

records 

Range for all food: 

0.323–0.752; 

Fruits: 0.653; 

Vegetables: 0.662;  

Milk and products: 

0.653 

Sub sample: n=124 

Range for all food: 0.53–

0.79; 

Fruits: 0.68;  

Vegetables: 0.58;  

Milk and products: 0.70 

 

2.5.2 Assessment of Diet Quality 

Diet quality indices or scores are tools that provide an overall rating on a numeric 

scale of an individual’s dietary intake in reference to nutrient and or dietary 

recommendations (Wirt & Collins, 2009). Lower diet quality scores are consistently 

associated with higher rates of all-cause mortality and selected disease specific rates or 

mortality in an adult population (Wirt & Collins, 2009). However, the use of diet quality 

indices in paediatric populations is a rapidly expanding area of research. A recent 

systematic review summarized the diet quality indices and their associations with health-

related outcomes in children and adolescents (Marshall et al., 2014). Diet quality indices 

were found to be positively associated with measures of child growth in developing 

countries (Marshall et al., 2014)  

Recently developed diet quality indices for preschool children are presented in 

Table 2.2, with justification regarding their adaptability to other contexts. Considering 

the lower respondent burden, rapid assessment, and capture of food groups rather than 

individual food items specific to the country of origin, two quality indices (Healthy and 

unhealthy diet scores; and dietary diversity score) were considered to be suitable for 

adaptation (Anderson et al., 2016; Rah et al., 2010). However, the inclusion of limited 

food groups in Anderson et al. (2016) instrument limits its suitability for adaption to 

different geographic locations. Therefore, the nine-item short questionnaire by Rah et al. 

(2010) can be considered as a suitable and easily adaptable tool to determine the quality 

of diet of preschool children.  
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Table 2. 2 Comparison of diet quality indices developed for preschool children 

Index, origin and 

references 

Study population, 

Dietary assessment 

tool and description  

Component of index and 

scoring 

Justification 

regarding the 

adaptability 

Healthy and 

unhealthy diet 

scores 

Origin: USA 

(Anderson et al., 

2016) 

44.0-65.3 months  

FFQ 

Very short FFQ (has 

8 questions on fruit, 

vegetables, fruit 

juice, milk, sugar 

sweetened beverages, 

fast food, sweets, and 

salty snacks) and the 

questions based on 

food groups. 

Component: Food  

Seven components: Three for 

health diet score (fruit, 

vegetables, milk); and Four for 

unhealthy diet score (sugar 

sweetened beverages, fast 

food, sweets, and salty 

snacks). 

Seven responses for each 

component scored 0, 0.29, 

0.71, 1, 2, 3 and 4. 

Not adaptable 

to other 

contexts as 

food groups 

limited for 

grains and 

animal sourced 

foods.  

Diet score  

Origin: Netherlands 

(Voortman et al., 

2015) 

24-28 months  

FFQ 

Lengthy FFQ having 

230 food items 

specific to the 

country.  

Component: Food and nutrient  

10 components (vegetables; 

fruit; bread and cereals; rice, 

pasta, potatoes, and legumes; 

dairy; meat and eggs; fish; oils 

and fats; candy and snacks; 

and sugar sweetened 

beverages). 

Scored 0 to 10, standardized to 

an energy intake of 1200 

kcal/d with the residual 

method. 

Not adaptable 

as food items 

are specific to 

the country of 

origin. 

Diet Quality Index 

for Preschool 

Children (DQI) 

Origin: Belgium 

(Huybrechts et al., 

2010)  

2.5-6.5 years  

FFQ 

Consist of 47 food 

items are specific to 

the country. 

Component: Food  

Summation of four component 

scores (dietary diversity, 

dietary quality, dietary 

equilibrium and meal index) 

divided by four, scores ranging 

from -25 to100%. 

Not adaptable 

as food items 

specific to 

country of 

origin and 

calculation of 

DQI is 

complex. 

Preschool Diet-

Lifestyle Index 

(PDL-Index) 

Origin: Greece 

(Manios, Kourlaba, 

Grammatikaki, 

2-5 years  

24-hour recall and 

food diary/record. 

 

Component: Food and 

behaviour 11 components 

(food and behaviour 

frequencies) each scored from 

0-4, total score ranging from 

0–44, points awarded and 

summed. 

Not adaptable 

as index 

included 

lifestyle 

assessment 

with the diet. 
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Index, origin and 

references 

Study population, 

Dietary assessment 

tool and description  

Component of index and 

scoring 

Justification 

regarding the 

adaptability 

Androutsos, 

Moschonis, et al., 

2010) 

Dietary Diversity 

Score (DDS) 

Origin: Bangladesh 

(Rah et al., 2010) 

<5 years  

Questionnaire 

Very short 

questionnaire with 

nine components 

(rice, lentils, green 

leafy vegetables, 

yellow/ orange fruits, 

eggs, fish, chicken, 

meat other than 

chicken and milk 

(including all dairy 

and excluding breast 

milk).  

Component: Food  

Nine components, number of 

days consumed per week, 

score ranging from 0-63. 

Adaptable as 

food groups 

are included 

rather 

individual 

food items and 

broad 

coverage of all 

food groups. 

Diet Quality Score  

Origin: Scotland 

(Crombie et al., 

2009)  

2 years  

Questionnaire 

 

Component: Food and 

behaviour (score based on 

food) 

Five components (balance of 

four major food groups and 

limited fatty and sugary food 

intake), dichotomous scoring 

for each component and 

summed. 

Not adaptable 

as dietary 

assessment 

tool not clearly 

mentioned and 

explained. 

Revised Children's 

Diet Quality Index 

(RC-DQI) 

Origin: USA 

(Kranz et al., 2006) 

2-5 years  

Two 24-hour recalls 

 

Component: Food, nutrient 

and behaviour  

Components included added 

sugar, total fat, 

polyunsaturated fatty acids, 

total and whole grains, fruits, 

vegetables, excess fruit juice, 

dairy, iron, and an interaction 

term of total daily energy 

intake and sedentary behaviour 

(television time). Points were 

allocated to reflect deficient or 

excessive intakes. 

Not adaptable 

as 

recommended 

intakes of 

calculation 

related 

nutrients are 

not available 

in other 

contexts.  
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Index, origin and 

references 

Study population, 

Dietary assessment 

tool and description  

Component of index and 

scoring 

Justification 

regarding the 

adaptability 

Children's Diet 

Quality Index (C-

DQI) 

Origin: USA 

(Kranz et al., 2004)  

2-5 years   

1 day of interviewer-

administered 24-hour 

recall and 2 

additional days of 

self-administered 

food records 

Component: Food and nutrient  

Eight components (added 

sugar, total fat, saturated fat, 

grains, fruits and vegetables, 

dairy products, excessive juice, 

and iron), scores allocated by 

dietary intake, with increasing 

points reflecting improved diet 

quality. 

Not adaptable 

as 

recommended 

intakes of 

calculation 

related 

nutrients are 

not available 

in other 

contexts. 

 

2.5.3 Assessment of Food Knowledge and Preferences 

Involving children in research has become more widely accepted (Barker & 

Weller, 2003; James, 2007). Although in the past, data obtained from young children have 

been considered unreliable or invalid (Fargas-Malet et al., 2010; Kirk, 2007), age-

appropriate data collection tools are now able to collect their responses effectively 

(Fargas-Malet et al., 2010). A recent study of U.S. preschool children examined the 

accuracy of parents’ reports of how much their children liked 10 different fruits and 

vegetables, using a validated pictorial tool for children and a similar scale for parents 

(Stage et al., 2019). This study found that parents may not accurately report preschool 

children’s fruit and vegetable liking (Stage et al., 2019). This highlights the need for the 

participation of children as data providers to obtain meaningful data. 

A systematic review by Wiseman and Harris (2015) summarized the data 

collection techniques to measure the food and nutritional knowledge of preschool 

children in three broad categories, namely, interviews (open ended questions or a 

combination of open ended and closed questions); use of stimulus material and prompts 

(photographs, story books and plastic replicas used to get the preschool children’s 

response and participation); and structured play-based activities (meal creation tasks, play 

kitchen observations, board games and role plays). 

The use of visual data methods is considered to be especially appropriate in studies 

relating to the diet of young children (Calfas et al., 1991; McSweeney et al., 2015; 

Wiseman et al., 2016). Calfas et al. (1991) developed scales to measure knowledge and 
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preference for diet and physical activity behaviour in 4- to 8-year-old children using photo 

pairs of food, and this was adapted to the Australian context by Wiseman and colleagues 

as an iPad activity (Wiseman et al., 2017). This tool (preschool food and play 

questionnaire) demonstrated acceptable reliability and sensitivity. The food-related 

section of this age-appropriate tool can be adapted for use with similar food photos in 

terms of food category and local availability in other countries.   

2.6 Eating Interventions 

Mikkelsen and colleagues systematically reviewed healthy eating interventions 

implemented in preschools (Mikkelsen et al., 2014). The review team categorized the 

interventions into three broad types as single intervention, educational intervention, and 

multicomponent intervention. The single intervention studies involved the modification 

of a single factor in the environment in order to promote fruit or vegetable intake and 

preferences in children. The review found that this type of intervention includes serving 

either novel or non-preferred vegetables to children or using peer-models to check the 

effect on vegetable preferences as well as intake. Educational interventions were carried 

out in the preschools either by teachers who had undergone a teaching program, or by 

nutritional educators provided by the research program, and aimed to increase children’s 

knowledge of healthy eating. Multicomponent interventions included more than one 

approach to influence eating behaviour, and included strategies such as making fresh 

water, fruit, and in some cases vegetables, available;  having children participate in 

growing their own vegetables; newsletters for parents; food modifications in the school 

canteen; and healthy school policies. 

The review found that healthy eating interventions in preschools could 

significantly increase fruit and vegetable consumption, and nutrition-related knowledge 

among preschool children if the strategy used were either single (educational) component 

or multi-component (Mikkelsen et al., 2014). Mikkelsen and colleagues highlighted the 

relative scarcity of well-designed interventions that incorporated clear indicators and 

verifiable outcomes. A recent systematic review by Murimi et al. (2018) identified that 

interventions in children (aged 2 to 19 years) with a multicomponent approach (engaged 

parents), using age-appropriate activities and of adequate duration (≥ 6 months), assured 

fidelity by training teachers or recruiting trained experts to deliver the intervention, and 
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were more likely to succeed with proper alignment between the stated objectives. Similar 

findings were emphasised in an umbrella review which found that interventions with 

multicomponent (addressed physical activity and diet, targeted individual-level and 

environmental-level determinants, and engaged parents) and researcher/external expert-

led intervention delivery were effective in promoting healthy eating in children aged 2-5 

years (Matwiejczyk et al., 2018). Therefore, multicomponent interventions with age-

appropriate activities need to be the primary focus in future eating interventions. 

However, since the evidence supports effective eating outcomes with either educational 

or multicomponent interventions (Mikkelsen et al., 2014), this literature focuses on the 

effectiveness of those two categories of interventions.   

2.6.1 Educational Interventions 

Most of the educational interventions covered in the review by Mikkelsen et al. 

(2014) were based in the preschool setting and target the knowledge and attitudes of 

preschool children to promote nutritious, healthy food consumption. However, some 

studies evaluated consumption of target foods using FFQs administered by parents 

(Başkale & Bahar, 2011; Piziak, 2012; Witt & Dunn, 2012). Healthy eating education can 

be provided through preschool healthy eating curricula (lessons) and/or interactive 

classroom activities (games, colouring activities, video, and role plays with adults or 

dolls). However, few studies have focused on preschool centre-based nutrition education 

alone to improve children’s healthy food preferences and consumption (Cason, 2001; 

Sigman-Grant et al., 2014) whereas, most of the children’s educational interventions 

include some involvement of parent or caregiver as a complement to the primary 

intervention. This does not include active participation by the parent or caregiver but 

provides a mild moderating effect from parents as they receive nutrition education 

lectures, workshops, nutrition information pamphlets/brochures, menu samples, and 

positive health messages (Başkale & Bahar, 2011; Céspedes et al., 2013; Hu et al., 2010; 

Nemet et al., 2011; Nemet et al., 2013; Wiseman et al., 2016; Witt & Dunn, 2012). Two 

interesting child educational interventions are briefly described below. 

Color Me Healthy (CMH) is a program designed for 4- to 5-year-old children in 

USA, aimed to improve their fruit and vegetable intake and increase physical activity by 

increased exposure to nutrition education and opportunities for physical activity (Witt & 

Dunn, 2012). This program includes a teacher’s guide, four sets of picture cards, 
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classroom posters, a music CD that contains seven original songs, a hand stamp to reward 

participation in the program, and parent newsletters. It was delivered by teachers and lead 

teachers attended a training session prior to program implementation, which informed the 

curriculum and provided lesson instruction. Children who received CMH significantly 

increased their consumption of fruit snacks by 20.8% and vegetable snacks by 33.1% 

after the completion of the program (Witt & Dunn, 2012). 

Another educational intervention in Australian preschool children comprised 

nutrition sessions educating children on the importance of maintaining a healthy diet and 

the difference between “every-day” foods and “sometimes” foods (Wiseman et al., 2016). 

The nutrition sessions involved interactive and age-appropriate games including card-

sorting activities, storybooks, craft, colouring activities, and distribution of resource 

materials to childcare centre directors, educators and parents. The post intervention 

results showed that there was a significant improvement in overall knowledge of healthy 

lifestyle behaviours, particularly in the identification of healthy and unhealthy food 

choices. This emphasized that educating children via interactive activities is an effective 

approach. However, Wiseman et al. (2016) reported limited improvement on healthy food 

preferences in children, thus recommending involvement of parents and children actively 

via meal preparation and tasting in future interventions.  

2.6.2 Multicomponent Interventions 

Multicomponent interventions mostly target a child’s microsystem, especially the 

family and preschool settings, to support healthy eating (Brouwer & Neelon, 2013; De 

Bock et al., 2012; Hoffman et al., 2011; Vereecken et al., 2009). Family engagement has 

been included in several interventions targeting healthy eating in children (Aktaç et al., 

2019; Davis et al., 2013; De Bock et al., 2012; Hoffman et al., 2011; Lerner-Geva et al., 

2015; Penalvo, Santos-Beneit, et al., 2013; Skouteris et al., 2016). Intervention activities 

conducted by De Bock et al. (2012) in German consisted of familiarization with different 

food types and preparation methods as well as having groups of children, teachers, and 

parents cook and eat meals together. Allowing children to explore foods and involving 

them in food preparation and tasting benefitted Thailand children’s eating 

(Sirikulchayanonta et al., 2010). Further, Hoffman et al. (2011) used take-home activity 

books for the family to promote fruit and vegetables consumption. Another evidence-

based intervention in USA to prevent obesity, Child Health Initiative for Lifelong Eating 
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and Exercise (CHILE), provided take-home materials (newsletters and activity cards) and 

family events (e.g. health fairs) (Davis et al., 2013). A study by Aktaç et al. (2019) 

evaluated the effectiveness of family participation in nutrition education intervention on 

the diet and nutritional status of Turkish preschool-age children. This study consisted of 

three groups: a family participation group, an education group, and a control group, and 

found comparatively greater vegetable intake in children of the family participation group 

than in the education group, and a significant reduction in fat and oil consumption in the 

family participation group (Aktaç et al., 2019). 

The preschool setting is considered as a platform to support healthy eating in 

young children. A garden-based intervention named Watch Me Grow aimed to increase 

the number of vegetables and fruits provided to and consumed by children in childcare 

(Brouwer & Neelon, 2013). The four-month intervention included a fruit and vegetable 

garden, monthly curriculum, gardening support, and technical assistance. Childcare 

providers and children in the intervention centres grew one type of crop per month in 

consultation with a gardener and with technical assistance from a health educator. 

Children in the intervention program consumed more vegetables than children in the 

control group, at the end of intervention.  

 Natale et al. (2014) found an interesting outcome in their intervention to assess 

the effectiveness of a parent and teacher healthy lifestyle role-modelling program on child 

nutrition and physical activity outcomes. The results demonstrated that the nutrition and 

physical activity patterns of parents belonging to the intervention group significantly 

influenced their preschool-age children's consumption of fruit and vegetables, junk food, 

and level of sedentary behaviour, whereas teachers did not significantly influence the 

nutrition or physical activity patterns of children in the intervention group. However, a 

parent-teacher partnership should be more effective in improving children’s healthy food 

intake. 

A focus on hand hygiene is also necessary because good hand hygiene reduces 

the incidence of infectious diseases (diarrhoea, fever, and respiratory tract infections) 

(Willmott et al., 2016). Infections are a causative factor for undernutrition in South-east 

Asian countries (ASEAN/UNICEF/WHO, 2016); for example, an episode of diarrhoea 
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was found to be an independent predictor of undernutrition in tribal preschool children in 

Kerala, India (Philip et al., 2015).  

As discussed in the sections above, multicomponent interventions targeting the 

factors of multiple environments influencing the food choices offer more positive healthy 

eating outcomes than single educational component interventions. However, there is a 

lack of multicomponent interventions designed to overcome childhood malnutrition to 

date. Therefore, multicomponent interventions with age-appropriate activities are 

warranted in Sri Lankan preschool children to overcome childhood malnutrition.   

2.7 Conclusion 

In conclusion, the literature review has identified the role of a healthy diet in 

prevention of childhood malnutrition and associated negative consequences. It has 

recognised the need for exploration of dietary intake data of Sri Lankan preschool 

children, especially in urban areas, due to a rising prevalence of overnutrition along with 

undernutrition. It has highlighted that the link between the family and preschool setting 

shapes the eating behaviours of preschool children, but this link has remained largely 

unexamined in middle income countries such as Sri Lanka. Finally, it has emphasised the 

scarcity of well-designed healthy eating interventions using clear indicators and verifiable 

outcomes, while considering the factors which shape the eating behaviour of young 

children.  

On this basis, understanding the factors shaping the eating behaviour of urban 

preschool children in low- and middle-income countries, specifically Sri Lanka, and 

evaluating the dietary habits of Sri Lankan preschool children, is required to inform 

effective healthy eating interventions for the Sri Lankan context. Therefore, the following 

research questions have developed to fill the gaps identified in the literature: 

RQ1: What are the family and community factors targeted in interventions to modify the 

eating behaviour of preschool children? 

RQ2: (A) What are the individual, family and community factors that contextualise food 

choices of urban Sri Lankan preschool children? 

(B) How do the identified factors shape food choices? 
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RQ3: What are the dietary habits of urban Sri Lankan preschool children? 

RQ4: How does a population-specific, multicomponent intervention with age-

appropriate activities effect healthy food knowledge, preferences, and choices in 

urban Sri Lankan preschool children? 

The next chapter discusses the research methodology, paradigm, overall research 

design, and methods chosen to collect and analyse data in order to answer the research 

questions of this thesis. 
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Chapter 3: Research Methodology 

3.1 Introduction 

The literature review presented in Chapter 2 highlighted gaps in the current 

knowledge of population-specific, well-designed and effective intervention strategies to 

promote healthy eating in Sri Lankan preschool children. Therefore, this research aims to 

investigate the application of an ecological approach to improve healthy eating via a 

multicomponent intervention with urban preschool children in Sri Lanka. 

To achieve this aim, the thesis is structured as three studies including a systematic 

literature review. This chapter provides an overview of the study population and 

methodological approach of the research including a description of the research paradigm 

and overall research design. This will be followed by a description of how the proposed 

studies will work collectively to achieve the stated aim of the research. The chapter will 

outline each study including the study rationale, objectives and methods. 

3.2 Study Population and Settings 

This program of research identifies preschool children as the population of 

interest. Preschool-age (2-6 years) is suggested as critical in the formation of food 

preferences as behavioural patterns are evolving during this period (Lanigan, 2011; 

Nicklas et al., 2001). The knowledge about food and its health benefits that children gain 

at this time can influence their dietary choices and preferences in later life (Branen & 

Fletcher, 1999; Craigie et al., 2011; Mikkilä et al., 2005). Therefore, this age category has 

been strategically selected to establish healthy eating habits via age-appropriate 

interventions. 

Preschool settings are identified as appropriate for data collection and intervention 

delivery, since around 75% of Sri Lankan preschool-aged children attend preschool 

centres (Dundar et al., 2017). Next to parents and the family environment, preschool 

settings can support the development of healthy eating habits (Ahn & Nelson, 2015; 

Boonpleng et al., 2013; Tysoe & Wilson, 2010). Preschool centre staff and peers can be 

early role models for initiation of healthy food choices in preschool-aged children 

(Gubbels et al., 2010; Kharofa et al., 2016; Ward et al., 2017; Ward et al., 2016). This 
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setting is suggested as being influential in establishing children’s food choices at an early 

age through interventions (Mikkelsen et al., 2014).  

This program of research involved the participation of children. Fargas-Malet et 

al. (2010) found that obtaining children’s participation at the institutional (preschool) 

level could create a feeling of research participation (data provision) as a part of school 

work. This could potentially add pressure on children to give the “right” answer to the 

researcher’s questions. In this research, appropriate measures were taken to minimise this 

potential bias. This included conducting data collection with children in a separate area 

(mostly the store cupboard room) of the preschool, establishing rapport with the child by 

asking for information that they already knew before the data collection, and emphasising 

that there were no right or wrong answers for the questions. 

3.3 Research Paradigm 

 A research paradigm is a set of assumptions that provides an organising structure 

or a deeper philosophical framework to guide the researcher in investigating the social 

phenomenon of interest (Feilzer, 2010). The two most established research paradigms in 

social sciences are positivism and interpretivism/constructivism (Feilzer, 2010; 

Johannesson & Perjons, 2014). To investigate a reality or knowledge, positivism more 

likely uses quantitative research methods, whereas interpretivism uses qualitative 

research methods (Feilzer, 2010; Johannesson & Perjons, 2014). Mixed methods research 

involves an integration of quantitative and qualitative methods, and recognises the need 

for an alternative paradigm (Feilzer, 2010) such as pragmatism, which is an alternative 

paradigm that uses mixed methods research to solve practical problems or concerns 

(Feilzer, 2010).  

This research was underpinned by the pragmatic paradigm, which places the 

research problem as central and applies appropriate methodological approaches to 

understand the problem (Creswell, 2013). Further, it promotes methodological 

appropriateness to enable researchers express their methodological flexibility to select the 

most suitable research design and methods to address the research objectives (Cameron, 

2011). The pragmatic paradigm fits the current research well because a mix of 

quantitative and qualitative methods was required to understand the socioecology of 

children’s food choices and promote healthy food choices in children. This paradigm 
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frames the application of a mixed methods approach where the researcher uses multiple 

data sources, analyses, and methods to integrate both quantitative and qualitative data in 

a single study or in multiple studies across the program (Creswell, 2009; Creswell et al., 

2006; Feilzer, 2010; Sandelowski, 2000). 

3.4 Research Design 

A mixed method approach that enabled a more comprehensive investigation of 

children’s food choices was used for this program of research (Creswell & Clark, 2007; 

Kirby, 2001; Sandelowski, 2000). Using a combination of qualitative and quantitative 

methods enables triangulation of the findings, capturing the different dimensions of the 

same issue. This allows the researcher to draw stronger and more reliable conclusions. 

Additionally, usage of each approach, qualitative and quantitative, complements each 

other by helping to overcome shortcomings of particular methods (Creswell & Clark, 

2007). With respect to the current research, each study used qualitative, quantitative or 

mixed methods to deepen understanding of what factors shape children’s food choices 

and how they can be changed or modified. 

This thesis comprises three studies; one systematic review of the literature (Study 

1), a qualitative study with parents/caregivers of children (Study 2); and a quantitative 

randomised controlled trial (Study 3). The relationship between the three studies is 

presented in Figure 3.1.  
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Figure 3. 1 Relationship between studies 

 

 

 

 

Study 1: Systematic Review of the Literature 

RQ1: What are the family and community factors targeted in interventions to modify the 

eating behaviour of preschool children? 

Chapter 4: Manuscript 1 

Study 2: Qualitative Study – Focus Groups 

RQ2: (A) What are the individual, family, and community factors 

that contextualise food choice of urban Sri Lankan preschool 

children? 

RQ2: (B) How do the identified factors shape food choices? 

Chapter 5: Manuscript 2 

Study 3B: Randomized Controlled Trial 

RQ4: How does a population-specific, 

multicomponent intervention with age-

appropriate activities effect healthy food 

knowledge, preferences, and choices in urban 

Sri Lankan preschool children? 

Chapter 7: Manuscript 4 

Study 3A: Cross-

Sectional Survey 

RQ3: What are the dietary 

habits of urban Sri Lankan 

preschool children? 

Chapter 6: Manuscript 3 

 

Note: This thesis incorporates four research questions (RQs) that aim to meet the overall 

aim of the thesis. The studies in this thesis were designed to answer these research 

questions. 
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3.5 Structure of Research 

The first study was a systematic review of literature (Study 1) developed to 

identify the family and community factors targeted in interventions to modify the eating 

behaviour of preschool children in low- and middle-income countries. This review 

provided a basis for understanding how preschool children’s food choices have been 

modified via interventions in low- and middle-income countries to date. Findings of 

Study 1 emphasised the need for an investigation of factors influencing food choices of 

urban Sri Lankan preschool children. Since the parents are the main gatekeepers of what 

children eat, Study 2 was developed as a qualitative study with a quantitative component 

to explore parents/caregivers’ perceptions of factors influencing preschool children’s 

food choices. A partial nominal group technique was used to obtain quantitative 

information as the basis for discussion with participants that yielded qualitative data. The 

findings from Study 1 and Study 2 informed the development of Study 3, which had two 

aims. First, it aimed to quantitatively assess the dietary habits of urban Sri Lankan 

preschool children. Second, it aimed to evaluate the effectiveness of a multicomponent 

healthy eating intervention on food knowledge, food preferences, and dietary diversity of 

urban Sri Lankan preschool children. The findings related to the first objective of Study 

3 supported the development of the second objective of Study 3. The next subsections 

provide a brief description of the studies and methods used for data collection and 

analysis. 

3.5.1 Study 1: Systematic Review of the Literature 

Systematic literature reviews have gained recognition in research, policy and 

practice due to the structured approach and application of robust scientific methods to 

synthesise evidence to answer a focused question (Baker et al., 2014). This review method 

provides a comprehensive search and identifies relevant studies, evaluates studies against 

inclusion and exclusion criteria, assesses risk of bias, and summarises and interprets the 

findings of all relevant individual studies on the topic under investigation (Baker et al., 

2014). It can identify gaps in the literature that could be used as a guide for future research 

(Petticrew & Roberts, 2008). Therefore, a systematic review of the literature on 

interventions targeting the family and community factors to modify the eating behaviour 

of preschool children in low- and middle-income countries was undertaken in Study 1. 
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The purpose of the review was to identify potentially modifiable family and community 

factors to incorporate in future eating interventions in low- and middle-income contexts.  

Methods: 

This review was conducted in accordance with Preferred Reported Items for 

Systematic Review and Meta-Analyses (PRISMA) statement checklist (Moher et al., 

2009). The protocol for this review was registered with PROSPERO International 

Prospective Register of Systematic Reviews (registration number: CRD42018108474). 

Articles were sourced from the following five relevant online databases: CINAHL Plus 

with Full Text (via EBSCOhost), MEDLINE (via EBSCOhost), PsycINFO (via Ovid), 

Scopus, and ProQuest Health Management (via ProQuest). Searches for MeSH headings 

and key words were conducted to identify publications for inclusion; a sample search 

strategy for MEDLINE is shown in Table 3.1. The searches were performed in January 

2017 and updated in September 2018. No date restrictions were applied.  

Table 3. 1 Search strategy used in MEDLINE database 

Steps MeSH Headings and key words 

1 "preschool child*" OR "early childhood" OR "young child*" OR kindergarten 

2 "family factor*" OR "community factor*" OR "family structure*" OR (family AND 

"socioeconomic status") OR (family AND education) OR (family AND income) OR 

("parental age") OR (family AND (ethnicity OR race OR culture)) 

3 "food choice*" OR "food preference*" OR "eating bahavio?r" OR nutrition OR diet* OR 

"dietary pattern*" OR "food habit*" OR "eating habit*"  

4 1 AND 2 AND 3 

*Asterisk used in database search to capture multiple word endings (e.g., child, children) 

Studies included in the review were: (a) original research carried out with 

quantitative analysis; (b) published in a peer-reviewed journal in the English language; 

(c) conducted in low- and middle income countries (as classified through the World Bank 

Atlas method according to per capita Gross National Income (GNI) in 2017); (d) targeted 

to preschool-age (2-6 years) or the mean age of the study population between  2.00-5.50 

years; and (e) involving strategies to modify a family and/or community factor to 

influence the eating behaviour of the child. For the purpose of this review, eating 

behaviour was defined as consumption of food or a food group, intake of nutrients and 

relevant food consumption indexes of the participants. Titles and abstracts were reviewed 
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for relevance. In addition, forward citation searching was undertaken on the reference 

lists of articles considered for review. Further methodological details are provided in 

Chapter 4. 

3.5.2 Study 2: Qualitative Study – Focus Groups 

Findings of Study 1 summarised the quantitative evidence on factors influencing 

children’s food choices, which informed the need for a qualitative investigation in Study 

2. Since parents are the main gatekeepers of what young children eat, it was important to 

explore parents/caregivers’ perceptions on factors that influence their child’s food 

choices. A qualitative approach was chosen as it allowed parents/caregivers’ views and 

experiences regarding the link between individual and other family and community 

factors and their children’s food behaviour to be explored. Focus groups, adopting a 

partial nominal group technique (NGT) were selected as the data collection method for 

this study due to their effective use in in-depth exploration of food choices in children 

(Cyril et al., 2017). NGT allows participants’ responses related to a topic of interest to be 

prioritized (MacPhail, 2001; McMillan et al., 2016) and provides equal opportunity to all 

participants to express their views and experiences on the responses discussed in the 

forum (Gallagher et al., 1993). This information will provide a better understanding of 

how the multiple factors influencing food choices of urban Sri Lankan preschool children, 

according to Bronfenbrenner’s Ecological System Theory, will inform effective eating 

interventions to promote healthy food choices in preschool children in this context. 

Methods: 

Parents/caregivers of preschool children aged 2-6 years were recruited from 

randomly selected preschool centres within the chosen study location (Kurunegala 

District) from North-western province of Sri Lanka using a multistage convenience 

sampling strategy (Figure 3.1). Preschool centre in-charges of ten randomly selected 

preschool centres were contacted in person (with a request letter to cooperate for the study 

from the Divisional Secretariat) regarding the study and requested consent to participate. 

Seven of them agreed and parents/caregivers of children belong to these preschool centres 

were informed of the study purpose and details and then invited to participate. Informed 

consent was obtained from the participants prior to participation.  A total of 13 focus 

groups (adopting partial NGT) were conducted, with 6-10 participants in each group. The 
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group discussion procedure consisted of both quantitative and qualitative components. At 

first, parents/caregivers were provided with a short questionnaire which consisted of four 

sections (Appendix 2): 

(A). General information questions (demographic data) for the participants;  

(B). Short questions on foods and beverages their preschool-aged children had eaten 

or drunk during the previous seven days (these data were used to calculate the 

dietary diversity score of children and are presented in Manuscript 3); 

(C). Pre-identified factors (from Study 1) which influence the food choices of 

preschool children; and  

(D). Strategies to improve the healthy eating behaviour of preschool children (this 

information was gathered as a part of group discussion, but not included in the 

thesis). 

The pre-identified factors were drawn from previously published literature in low- 

and middle-income countries (Alva et al., 2016; Fledderjohann et al., 2014; Hu et al., 

2010; Lindsay et al., 2012; Mascie-Taylor et al., 2010; Moseson et al., 2014; Mujibur 

Rahman et al., 1994; Norimah et al., 2014; Olney et al., 2009; Panter‐Brick, 1992; 

Sirikulchayanonta et al., 2010). After providing general and dietary information, 

participants were asked to choose six factors that they thought were the most influential 

from a provided list of pre-identified factors, and six factors they thought were the least 

influential in their preschool child’s food choices. Participants were asked to rank their 

selection of the most influential factors from 1 to 6, with 1 being the most influential. 

Responses of participants were transferred on to a flip chart fixed in front of the discussion 

area, and the factors selected by most group members (50% or more) were put forward 

for discussion, with the participants being asked the reasons for their selection of most or 

least influential factors. Thereafter, participants were asked to suggest new factors to be 

added to the pre-identified list. This was to make sure all the factors which influence the 

food choices of urban Sri Lankan preschool children had been collected. All discussions 

were audio recorded. 

The quantitative data were analysed using descriptive statistics to describe the 

data; a Kruskal–Wallis test and post-hoc procedures (for most influential factors) and 

Chi-square tests (for least influential factors) to compare participants’ responses based on 
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their age, level of school education, and family income category. The qualitative data 

underwent content analysis (Lindsay et al., 2012; Ronto et al., 2016). Initially, audio 

recordings were transcribed verbatim and reviewed by two investigators for accuracy. 

Then transcripts were translated to English. Data were coded manually, and codes were 

arranged into appropriate subcategories and categories. Further methodological details of 

this study are provided in Chapter 5. 

The study was approved by Griffith University Human Research Ethics 

Committee (GU Ref No: 2017/660) and Ethics Review Committee of Wayamba 

University of Sri Lanka (ERC No: 201810HI01). Informed consent forms were 

distributed through preschool centre in-charges and are provided in Appendix 1. 

Participants were given a fruit and vegetable pack valued at AUD$5 as a token of 

appreciation for participating in the research. 

 

Figure 3. 2 Selection of study locations and preschool centres for Study 2 & 3 

 

Stage 3 - Random 
sampling

Stage 2 - Convenience 
sampling

Stage 1 - Convenience 
sampling

North-western province of Sri Lanka

Kurunegala District

Kurunegala (Urban 
area)

Preschool centres

Puttlam District 
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3.5.3 Study 3: Cross-sectional Survey and Randomised Controlled Trial 

Study 3 was informed by the results of Study 1 and 2 and aimed to (a) assess the 

dietary habits of urban Sri Lankan preschool children; and (b) evaluate the effectiveness 

of a multicomponent healthy eating intervention on food knowledge, food preferences 

and dietary diversity of urban Sri Lankan preschool children. The double burden of 

malnutrition (under- and over-nutrition) and micronutrient deficiencies experienced by 

children under five years of age in Sri Lanka has emerged as a significant public health 

issue, especially in urban areas (Department of Census and Statistics & Ministry of Health 

Nutrition and Indigenous Medicine, 2017). Given the associations with diet and 

nutritional outcomes in children (DeBoer et al., 2013; Semba et al., 2010) and the 

tendency of childhood food behaviours tracking into adulthood (Craigie et al., 2011; 

Mikkilä et al., 2005), encouraging healthy food choices in preschool children is a priority 

to overcome childhood malnutrition and promote future health. However, due to the lack 

of dietary intake information for urban Sri Lankan preschool children, the first objective 

of this study was developed to assess their dietary diversity and dietary intake 

information.  

The findings obtained from the first objective were considered along with findings 

of Study 1 and Study 2 to prepare a population-specific, multicomponent eating 

intervention with age-appropriate activities to promote healthy food knowledge and 

healthy food preferences, and thereby improve the dietary diversity of Sri Lankan urban 

preschool children. Addressing multi-level factors, identified using an ecological 

approach, that shape the food choices of preschool children in eating interventions, is 

important for successful outcomes (Bronfenbrenner, 1994; Moore et al., 2013). Recent 

reviews identified that usage of a multicomponent approach (engaging parents) and age-

appropriate activities are characteristics of effective interventions promoting healthy 

eating for preschool children (Matwiejczyk et al., 2018; Murimi et al., 2018). However, 

Mikkelsen et al. (2014) found significant change in the eating behaviour of preschool 

children with interventions focused on either educational or multicomponent. This 

suggests that both a single strategy of using child nutrition education and a combination 

of more than one strategy (e.g. child nutrition education, food exposure, family 

engagement, and environment modification) as a multicomponent can promote healthy 

eating. Therefore, the second aim of this study was developed to evaluate the 
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effectiveness of a multicomponent intervention on children’s food knowledge, 

preferences, and dietary diversity compared to the control (no intervention) as well as a 

child nutrition education intervention.  

Methods: 

Study 3 comprised a baseline cross-sectional assessment (for the first aim) and a 

cluster randomised controlled trial (for the second aim). Child-parent dyads of children 

aged 2-6 years were recruited using convenience sampling from 21 randomly selected 

preschool centres located in Kurunegala District (excluding the centres involved in Study 

2) (See Figure 3.2 for the selection process). Initially a self-administered questionnaire 

was provided to parents/caregivers of preschool children to collect data on: 

(A). demographic and socio-economic information of the participants (children, 

parents/caregivers); 

(B). children’s eating style using a children’s eating behaviour questionnaire (CEBQ) 

(this information was collected as a part of field work, but not included in the 

thesis); 

(C). dietary diversity score (DDS); and 

(D). dietary intake of children using an adapted food frequency questionnaire (FFQ). 

Data were collected by a research team under the supervision of a nutritionist. 

Team members undertook a short training program regarding the assessment method and 

were advised to assist illiterate participants to complete the questionnaire and cross-check 

all completed questionnaires for missing information prior to participants leaving the data 

collection location.  Research team members entered the data and entries were double-

checked by the supervising nutritionist. 

DDS was calculated based on the methods used in a study by Rah et al. (2010), 

whereby parents/caregivers recorded the number of days each of the nine-food groups 

was consumed by the child during the previous week. The score ranges between 0-63 

(maximum reach by multiplying nine-food groups by seven days) and the average daily 

DDS for each child was calculated by dividing the total score by seven. A short FFQ by 

Flood et al. (2014), was adapted to assess the dietary intake information of children. 

Parents/caregivers were provided with adequate instructions including food serving size 
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photographs to estimate the food intake servings and examples on how to record the food 

and beverages their child usually ate.  

To achieve the first aim of Study 3, DDS and average daily intakes of selected 

food and beverage groups were calculated in serving sizes and frequencies. The DDS data 

collected from Study 2 participating preschool children were also merged in these 

analyses. Independent t test and ANOVA (or the Mann–Whitney U test and Kruskal–

Wallis test if not normally distributed) were used to compare average DDS values as well 

as mean values of serving sizes. Further methodological details of this section of the study 

are provided in Chapter 6. 

The second aim was achieved by implementing a cluster randomised controlled 

trial. From the recruited child-parent dyads (of Study 3), parents of children aged 4-6 

years were invited to take part in a six-week trial with three intervention arms: single 

component (education) intervention (SCI) including child nutrition education; 

multicomponent intervention (MCI) consisting of child nutrition education plus family 

engagement through nutrition education to parents, meal preparation and tasting 

experiences with parents, teachers and peers; and control (no intervention). SCI included 

interactive sessions on food groups, emphasising the importance of healthy eating and 

differentiating ‘everyday foods’ and ‘sometimes foods’ based on the Sri Lankan Food 

Based Dietary Guidelines (Ministry of Health, 2011). The MCI comprised active parental 

involvement via cooking sessions including tasting the cooked meal with children at the 

preschool centre. The duration of the trial was for six weeks based on positive outcomes 

reported in previous studies of a single (educational) component intervention (Witt & 

Dunn, 2012) and a multicomponent intervention (Sirikulchayanonta et al., 2010) with six 

and eight-week duration respectively. In addition, time constraints on this program of 

research meant the selection of a lower duration was appropriate. A minimum of 95 child-

parent dyads per arm was determined (with power=80%; =0.05; =20%) based on a 

previous study (Wiseman et al., 2016). The trial recruited 125 child-parent dyads 

(anticipated dropout rate=30%) in each arm. Fourteen preschool centres (with 345 

consenting child-parent dyads) were randomly assigned to one of three intervention arms, 

based on the size of the preschool centre (number of children) to facilitate equal numbers 

in all arms. Preschool centres being the unit of randomisation and intervention. In addition 
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to initial data collected (on demographic and socio-economic information and dietary 

diversity data), the following components were assessed at baseline: 

(A). children’s healthy food knowledge and healthy food preferences; and  

(B). self-efficacy of parents/caregivers to guide healthy food choices in their children 

(this information was collected as a part of field work, but not included in the 

thesis). 

Children’s healthy food knowledge and healthy food preferences were assessed 

using an online desktop computer activity adapted from the iPad activity titled Preschool 

Food and Play Questionnaire (Wiseman et al., 2017). The activity included 11 food photo 

pairs each including a healthy and a relatively less healthy/unhealthy food choice. All 

assessments were repeated at follow-up post-intervention to evaluate the effectiveness of 

the multicomponent intervention with family engagement on children’s healthy food 

knowledge, preferences, and dietary diversity. A difference-in-difference (DID) model 

was used to evaluate the impact of the intervention on outcomes. Further methodological 

details of this section of the study are provided in Chapter 7. 

The protocol for Study 3 was approved by Griffith University Human Research 

Ethics Committee (GU Ref No: 2017/812) and Ethics Review Committee of Wayamba 

University of Sri Lanka (ERC No: 201810HI01). Information sheets with consent forms 

for preschool in-charges and parents/caregivers are provided in Appendix 3 and Appendix 

4. The self-administered questionnaires at pre- and post- assessment and food photo pairs 

of online desktop computer activity are given in Appendix 5, Appendix 6 and Appendix 

7 respectively. Intervention supportive materials prepared for child nutrition education (a 

child workbook) and family engagement (a brochure on child nutrition and a recipe book 

on easy and healthy recipes for children) are provided in Appendix 8, Appendix 9 and 

Appendix 10 respectively. After the follow-up assessment, children who had participated 

in the trial were given a stationery pack valued at AUD$5 as a token of appreciation for 

their participation. 
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3.6 Conclusion 

This chapter outlined the research methodology and methods of this thesis. First, 

the pragmatic research paradigm was identified as the most appropriate model to frame 

the overall research. This led to an explanation of the overall research design, which 

outlined the aims and design of the three studies that constitute this research program. In 

addition, the methods used to collect and analyse data for each study were described. The 

following four chapters present findings from each study, which are presented in journal 

article format. All manuscripts have been either accepted for publication in international 

peer-reviewed journals or are under review. Each manuscript has been written in 

accordance with specific journal style requirements, including reference style, and 

spelling. 
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Chapter 4: Family and Community Factors Shaping Food Choices in Preschool 

Children in Low- and Middle-income Countries 

The previous chapter described the research methodology of this thesis.  First, the 

study population was identified, and the research paradigm and overall research design 

were outlined. Then the three interrelated studies proposed to accomplish the aim of the 

research program were introduced and described with study rationale, objectives, and 

methods. Findings of this research program are organised in four chapters (Chapters 4 to 

7). 

Findings of Study 1 (manuscript 1) are presented in this chapter, which 

systematically reviews the food-related interventions targeting the family, and 

community factors influencing the eating behaviour of preschool children in low- and 

middle-income countries. This review identifies potentially modifiable family and 

community factors used in interventions conducted in low- and middle-income contexts. 

Since this research program comprised an intervention strategy to promote healthy eating 

among preschool children in a middle-income country (Sri Lanka), understanding the 

possibly modifiable factors in similar contexts is necessary. This review provides 

evidence using quantitative investigations informing the need for a qualitative exploration 

(Study 2) to understand the complete view of how food choices develop in preschool 

children. The identified factors are used to prepare a pre-identified factor list, which was 

used in the Study 2 in support of the data collection procedure (group discussion).  
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4.1 Study 1- A Systematic Review of the Literature (Manuscript 1)  
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Chapter 5: Parental Perceptions on Preschool Children’s Food Choices 

The previous chapter identified potentially modifiable family and community 

factors used in food-related interventions among preschool children in low- and middle-

income countries. It highlighted that future eating interventions in this context will need 

to focus on increasing the nutritional knowledge of the family, household food 

availability, and family income to encourage healthy eating. Findings of Chapter 4 

emphasised the need for a qualitative exploration in this area of evidence, which was 

subsequently conducted in Study 2.  

A qualitative investigation would complement the findings of the quantitative 

evidence to provide a comprehensive view of this topic. As the influence of contextual 

factors shaping food choices differs across different contexts, understanding the role of 

these factors in the actual setting (of Sri Lanka) is important to design effective eating 

interventions (Bronfenbrenner, 1994). Urban preschool children in Sri Lanka are 

experiencing a growing prevalence of overnutrition coupled with existing conditions of 

undernutrition and micronutrient deficiencies (Department of Census and Statistics & 

Ministry of Health Nutrition and Indigenous Medicine, 2017; Jayatissa et al., 2014; 

Rajapaksa et al., 2011). This indicates a need for effective eating interventions for these 

children, and this is the focus in this program of research. Given the parental influences 

in the feeding of young children, exploring the parents/caregivers’ views on the factors 

that drive their children’s food choices has received increasing interest. Therefore, Study 

2 was designed to examine parental/caregiver perspectives on their child’s food choices. 

Chapter 5 presents the findings of Study 2 (manuscript 2), which used an 

ecological approach to explore urban Sri Lankan parents/caregivers’ perceptions of the 

factors that influence their preschool children's food choices. This investigation employed 

group discussions using a partial nominal group technique. A pre-identified factor list 

including the factors identified through Study 1 (presented in Chapter 4) facilitated the 

discussion procedure. This chapter identifies the perceived most and least influential 

factors of children’s food choices through the process of selection and ranking of the 

factors by parents/caregivers. Further, this chapter discovers reasons behind the most and 

least prioritised factors. The factors identified in this chapter were addressed in the eating 

intervention designed for this cohort of children to promote healthy food choices. 
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5.1 Study 2 - A Qualitative Study - Focus Groups (Manuscript 2)  
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Chapter 6: Dietary Habits of Preschool Children 

The previous chapter explored parental/caregiver views on factors influencing the 

food choices of urban Sri Lankan preschool children, using an ecological approach. 

Parents/caregivers in this cohort believed that food preference was the most influential 

factor in their child’s food choices, followed by nutritional knowledge of the family, 

family income, maternal control of food choices, and household food preparation 

facilities. Factors considered least influential were the child’s gender, the child’s 

nutritional knowledge, seasonal food availability, and community cultural food beliefs. 

The findings of Chapter 5 emphasised that addressing these perceived most influential 

factors in future eating interventions is necessary to increase effectiveness. However, 

understanding the healthiness of urban Sri Lankan preschool children’s dietary habits is 

required prior to conducting an intervention. To date, dietary intake information of urban 

Sri Lankan preschool children has not been evaluated. Therefore, a cross-sectional 

baseline assessment of dietary habits was included as the first stage of Study 3. 

Chapter 6, which presents the findings of Study 3A (manuscript 3), evaluates the 

dietary diversity and dietary intake information of urban preschool children in North-

Western province of Sri Lanka. This baseline assessment used a self-administered 

questionnaire comprising a nine-food group dietary diversity score calculation method 

and an adapted food frequency questionnaire. This chapter provides information on the 

average daily dietary intake of children’s selected food and beverage groups, in serving 

sizes and frequencies. It evaluates the percentage of children who met the national 

recommendation for the intake of those food and beverage groups. In addition, it assesses 

multiple dietary and social behaviours in this cohort of children. These dietary habits were 

considered when designing the intervention content. 
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6.1 Study 3A – Cross-sectional survey (Manuscript 3)  
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Chapter 7: Effectiveness of an Eating Intervention on Preschool Children’s 

Healthy Food Knowledge, Preferences, and Choices 

Chapter 7 presents the impact of a multicomponent eating intervention conducted 

to improve the food knowledge, healthy food preferences, and dietary diversity in urban 

Sri Lankan preschool children. This investigation is informed by the findings of the 

research presented in Chapters 4, 5, and 6.  Chapter 6 evaluated the dietary habits of urban 

Sri Lankan preschool children and revealed that their dietary habits were relatively 

unhealthy although most of their diets were moderately diverse. Preschool children in this 

cohort did not eat adequate fruit and vegetables; exceeded intake of sugar-added snacks 

and confectionary; and around 40% watched television while eating their evening meal. 

Given the associations with poor diet and childhood malnutrition, this finding indicates 

the need for an early intervention to change dietary habits.  

Using an ecological approach, Chapters 4 and 5 highlighted that food preferences 

of the child and family characteristics (especially the nutritional knowledge of family or 

caregivers) need to be addressed to modify food choices of urban Sri Lankan preschool 

children. Eating intervention strategies should consider the contextual factors influencing 

the food choices of children for effective and successful outcomes (Bronfenbrenner, 

1994; Moore et al., 2013).Combining more than one strategy in a multicomponent 

intervention has been shown to offer successful outcomes in eating behaviour change in 

children (Murimi et al., 2018). Therefore, a multicomponent intervention strategy was 

designed to involve the family, in addition to child nutrition education (Study 3B).  

Chapter 7 includes the details of the intervention trial and findings of Study 3B 

(manuscript 4 – under review).  Study 3B was a 6-week, cluster randomised controlled 

trial that included three arms: a multicomponent intervention (MCI); a single component 

intervention (SCI); and a control (no intervention). The family engagement incorporated 

in the MCI of Study 3B included parental nutrition education, engaging children in meal 

preparation, and tasting exposure for children with parent, teacher and peers. These 

strategies were incorporated to modify the children’s food preferences. The trial delivered 

child nutrition education through age-appropriate activities. The inclusion of the SCI arm 

allowed the impact of “family engagement” to be determined. Findings of Chapter 7 

evaluate the impact of the MCI over the control as well as the SCI on children’s food 

knowledge, healthy food preferences, and dietary diversity.  
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Title: A healthy eating intervention with family engagement improves food 

knowledge and food preferences of preschool children 

 

7.2 Abstract 

Objective: To evaluate the effectiveness of a multicomponent intervention comprising 

child nutrition education plus family engagement on children’s food knowledge, healthy 

food preferences and dietary diversity scores. 

Design: A six-week cluster randomised controlled trial with three intervention arms: 

single component intervention (SCI) includes child nutrition education; multicomponent 

intervention (MCI) consisting of child nutrition education plus family engagement, 

through parental nutrition education, meal preparation and tasting with parents, teachers 

and peers; and control, conducted during February to July 2018. Preschool centres were 

randomly assigned to one of the intervention arms. Intervention effects were analysed 

using a pre-post analysis and a difference-in-difference model. 

Setting: Fourteen preschool centres in an urban area of Kurunegala, Sri Lanka 

Participants: Child-parent dyads of children aged 4-6 years 

Results: Both SCI and MCI showed significant increases in children’s food knowledge 

and healthy food preferences scores at post-intervention. Compared to control arm, SCI 

and MCI significantly increased children’s food knowledge (2.66 (SE 0.53), 3.76 (SE 

(0.52) respectively) and healthy food preferences scores (2.15 (SE 0.52), 2.76 (SE 0.52)), 

reporting greater impacts for MCI. Children’s food knowledge score (1.10 (SE 0.50)) was 

significantly improved for MCI compared to SCI. No significant effects were found for 

SCI or MCI on dietary diversity score.  

Conclusion: Both MCI and SCI significantly improved children’s food knowledge and 

healthy food preferences. Food preferences develop into eating behaviour over time, thus, 

a delayed post-intervention assessment could evidence a greater sustained impact of a 

MCI on food knowledge, healthy food preference and, perhaps most importantly, dietary 

diversity. 
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7.3 Introduction 

The increasing burden of childhood obesity together with ongoing issues of 

undernutrition and micronutrient deficiencies is a public health threat to middle-income 

countries including Sri Lanka. Recent national statistics confirm a 87.5% increase in the 

prevalence of overweight and obesity among children under 5 years old in urban locations 

of Sri Lanka between 2006 - 2016 (from 0.8% to 1.5%) (1, 2). This double burden of 

malnutrition has been in part attributed to unhealthy diets and related behaviours. 

In preschool children, energy dense (high fat and sugar) foods and beverages 

consumption has shown positive associations with risk of overweight and obesity (3-5). 

Moreover, lower intake of fruits and vegetables has been associated with undernutrition 

and micronutrient deficiencies in Indian young children (6). A recent study reported that 

on average urban Sri Lankan children do not consume adequate servings of fruits (1.02) 

and vegetables (0.84) daily with the daily recommendations of ≥2 servings for fruits as 

well as vegetables met by less than 20% of children (7). Conversely, more than one-third 

of children consumed sugary snacks and confectionaries daily with 1 in 10 having them 

twice a day (7). Given childhood dietary behaviours track into adulthood (8, 9) and 

preschool-age is the critical period in the formation of food preferences and choices (10, 

11), cultivating healthy food choices in preschool children via age-appropriate 

interventions is essential. 

Dietary behaviour is an outcome of multiple interactive factors within and around 

a child. Exploring factors that influence children’s dietary behaviour using an ecological 

approach is required to design effective interventions (12, 13). A recent systematic review 

of interventions targeted at improving eating behaviours of preschool children, found that 

nutritional knowledge of family/caregivers, household food availability and family 

income can be modified to change the food choices of preschool children in low- and 

middle-income countries (14).  Therefore, improving family nutritional knowledge and 

creating a supportive family environment for the child to promote healthy eating should 

be targeted in healthy eating interventions for children of middle-income countries such 

as Sri Lanka (15). Sri Lankan urban parents/caregivers have reported food preferences of 

the child as the core factor that drives preschool children’s food choices (16). Family 

income, nutritional knowledge of the family, maternal control of food choices and 

household food preparation facilities were also selected by these parents as most 
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influential. This highlights the need for effective eating interventions to modify food 

preferences of the child and family characteristics (16). 

Extensive literature suggests that improving the nutritional knowledge of children 

via nutrition education interventions improves their healthy food choices (17-20). 

However, a recent study conducted within a group of Australian preschool children found 

that nutrition education increased their nutritional knowledge, but not their healthy food 

preferences/choices (21). Although preschool children have the ability to distinguish 

foods as either healthy or unhealthy (20, 22, 23), this may not translate into healthier food 

choices (21). This may, at least in part, be explained by the parental belief that their 

preschool child’s food preferences are shaped by sensory cues of taste and appearance of 

the food (16). Therefore, a comprehensive approach beyond nutritional education is 

required to modify children’s food preferences. 

Multicomponent interventions including parental/caregiver engagement have 

shown promising results in promoting healthy eating (24-26). As parents are the key 

decision makers on what their child eats and are foremost role models for young children 

to imitate in their eating behaviours (27), involving parents in interventions makes sense 

(28-31). In addition to nutrition education sessions for parents, engaging parents and 

children in joint interactive food activities has been shown to be more beneficial (29-31) 

than distributing educational materials to parents via preschools (21). The study by De 

Bock et al. (29) included meal preparation and eating meals together in groups of children, 

teachers and parents as an interactive activity. Moreover, incorporation of food tasting 

experiences and role modelling of eating by parents, teachers and peers promotes healthy 

food preferences in preschool children (28, 32). 

The current study was designed as a multicomponent intervention (MCI) 

comprising child nutrition education plus family engagement to promote food knowledge, 

healthy food preferences and dietary diversity of urban Sri Lankan preschool children. 

Dietary diversity is a proxy measure for nutrient adequacy and dietary quality (Kennedy, 

2009). Therefore, it was included to assess the healthfulness of diet. We hypothesized a 

MCI would be more effective than a single component intervention (SCI) (nutrition 

education) and no intervention in increasing food knowledge, healthy food preferences 

and dietary diversity of preschool children. 
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7.4 Methods 

Study design 

A cluster-randomised controlled trial with three arms was conducted for a six-

week period, to promote food knowledge, healthy food preferences and dietary diversity 

in preschool children during February to July 2018. Participating preschool centres 

(known as Early Childhood Development (ECD) centres in Sri Lanka) were considered 

as the unit of randomisation and intervention. Separate preschool centres were chosen to 

avoid the possibility of exchange of intervention information among parents and children 

between different intervention arms. Participant recruitment and the study process are 

presented in Fig. 1. The ethical approval for this study was obtained (removed for blinded 

review). 

Study participants 

Fifteen preschool centres (government and privately owned) were randomly 

selected from a list of preschool centres registered under the local government authorities, 

Kurunegala and Mawathagama District Secretariats.  Preschool centre in-charges were 

approached in person, invited to take part in the trial, with 14 (93%) (privately owned) 

agreeing and subsequently informing parents of children aged 4-6 years attending their 

centre about the opportunity to participate in the study. Children-parent dyads were 

recruited after obtaining written consent from parents. Consenting preschool centres were 

randomly assigned to one of three intervention arms stratified by the size of the preschool 

centre (number of children) to promote equal numbers in all arms.   

A minimum of 95 child-parent dyads per arm would be needed to detect effects 

with a power of 80% (where α=0.05; β= 20%) based on a previous study with similar 

study output (i.e. food knowledge and healthy food preferences of preschool children) 

(21). Anticipating a dropout rate of 30%, 125 child-parent dyads per arm were recruited 

in the trial. In total 345 child-parent dyads consented to participate and were blinded to 

intervention conditions at recruitment and baseline assessment.  
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Figure 7. 1 CONSORT flowchart of the study process of healthy eating intervention to 

improve preschool children’s food knowledge, healthy food preferences and dietary 

diversity. 
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Description of interventions 

The three intervention arms included were: single component (education) 

intervention (SCI) arm; multicomponent intervention (MCI) arm and control arm. Five 

preschool centres participated in SCI arm, five centres in the MCI arm, and four centres 

in the control arm. Participating preschool centres of SCI arm received a child nutrition 

education intervention which was designed as six 30-45-minute weekly sessions with the 

content matched to participant characteristics and learning patterns. The sessions 

involved introducing food groups, awareness on importance of healthy eating for a 

healthy body, and the differences between ‘everyday foods’ and ‘sometimes foods’ 

(classified according to the Sri Lankan Food Based dietary guidelines) (33). Foods 

recommended to consume are categorised as ‘everyday foods’, and those restricted are 

categorised as ‘sometimes foods’. Parents of children belonging to this intervention arm 

received a brochure on child nutrition post-intervention. 

The MCI was underpinned by Bronfenbrenner’s Ecological System Theory (12). 

This focused on developing food preferences of the child toward healthy food (individual 

characteristics of a child), while improving the nutritional knowledge of parent/caregiver 

and creating a supportive food environment for the child. Therefore, in addition to child 

nutrition education, the MCI arm included: family engagement as nutrition education for 

parents via group sessions; family participation in meal preparation; and tasting exposure 

for children with parents, teachers and peers at the preschool centres guided by the 

research team. The contents of the educational sessions were decided based on Sri Lankan 

urban parents’ perceptions of factors most influencing their preschool children’s food 

choices (16). Based on the effect parental engagement emphasised in previous studies, 

the components of meal preparation (29) and tasting exposure were included (28, 32). In 

addition, an activity of washing hands before meals and during meal preparation was 

included to emphasise hand hygiene. This activity was included due to the role of hand 

hygiene in reducing respiratory and gastrointestinal infections in children (34, 35) 

recognised as an immediate causative factor for child undernutrition in South-East Asia 

(36). Detailed description of the SCI and MCI arms are outlined in Table 1. Those 

assigned to the control arm received a single nutrition education session (covering SCI 

session topics 1 & 2) for preschool children and a brochure on child nutrition for parents; 

all provided post intervention.   
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Interventions were delivered at participating preschool centres by a nutritionist-

led five-member research team (final year food and nutrition undergraduate students). 

The research team was trained by the nutritionist on intervention delivery with mock 

sessions. Every child was given a stationery pack valued at AUD$5 as a token of 

appreciation for their participation after post-intervention assessment. All children 

attending the preschool centres participated in the intervention, but data were only 

collected from the 4-6-year-old children with parent consent. 
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Table 7. 1 Outline of the intervention components of SCI and MCI arms 

Intervention 

arm 
Involved Duration Session topic 

Communication 

mode 
Take home materials 

SCI Children 6 weeks; one 

session per week, 

each 30-45 minutes 

1. Introduction to food and 

food groups 

Interactive food photo 

pictures (A4 size) for 

all activities and a 

Kids Workbook 

Completed Kids Workbook on 

choosing, colouring and 

pasting healthy food choices 

   2. Healthy vs unhealthy eating  

   3. Choose and colour healthy  

   4. Create my healthy food 

plate 

  

   5. Healthy vs unhealthy eating 

card sorting activity 

  

   6. Create my healthy food 

plate 

  

MCI Children Received as per 

SCI  

Received as per SCI Received as per SCI Received as per SCI 

 Parents/ 

caregivers 

6 weeks; one 

session per week, 

education sessions 

30 minutes and 

cooking sessions 

60-90 minutes 

1. Importance of nutrition in 

children 

2. Cooking healthy  

3. Make your child eat right 

(suggestions to promote 

healthy eating; tips to 

manage food expenses) 

4. Cooking healthy  

5. Moms’ questions  

6. Cooking healthy  

Engaged in meal 

preparation and 

cooked meal tasting 

together with parents, 

teachers and peers 

 

Brochure on children’s 

recommended food intakes 

and some suggestions to 

support healthy eating  

   Washing hands before 

meal preparation and 

eating 

Recipe book on easy and 

healthy recipes for kids 
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Data collection 

Data were collected at both baseline (pre-intervention) and post-intervention time-

points except for demographic and socio-economic information from children and 

parents/caregivers of all intervention arms. Post-intervention assessment was completed 

within 1 week after the intervention. 

Food knowledge and healthy food preference 

Preschool child food knowledge and healthy food preferences were assessed using 

an online desktop computer activity adapted from the iPad activity titled “Preschool Food 

and Play Questionnaire” (37). The original iPad activity has 10 food photo pairs and 

adaptation of this tool was conducted by replacing the existing food photo pairs with 

similar food photos in terms of food category and local availability in Sri Lanka. As such 

two food photo pairs were removed due to non-availability in Sri Lanka and three new 

food photo pairs were included with the purpose of testing children’s knowledge 

regarding the unhealthiness of deep-fried fast foods and the healthiness of vegetables and 

green leaves. The adapted questionnaire consisted of 11 food photo pairs, one 

representing healthy and the other representing a relatively less healthy/unhealthy food 

choice. Healthy food choices were sultanas (raisins), rice, yoghurt, green gram (mung 

bean), drinking water, banana, milk, guava, ‘Pittu’ (made by rice flour and scraped 

coconut), bean curry and ‘Gotukola leaf sambal’ (green leafy vegetable salad with scraped 

coconut). The paired less healthy/unhealthy food choice were jujubes (candy), ‘Kottu’ 

(chopped flatbread meal with high fat and salt content, prepared with refined wheat flour 

and oil mixed with some vegetables, egg and/meat, and spices), doughnut, bun, juice 

(processed), biscuits, soft drink, piece of icing cake, rolls (deep fried fast food), potato 

chips and chilli paste (grounded chilli flakes with high fat content). All foods were locally 

photographed on a plain background. This data collection tool was implemented with 

each child individually in a separate room at their preschool centre and took 

approximately 6-8 minutes per child.   

At the beginning of the activity, each child was asked a question “What do you 

mean by healthy?” Then they were provided with an age-appropriate explanation, such 

as, “Being healthy means that you can play outside, you don’t get sick and you feel good”.  

Thereafter, each child was asked to choose a doll and pretend that he/she was taking care 
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of the doll and needed to help the doll to be healthy. The usage of the doll positioned the 

child in a caretaker role and thus makes it less likely they make choices based on personal 

preferences (37, 38). To test knowledge, the activity with 11 pairs of food photographs 

was presented to the child in random order on the desktop computer with the child asked 

to ‘point to the food that will make the doll healthy’. To test food preferences, the same 

activity was repeated (without the doll), asking the child to ‘point to food that he/she likes 

most’. The computer application of the activity was setup to assign the photo pair display 

order randomly for the assessment of each child. Choices of each child were scored as 

one (1) point for healthy choice and zero (0) point for relatively less healthy/unhealthy 

choice and summed up for food knowledge and food preferences separately. This 

assessment was performed by the nutritionist involved in this study. 

Dietary Diversity Score (DDS) 

DDSs were calculated for each child using the nine-food groups of: rice, lentils, 

green leafy vegetables (green salads and ‘Mellum’), yellow/orange fruits, eggs, fish 

(including seafoods), chicken, meat other than chicken and milk (including all dairy based 

food products and excluding breast milk). A DDS assessment using nine-food groups was 

decided based on Rah el al. (39), as their research was conducted with children aged less 

than 5 years which is comparable to the age group of our study population. The number 

of days children consumed items from the nine-food groups during the previous week 

was obtained from parents/caregivers to determine the DDS (39). The total DDS was in 

the range of 0-63 (nine food groups X seven days), with the average daily DDS for each 

child calculated by dividing the total by seven. 

Demographic and socio-economic data  

Demographic and socio-economic information of the parent/caregiver (age, sex, 

years of education, occupation and monthly family income) and the child (age and sex) 

were collected prior to the randomisation at baseline, from parents/caregivers of the 

preschool children using a paper-based self-administered questionnaire. 

Data analysis 

Differences between baseline child and parent characteristics (demographic and 

socio-economic) by intervention arm were examined using chi squared tests (categorical 
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variables). Exploratory data analysis of outcome variables (food knowledge, healthy food 

preference and dietary diversity scores) found that normality was violated, therefore 

Wilcoxon signed rank tests were performed to determine any significant changes in the 

preschool children’s food knowledge, food preferences and dietary diversity scores 

between the baseline and post-intervention assessment at individual level within each 

arm. Significant differences between the mean scores of intervention arms at post-

intervention were determined using Kruskal-Wallis analyses and post hoc tests 

(Benjamini-Hochberg correction was made at false discovery rate of 5%) (40). 

A regression-based difference-in-difference (DID) model was used to evaluate the 

effect of each intervention arm compared to the other two intervention arms on children’s 

food knowledge, preference and dietary diversity scores between the baseline and post-

intervention assessment. Intervention arms were considered as clusters for analyses. DID 

was employed to control the baseline differences confounding the treatment outcomes. 

The estimation followed the model of: 

𝑦 = 𝛽0 + 𝛽1𝑇𝑖 + 𝛽2𝐴𝑖 + 𝛽𝐷𝑖𝐷𝑇𝑖𝐴𝑖 + 𝑋𝑖𝛽 + 𝜀𝑖  

Where y is the outcome variable of interest, Ti is the ‘dummy’ variable for the timeline of 

assessment (baseline = 0, post-intervention = 1), Ai is the ‘dummy’ variable for the 

intervention arm (control = 0, intervention = 1) and Xi is the covariate (confounders).  

Baseline characteristics varied with parent/caregivers’ gender, ethnicity, years of 

education, occupation and monthly income level. Parent/caregivers’ gender and 

occupation were not included in the model as covariates, as they were representing the 

participating parent/caregiver who completed the demographic and socio-economic 

questionnaire, hence were not considered as modifiers of outcome variables (food 

knowledge, preferences and dietary diversity scores). Suitable ‘dummy’ variables were 

created for covariates, although they are time-invariant confounders. Ethnicity of 

Sinhalese ethnic group = 0 and other ethnic groups = 1, since majority of the study 

population were Sinhalese.  Parent/caregiver years of education of < 12 years = 0 and ≥ 

12 years = 1, as completing 11 years of education (General Certificate of Examination 

Ordinary Level - senior secondary education) is the milestone achieved by most (70%) 

Sri Lankans (41). Parent/caregivers’ monthly family income of <45,000LKR = 0 and 
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≥45,000LKR = 1, since the median monthly income of households in Kurunegala District 

was around 45,000LKR (42). 

The treatment effect (DID) is estimated as the coefficient of the interaction 

variable of ‘Time (Ti) and Intervention arm (Ai)’, which is calculated as the difference of 

the mean score change in the exposed (intervention) group minus the change in the 

unexposed (control) group. Three combinations of exposed v. unexposed groups were 

tested: SCI v. Control; MCI v. Control; and MCI v. SCI. It was assumed that without 

exposure (intervention), outcome variables of the exposed group and unexposed group 

followed a parallel trend over time. Analyses were performed using SPSS version 25.0 

(43) and Statistical software package Stata 16.0 (44) with only complete data of baseline 

and post-intervention participants included. A P value <0.05 was considered as 

significant in all analyses. 

7.5 Results 

Characteristics of participants 

Of the 345 participants recruited, 321 (93.0%) completed all assessment at 

baseline (including demographic and socio-economic information), 306 (88.7%) 

completed two outcome variables (food knowledge score and healthy food preference 

score) and 258 (74.8%) completed the third outcome variable (DDS) at the post-

intervention assessment. Analyses were based on 306 child-parent dyads except for DDS. 

The majority of children belonged to the age category of 48-59 months (84.6%), with 

similar sex distribution at all intervention arms. As identified in the methods, there were 

significant baseline differences between the intervention arms for parent/caregiver 

characteristics including gender, ethnicity, years of school education, occupation and 

monthly household income (Table 2). The participating parents/caregivers in MCI arm 

(with family engagement) included comparatively more females (95.0%), housewives 

(75.8%), fewer years of education (<12 years) (62.6%), and had lower monthly household 

income of <45,000LKR (<USD 241.18) (85.9%) as well as fewer belonging to Sinhalese 

ethnicity (63.6%) compared to those in the SCI and control arms. 
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Table 7. 2 Demographic and socio-economic characteristics of the participants at 

baseline by intervention arms, and comparison of difference between arms 

Participant 

characteristics  

Total  

(n 306) 
 

SCI arm  

(n 101) 

 
MCI arm  

(n 99) 

 Control 

arm  

(n 106) 

P 

value 

 n %  n %  n %  n %  

Child 
  

 
  

      
 

Age (months) 
  

 
  

      
 

48 - 59  259 84.6  89 88.1  85 85.9  85 80.2 0.263 

60 - 72  47 15.4  12 11.9  14 14.1  21 19.8 
 

 
  

 
  

      
 

Gender 
  

 
  

      
 

Male  156 51.0  49 48.5  52 52.5  55 51.9 0.829 

Female  150 49.0  52 51.5  47 47.5  51 48.1 
 

 
  

 
  

      
 

Parent/ caregiver 
  

 
  

      
 

Age (years) 
  

 
  

      
 

< 30 67 22.0  21 20.8  21 21.2  25 23.8 0.162 

30 - 49  225 73.8  76 75.2  70 70.7  79 75.2 
 

≥ 50  13 4.3  4 4.0  8 8.1  1 0.9 
 

 
  

 
  

      
 

Gender 
  

 
  

      
 

Male  43 14.0  13 12.9  5 5.0  25 23.6 0.001 

Female  263 86.0  88 87.1  94 95.0  81 76.4 
 

 
  

 
  

      
 

Ethnicity 
  

 
  

      
 

Sinhalese  232 75.8  75 74.2  63 63.6  94 88.7 0.001 

Muslim 63 20.6  24 23.8  29 29.3  10 9.4 
 

Tamil  11 3.6  2 2.0  7 7.1  2 1.9 
 

 
  

 
  

      
 

Level of Education 
  

 
  

      
 

≤ 10 years 37 12.1  12 11.9  18 18.2  7 6.6 0.001 

Completed Grade 11  103 33.7  27 26.7  44 44.4  32 30.2 
 

≥ 12 years  166 54.2  62 61.4  37 37.4  67 63.2 
 

 
  

 
  

      
 

Occupationa 
  

 
  

      
 

Housewife  193 63.1  62 61.4  75 75.8  56 52.8 0.002 

Professional/ 

technical/managerial  

60 19.6  20 19.8  8 8.1  32 30.2 
 

All other 

occupations 

53 17.3  19 18.8  16 16.1  18 17.0 
 

 
  

 
  

      
 

Household income 

(Rs.) 

 
 

 
  

      
 

< 30,000  132 43.1  33 32.7  63 63.6  36 34.0 <0.001 

30,000 - < 45,000  78 25.5  29 28.7  22 22.2  27 25.5 
 

≥ 45,000 96 31.4  39 38.6  14 14.1  43 40.6 
 

a Missing value from one participant. 

Significant P values are indicated in bold font. 
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Children’s food knowledge score 

Wilcoxon signed rank tests showed that children’s food knowledge (mean) scores 

increased significantly from baseline to post-intervention for both SCI and MCI arms 

(Table 3). Kruskal-Wallis analyses and post hoc tests revealed that children’s food 

knowledge score at post-intervention significantly increased in SCI arm and MCI arm 

compared to control arm (Table 3). No significant differences were observed between the 

SCI arm (without family engagement) and MCI arm (with family engagement) at post-

intervention (Table 3). Table 4 presents the effects of intervention using difference-in-

difference (DID) estimation with three outcome variables adjusted with three covariates 

(parents/caregivers’ ethnicity, years of education and household monthly income). 

Significant positive intervention effects were observed for all intervention combinations: 

SCI v. control arm, MCI v. control arm; and MCI v. SCI arm (with v. without family 

engagement) with mean score changes (DID) of 2.66, 3.76 and 1.10 respectively (Table 

4). Fig. 2 illustrates the impact of MCI on children’s mean food knowledge score 

compared to the SCI. ‘DID Assumption’ is the predicted trendline of MCI parallel to SCI. 

Children’s healthy food preferences score 

Mean scores for healthy food preferences significantly increased in SCI and MCI 

from baseline to post-intervention (Table 3). At post-intervention, only SCI and MCI 

showed significant differences in mean scores of children’s healthy food preferences 

compared to control arm (Table 3). According to DID estimation, positive significant 

intervention effects were reported in SCI v. control arm (DID =2.15) and MCI v. control 

arm (DID = 2.79) (Table 4). Non-significant positive effects were observed in MCI v. 

SCI arm (with v. without family engagement) (DID = 0.64, p=0.220) (Table 4) and 

displayed in Fig.3. 

Children’s dietary diversity score 

Neither of the intervention arms showed significant differences in average dietary 

diversity score of children between baseline and post-intervention (Table 3). Although 

minor positive intervention effects were reported in MCI v. control arm (DID = 0.09) and 

MCI v. SCI arm (with v. without family engagement) (DID = 0.16), the effect was not 

significant (Table 4). 



 

122 

 

 

Table 7. 3 Mean scores of children’s healthy food knowledge, healthy food preferences and dietary diversity in all three intervention arms 

at baseline and post-intervention assessment  

 Baseline  Post-intervention      

Intervention outcome variable Mean SD  Mean SD  
Mean 

difference 
 Test 

statisticc 
P value 

Healthy food knowledge score            
SCI (n 101) 5.16 2.22  7.69a 2.91  2.53  -5.83 <0.001 

MCI (n 99) 4.38 2.28  8.02a 2.56  3.64  -7.16 <0.001 

Control (n 106) 5.15 2.69  5.03b 2.89  -0.12  0.17 0.863 
           

Healthy food preferences score            

SCI (n 101) 5.05 2.28  7.23a 3.01  2.18  -5.58 <0.001 

MCI (n 99) 4.42 2.37  7.24a 2.76  2.82  -6.28 <0.001 

Control (n 106) 4.85 2.55  4.88b 2.75  0.03  -0.58 0.562 

           

Dietary diversity score (DDS)            

SCI (n 76) 4.43 0.92  4.46 0.92  0.03  -0.60 0.551 

MCI (n 96) 4.42 0.80  4.62 0.84  0.20  -1.94 0.053 

Control (n 86) 4.45 0.86  4.56 0.78  0.11  -1.57 0.117 
a,b Significant differences of means scores at post-intervention assessment using Kruskal–Wallis test and post-hoc procedures indicated with 

different superscript letters (Benjamini–Hochberg adjustment for multiple comparisons at the false discovery rate of 0.05). 
c Statistics using Wilcoxon signed rank test. 

Significant P values are indicated in bold font. 
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Table 7. 4 Intervention effects on mean scores of children’s healthy food knowledge, healthy food preferences and dietary diversity 

compared to control/SCI arm: difference in difference (DID) estimation 

 Baseline  Post-intervention       

Outcome variable Interventiona Controlb Diff.  Interventiona Controlb Diff.  DIDc SEd t value R2 P value 

 Mean Mean   Mean Mean        

Healthy food knowledge score              

SCI v. Control 5.38 5.30 0.08  7.91 5.18 2.73  2.66 0.53 5.03 0.15 <0.001 

MCI v. Control 4.29 5.07 -0.78  7.93 4.95 2.98  3.76 0.52 7.27 0.22 <0.001 

MCI v. SCI 4.38 5.05 -0.67  8.02 7.58 0.43  1.10 0.50 2.20 0.29 0.029 

                   
Healthy food preferences score                 
SCI v. Control 5.12 4.87 0.25   7.29 4.90 2.40   2.15 0.52 4.11 0.13 <0.001 

MCI v. Control 4.42 4.79 -0.36  7.24 4.81 2.43  2.79 0.52 5.39 0.15 <0.001 

MCI v. SCI 4.48 4.89 -0.41  7.30 7.07 0.23  0.64 0.52 1.23 0.21 0.220 

              
DDS              
SCI v. Control 4.35 4.40 -0.05  4.38 4.51 -0.12  -0.07 0.19 0.37 0.03 0.715 

MCI v. Control 4.29 4.37 -0.07  4.49 4.47 0.02  0.09 0.17 0.52 0.04 0.603 

MCI v. SCI 4.37 4.38 -0.01  4.57 4.42 0.15  0.16 0.19 0.84 0.02 0.404 
a&b Denoted first and second arms respectively mentioned in the intervention arm pair under each outcome variable 
c Difference-in-difference was estimated using linear regression model adjusting for covariates including caregivers’ ethnicity, caregivers’ 

years of school education and caregivers’ household monthly income.  
d Robust Standard Error. 

Significant P values are indicated in bold font. 



 

124 

 

 

Figure 7. 2 Mean score change with DID in food knowledge of children of MCI v. SCI 

arm (with v. without family engagement) (DID Assumption is the predicted trend line of 

MCI parallel to SCI). 
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Figure 7. 3 Mean score change with DID in healthy food preferences of children of 

MCI v. SCI arm (with v. without family engagement) (DID Assumption is the predicted 

trend line of MCI parallel to SCI). 

 

4.48

7.30

6.66

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

Baseline Follow-up

H
ea

lt
h

y
 f

o
o

d
 p

re
fe

re
n

ce
s 

sc
o

re

MCI SEI DID Assumption

DID = 0.64 
p = 0.220 



 

126 

 

7.6 Discussion 

Multicomponent (with family engagement), population-specific eating 

interventions, which address underlying factors driving children’s food choices, are 

proven to be effective in establishing healthy food choices in preschool children (24-26). 

The present study shows that MCI (with family engagement) in Sri Lankan urban children 

increases their food knowledge and healthy food preferences. The results support the 

hypothesis of determining significant effects compared to the control arm (no 

intervention) as well as partially supporting significant impacts compared to SCI (without 

family engagement). 

The MCI delivered in this study, significantly increased the children’s mean food 

knowledge and healthy food preferences scores from baseline to post-intervention. 

Intervention effect was estimated using DID method and MCI showed a significant 

positive effect on children’s mean food knowledge and healthy food preferences scores 

compared to the control group. This is consistent with previous research that assessed 

children’s food knowledge, attitudes and habits after a multicomponent intervention (31). 

Interactive meal preparation sessions with parents at preschool centres and eating the 

prepared meals together with parents, teachers and peers support taste exposure to foods 

and modelling of food behaviour. This supports the findings of Sirikulchayanonta et al. 

(28) study conducted among Bangkok kindergarten children that showed cooking, tasting 

and eating together increased the intake of fruits and vegetables as well as a review that 

reported taste exposure interventions yielded successful outcomes in healthy food 

(vegetables) choices and consumption (32). Meal preparation sessions and provision of a 

recipe book with easy to prepare healthy recipes for kids, supported parents cooking skills 

and confidence to prepare healthy meals for their children. Evidence confirms that 

cooking programmes have improved the cooking confidence in parents and thereby 

promote healthy food choices in parents and their children (45, 46). 

In this study, SCI showed positive effects for children’s mean food knowledge 

and healthy food preferences scores compared to the control arm. While the MCI revealed 

greater effects on children’s food knowledge and healthy food preferences, when 

compared with the SCI outcomes, there was not a statistical difference in children’s 

healthy food preferences score. At face value, this finding suggests that an SCI oriented 
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on nutrition education for children could be a more cost effective and feasible intervention 

which offers similar positive outcomes to a MCI. It is evident that preschool centre-based 

nutrition education alone can improve the nutritional knowledge of children, which can 

positively influence their food preferences and support healthy food consumption (20, 

47). However, it is unknown whether the acquired food knowledge and healthy food 

preferences by children who received the SCI would be sustained in the medium term 

compared with an MCI that also engaged parents. Sustained effects have been observed 

in children’s nutrition education interventions that include some involvement of primary 

caregivers such as nutrition education sessions, workshops, provision of nutrition 

information pamphlets/brochures, menu samples and weekly positive health messages to 

primary caregivers (19, 48-51). A recent review reported that allowing an adequate 

duration (at least 6 months) to observe intervention effects is an important undertaking to 

evidence the success of an intervention (24). Future research should include a third data 

collection point six months post intervention to examine whether the improved 

knowledge and preferences are sustained at a similar level in both groups (SCI and MCI). 

The current study found no significant differences in children’s dietary diversity 

score between children who participated in either MCI or SCI arms when compared to 

those in the control arm. MCI showed more positive effect on children’s dietary diversity 

score than that of SCI, though the difference was not significant. This might be due to the 

short duration (six weeks) of the intervention program in our study being not adequate to 

make changes in food preferences and a supportive home environment for healthy eating. 

Dietary intake/behaviour changes through interventions need more time to reveal a 

significant effect (24). Previous multicomponent intervention studies that have reported 

positive effects on dietary intake were conducted over a longer timeframe ranging from 

ten weeks (52) to one year (29, 30, 48). Either a delayed post-intervention assessment or 

repeating the intervention for an extended period could be required to identify the 

intervention’s impacts on dietary diversity of children. 

Strengths of the present study include inclusion of adequate sample size in each 

intervention arm and usage of age-appropriate evaluation methods to collect data from 

the population of interest. Evaluating children’s responses using an age-appropriate visual 

food photograph activity increases the engagement of children in the research and the 

credibility of our findings (21). Additionally, usage of the DID estimation method to 



 

128 

 

evaluate the effectiveness of the intervention/exposed arm compared to the 

control/unexposed arm is also considered a strength of this study, as the confounding 

effects of the baseline characteristics were adjusted. Thus, supporting the generalisability 

of the findings to other urban locations in Sri Lanka. 

The present study has several limitations. First, although the intervention was 

assigned randomly, which reduced selection bias, the randomisation was made at the 

preschool centre level rather than at the individual level. This accounts for the differences 

between the baseline demographic and socio-economic characteristics of the participants 

among the intervention arms. However, by using the DID estimation, all observed and 

unobserved confounders were adjusted during intervention effect calculation. Second, 

only data from the consenting child-parent dyads were included for analysis, which means 

there is potential for selection bias in the study sample as parents more concerned about 

health may be over-represented. Third, this study did not employ a delayed post-

intervention assessment to assess longer term impacts. Allowing a transition period is 

important for parents to apply their newly acquired knowledge and resources and 

encourage children for healthy eating. This could be addressed by lengthening the 

intervention duration or including a third data collection point. Finally, intake of 

individual food groups was not assessed to evaluate the effectiveness of the intervention 

on healthy eating along with dietary diversity score. Although the dietary diversity score 

did not change significantly at post intervention assessment, individual food groups may 

differ. 

7.7 Conclusion 

Overall, our findings suggest that the MCI, comprising nutrition education with 

children and parents together with family participation in meal preparation and tasting, 

positively influenced the food knowledge and healthy food preferences of Sri Lankan 

urban preschool children. Although the present study identified significant positive 

impacts through SCI (without family engagement), comparatively greater impacts on 

intervention outcomes were reported in MCI over SCI (though not significant). Neither 

MCI nor SCI showed a significant impact on children’s dietary diversity score. As 

acquired food preferences develop into eating behaviour over time, a delayed post-

intervention assessment could evidence the greater sustained impact of an MCI on food 
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knowledge, healthy food preference and, perhaps most importantly, dietary diversity. 

Findings imply the need for the inclusion of children’s nutrition education in the 

preschool curriculum and consideration of the incorporation of family engagement in 

preschool centre-based activities in Sri Lanka’s national policy on Early Childhood 

Development to promote healthy eating in children. 
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Chapter 8: Discussion and Conclusion 

8.1 Introduction 

The overall aim of this program of research was to investigate the application of 

an ecological approach to improve healthy eating in urban preschool children in Sri 

Lanka. This research incorporated four research questions, which were developed to meet 

the overall aim of the thesis. Three interrelated research studies, including a systematic 

review of food-related interventions targeting family and community factors; and a 

qualitative exploration of urban Sri Lankan parents/caregivers’ perceptions on factors that 

influence their children’s food choices, were conducted to answer these research 

questions. Also incorporated was an evaluation of dietary habits of these children in terms 

of food servings, frequencies, and dietary diversity; and an investigation of an ecological 

approach-based healthy eating intervention on preschool children’s food knowledge, 

preferences, and choices. This research contributes an enhanced understanding of the role 

of individual and contextual factors in the formation of food choices in preschool children 

in low- and middle-income countries, with a specific focus on urban Sri Lanka. It also 

identifies the effectiveness of applying an ecological approach in a population-specific 

healthy eating intervention in urban Sri Lankan preschool children.  

This final chapter starts with my reflections on the research process, followed by 

an overview of key research findings. The implications of the findings and 

recommendations for future research are provided. Finally, the overall conclusions of the 

program of research are presented. 

8.2 Reflections on the Research Process 

Conducting this research has given me a number of insights into the research 

process. Initially this research program was commenced with a systematic review of the 

literature, allowing me to gain knowledge and become familiar with the role of family 

and other contextual factors in interventions conducted in low- and middle-income 

countries. This helped me to identify gaps in the literature and, in turn, informed the 

development of the next study of this research program to explore parents’ views on 

factors influencing the food choices of urban Sri Lankan preschool children. Further, this 

review supported the development of a list of pre-identified factors to be included in the 

second study with parent/caregiver group discussions. 
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I encountered a significant obstacle during the participant recruitment for the 

second study of focus group discussions with parents/caregivers of preschool children. 

Getting approval to access the preschool centres through the local government authority 

was straightforward, as I had recommendation letters from the local university (Wayamba 

University of Sri Lanka). However, obtaining consent to participate from preschool centre 

in-charges and parents/caregivers was difficult as they had some concerns about food and 

nutrition programs. In the recent past, Sri Lanka has experienced communal tensions as 

a result of rumours that a particular racial group offers food that leads to food poisoning 

or infertility. Because I belong to this racial group, participants expressed distress 

regarding the program. Therefore, I had to alleviate parental concern and build trust with 

the participants. To do this, I recruited a research assistant from another racial group, and 

participated in some extracurricular activities such as a preschool fair, a year-end concert, 

a sports meet, and new year festivals conducted by the preschool centres.  

I realised that participant recruitment for the third study (a randomised controlled 

trial) would be a great challenge in this scenario, as the trial required more than 100 

participants per arm. Therefore, I trained my research team on how to conduct initial 

meetings with parents/caregivers to answer their questions regarding the study. Then, 

considering the race and culture of participants, I appointed suitable team members to 

each preschool centre, to facilitate the recruitment process under my supervision. This 

strategy supported a smooth process not only in the recruitment, but also in data collection 

and active involvement in the trial by most participants. However, it took more than a 

month to get the consent from participants for the trial, impacting on recruitment numbers 

as well as an inability to follow-up. 

Using a qualitative investigation in this program of research was a new technique 

for me. Previous literature asserted that qualitative methods involving nominal group 

techniques provide comprehensive food behaviour explorations in different populations 

including children (Cyril et al., 2017), adolescence (Ronto et al., 2016) and adults 

(Jefferson et al., 2010). Therefore, this methodology was identified as the perfect fit to 

understand parent/caregiver perceptions of factors influencing their preschool child’s 

food choices. The addition of a quantitative component further verified results, by asking 

participants to select and rank factors to identify parental perception of the most and least 

influential.   
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I identified preschool centres as perfect locations for the parent/caregiver focus 

group discussions and the intervention trial, to facilitate a comfortable environment for 

participants to express their views and be actively involved in the research study. As 

expected, preschool centre staff who were involved were very supportive throughout the 

research process and encouraged both parents and children to engage in the research. 

However, working in the field in a middle-income country like Sri Lanka proved to be 

difficult, because of poorly organised systems. Group discussions took a month longer 

than expected, primarily because of delays in identifying possible time slots, as 

consenting parents were not able to always attend on proposed days. In addition, the 

intervention trial faced a similar difficulty selecting appropriate time slots within 

preschool hours and the curriculum, to suit both parents and children. Sri Lankan 

preschool centres are conducted for only a half-a-day (around 8.00am to midday) 

(Pathirana, 2017). Therefore, with the strong support of the preschool in-charges, staff, 

and parents, child sessions were provided during preschool hours, while parent sessions 

were conducted in the afternoons and on weekends.  

Cross-sectional assessment of dietary habits of participants recruited for the 

intervention trial gave me great insight into the current food behaviour of urban preschool 

children in Sri Lanka. Along with this, findings of Study 2 supported the design of a 

population-specific, multicomponent intervention with evaluation as necessary to 

determine effectiveness. A multicomponent approach was employed in this program of 

research to address the factors influencing the formation of children’s food choices, 

identified using an ecological model, to promote healthy eating effectively. 

Multicomponent interventions with age-appropriate activities have previously revealed 

positive outcomes (Murimi et al., 2018). However, I also included a single education 

intervention arm (child nutrition education) in the trial to identify the added effect of 

family engagement in the multicomponent intervention arm.  

Throughout the intervention trial, I gained the important realisation that to obtain 

active participation of families, it was vital to be empathic and communicate through local 

languages, as there were wide variations in parents’ education and economic levels, 

despite all living in an urban area. In addition, I identified the importance of using age-

appropriate visual methods to collect data from children and deliver the intervention 

content. Although the benefits associated with age-appropriate methods were described 
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in the literature (Murimi et al., 2018), I experienced them practically in the field when I 

performed post-intervention assessment. Children were very keen to respond to an online 

desktop computer activity with visual food photographs. Children’s increasing interest in 

digital technology could have partly supported this behaviour. The data were collected 

from each child in a separate room at their preschool centre to minimise distractions for 

the child during the process. Taking account of children’s shorter concentration spans,  I 

prepared their intervention sessions to last 20-30 minutes and used a child workbook with 

colouring, matching, and cut & paste activities (Appendix 7) to encourage the children to 

engage in the research process during the session. The intervention trial revealed that both 

multicomponent intervention and the single education intervention were effective in 

improving children’s food knowledge and healthy food preferences, but not dietary 

diversity. Therefore, I suggested a delayed post-intervention assessment to identify the 

sustained or improved effects of each intervention over time. The time constraints on this 

program of research ruled out the inclusion of a third assessment point in this intervention 

trial.  

This research design provided an in-depth understanding of the individual and 

contextual factors influencing the food choices of urban Sri Lankan preschool children 

and application of those factors in improving children’s healthy eating through an 

intervention. However, conducting similar studies at different locations such as rural and 

estate areas (estate areas are where plantation work happens) of Sri Lanka would provide 

a more complete understanding of the factors influencing the food choices of Sri Lankan 

preschool children and aid in the development of effective interventions to promote 

healthy diets in Sri Lankan children. 

8.3 Overview of Key Research Findings 

The main findings of the three studies included in this research program are 

outlined in Table 8.1.  
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Table 8. 1 Overview of study findings 

Study Objectives RQ Main findings 

1 To identify and review potentially 

modifiable family and community 

factors targeted in interventions to 

influence eating behaviour of 

preschool children in low- and 

middle-income countries. 

1 1. Fourteen papers comprising 13 intervention studies published between 1994 

and 2017 were eligible for inclusion in the review.  

2. Three family factors and one community factor were identified to influence 

child eating behaviour outcomes: household food availability, nutritional 

knowledge of family or caregivers, family income, and food availability 

within the surrounding environment. 

3. Household food availability and nutritional knowledge of family or 

caregivers were consistently and positively associated with children’s 

healthy food consumption and micronutrient intake. Unhealthy food 

consumption in children was inversely associated with the nutritional 

knowledge of family or caregivers. 

4. Family income showed positive associations with children’s healthy food 

consumption. 

5. Associations found for any family or community factor with children’s 

healthy or unhealthy dietary behaviours were insufficient. 

6. Children’s micronutrient intake was positively associated with the 

community factor of food availability in the surrounding environment. 
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Study Objectives RQ Main findings 

7. Future interventions in low- and middle-income country preschool children 

to promote healthy eating behaviours should address multiple components 

such as the nutritional knowledge of family or caregivers while creating a 

supportive family environment via increasing household food availability 

and family income. 

2 To explore parents/caregivers’ 

perception of factors influencing 

the food choices of their preschool 

children living in urban Sri Lanka 

2 (A), 

2 (B) 

1. In general, participants ranked individual characteristics of the child and 

family and peer characteristics as the most influential on their preschool 

child’s food choices. The five ranked most influential factors, confirmed as 

reliable, were food preferences of the child, family income, nutritional 

knowledge of the family, maternal control of food choices, and household 

food preparation facilities.  

2. The four least influential factors, confirmed as reliable, were a child’s 

gender, seasonal food availability, a child’s nutritional knowledge, and 

community cultural food beliefs. 

3. Child food preference was ranked as the core driving factor in food 

decisions of preschool children.  

4. Parents/caregivers believed that parental nutritional knowledge and 

maternal control of food choices are important, as parents (especially 
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Study Objectives RQ Main findings 

mothers) are the main gatekeepers of child’s food environment and are 

accountable to feed their child appropriately.  

5. Family income was perceived as most influential as it determines the money 

allocation on food expenses. Also, food preparation facilities were viewed 

as important as they help to save food preparation time. 

6. Parents/caregivers perceived that there are no gender differences in 

children’s food behaviour and had no effect on children’s knowledge on 

their food intake. 

7. Two community factors of community cultural food beliefs and seasonal 

food availability were most frequently selected as least influential in 

children’s food choices. 

8. Parents/caregivers proposed three additional factors as influential in their 

children’s food choices: having a single child in the family; having a 

supportive network of family, extended family and neighbours; and the 

practice of preschool centres suggesting weekly menus of food to bring 

from home. 

3 To assess the dietary habits of 

urban Sri Lankan preschool 

children. 

3 1. Children’s dietary diversity is within the medium category (DDS of 3.1-6.0 

out of a possible 9) for most (91.1%).   Lentils were consumed more than 

any meat or alternative food groups at all DDS levels.  
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Study Objectives RQ Main findings 

2. Significantly higher child DDS was reported in children having 

parents/caregivers aged ≥60 years and/or belonging to Muslim ethnicity. 

3. Children’s mean daily intakes of fruit (1.02) and vegetables (0.84) servings 

met approximately half of national recommendations and more than 80% of 

children did not consume adequate fruit and vegetables daily. 

4. More than one-third of children had sugary snacks and confectionary daily 

and 1 in 10 had them twice a day. 

5. Boys consumed significantly more serves of milk, chicken and other meat 

than girls, whereas young children consumed more fish and eggs than older 

children. 

6. Approximately 40% of children had a daily routine for an unhealthy dietary 

and social behaviour of television watching while eating the evening meal. 

7. Population-specific interventions are required to promote healthier dietary 

habits in this urban cohort. 

4 To evaluate the effectiveness of a 

multicomponent intervention 

compared to control and a single 

education intervention on 

4 1. Both multicomponent intervention (MCI) and single component (education) 

intervention (SCI) showed significant increases in children’s food 

knowledge and healthy food preferences scores at post-intervention.  

2. Compared to the control arm, a SCI and a MCI significantly increased 

children’s mean food knowledge and healthy food preferences scores. 
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Study Objectives RQ Main findings 

children’s food knowledge, 

preferences and eating. 

3. Compared to SCI, MCI demonstrated significantly greater impacts on 

children’s food knowledge and non-significantly greater impacts on 

children’s healthy food preferences. 

4. There were no significant effects found for SCI or MCI on children’s 

dietary diversity score. 

5. As changes in eating behaviours may further develop with time, a greater 

sustained impact of an MCI on food knowledge, healthy food preferences, 

and dietary diversity could be revealed with a delayed post-intervention 

assessment. 
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The purpose of this program of research was to gain a better understanding of the 

factors influencing the food choices of preschool children in low- and middle-income 

countries and examine the application of those factors to improve healthy eating in urban 

Sri Lankan preschool children. The current research collectively attempted to contribute 

new knowledge to a body of literature in which evidence is lacking. 

Study 1, a systematic review of the literature, was undertaken to examine 

interventions targeting the family, and community factors influencing the eating 

behaviour of preschool children in low- and middle-income countries. As this program of 

research involved an intervention strategy to modify the eating behaviour of children, 

identifying the potentially modifiable factors used in food-related interventions in similar 

contexts was vital. Since the term eating behaviour represents a broad view, eating 

behaviour outcomes reported in the interventions of Study 1 were categorised into three 

main groups: food consumption (includes intake of different foods and food groups as 

well as diet quality indices); diet related behaviours (includes routines followed during 

eating, way of eating, and preferences for foods); and nutrient intake (includes energy, 

macro nutrient, and micronutrient intakes). 

Overall, findings of this review identified that the published evidence indicated 

three family factors and one community factor were influential in child eating behaviour 

outcomes. These factors were household food availability, nutritional knowledge of 

family or caregivers, family income, and food availability within the surrounding 

environment. Although the review identified a few additional factors, only those 

considered to evidence associations based on the method outlined by Sallis et al. (2000) 

were summarised as main findings. Sallis et al. considered an association to be 

demonstrated when the factors were studied in three or more samples (units of analysis). 

This method of determining association improved the quality of evidence generated by 

this review. Notably, this review identified a consistent inverse association with 

nutritional knowledge of the family or caregivers and unhealthy food consumption (Hu 

et al., 2010; Lin et al., 2016; Vitolo et al., 2010), suggesting parental nutritional education 

be included in future eating interventions,  not only to promote healthy eating, but also to 

discourage unhealthy eating in preschool children. This review found evidence for a 

single community factor targeted in interventions. This may be due to several reasons, 

including, a lower number of eating behaviour interventions that targeted community 
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aspects in low- and middle-income countries. Alternatively, often community factors are 

interrelated with other family factors in influencing children’s eating, making it difficult 

to separate and identify the specific community factor of interest. This systematic review 

of literature acknowledged that intervention strategies to encourage healthy food choices 

among preschool children living in low- and middle-income countries should target 

nutritional knowledge of family or caregivers, while also modifying the family 

environment focusing on household food availability and family income. As the findings 

of this study revealed the quantitative evidence for factors influencing children’s food 

choices, the need for a qualitative exploration (Study 2) was identified, in order to 

understand the complete picture of how preschool children’s food choices are formed. 

The factors identified through this review were included in Study 2 for group discussions 

with parents/caregivers. 

Understanding the factors shaping food choices in a real-world context is required, 

as the influence of these factors differs across different settings and populations. 

Considering parental involvement in preschool children’s food intake (Shim et al., 2016; 

Vitolo et al., 2010; Vollmer & Baietto, 2017), Study 2 aimed to explore urban Sri Lankan 

parents/caregivers’ perceptions of factors that influence their preschool child’s food 

choices. Based on the findings of Study 1 and the contemporary literature on low- and 

middle-income countries, this study included a list of pre-identified factors, which guided 

data collection and interpretation of the findings. Adopting a partial nominal group 

technique utilising the quantitative approach of selecting and ranking the factors 

strengthened the findings of Study 2. Overall, these findings (in Chapter 5) reflect the 

ecological perspectives of how Sri Lankan urban preschool children’s food choices are 

shaped. Parents/caregivers ranked children’s food preferences as the core driving factor 

(most influential) of their child’s food choices. The main reason for parents/caregivers’ 

selection of this factor was that the “child eats what he/she prefers only”. In addition, 

parents mentioned that an attractive appearance (colour and shape) and presentation of a 

food/meal developed internal cues that made their children more willing to eat those 

foods/meals. Therefore, modifying children’s food preferences was a target for the 

intervention trial in Study 3.  

Study 2 (in Chapter 5) further reported a parental belief that their nutritional 

knowledge and maternal control of food choices are important because parents (especially 
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mothers) are responsible for feeding their children appropriately. In addition, parents 

mentioned that they had little knowledge of nutritious, healthy foods but they tried to use 

their knowledge when selecting foods to purchase, cook, and feed their children. This 

supported the finding obtained though Study 1 (in Chapter 4) and was incorporated into 

the intervention trial of Study 3 as a factor to be addressed. Family income was perceived 

as most influential as it decides the money allocation on food expenses. Also, food 

preparation facilities were chosen by parents/caregivers as most influential, mentioning 

that these facilities help to prepare meals quickly and reduce the food/meal preparation 

time. 

Although the findings of Study 1 did not emphasise any specific community 

(environmental) characteristics as most influential in children’s food choices, 

participants commented that availability of food in shops to buy and accessibility to food 

outlets mostly promoted unhealthy food choices in their children. This is due to wide 

availability of these unhealthy food stuffs even in small grocery shops all over Sri Lanka 

(Townsend et al., 2015). Close proximity to grocery shops nearby home or school has 

been reported as a barrier to promote healthy food choices in Sri Lankan secondary school 

children (Townsend et al., 2015). 

Identifying the least influential factors of children’s food choices explored in 

Study 2 is a novel aspect in food behaviour studies. Sri Lankan urban parents/caregivers’ 

most frequent choices of least influential factors in their child’s food choices were 

individual characteristics of the child, including gender and nutritional knowledge; and 

community (environmental) characteristics, including seasonal food availability and 

community cultural food beliefs. Understanding these aspects will be helpful to narrow 

down influential factors for future studies. Although this study utilised a list of pre-

identified factors, participants were asked to propose additional influential factors that 

may be relevant. This was to ensure that no contextual factors were overlooked. Three 

additional factors were suggested by participants, namely, having a single child, a 

supportive family network, and healthy menu suggestions by preschool centres. Findings 

of Study 2 (in Chapter 5) suggest that focusing on modifying the food preferences of the 

child is central for effective eating interventions, along with improving family 

characteristics, particularly the nutritional knowledge of the family. This informed the 

intervention trial delivered as Study 3. 
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Evaluating the healthiness of urban Sri Lankan preschool children’s dietary habits 

is important prior to conducting an intervention, and therefore a cross-sectional 

assessment of dietary habits was incorporated in Study 3 (in Chapter 6). This assessment 

identified that the majority of children consumed a diet with medium category diversity 

(DDS = 3.1-6.0 out of 9). When compared with the national recommended intake, more 

than 80% of children did not meet daily recommended fruit and vegetable intake and 

more than one third consumed sugary snacks and confectionary daily. Approximately 

40% of children had the unhealthy dietary and social behaviour of watching television 

while eating the evening meal (dinner). This finding supported the possible explanation 

that poor diet and related behaviours in Sri Lankan urban preschool children are in part 

responsible for the current prevalence of childhood malnutrition. These dietary habits 

need to be modified to avoid detrimental effects to children’s health and well-being, 

informing the development of the Study 3 intervention content. 

Although the past literature established that food preferences and related choices 

can be modified by nutrition education with children, a recent study reported that while 

education can improve the nutritional knowledge of children, it is not sufficient to modify 

food preferences that inform healthy food choices (Wiseman et al., 2016). This 

highlighted that preschool-age children are not good at translating their nutritional 

knowledge into action when they prefer/make food choices (Wiseman et al., 2016), 

though they have a basic knowledge in nutrition to differentiate foods as healthy versus 

unhealthy (Lin et al., 2007; Schultz & Danford, 2016). Therefore, in addition to child 

nutrition education, Study 3 incorporated an additional component of family engagement 

to support changing children’s food preferences. As per the Bronfenbrenner’s Ecological 

System Theory, families are the closest level of influence (microsystem) shaping 

children’s food choices. Employing a multicomponent intervention involving families has 

been identified as a beneficial strategy to obtain positive outcomes (Murimi et al., 2018). 

The family engagement component added in the intervention trial of Study 3 included 

parental nutrition education; engaging parents and children in meal preparation; and 

children, parents, teachers, and peers tasting prepared meals together (De Bock et al., 

2012; Nekitsing et al., 2018; Sirikulchayanonta et al., 2010). Parental nutrition education 

was included due to the findings of Study 1 and 2 (in Chapters 4 and 5), with other family 

factors that were addressed in the educational session with parents and identified through 
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Study 2. The intervention trial of Study 3 included a single component intervention (SCI) 

(for children) as an additional arm to compare the impact of multicomponent intervention 

(MCI), as a review reported evidence for positive eating behaviour outcomes with either 

educational or multicomponent interventions (Mikkelsen et al., 2014).  

Nutrition education was delivered using age-appropriate activities which had 

demonstrated effectiveness in promoting healthy eating among children (Matwiejczyk et 

al., 2018; Murimi et al., 2018). Early childhood educators and preschool centre staff are 

recommended to use age-appropriate pedagogies and educational activities aligned with 

children’s age and developmental status (The state of Queensland (Department of 

Education), 2020). Although the dietary diversity information was collected from 

parents/caregivers of the participating children, measures on food knowledge and 

preferences for healthy food choices were collected from children aged 4-6 years using 

an online desktop computer activity with visual food photographs. The activity tool’s 

attractive, age-appropriate and interactive format encouraged children to participate and 

maintain interest in the data collection process. It has been recognised that usage of an 

interactive data collection tool to obtain meaningful data from children is important 

(Noonan et al., 2016). In addition, this activity tool offers advantages to the researcher, 

by enabling easy, quick administration and automatic data entry of responses through the 

software. 

The intervention trial adopted a stratified cluster randomisation for intervention 

allocation. All child-parent dyads included in a participating preschool centre were known 

as a cluster, and stratification was made based on number of children in each preschool 

centre (cluster). Although individual randomisation is the gold standard method to 

minimise selection bias, cluster randomised controlled trials (CRT) are commonly used 

in areas such as education and public health research. CRT is necessary when individual 

randomisation is not feasible and is advantageous because it increases administrative 

efficiency and reduces risk of experimental (intervention) contamination (Hayes & 

Moulton, 2017). These benefits supported adoption of a CRT in this intervention trial, 

overpowering  potential limitations such as lower efficiency of the intervention’s effect 

compared to an individual randomisation method, and imbalances in participant 

characteristics between intervention study arms (Hayes & Moulton, 2017). Obtaining an 

adequate sample size in each arm of this intervention trial improved the efficiency of the 
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intervention effect, while adjusting the potential (baseline) confounding factors in impact 

analysis using a regression-based difference-in-difference (DID) model facilitated control 

of the imbalances between study arms (Hayes & Moulton, 2017). This DID data analysis 

method, used to identify the intervention effect compared to the comparison group, 

assumed that the outcomes of the intervention (exposed) and comparison groups would 

have evolved similarly in the absence of intervention (exposure). 

The findings of the intervention trial (in Chapter 7) identified that both an MCI 

and an SCI were effective in improving children’s food knowledge and preferences for 

healthy food compared to the control arm. However, as expected, the MCI showed greater 

impacts on intervention outcomes than the SCI demonstrated, emphasizing that the 

application of an ecological approach would have supported this benefit. Utilising an 

ecological perspective of how food choices are formed in preschool children, the MCI 

aimed to modify the individual characteristic of food preference of the child and the 

closest microsystem, “family”, to create a supportive family food environment that 

promotes healthy food choices in preschool children. Changing the role of the family via 

improving the nutritional knowledge of parents/caregivers, providing an opportunity for 

them to be modellers for healthy food behaviours for their children, and empowering them 

to guide their children for healthy food choices was beneficial. In current research, meal 

preparation sessions and the recipe book on easy preparation of healthy recipes for 

children used in the MCI improved the cooking skills and confidence of 

parents/caregivers to prepare and feed healthy foods to their children. This has been 

evidenced previously (Izumi, 2016; Robson et al., 2016). Additional parental guidance 

through provision of tips and suggestions on how to manage family food expenses and 

food preparation within the food budget through a parent/caregivers’ question and answer 

platform would have also supported this positive impact of the MCI. 

Nevertheless, it was noted that significant improvements were obtained only for 

children’s food knowledge in the MCI over the SCI. Further, there were no significant 

increases in children’s dietary diversity with the MCI or the SCI. This could be due to 

either short duration of the intervention or lack of a delayed post-intervention assessment 

(a third data collection point). Permitting an adequate duration of intervention exposure, 

promising outcomes in eating interventions among preschool children have been 

evidenced (Matwiejczyk et al., 2018; Murimi et al., 2018). Furthermore, generally 
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multicomponent interventions last between 4 and 7 months (Mikkelsen et al., 2014). A 

delayed post-intervention assessment could reveal improved effects of the MCI, giving 

parents time to guide their children regarding healthy food preferences and choices and 

allowing time for children to apply the food knowledge they have acquired. As per the 

findings of Chapter 6, the dietary habits of these children are relatively unhealthy and 

may require additional time to change. In addition, a delayed post-intervention 

assessment point could offer a timeframe long enough to assess the sustainability of the 

intervention effect. Demonstrating that the intervention effects are sustained long-term 

would support future implementation of the intervention. Research has demonstrated 

sustained effects in children’s eating behaviours when parents/caregivers are involved 

either actively or even with minimal participation (e.g., receiving a nutrition brochure or 

message and attending a nutrition educational session) (Başkale & Bahar, 2011; Céspedes 

et al., 2013; De Bock et al., 2012; Hu et al., 2010; Nemet et al., 2013). This is indicating 

that the MCI with family engagement would offer sustained effects over the SCI. 

Additionally, measuring the dietary intake for specific food groups would be a strong 

indicator for effectiveness of MCI rather dietary diversity score. Therefore, a short 

version of the current FFQ should be used in future interventions. 

Overall, this program of research was designed to promote healthy eating via 

increasing the food knowledge, healthy food preferences and diversity of diet in urban 

Sri Lankan preschool children through appropriate intervention strategies. Rising 

prevalence of childhood overnutrition with existing nutritional conditions of 

undernutrition and micronutrient deficiencies in urban Sri Lankan children under five-

years-of-age has emphasized the need for early interventions. To date, strategies have 

been implemented to overcome nutritional issues in school-age children; however, none 

have specifically targeted preschool-aged children (Drake et al., 2014; Ministry of Health 

Nutrition and Indigenous medicine & World Food Programme, 2017). Therefore, a well-

designed eating intervention targeting the preschool-age with proven effectiveness was 

required. In line with the conceptual framework guiding this program of research, an 

eating intervention employing an ecological approach by targeting the factors influencing 

the food choices of preschool children was found to improve urban Sri Lankan preschool 

children’s food knowledge and healthy food preferences. This finding suggests that to 

obtain successful outcomes, eating interventions should target the ecological factors 
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moulding and shaping the eating behaviour/food choices of children. Further, this 

research highlighted that preschool-age is a suitable life stage to modify eating behaviours 

when the intervention employs age-appropriate activities. 

Collectively, this research contributes enhanced understanding of how urban Sri 

Lankan preschool children’s food choices are formed according to an ecological 

perspective and the effectiveness of the application of an ecological approach to improve 

food knowledge, preferences, and choices in this cohort. The current research also adds 

new knowledge to the body of literature around the dietary habits of urban Sri Lankan 

preschool children, highlighting the need for effective interventions. These findings could 

be useful for researchers, public health professionals, and policy makers of early 

childhood development (ECD) to focus on the development of future interventions in 

order to overcome childhood malnutrition. Respective authorities, policy makers, and 

professionals should understand the ecological underpinnings influencing children’s food 

choices in other locations (rural and estate areas) of Sri Lanka to develop a tailored 

intervention strategy either nationally or specific to those locations.  In a middle-income 

country such as Sri Lanka, this strategy can be an effective public health approach 

promising sustainable outcomes in the long run, thus providing a way to overcome 

childhood malnutrition.  

8.4 Implications of Findings and Recommendations for Research and Practice 

The key findings from this program of research have several implications for 

theory, research, and practice, and are discussed below. Recommendations for future 

research are also described. 

8.4.1 Implications for Ecological Theory in Development of Food Choices 

Ecological perspectives on factors supporting the formation of preschool 

children’s food choices have been widely studied in high-income countries (Paes et al., 

2015). However, this theoretical evidence cannot be simply transferred to low- and 

middle-income countries, due to the differences in the context and especially in a 

country’s economy. To the best of my knowledge, only two studies in addition to the 

current Sri Lankan study (in Chapter 5), have been conducted in low- and middle-income 

countries to understand the ecological framework which shapes the food choices of 

children living in these locations (Lindsay et al., 2012; Rodríguez-Oliveros et al., 2011). 
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It is important to understand how an ecological framework can be applied to influence 

children in their eating behaviour/food choices in different contexts to design effective 

eating intervention strategies specific to these contexts (Bronfenbrenner, 1994; Moore et 

al., 2013). Chapter 4, a systematic review of interventions, identified very few factors 

targeted in interventions to promote healthy eating behaviour in children in low- and 

middle-income countries. This clearly demonstrates the limited application of the 

ecological theory in low- and middle-income country settings. Therefore, more research 

is required to add to the body of literature exploring the contextual factors driving 

children’s eating behaviour in low- and middle-income countries, then subsequently 

applying this knowledge to intervention strategies to improve the eating behaviour/food 

choices of children in these countries.  

8.4.2 Implications for research 

The findings of this research confirm that the incorporation of family engagement 

based on an ecological perspective of how food choices are formed is an effective strategy 

to modify food knowledge and food preferences of children. In this research program 

active participation of the family was included rather than simply having educational 

sessions to attend or nutrition education brochures to read. However, this active family 

participation did not evidence a significant change in children’s dietary diversity. This 

could be because insufficient time had elapsed at post-intervention assessment to observe 

a change in eating behaviour. Successful interventions with children require a duration of 

exposure (about 6 months) to mark an effect (Murimi et al., 2018). Another possible 

explanation for why an improvement in dietary diversity was not obtained is the relatively 

unhealthy dietary habits of children in this cohort (findings in Chapter 6). Therefore, 

parents of this cohort need a longer period to guide their children toward healthy food 

choices, and for children to transition nutritional knowledge into healthy food behaviours. 

However, this study did not include a third data collection point post-intervention 

assessment, which limited the possibility of identifying improved or sustained effects of 

the intervention with family engagement. Therefore, it is suggested that a delayed 

assessment at around 6-months post-intervention be included, to reveal improved effects 

on dietary diversity of children.   

The findings identified a few additional factors suggested by parents/caregivers 

as influential in their children’s food choices. They were:  
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• having a single child in the family;  

• having a supportive network of family, extended family and neighbours; and  

• preschool centres providing weekly menus of suggestions of food to bring in from 

home. 

As the influence of ecological factors differ across different contexts, these factors need 

to be considered both in Sri Lanka and other contexts to test their importance. It is 

essential to include these factors in future nominal group investigations in other urban as 

well as rural and estate areas of Sri Lanka. The third suggested factor and the intervention 

outcomes add support to the existing literature confirming that the preschool centre is an 

ideal location for children to acquire healthy food and lifestyle behaviours (Mikkelsen et 

al., 2014). The positive outcomes of this intervention trial endorse the utilisation of 

preschool centres as a suitable setting for delivering interventions, even involving 

families to modify children’s food behaviour toward healthy food. Parents/caregivers 

involved in this research believed that these centres provide a favourable environment to 

develop healthy food behaviours in children as preschool centre staff and peers model 

healthy behaviours (Ahn & Nelson, 2015; Sirikulchayanonta et al., 2010; Tysoe & 

Wilson, 2010; Ward et al., 2017) . Therefore, suggesting recipes for healthy meals to 

bring in from home to consume at the preschool centre is a possible suggestion, but one 

which would require testing to establish its effectiveness.   

The research suggests that Sri Lankan preschool children at 4 years of age are able 

to understand basics of nutrition, and healthy and unhealthy foods, when this knowledge 

is imparted using age-appropriate activities. Also, children are able to express their views 

on their food knowledge and preferences for healthy foods with the use of an age-

appropriate assessment tool with visual food photographs. Although the usage of this 

assessment tool had been established in preschool children of high-income countries 

(Calfas et al., 1991; Wiseman et al., 2016), this is the first known usage in a middle- 

income country. The findings suggest possible future use of this tool in Sri Lanka after 

proper validation. However, this research identified a few challenges with using this 

assessment tool, including children potentially being distracted by peers while providing 

their responses or thinking that they had to give the “correct” answer, assuming this tool 

was a part of the preschool education assessment process. The following precautions were 
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taken to overcome those challenges and are recommended to follow when using this tool 

in future: 

• Assess the child in a separate room at their preschool centre to avoid distraction 

from peers. The distraction may happen either due to noise or peer influence in 

choosing the response. 

• Establish good rapport with the child by asking the name, place of living, and how 

they travel to the preschool centre (with whom, the mode of transport), before 

starting the assessment. Also, emphasize to children that there are no “right” or 

“wrong” answers to the questions.  

8.4.3 Implications for Practice 

For Parents: 

The findings (of Chapter 5) identified that food preferences of the child are the 

primary factor needing to be addressed with the support of the family in order to promote 

healthy food choices in urban Sri Lankan preschool children. Family engagement 

incorporated in the multicomponent intervention offered significant positive changes in 

urban Sri Lankan preschool children’s food knowledge and healthy food preferences. 

This finding suggests that the family can play a key role in modifying a child’s food 

preferences to inform healthy food choices (findings of Chapter 7). Findings of Chapter 

6 suggest that there is a need to improve healthy dietary habits such as increasing the daily 

intake servings of fruit and vegetables, restricting daily intake of sugar-added snacks and 

confectionary, and reducing the unhealthy dietary and social behaviour of television 

watching while eating the evening meal.  As maternal control of food choices can be used 

to influence the food choices of these preschool children (findings of Chapter 5), parents 

and families can support the establishment of healthy eating behaviour in their children 

while assisting in reducing unhealthy behaviours. Parents and families can adopt a 

number of strategies to encourage healthy food choices in their children such as, 

Provide Food Experiences to Children. Involving children in meal preparation 

improves healthy food choices in children. A recent review of children and adolescents 

aged 2 to 18 years has identified that children’s involvement in home meal preparation 

has positively associated with increased consumption of fruits and vegetables and 
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improved overall dietary quality in children (Quelly, 2019). Children can be involved in 

food related and non-food related meal preparation at home such as: 

• washing and cleaning fruit and vegetables for snacks and curries;  

• pouring flour in a bowl and if possible, mixing the flour for flour-based meals;  

• mixing salad leaves;  

• under supervision, pressing the ON button on the blender to make juice; 

• table setting; and 

• dish washing 

Food Shopping.  Having a child accompany parents for fruit and vegetable shopping 

will provide the child with an opportunity to see and feel a variety of fruit and vegetable 

colours and textures. It is evident that exposure to different foods’ non-taste sensory 

properties (sight, smell, touch or sound) can enhance children's willingness to touch and 

taste these foods (fruits and vegetables) (Dazeley & Houston-Price, 2015).  

Changing the Family’s Food Behaviour. The current research adds to the existing 

body of literature that has found that parents and family members can role-model healthy 

food behaviour in children. Therefore, parents and families need to make healthy choices 

in their food behaviour. Further, it is important to consider food behaviour changes in 

extended family members who live in the same household. Multi-generations 

(grandparents and grandchildren) living under one roof is a common feature in Asian 

countries including Sri Lanka (Esteve & Liu, 2018). Further, the support of the extended 

family has been specified as an influential factor of these children’s food choices in the 

findings of Chapter 5. 

Sharing Family Meals. Family dining has been found to be advantageous in 

developing healthy eating (Christian et al., 2013; Flattum et al., 2015; Spence & 

Campbell, 2014; Verhage et al., 2018) and social behaviours, as well as providing an 

opportunity for family to connect and talk (Spence & Campbell, 2014). Therefore, 

families should aim to eat at least one meal per day together. This could possibly 

strengthen the connections between the family members as well as the food.  However, 

organising family meals everyday may be a challenge for some families who have both 

parents working. 
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Parents can discourage children’s unhealthy food choices by: 

Reducing the Purchase of Unhealthy Foods. Parents can substitute unhealthy foods 

such as sugar-added snacks and confectionary with healthy food options such as yoghurt; 

fresh fruit-added yoghurt; fruit salad; fruit-added milk shakes; and popsicles prepared 

from fruits and milk.  In addition, parents can ask other family members who provide 

food to a child to express their love, to observe parents’ healthy food practices.  

Reducing Mealtime Television Watching. Watching television during meals and 

snacks has associated with increased intake of carbohydrates (total) and fat, consumption 

of fewer fruits and vegetables, and drinking soft drinks more often in children (Dubois et 

al., 2008). Minimising the distraction of television during mealtimes has shown reduction 

in food fussiness in children (Powell et al., 2017). Therefore, parents can ensure switching 

off the television during mealtimes is a rule of the household. Having family meals 

together will allow family members to talk and connect with each other, and over time 

could break the habit of television watching while having the evening meal. 

For Preschool/Early Childhood Development (ECD) Centre Staff: 

Preschool centres have been identified as ideal institutional settings to modify 

children’s food behaviours. Using age-appropriate activities, these centres can improve 

learning and development of healthy food choices in children. Although incorporating 

these age-appropriate food and nutrition learning activities into the education curriculum 

is suggested, the fact that Sri Lanka does not have a formal curriculum for preschool 

education limits its execution (Bhatta et al., 2014). Many preschool centres follow the 

curricula taught in primary schools of Sri Lanka ,with a small proportion adopting a child-

centred open curriculum including age-appropriate activities (Pathirana, 2017). However, 

it is important to note that a large number of preschool centres function under private 

management in Sri Lanka (Ministry of Women and Child Affairs, 2018).  Thus, adopting 

such age-appropriate learning activities would be a decision of the preschool centre 

management (mostly the centre in-charge). Therefore, Sri Lankan preschool centre in-

charges are suggested to modify their education curriculum by including age-appropriate 

learning activities such as games, card sorting, and choose and colour activities in order 

to improve children’s food knowledge and healthy food preferences.  
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The findings of the current research confirmed that active participation of families 

at preschool food and nutrition events, and preschool centre staff and peer modelling can 

support children’s food knowledge and healthy food preferences. Hence Sri Lankan 

preschool centre in-charges can include the following components and activities during 

the preschool time to promote healthy food choices in children: 

1. Healthy mid-morning meal suggestions for preschool children to bring in from home. 

Generally, Sri Lankan preschool centres operate for 5 days a week, for 3 to 4 hours a 

day, until midday. Parents and families are asked to send a mid-morning meal from 

home. The centres can suggest a variety of healthy and easy to prepare options for 

parents to send with the child. These suggestions need to be custom-made for each 

preschool centre according to prevailing socio-economic conditions and cultures.  

This would eventually support peer modelling as well, as all the children in one centre 

would eat the same type or variety of meal or food. Providing model recipes to parents 

would be helpful.  

2. Following the same recipes for the midmorning meal by preschool centre staff, and 

staff having their meals with the children. This is where children try to model/imitate 

centre staff in their food choices. Therefore, centre staff need to adhere to similar 

healthy meal suggestions. Preschool centre staff sitting and eating together with 

children has proven effects on healthy food habits (Kharofa et al., 2016). 

3. Providing additional healthy meal plans for the remainder of weekly mealtimes. This 

meal plan would require the assistance of a nutritionist/dietitian and would assist 

parents to follow nutritional guidelines.  

4. Conducting food related events involving parents at the centre. The centres can 

arrange food related events such as meal preparation or cooking sessions, healthy food 

fairs or markets, and nutrition-label-reading of processed foods. Having a food fair 

could provide more food experiences for children, and would improve children’s 

desire and readiness to try the foods displayed in the food fair (Dazeley & Houston-

Price, 2015). Providing education on nutrition labels would help parents be more 

aware of what and how much they feed their children. It is recommended to have at 

least one event per term to establish the message that food and nutrition are important 

for young children. 
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For Preschool/Early Childhood Development Curriculum Developers and Policy 

Makers: 

In Sri Lanka, the Children’s Secretariat functioning under the Ministry of Women 

and Child Affairs is the primary institution mandated for early childhood development. 

The institution has implemented the national policy on ECD which has the vision of 

“enabling environment that ensures every child’s right for optimal development” 

(Ministry of Women and Child Affairs, 2018, p.11). The policy identifies “health and 

nutrition” as well as “parents, families and community” as two of five areas of action to 

achieve its objectives. However, it falls short of connecting parents and families to 

improve the health and nutrition of young children. Rather, the policy emphasizes 

strategies for national and provincial health authorities to promote and facilitate health 

and nutrition of young children. The Sri Lankan government ensures early childhood 

health and nutrition with the support of multi-sectors such as the Ministry of Health, 

provincial health services (Medical Officers of Health and Family Health Officers/ Public 

Health Midwives) and the  Family Health Bureau (an organisation responsible for 

maternal and child health in Sri Lanka). However, findings of the current research suggest 

that the national policy on ECD should include parental and family engagement through 

preschool centres to facilitate and strengthen young children’s health and nutrition.  

Most preschool centres in Sri Lanka function under private management and 

finance as Sri Lanka’s public investment in ECD is very limited (Bhatta et al., 2014; 

Ministry of Women and Child Affairs, 2018). The government of Sri Lanka encourages 

private sector involvement in preschool/ECD care while maintaining oversight through 

the provision of proper guidance and regulation. Minimum Standards and Requirements 

for ECD Centres has identified the requirement for healthy nutritious meals as:  

Arrangements must be made for the children to have one nutritious meal, either 

brought from home or prepared in school or offered by parents in rotation in 

conditions that are appropriate to develop good food habits, mealtime habits and 

manners. The responsibility of overseeing such arrangement must be clearly 

assigned to an individual or a committee. (Ministry of Women and Child Affairs 

& UNICEF, 2006, p.11) 
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It has been stated that parental participation has to be taken ‘to provide a nutritious 

meal to the children’ in Early Childhood Development Centres (Ministry of Women and 

Child Affairs & UNICEF, 2006, p.15). However, it seems these guidelines are mostly 

limited to paper and need to be activated by including more emphasis on parent and family 

engagement in children’s food and nutrition activities conducted at preschool centres. 

These activities have to be enjoyed by families, children, and the preschool centre staff, 

rather than becoming a burden to those who organise and participate.   

Including age-appropriate fun learning activities which support healthy eating 

learning and development in children can be best executed by early childhood education 

curriculum developers. Unfortunately, with the absence of a formal education curriculum 

in Sri Lankan preschools, this responsibility has moved on to preschool centre 

management as educational curriculum developers. However, including age-appropriate 

activities to improve children’s food knowledge and healthy food preferences is 

suggested for early childhood education curriculum if developed in future. 

Recommendation for further research 

Future research opportunities have arisen throughout this research, some due to 

limitations related to this research, and others as a result of the findings of the three 

studies. It is recommended that future research should endeavour to: 

1. Investigate the individual and contextual factors that influence the formation of food 

choices in preschool children in other middle-income countries. 

Findings of Study 1 and 2 identified a limited number of factors as influential in children’s 

eating behaviour development. The ecological theory of eating behaviour development 

of children has not been well studied in middle-income countries, where nutritional issues 

are emerging (UNICEF/WHO/World Bank, 2019). Therefore, future research should be 

conducted to help researchers determine what factors are driving these nutritional issues 

in other middle-income countries and how these factors should be focused upon to design 

effective eating interventions in middle-income country preschool children. A systems 

approach, or community participatory/community capacity building approach can be 

conducted to address the nutritional issues rather than settings based in preschools. 
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2. Explore parents/caregivers’ perceptions on factors influencing the food choices of 

their preschool children living in other areas (rural and estate) in Sri Lanka. 

Study 2 (in Chapter 5) identified food preferences of the child, family income, nutritional 

knowledge of the family, maternal control of food choices, and household food 

preparation facilities as the five most influential factors of urban preschool children’s 

food behaviours. However, socio-economic levels and living arrangements of families in 

rural and estate settings in Sri Lanka may experience different contextual factors that 

shape their children’s food behaviours. Therefore, these settings must be explored to 

understand whether the country can go ahead with a common set of factors to be 

addressed as part of effective eating interventions or whether factors need to be defined 

for specific areas based on location and socio-economic status.   

3. Explore parents/caregivers’ perceptions of what is meant by healthy eating behaviour/ 

food choices. 

Before educating parents about feeding their children healthy and nutritious foods, it is 

important to understand parents/caregivers’ knowledge and understanding of healthy 

eating behaviour/food choices. This information will support decisions on the content of 

parental education sessions in future interventions, ensuring sessions focus on the 

information needed rather than wasting resources on content that parents already know. 

Additionally, this could be helpful to maintain participants’ interest in the intervention 

session. 

4. Examine the validity and reliability of the dietary assessment tool (food frequency 

questionnaire) for Sri Lankan preschool children. 

The FFQ used in this research (Study 3(A)) was adapted for use as it included questions 

on food groups rather than individual food items; to minimize measurement error, several 

food groups were added to the FFQ after pilot testing. Testing the validity and reliability 

of this adapted tool for a Sri Lankan cohort of children should strengthen confidence in 

the accuracy of the findings derived from this tool. Therefore, this step is necessary before 

future use to evaluate the dietary habits of preschool children at a national level. 

5. Assess the validity of the dietary diversity (nine-food group) assessment method used 

as an indicator of nutrient adequacy of Sri Lankan preschool children. 
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In this research, DDS was estimated using a nine-food group method followed in another 

Asian country for a similar age group of children. However, this assessment method must 

be validated for nutrient adequacy using at least two 24-hour recalls. Because Sri Lanka 

is using the guidelines of the World Health Organization to assess DDS, which are 

specific for children aged 6-23 months (World Health Organization, 2010), it is important 

to confirm a validated DDS assessment method for preschool-aged children (24-60 

months) for future use. 

6. Evaluate the dietary habits of Sri Lankan preschool children.  

Findings of Study 3 (A) (in Chapter 6) revealed that urban preschool children living in 

North-Western province of Sri Lanka have relatively unhealthy dietary habits despite the 

most recorded dietary diversity in the medium category. National-level studies are 

required to understand the complete picture of this nutritional issue among preschool 

children in Sri Lanka. Thereby, national-level nutrition policy changes should be made, 

and appropriate intervention strategies designed and implemented to promote the health 

and well-being of this younger generation. 
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8.5 Conclusion 

This thesis has investigated the application of an ecological approach to improve 

healthy eating in urban preschool children in Sri Lanka. The research reviewed food-

related intervention strategies targeting preschool children of low- and middle-income 

countries and explored parental perceptions of the contextual factors which shape urban 

Sri Lankan preschool children’s food choices. Consistent with the ecological perspective, 

food preferences of the child and family characteristics (family nutritional knowledge, 

income, maternal control, and preparation facilities) were found to be fundamental for 

effective eating interventions for preschool children. The research identified that dietary 

habits of this cohort are relatively unhealthy although their diets showed moderate 

diversity. A population-specific, multicomponent eating intervention focused on child 

food preferences and family characteristics was effective in improving urban Sri Lankan 

preschool children’s food knowledge and healthy food preferences. No significant 

positive impact was obtained in the dietary diversity of children, which emphasises the 

need for a delayed or an additional followed-up post-intervention assessment to examine 

the trend for improved effects of the multicomponent intervention on children’s dietary 

diversity. This third data collection point is recommended as the intervention period (6 

weeks) was insufficient to evidence a change in eating behaviour.  

The importance of family engagement strategies within a multicomponent 

intervention to promote child food knowledge and healthy food preferences was 

identified. Family engagement facilitated active participation to modify the role of family 

(characteristics) to encourage healthy eating in urban Sri Lankan preschool children. The 

components of MCI, involving children in meal preparation; tasting experiences; and 

teacher and peer role modelling were recognised to be beneficial to modify food 

preferences of these children toward healthy eating. The findings of this program of 

research highlighted the importance of an ecological perspective for understanding how 

food choices are formed and how an ecological approach can be applied to improve the 

effectiveness of intervention strategies to promote healthy food choices in preschool 

children. Further, this research recognised preschool centres as ideal institutional settings 

for healthy eating interventions and acknowledged the benefits of using age-appropriate 

activities for children in delivering intervention components as well as data collection. 

The findings from this research can inform parents, families, preschool centre staff, and 
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policy makers of the importance of applying an ecological approach to understand the 

contextual factors that shape children’s food choices and to develop strategies to promote 

healthy eating in preschool children.  

This research contributes to the growing body of knowledge that seeks to 

understand effective strategies to promote healthy food choices in preschool children in 

a middle-income country, Sri Lanka. Increasing prevalence of childhood malnutrition in 

Sri Lanka is a growing health concern for researchers and public health professionals and 

stresses the need for effective eating interventions. Because early childhood is a critical 

period of life in the formation of food choices, which tend to track into adulthood, 

effective eating interventions at this early life stage are warranted to overcome 

malnutrition and its negative impacts in childhood as well as adulthood. The current 

research allowed me to understand the importance of an ecological approach in designing 

an effective eating intervention strategy to modify food choices in preschool children. 

This understanding may assist researchers, public health professionals, and policy makers 

to develop or modify policies and projects to promote healthy eating in children. It may 

also be of value in mobilising the action of parents and preschool centre staff to establish 

preschool children’s healthy food choices that will improve nutrition in children and 

support a healthy and productive future generation. 
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Appendix 1. Information Sheet and Consent for Parents to ask for Permission for their 

Participation in Study 2 

  

 

 
 

PARTICIPANT INFORMATION SHEET 

Determine the association between family and community factors and the 
eating behaviours/ food choices of Sri Lankan preschool children  

Who is conducting the research? 

Dr. Neil Harris, PhD 
Associate Professor 
School of Medicine 
Griffith University, Australia 
Email: n.harris@griffith.edu.au 

Dr. Lana Mitchell, PhD 
Lecturer 
Nutrition and Dietetics,  
School of Allied Health Science 
Griffith University, Australia 
Email: lana.mitchell@griffith.edu.au 
 

Fathima Sirasa 
PhD Candidate 
School of Medicine 
Griffith University, Australia 
Email: fathima.sirasa@griffithuni.edu.au 

Dr. Renuka Silva, PhD 
Senior Lecturer 
Department of Applied Nutrition 
Wayamba University of Sri Lanka, Sri Lanka 
Email: renukasilva@gmail.com 

Tel: +61(04) 697 79815 (Australia);  
       +94(07) 761 67260 (Sri Lanka) 

What is the purpose of this research?  

In Sri Lanka, childhood malnutrition is at an alarming level and improving healthy eating 

behaviours among children is important to improve their nutritional status. Eating behaviour is 

highly complex and influenced by multiple factors across different contexts. Preschool-age (2-5 

years) is suggested as the critical period in the formation of eating behaviours that will largely 

be maintained throughout life.  Understanding the individual and other family and community 

factors shaping the eating behaviour of preschool children in Sri Lanka is vital to design effective 

healthy eating interventions. To date, there is a lack of evidence-based information regarding 

the influence of individual, family and community factors on the development of the eating 

behaviour of preschool children in middle income countries such as Sri Lanka. Therefore, this 

study aims to examine the association between family and community factors shaping the eating 

behaviours/ food choices of Sri Lankan preschool children. A research team from Griffith 

University collaborated with Wayamba University of Sri Lanka, Sri Lanka to investigate these factors. 

 

GU Ref No: 2017/660 

ERC No: 201810HI01 

mailto:n.harris@griffith.edu.au
mailto:lana.mitchell@griffith.edu.au
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What does the participant have to do? 

To be involved in this research, you are required to  

• Be a parent or caregiver of a child aged between 2-6 years; and  

• Have a child that attends a preschool belonging to Kurunegala area in North-western 

province of Sri Lanka that has been selected for this study. 

You will be invited to actively be involved in a focus group discussion which will take approximately 

45-60 minutes. In this discussion you will be asked about: 

• Your general information (demographic data);  

• Foods and beverages your preschool-aged child usually eat and drink; 

• Factors which influence the eating behaviour/ food choices of your preschool-aged child; 

and  

• Few strategies to improve the healthy eating behaviour of your preschool-aged child.  

This information sheet regarding the study and the consent form has been provided to you via 

preschool teachers. Agreed participants will be grouped in six to ten member groups and the 

discussion will be facilitated by the PhD researcher. 

What are the possible benefits of taking part? 

There are no direct benefits to you from this study. However, this study is expected to provide a 

better understanding of family and community factors shaping the eating behaviours/ food 

choices of Sri Lankan preschool children, thus supporting you to be aware of these factors and 

thereby support healthy eating in your child.  

What are the possible risks and disadvantages of taking part? 

This research poses no foreseeable risk to participants.  

Your confidentiality 

Your identity (name, address) will not be collected through this research. The research team will 

manage the data collected throughout the research. The data collected from or about you will be 

presented in research publications in a way that will not identify you or allow you to be identified by 

third parties. Discussion will be audio-recorded with your consent. The audio records and all other 

data collected will be kept by researchers in a secure room at Griffith University for 5 years and 

then destroyed as confidential waste. The computerised information will be protected by 

password.  

Your participation is voluntary 

Participation in this research project is voluntary. If you do not wish to take part, you do not have 

to.  If you do not wish to participate it will not affect you or your standing within the preschool in any 

way and there will be no penalties or impacts. As a token of our appreciation for your participation, 

you will be given a fruit and vegetable pack at the end of the discussion. You are entirely free to 

discontinue your participation at any time without penalty, or to decline to answer any question/s.  

 

 



 

206 

 

The ethical conduct of this research 

Griffith University conducts this research in accordance with the National Statement on Ethical 
Conduct in Human Research.  If you have any concerns or complaints about the ethical conduct of 
the research project you should contact the Manager, Research Ethics on +61 (07) 373 54375 
(Australia); +94 (031) 22 98120 (Sri Lanka) or research-ethics@griffith.edu.au. 

Feedback to you: At the completion of the study, a summary of the findings will be made available 
through the participating preschools.  

Further information and who to contact: If you have any questions or comments related to this 
project at any point in time, please contact member of the research team.  You can email 
fathima.sirasa@griffithuni.edu.au or telephone +61(04) 697 79815 (Australia); +94(07) 761 
67260 (Sri Lanka). The conduct of this research involves the collection, access and/ or use of your/ 
your child’s personal information. The information collected is confidential and will not be disclosed 
to third parties without your consent, except to meet government, legal or other regulatory 
authority requirements.   A de-identified copy of this data may be used for other research 
purposes.   However, your anonymity will at all times be safeguarded.  For further information 
consult the University’s Privacy Plan at http://www.griffith.edu.au/about-griffith/plans-
publications/griffith-university-privacy-plan or phone 
+61 (07) 373 54375 (Australia). Alternatively you can contact the Ethics Review Committee of the 
Faculty of Livestock Fisheries & Nutrition of Wayamba University of Sri Lanka on +94 (031) 22 
98120. 

 
If you would like to participate in this study, please fill out the consent form provided on the 
next page, place the survey and consent form in the envelope provided and return to 
preschool teacher. 

PLEASE TEAR OFF AND RETAIN THIS INFORMATION SHEET 
  

mailto:research-ethics@griffith.edu.au
mailto:fathima.sirasa@griffithuni.edu.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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CONSENT FORM – (Parent/Caregiver) 

Determine the association between family and community factors and the 
eating behaviours/ food choices of Sri Lankan preschool children  

Research Team 

Dr. Neil Harris, PhD 
Associate Professor 
School of Medicine 
Griffith University 
Email: n.harris@griffith.edu.au 

Dr. Lana Mitchell, PhD 
Lecturer 
School of Allied Health Science 
Griffith University 
Email: lana.mitchell@griffith.edu.au 
 

Fathima Sirasa 
PhD Candidate 
School of Medicine 
Griffith University, Australia 
Email: fathima.sirasa@griffithuni.edu.au 

Dr. Renuka Silva, PhD 
Senior Lecturer 
Department of Applied Nutrition 
Wayamba University of Sri Lanka, Sri Lanka 
Email: renukasilva@gmail.com 

Tel: +61(04) 697 79815 (Australia);  
       +94(07) 761 67260 (Sri Lanka) 

 

By signing below, I confirm that: 

• I have read the Participant Information Sheet or someone has read it to me in a 

language that I understand; 

• I understand the purposes, procedures and risks of the research described in the 

project; 

• I understand that the research may include audio recording of my participation; 

• I have had any questions answered to my satisfaction; 

• I understand that if I have any additional questions, I can contact the research team; 

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on +61 (07) 373 54375 (or research-

ethics@griffith.edu.au) or Ethics Review Committee of the Faculty of Livestock 

Fisheries & Nutrition of Wayamba University of Sri Lanka on +94 (031) 22 98120, if I 

have any concerns about the ethical conduct of the project; and 

• I freely agree to participate in this research project as described and understand that I 

am free to withdraw at any time during the project without consequence.  

 

Name of the 
parent/caregiver 

 
 

Signature of the 
parent/caregiver 

 
 

Date  

mailto:n.harris@griffith.edu.au
mailto:lana.mitchell@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix 2. Questionnaire used in Study 2 

 

 

 

 

 

 

      
  

 

Focus group discussion: Factors influencing the eating behaviour of 

preschool children 

 

Conducted by 

Fathima Sirasa 

PhD candidate 

 Menzies Health Institute Queensland 

Griffith University, Australia 

 

 

 

              

  Interview details (For Office Use only)     

         

  

Name of the Preschool: ………………………………………………………………………………..….. 

Address of the Preschool: …………………………………………………………………………………. 

Date of focus group: ……………………………………………………………………………………….…. 

              

All information collected at this study will be treated as confidential. Individual information 

will not be released 

 ID 
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Section (A): General information about the parent/ caregiver 

Please complete the following general information regarding you. 

     
Relationship to the child:   Mother   Father 
   Caregiver   Preschool teacher 
   Other (Please specify):………………………………………….. 

     
Age:   < 20 years   20 - 24 years 

   25 - 29 years   30 - 39 years 

   40 - 49 years   50 - 59 years 

   ≥ 60 years    
     
Gender:   Male   Female 

     
Ethnicity:   Sinhalese   Sri Lankan Tamil 

   Indian Tamil   Sri Lankan Muslim 

   Burgher   Malay 

   Other (Please specify):………………………………………….. 

     
Religion   Buddhist   Hindu 

   Islam   Roman Catholic 

   Other Christians   Other (Please specify): 
 

   ………………………………… 

      
Level of Education:   No education   Grade 1 – 4 

 

  Completed Grade 5   Grade 6 – 10 

  Completed Grade 11   Grade 12 – 13  

   Completed Grade 13   University (Bachelor)  

   Diploma   University (M.Sc, PhD) 

   Do not know   
     
Occupation:   Professional/ technical/ 

managerial 
  Clerical 

 

 

 

  Sales and services   Skilled manual  

 Unskilled manual 
 

Market oriented farmers 
and fishery workers 

 

 

  

 

 House wife 
 

Self employed  

 Armed forces 
 

General labour  

 Not employed 
 

Other (Please specify):  

 

  
………………………………… 

     
Household income (Rs.):   <10,000   10,000 - < 20,000  

  20,000 - < 30,000   30,000 - < 45,000 

  45,000 - < 60,000   60,000 - < 80,000 

 80,000 or more   



 

210 

 

Section (B): Foods and beverages your preschooler eats 

▪ We are interested to learn more about foods and beverages your preschool child ate or 

drank during the past 7 days.  

▪ Think about all the meals and snacks your preschool-aged child had from the time 

he/she got up until he/she went to bed.  

▪ Be sure to include food your child ate at home, preschool, restaurants, play dates, 

anywhere else, and over the weekend.  

▪ Please record the response or select one of the response options listed under the 

questions (depending on which is relevant).  

▪ When selecting the answer, If you mention the frequency of daily consumption of a 

particular food or food group, you do not need to mention it again as weekly or monthly 

basis  

▪ The answers are confidential and will only be seen by the research team. No one else 

will have access to your information. 

 

1. During the past 7 days, how many days did your child consume following food groups? 
Please record the number of days.  
 

 Food group 
Number 
of days 

1 Rice  

2 Lentils (Eg: green gram, cow pea, chick pea, dhal)  

3 Green Leafy vegetables  

4 Yellow/orange fruit (Eg: mango, Papaw, orange, 
pineapple, passion fruit) 

 

5 Eggs  

6 Fish  

7 Chicken  

8 Meat other than chicken  

9 Milk/ other milk products such as yoghurt, curd  
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2. (a) During the past 7 days, how many times did your preschool-aged child drink milk? 

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

(b) What kind of milk did your child usually (most often) drink during the past 7 days? 

(Please select one option from the list) 

o Whole milk (regular, full cream) fresh/ powder   

o Low – reduced fat milk – fresh/ powder 

o Skimmed milk fresh/ powder    

o Evaporated or sweetened condensed   

o Soya milk regular       

o Soya milk reduced fat   

o None of the above.  Specify other kind of milk: ______________  

o Don’t know     

o Refused to answer 

3. During the past 7 days, how many times did your child drink 100% fruit juices such as orange 

juice, apple juice, papaw juice or pineapple juice? Do not count Smack, Colman’s, cordials, 

sports drinks, or other fruit-flavoured drinks.  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

4. During the past 7 days, how many times did your child drink Soft drinks (for example, Coca 

cola, Pepsi, Fanta, Seven up, Mirinda, Portello, Mountain Dew etc), sports drinks (for 

example, Gatorade), or fruit drinks that are not 100% fruit juice (for example Smack, 

Colman’s, cordials, sports drinks, or other fruit-flavoured drinks)?  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  
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5. During the past 7 days, how many times did your child eat fresh fruit, such as banana, papaw, 

mango, pineapple, orange, or other fruit such as canned fruits, frozen or dried fruit? Do not 

count fruit juice.  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

6. (a) During the past 7 days, how many times did your child eat vegetables (including pulses 

and local yams) other than French fries and other fried potatoes? Include vegetables like 

those served as raw, curry, stir fry, soup, or stew, in your response. Examples for pulses are 

mung bean, cowpea, chick pea, kidney beans, dhal etc. Examples for local yams include 

manioc, innala, hingurala, kiri ala, dham ala etc. 

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

(b) During the past 7 days, how many times did your child eat pulses such as mung bean, 

cowpea, chick pea, kidney beans, dhal etc. 

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

(c) During the past 7 days, how many times did your child eat local yams such as manioc, 

innala, hingurala, kiri ala, dham ala etc. 

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  
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7. During the past 7 days, how many times did your child eat a meal or snack from a fast food 

restaurant such as McDonald’s, Pizza Hut, Burger King and so on? Consider both eating out, 

carry out, and delivery of meals in your response.  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

8. During the past 7 days, how many times did your child eat candy, ice cream, cookies, cakes, 

doughnuts, chocolates or other sweets?  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  

9. During the past 7 days, how many times did your child eat French fries, other fried potatoes,  

potato chips, manioc chips, corn chips, popcorn, crackers or other salty snack foods (such as 

TipiTip, Mr. POP, murukku, bites) ?  

o 4 or more times per day 

o 3 times per day 

o 2 times per day 

o 1 time per day 

o 4-6 times during past 7 days 

o 1-3 times during past 7 days 

o None  
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Section (C): List of pre-identified factors which shape/ influence the eating behaviour/ 

food choices of your preschool-aged child 

Step 1:  

• Choose the six factors that most influence the eating behaviour/ food choices of 

your child. 

• Rank them 1 to 6, with 1 being the most influential factor.  

Step 2:  

• Choose six factors that least influence the eating behaviour/ food choices of 

your child.  

• Tick the appropriate boxes. 

• Do not rank these factors. 

 

Individual characteristics 
of the child 

Family and peer 
characteristics 

Community characteristics 

Age of the child   Family income   
Availability of food in 

shops to buy 
  

Gender of the child   Family size   
Accessibility to food 

shops (the distance 

to the shop where 

food is bought) 

  

  
Nutrition 

knowledge of child 
  Family Food Budget   

Food preferences of 

the child 
 

Household food 

availability 
  Price of the food  

  Household food storage   
Community cultural 

food beliefs 
 

  
Household food 

preparation facilities 
  

Seasonal food 

availability 
 

  
Nutrition knowledge of 

the family 
  

  Maternal control of 

food choices 
  

  
Eating behaviour of 

mother/ father 
 

  
Eating behaviour of 

peers in preschool 
 

  
Introduction to foods in 

early ages of the child 
 

  
Parental level of 

education 
 

  Parental employment  
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Section (D): Strategies to improve the healthy eating behaviour of your preschool-

aged child 

 

 

 

 

 1. Individual  

(1) 
 
 

(2) 
 
 

(3) 
 
 

2. Family, Preschool and peer - Immediate contacts and environment 

(1) 
 
 

(2) 
 
 

(3) 
 
 

3. Community - Indirect contact and external environment 

(1) 
 
 

(2) 
 
 

(3) 
 
 

 

 

- Thank you for your valuable participation - 

 

Please suggest three (3) strategies to modify each of the following characteristics to 

improve your child’s healthy eating behaviour: 

1. Individual characteristics of your child; 

2. Family, preschool and peer characteristics; and  

3. Community characteristics 
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Appendix 3. Information Sheet and Consent for Preschool In-charges to take part their 

Preschool centres in Study 3 

  

 

 

Examining the effectiveness of an integrated intervention on healthy food 
knowledge, preferences and eating behaviours of Sri Lankan preschool children 

 

Brief description and the objective of the study: 

Sri Lanka experiences a double burden of malnutrition (under and over nutrition) in under five-

year-old children. An urgent need for effective interventions early in childhood has become 

evident due to the high rates of both under- and over-nutrition in this population. Preschool-

age (2-5 years) is suggested as the critical period in the formation of eating behaviours that will 

largely be maintained throughout life. To date, there is a lack of evidence-based information 

regarding healthy eating interventions in Sri Lankan preschool children. Therefore, supporting 

the behavioural change toward healthy eating using population appropriate interventions is 

recognized as a required strategy with evaluation being necessary to determine effectiveness. 

Thus, this study aims to examine the effectiveness of an integrated intervention on healthy food 

knowledge, preferences and eating behaviours of Sri Lankan preschool children. 

A research team from Griffith University, Queensland, Australia collaborated with Wayamba 

University of Sri Lanka, Sri Lanka to investigate the efficacy of the intervention. 

This study will include three (3) groups as single component intervention group, multi-

component intervention group and control group. Preschools will be assigned to one of these 

groups randomly and parents’ consent will be obtained before recruitment of their children.  

The intervention will be conducted for 6 weeks period (except for control group). Child from 

preschools assigned for single component group will receive nutrition education through the 

preschool setting, whereas in the multi-components group, parent or caregivers of the child will also 

be invited for three short education sessions and 3 interactive activity sessions along with the 

nutrition education sessions. Nutrition education program will be designed with six 30-45 minutes 

interactive sessions. Parents/ caregiver will be provided a brochure and culturally suitable 

recipes as take home materials. The brochure will be based on children’s recommended food 

intakes and some suggestions to support healthy eating in their preschool child. 

HEBKAP study will include two phases of quantitative data collection (before and after the 

intervention) to examine the relative impact of the different healthy eating interventions on 

food knowledge, preferences and eating behaviours of Sri Lankan preschool children.  

GU Ref No: 2017/812 
ERC No: 201810HI01 
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During the study, 

a) Parents/caregivers will be asked to complete the pre and post surveys, which will take 

approximately 20-30 minutes. In this they will be asked about their, 

• general information (demographic data);  

• child’s eating behaviour; 

• child’s usual intake of foods and beverages; and 

• confidence to guide food choices in their child 

b) Parents/caregivers may be invited to few interactive activities in the preschool 

c) Preschool child is requested to  

• Participate in a picture sorting desktop computer activity in which (s)he will be asked 

to sort pictures of food choices into healthy and unhealthy groups. This task takes 

about 10 minutes to complete. This activity will be done at child’s preschool and a 

preschool staff member will be present. 

• Undergo few body measurements, measured by trained research team members (only 

in pre-survey). 

The iPad activity will be conducted by the researcher with the children. Additionally, body 

measurements (includes body height, body weight, mid upper arm circumference and waist 

circumference) of the child will be taken at the initial point of study by a trained research team 

according to the standard procedure. Every child will be given a small educational stationary 

after the pre survey and parents/ caregivers will be given an educational stationary pack for their 

child as a token of appreciation for their participation after the post survey. 

The importance of your contribution to this study: 

This study is expected to improve our understanding of healthy food knowledge and preferences 

among Sri Lankan preschool children. Your involvement will support to guide healthy eating in 

children belong to your preschool and thereby facilitate to protect them from malnutrition and 

associated negative health impacts in childhood and in their future life too. 

The ethical conduct of this research: 

Griffith University conducts this research in accordance with the National Statement on Ethical 

Conduct in Human Research.  If you have any concerns or complaints about the ethical conduct of 

the research project you should contact the Manager, Research Ethics on +61 7 373 54375 

(Australia); +94 31 22 98120 (Sri Lanka) or research-ethics@griffith.edu.au. 

Further information and who to contact: If you have any questions or comments related to this 

project at any point in time, please contact member of the research team. You can email 

fathima.sirasa@griffithuni.edu.au or telephone +61 4 69779815(Australia); +94 7 76167260 (Sri 

Lanka). The information collected is confidential and will not be disclosed to third parties without 

parent/caregivers’ consent, except to meet government, legal or other regulatory authority 

requirements.   For further information consult the University’s Privacy Plan 

at http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or 

phone 

+61 7 373 54375 (Australia). Alternatively, you can contact the Ethics Review Committee of the 

mailto:research-ethics@griffith.edu.au
mailto:fathima.sirasa@griffithuni.edu.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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Faculty of Livestock Fisheries & Nutrition of Wayamba University of Sri Lanka on +94 31 22 98120. 

 

If you are willing for your preschool to be involved in this study, please fill out the consent form 
provided on the next page, place the consent form in the envelope provided (postage paid self-
addressed ) and return to research team via post. 

 
PLEASE TEAR OFF AND RETAIN THIS INFORMATION SHEET 
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CONSENT FORM – (Preschool in-charge (equivalent to directors)) 

Examining the effectiveness of an integrated intervention on Healthy Eating 
Behaviours, food Knowledge And Preferences (HEBKAP Study) of Sri Lankan 

preschool children 

Research Team 

Dr. Neil Harris, PhD 
Associate Professor 
School of Medicine 
Griffith University 
Email: n.harris@griffith.edu.au 

Dr. Lana Mitchell, PhD 
Lecturer 
School of Allied Health Science 
Griffith University 
Email: lana.mitchell@griffith.edu.au 

Fathima Sirasa 
PhD Candidate 
School of Medicine 
Griffith University, Australia 
Email: fathima.sirasa@griffithuni.edu.au 

Dr. Anoma Chandrasekara, PhD 
Senior Lecturer 
Department of Applied Nutrition 
Wayamba University of Sri Lanka, Sri Lanka 
Email: anomapriyan@yahoo.ca 

Tel: +61 4 697 79815 (Australia); 
       +94 7 761 67260 (Sri Lanka) 

 

By signing below, I confirm that: 

• I have read the Participant Information Sheet or someone has read it to me in a language 

that I understand; 

• I understand the purposes, procedures and risks of the research described in the project; 

• I have had any questions answered to my satisfaction; 

• I understand that if I have any additional questions I can contact the research team; 

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on +61 7 373 54375 (or research-

ethics@griffith.edu.au) or Ethics Review Committee of the Faculty of Livestock Fisheries 

& Nutrition of Wayamba University of Sri Lanka on +94 31  22 98120, if I have any 

concerns about the ethical conduct of the project; and 

• I freely agree to participate my preschool in this research project as described and 

understand that I am free to withdraw my preschool at any time during the project without 

consequence.  
 

Name of the Preschool  

Name of the Preschool in-charge  

Signature of the Preschool in-
charge 

 

Date  

 

mailto:n.harris@griffith.edu.au
mailto:lana.mitchell@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix 4. Information Sheet and Consent for Parents to give Permission for Participation 

of themselves and their Preschool Child in Study 3 

  

 

 
 

PARTICIPANT INFORMATION SHEET 

Examining the effectiveness of an integrated intervention on Healthy Eating 
Behaviours, food Knowledge And Preferences (HEBKAP Study) of Sri Lankan 

preschool children 

Who is conducting the research? 

Dr. Neil Harris, PhD 
Associate Professor 
School of Medicine 
Griffith University, Australia 
Email: n.harris@griffith.edu.au 

Dr. Lana Mitchell, PhD 
Lecturer 
School of Allied Health Science 
Griffith University, Australia 
Email: lana.mitchell@griffith.edu.au 

Fathima Sirasa 
PhD Candidate 
School of Medicine 
Griffith University, Australia 
Email: fathima.sirasa@griffithuni.edu.au 

Dr. Anoma Chandrasekara, PhD 
Senior Lecturer 
Department of Applied Nutrition 
Wayamba University of Sri Lanka, Sri Lanka 
Email: anomapriyan@yahoo.ca 

Tel: +61 4 69779815(Australia); 
+94 7 76167260 (Sri Lanka) 

What is the purpose of this research?  

Sri Lanka experiences a double burden of malnutrition (under and over nutrition) in under five year 

old children. An urgent need for effective interventions early in childhood has become evident due to 

the high rates of both under- and over-nutrition in this population. Preschool-age (2-5 years) is 

suggested as the critical period in the formation of eating behaviours that will largely be maintained 

throughout life. To date, there is a lack of evidence-based information regarding healthy eating 

interventions in Sri Lankan preschool children. Therefore, supporting the behavioural change toward 

healthy eating using population appropriate interventions is recognized as a required strategy with 

evaluation being necessary to determine effectiveness. Thus, this study aims to examine the 

effectiveness of an integrated intervention on Healthy Eating Behaviours, food Knowledge And 

Preferences (HEBKAP Study) of Sri Lankan preschool children. This is a joint collaboration with Griffith 

University, Australia and Wayamba University of Sri Lanka, Sri Lanka. Preschools will be randomly assigned 

to one of three groups to test the effectiveness of the nutrition education intervention. 

 

 

GU Ref No: 2017/812 
ERC No: 201810HI01 

 

mailto:n.harris@griffith.edu.au
mailto:lana.mitchell@griffith.edu.au
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What does the participant have to do? 

To be involved in this research, 

• You are required to be a parent or caregiver of a child aged between 4-5 years that attends a 

preschool in the Kurunegala  area in North-western province of Sri Lanka that has been 

selected for this study 

d) You will be asked to complete the pre and post surveys of the study which will take approximately 20-

30 minutes each. In the survey, you will be asked about: 

• Your general information (demographic data);  

• Your child’s eating behaviour; 

• Foods and beverages your preschool-aged child usually eats and drinks; and  

• Your confidence to guide food choices in your child 

e) You may be invited to few interactive activities in the preschool 

f) Your child is requested to  

• Participate in a picture sorting iPad activity in which (s)he will be asked to sort pictures of 

food choices into healthy and unhealthy groups. This task takes about 10 minutes to 

complete. The iPad activity will be done at your child’s preschool and a preschool staff 

member will be present. 

• Undergo few body measurements (weight, height, mid upper arm circumference and waist 

circumference), measured by trained research team members (only in pre-survey). 

This information sheet regarding the study and the consent form has been provided to you via 

preschool teachers. The study will be conducted by the PhD researcher and her team. 

What are the possible benefits of taking part? 

This study is expected to improve our understanding of healthy food knowledge and preferences among 

Sri Lankan preschool children. Your involvement will support you to guide your child in healthy eating 

and your child to develop healthy eating behaviours in childhood and throughout the life. 

What are the possible risks and disadvantages of taking part? 

This research poses no foreseeable risk to participants.  

Your confidentiality 

To ensure your own and your child’s confidentiality, the research team will manage the data collected 

throughout the research. All data collected will be de-identified soon after the post survey and kept by 

researchers in a secure room at Wayamba University of Sri Lanka for 5 years and then destroyed as 

confidential waste. A copy of the data also will be held securely in the Griffith University "Research Storage" 

platform for a period of five years. The computerised information will be protected by password. The data 

collected from or about you and your child will be reported in an academic thesis and presented in research 

publications in a way that will not identify or allow to be identified you or your child by third parties. 

Your participation is voluntary 

Participation in this research project is voluntary. If you do not wish for you or your child to take part, you 

do not have to.  If you do not wish to participate it will not affect you or your standing within the preschool 

in any way and there will be no penalties or impacts. As a token of our appreciation for your participation, 
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you will be given a educational stationary pack for your child at the end of the post survey. You are 

entirely free to discontinue your participation at any time without penalty, or to decline to answer any 

question/s.  

The ethical conduct of this research 

Griffith University conducts this research in accordance with the National Statement on Ethical Conduct in 
Human Research.  If you have any concerns or complaints about the ethical conduct of the research project 
you should contact the Manager, Research Ethics on +61 7 373 54375 (Australia); +94 31 22 98120 (Sri 
Lanka) or research-ethics@griffith.edu.au. 

Feedback to you: At the completion of the study, a summary of the findings will be made available through 
the participating preschools.  

Further information and who to contact: If you have any questions or comments related to this project 
at any point in time, please contact member of the research team. You can email 
fathima.sirasa@griffithuni.edu.au or telephone +61 4 69779815(Australia); +94 7 76167260 (Sri 
Lanka). The conduct of this research involves the collection, access and/ or use of your/ your child’s 
personal information. The information collected is confidential and will not be disclosed to third parties 
without your consent, except to meet government, legal or other regulatory authority requirements.   A 
de-identified copy of this data may be used for other research purposes.   However, your anonymity will at 
all times be safeguarded.  For further information consult the University’s Privacy Plan 
at http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or phone 
+61 7 373 54375 (Australia). Alternatively you can contact the Ethics Review Committee of the Faculty of 
Livestock Fisheries & Nutrition of Wayamba University of Sri Lanka on +94 31 22 98120. 
 

If you would like to participate in this study, please fill out the consent form provided on the next 
page, place the consent form in the envelope provided and return to preschool teacher. 
 

PLEASE TEAR OFF AND RETAIN THIS INFORMATION SHEET 

mailto:research-ethics@griffith.edu.au
mailto:fathima.sirasa@griffithuni.edu.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
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CONSENT FORM – (Parent/ Caregiver)  

Examining the effectiveness of an integrated intervention on Healthy Eating 
Behaviours, food Knowledge And Preferences (HEBKAP Study) of Sri Lankan 

preschool children 

Research Team 

Dr. Neil Harris, PhD 
Associate Professor 
School of Medicine 
Griffith University 
Email: n.harris@griffith.edu.au 

Dr. Lana Mitchell, PhD 
Lecturer 
School of Allied Health Science 
Griffith University 
Email: lana.mitchell@griffith.edu.au 

Fathima Sirasa 
PhD Candidate 
School of Medicine 
Griffith University, Australia 
Email: fathima.sirasa@griffithuni.edu.au 

Dr. Anoma Chandrasekara,PhD 
Senior Lecturer 
Department of Applied Nutrition 
Wayamba University of Sri Lanka, Sri Lanka 
Email: anomapriyan@yahoo.ca 

Tel: +61(04) 69779815(Australia); 
+94(07) 76167260 (Sri Lanka) 

 

By signing below, I confirm that: 

• I have read the Participant Information Sheet or someone has read it to me in a 

language that I understand; 

• I understand the purposes, procedures and risks of the research described in the 

project; 

• I have had any questions answered to my satisfaction; 

• I understand that if I have any additional questions I can contact the research team; 

• I understand that I can contact the Manager, Research Ethics, at Griffith University 

Human Research Ethics Committee on +61 7 373 54375(or research-

ethics@griffith.edu.au) or Ethics Review Committee of the Faculty of Livestock 

Fisheries & Nutrition of Wayamba University of Sri Lanka on +94 31 22 98120, if I 

have any concerns about the ethical conduct of the project; and 

• I freely agree to participate in this research project as described and understand that I 

am free to withdraw at any time during the project without consequence.  

 

Name of the preschool  

Name of the child  

Name of the parent/caregiver  

Signature of the parent/caregiver  

Date  

mailto:n.harris@griffith.edu.au
mailto:lana.mitchell@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix 5: Self-administered Questionnaire used in Study 3  

 

 

 

 

 

       

 

Questionnaire for healthy eating intervention study of Preschool 

Children 

Pre intervention Assessment 

 

Conducted by 

Fathima Sirasa 

 

PhD candidate 

Menzies Health Institute Queensland 

Griffith University, Australia 

Lecturer 

Department of Applied Nutrition 

Wayamba University of Sri Lanka 

  Interview details (For Office Use only)     

         

  

Name of the Preschool: ……………………………………………………………………………………………….... 

Address of the Preschool: ……………………………………………………………………………………….……… 

  

Date of Interview: …………………………………………………………………………………………………..………. 

Name of Child: ………………………………………………………………………………………………………..…….... 

Date of Birth of the child: ………………………………………………………………………………….……….…… 

   Gender:  Male      Female  

       

All information collected at this study will be treated as confidential. Individual 

information will not be released 

  ID 
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Section (A): General information of the Parent/Caregiver  

Please complete the following general information regarding you. 

Name: …………………………………………………………………………………………………………….. 

Relationship to the child:   Mother   Father 
   Caregiver   Preschool teacher 
   Other (Please specify):………………………………………….. 

     
Age:   < 20 years   20 - 24 years 

   25 - 29 years   30 - 39 years 

   40 - 49 years   50 - 59 years 

   ≥ 60 years    
     
Gender:   Male   Female 

     
Ethnicity:   Sinhalese   Sri Lankan Tamil 

   Indian Tamil   Sri Lankan Muslim 

   Burgher   Malay 

   Other (Please specify):………………………………………….. 

     
Religion   Buddhist   Hindu 

   Islam   Roman Catholic 

   Other Christians   Other (Please Specify): 
 

   ………………………………… 

      
Level of Education:   No education   Grade 1 – 4 

 

  Completed Grade 5   Grade 6 – 10 

  Completed Grade 11   Grade 12 – 13  

   Completed Grade 13   University (Bachelor)  

   Diploma   University (M.Sc, PhD) 

   Do not know   
     
Occupation:   Professional/ technical/ 

managerial 
  Clerical 

 

 

 

  Sales and services   Skilled manual  

 Unskilled manual 
 

Market oriented farmers 
and fishery workers 

 

 

  

 

 House wife 
 

Self employed  

 Armed forces 
 

General labour  

 Not employed 
 

Other (Please specify):  

 

  
………………………………… 

     
Household income (Rs.):   <10,000   10,000 - < 20,000  

  20,000 - < 30,000   30,000 - < 45,000 

  45,000 - < 60,000   60,000 - < 80,000 

 80,000 or more   
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Section (B): Eating behaviour of your preschooler  

Child Eating Behaviour Questionnaire (CEBQ) 

▪ Please read the following statements and tick the boxes most appropriate to your child’s 

eating behaviour. 

  Never Rarely Some
-times 

Often Always 

 
01 

 
My child loves food 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
02 

 
My child eats more when worried 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
03 

 
My child has a big appetite 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
04 

 
My child finishes his/her meal quickly 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
05 

 
My child is interested in food 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
06 

 
My child is always asking for a drink 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
07 

 
My child refuses new foods at first 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
08 

 
My child eats slowly 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
09 

 
My child eats less when angry 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
10 

 
My child enjoys tasting new foods 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
11 

 
My child eats less when s/he is tired 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
12 

 
My child is always asking for food 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
13 

 
My child eats more when annoyed 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
14 

 
If allowed to, my child would eat too much 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
15 

 
My child eats more when anxious 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
16 

 
My child enjoys a wide variety of foods 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
17 

 
My child leaves food on his/her plate at 
the end of a meal 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
18 

 
My child takes more than 30 minutes to 
finish a meal 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
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Never 

 
Rarely 

 
Some
-times 

 
Often 

 
Always 

 
19 

 
Given the choice, my child would eat 
most of the time 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
20 

 
My child looks forward to mealtimes 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
21 

 
My child gets full before his/her meal is 
finished 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
22 

 
My child enjoys eating 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
23 

 
My child eats more when she is happy 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
24 

 
My child is difficult to please with meals 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
25 

 
My child eats less when upset 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
26 

 
My child gets full up easily 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
 
27 

 
My child eats more when s/he has 
nothing else to do 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
28 

 
Even if my child is full up s/he finds room 
to eat his/her favourite food 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
29 

 
If given the chance, my child would drink 
continuously throughout the day 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
30 

 
My child cannot eat a meal if s/he has 
had a snack just before 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
31 

 
If given the chance, my child would 
always be having a drink 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
32 

 
My child is interested in tasting food s/he 
hasn’t tasted before 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
33 

 
My child decides that s/he doesn’t like a 
food, even without tasting it 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
34 

 
If given the chance, my child would 
always have food in his/her mouth 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 

 
35 

My child eats more and more slowly 
during the course of a meal 

 

□ 

 

□ 

 

□ 

 

□ 

 

□ 
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Section (C): Foods and beverages your preschooler eats 

▪ We are interested to learn more about your preschool child’s usual eating habits.  

▪ Please record how much of these foods and drinks your child usually consumes per day or 

per week or per month  

OR 

▪ Circle the appropriate response option listed under the questions. 

▪ When recording the answer, If you mention the frequency or serving of daily consumption 

of a particular food or food group, you do not need to mention it again as weekly or 

monthly basis. 

▪ Eg: 

Q1. How many servings of vegetables (including pulses and local yams) does your child usually 

eat each day or week? (one serving= ½  cup cooked vegetables or 1 cup of salad vegetables or 

= ½  cup cooked pulses or = ½  cup cooked yams). Examples for pulses are mung bean, cowpea, 

chick pea, kidney beans, dhal etc. Examples for local yams include manioc, innala, hingurala, 

kiri ala, dham ala etc. 

1. ___1___ servings per day  2. ______ servings per week  3. Doesn’t eat 

vegetables 

4. Don’t know    5. Refused to answer 

 

Q2. During the past 7 days, how many times did your child eat vegetables other than French 

fries and other fried potatoes? Include vegetables like those served as raw, curry, stir fry, soup, 

or stew, in your response.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None 

▪ Photographs of household measures are shown at the data collection centre. 

▪ The answers are confidential and will only be seen by the survey team. No one else will 

have access to your information.  
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Q1. During the past 7 days, how many days did your child consume following food groups? 

Please record the number of days. 

 Food group 
Number 
of days 

1 Rice  

2 Lentils (Eg: green gram, cow pea, chick pea, dhal)  

3 Green Leafy vegetables  

4 Yellow/orange fruit (Eg: mango, Papaw, orange, 
pineapple, passion fruit) 

 

5 Eggs  

6 Fish  

7 Chicken  

8 Meat other than chicken  

9 Milk/ other milk products such as yoghurt, curd  

 

Q2. How many servings of rice did your child eat regularly? 

1. _____ servings per day   2. _____ servings per week  3. Doesn’t eat rice 

4. Don’t know    5. Refused to answer 

 

The next four questions are about fruit and vegetables: 

Q3. How many servings of vegetables (including pulses and local yams) does your child usually 

eat each day or week? (one serving= ½ cup cooked vegetables or 1 cup of salad vegetables or = 

½ cup cooked pulses or = ½ cup cooked yams). Examples for pulses are mung bean, cowpea, 

chick pea, kidney beans, dhal etc. Examples for local yams include manioc, innala, hingurala, kiri 

ala, dham ala etc. 

1. ______ servings per day   2. ______ servings per week   

3. Doesn’t eat vegetables  4. Don’t know    5. Refused to answer 
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Q4. (a) During the past 7 days, how many times did your child eat vegetables (including pulses 

and local yams) other than French fries and other fried potatoes? Include vegetables like those 

served as raw, curry, stir fry, soup, or stew, in your response. Examples for pulses are mung 

bean, cowpea, chick pea, kidney beans, dhal etc. Examples for local yams include manioc, innala, 

hingurala, kiri ala, dham ala etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

(b) During the past 7 days, how many times did your child eat pulses such as mung bean, cowpea, 

chick pea, kidney beans, dhal etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

(c) During the past 7 days, how many times did your child eat local yams such as manioc, 

innala, hingurala, kiri ala, dham ala etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

Q5. How many servings of fruit does your child usually eat each day or week? (one serving=one 

medium piece or two small pieces of fruit or one cup of diced pieces) 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat fruit 

4. Don’t know    5. Refused to answer 

 

Q6. During the past 7 days, how many times did your child eat fresh fruit, such as banana, papaw, 

mango, pineapple, orange, or other fruit such as canned fruits, frozen or dried fruit? Do not 

count fruit juice.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  
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The next few questions ask how often your child eats some foods: 

Q7 (a). How often does your child eat red meat, such as beef or lamb? Include all steaks, 

chops, roasts, mince and stir fries. Do not include pork or chicken. 

Longer list: Veal, offal (liver, kidney), mutton, game (buffalo, goat, hare, rabbit, venison, wild boar) 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

(b). How many servings red meat such as beef or lamb?  does your child usually eat each 

day or week? 

1. ______ servings per day   2. ______ servings per week   

3. Doesn’t eat red meat  4. Don’t know    5. Refused to answer 

(c). How many servings of chicken or other meat (except red meat such as beef or lamb?  

does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat chicken 

4. Don’t know    5. Refused to answer 

(d). How many servings of fish?  does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat fish 

4. Don’t know    5. Refused to answer 

(e). How many servings of egg?  does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat egg 

4. Don’t know    5. Refused to answer 

 

Q8. How often does your child eat meat products such as sausages, ham, hamburgers or 

chicken nuggets? 

Longer list: Bacon, sausage rolls, hot dogs, canned meats, smoked chicken, other smoked meats 

1. _____ times per day   2. _____ times per week    

3. _____ times per month  4. Rarely/never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q9. How often does your child eat hot chips, French fries or fried potatoes? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/never    

5. I don’t know/can’t say   6. Refused to answer 
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Q10. How often does your child eat potato crisps or other salty snacks (eg: corn chips, TipiTip, 

Mr. POP, murukku, bites)? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q11. How often does your child have meals or snacks such as burgers, pizza, chicken or chips 

from places like McDonalds, Pizza Hut, KFC or local take-away food places? (Consider both 

eating out, carry out, and delivery of meals in your response.) 

1. _______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q12. How often does your child have snack foods such as sweet or savoury biscuits, cakes or 

doughnuts? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q13. How often does your child eat confectionery, such as lollies and chocolate? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never   

5. I don’t know/can’t say   6. Refused to answer 

 

Q14. How often does your child usually have something for breakfast? 

1. Every day     2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q15. How often does your child eat dinner in front of the television? 

1. Every day     2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 
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The next few questions are about the quantity of drinks your child usually consumes: 

Q16. How many cups of milk does your child usually drink in a day? Includes cow’s milk (fresh 

or powder), milk on cereal, milk for milk tea, flavoured milks, UHT milk (one cup=250 ml, a 

household tea cup) 

1. ______ cups per day    2. ______ cups per week   

3. ______ cups per month   4. Doesn’t drink cow’s milk or other milk 

5. Don’t know     6. Refused to answer 

 

Q17 (a). During the past 7 days, how many times did your preschool-aged child drink milk? 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

(b). What type of milk does your child usually consume? (Please circle the appropriate 

response) 

1. Whole milk (regular, full cream) fresh/ powder   

2. Low – reduced fat milk – fresh/ powder 

3. Skimmed milk fresh/ powder  4. Evaporated or sweetened condensed   

5. Soya milk regular     6. Soya milk reduced fat   

7. None of the above.  

Specify other kind of milk: ______________    

8. Don’t know     9. Refused to answer 

 

Q18. (a) Does your child usually consume fresh milk or milk powder? …………….………………………. 

 

    (b) If milk powder, how many tablespoons of powder will you use to make a cup of milk 

for your child? 

1. _____tablespoons per cup  2. I don’t know/can’t say  3. Refused to answer 

 

Q19. How many cups of fruit juice such as orange juice, apple juice, papaw juice or pineapple 

juice does your child usually drink? Do not count Smack, Colman’s, cordials, sports drinks, or 

other fruit-flavoured drinks.  

 (1 cup=250 ml, a household tea cup) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink juice   5. Don’t know    6. Refused to answer 
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Q20. During the past 7 days, how many times did your child drink fruit juices such as orange 

juice, apple juice, papaw juice or pineapple juice? Do not count Smack, Colman’s, cordials, 

sports drinks, or other fruit-flavoured drinks.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

Q21. How many cups of soft drink (for example, Coca cola, Pepsi, Fanta, Seven up, Mirinda, 

Portello, Mountain Dew etc), fruit drinks that are not 100% fruit juice (for example Smack, 

Colman’s, cordials, sports drinks, or other fruit-flavoured drinks) or sports drink, such as  

Gatorade does your child usually drink? (1 cup=250 ml. One can of soft drink=1 ½ cups. One 

500 ml bottle of Gatorade=2 cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink soft drink   5. Don’t know    6. Refused to answer 

 

Q22. During the past 7 days, how many times did your child drink Soft drinks (for example, 

Coca cola, Pepsi, Fanta, Seven up, Mirinda, Portello, Mountain Dew etc), sports drinks (for 

example, Gatorade), or fruit drinks that are not 100% fruit juice (for example Smack, Colman’s, 

cordials, sports drinks, or other fruit-flavoured drinks)?  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

Q23. How many cups of diet soft drink or diet cordial such as Diet Coke or Diet Sprite does 

your child usually drink? (1 cup=250ml. One can of soft drink =1 ½ cups. One 500 ml bottle=2 

cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink diet soft drink  5. Don’t know    6. Refused to answer 

 

Q24. How many cups of water does your child usually drink in a day? (1 cup=250ml, a 

household tea cup, 1 average bottle of water=2 ½ cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink water  5. Don’t know    6. Refused to answer
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Section (D): My child’s nutrition 

 

 

 

How confident are you that you could do the following over the next year?  

(Please circle one option for 
each statement) 

Not at all 
confident 

Slightly 
confident 

Moderately 
confident 

Very 
confident 

Extremely 
confident 

1. Get my child to eat enough 
fruit (this does not include 
fruit juice) over the next 
year  

1 2 3 4 5 

2. Get my child to eat enough 
vegetables (this does not 
include potato or potato 
chips) over the next year 

1 2 3 4 5 

3. Get my child to drink plain 
water over the next year 

1 2 3 4 5 

4. Say no to my child’s 
requests for soft-drinks 
and cordials and other 
sweetened drinks over the 
next year 

1 2 3 4 5 

5. Say no to my child’s 
requests for potato 
chips/salty snack foods 
and biscuits over the next 
year 

1 2 3 4 5 

6. Say no to my child’s 
requests for sweet snacks, 
confectionary, lollies 
and/or ice-cream over the 
next year 

1 2 3 4 5 

7. Get my child to eat enough 
food for health over the 
next year 

1 2 3 4 5 

8. Get my child to eat a good 
range of foods over the 
next year 

1 2 3 4 5 

9. Say no to my child’s 
requests for foods like 
soft-drinks, chips and 
biscuits when we are doing 
the grocery shopping over 
the next year 

1 2 3 4 5 

- Thank you for your valuable participation –

▪ Please read the following statements thoroughly. 

▪ Rate your confidence to influence or control their children’s eating behaviours.  

▪ Circle one of the options from 1-5 
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Appendix 6: Self-administered Questionnaire used in Post-intervention Assessment of 

Study 3  

 

 

 

 

 

       

 

Questionnaire for healthy eating intervention study of Preschool 

Children 

Post intervention Assessment 

 

Conducted by 

Fathima Sirasa, 

 

PhD candidate 

Menzies Health Institute Queensland 

Griffith University, Australia 

Lecturer 

Department of Applied Nutrition 

Wayamba University of Sri Lanka 

  Interview details (For Office Use only)     

         

  

Name of the Preschool: ……………………………………………………………………………………………….... 

Address of the Preschool: ……………………………………………………………………………………….……… 

  

Date of Interview: …………………………………………………………………………………………………..………. 

Name of Child: ………………………………………………………………………………………………………..…….... 

Date of Birth of the child: ………………………………………………………………………………….……….…… 

   Gender:  Male      Female  

       

All information collected at this study will be treated as confidential. Individual information 

will not be released 

  ID 
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Section (A): General information of the Parent/ Caregiver  

Please complete the following general information regarding you. 

Name: …………………………………………………………………………………………………………….. 

Relationship to the child:   Mother   Father 
   Caregiver   Preschool teacher 
   Other (Please specify):………………………………………….. 

     
Age:   < 20 years   20 - 24 years 

   25 - 29 years   30 - 39 years 

   40 - 49 years   50 - 59 years 

   ≥ 60 years    
     
Gender:   Male   Female 

     
Ethnicity:   Sinhalese   Sri Lankan Tamil 

   Indian Tamil   Sri Lankan Muslim 

   Burgher   Malay 

   Other (Please specify):………………………………………….. 

     
Religion   Buddhist   Hindu 

   Islam   Roman Catholic 

   Other Christians   Other (Please Specify): 
 

   ………………………………… 

      
Level of Education:   No education   Grade 1 – 4 

 

  Completed Grade 5   Grade 6 – 10 

  Completed Grade 11   Grade 12 – 13  

   Completed Grade 13   University (Bachelor)  

   Diploma   University (M.Sc, PhD) 

   Do not know   
     
Occupation:   Professional/ technical/ 

managerial 
  Clerical 

 

 

 

  Sales and services   Skilled manual  

 Unskilled manual 
 

Market oriented farmers 
and fishery workers 

 

 

  

 

 House wife 
 

Self employed  

 Armed forces 
 

General labour  

 Not employed 
 

Other (Please specify):  

 

  
………………………………… 

     
Household income (Rs.):   <10,000   10,000 - < 20,000  

  20,000 - < 30,000   30,000 - < 45,000 

  45,000 - < 60,000   60,000 - < 80,000 

 80,000 or more   



 

238 

 

Section (B): Foods and beverages your preschooler eats 

▪ We are interested to learn more about your preschool child’s usual eating habits.  

▪ Please record how much of these foods and drinks your child usually consumes per day or 

per week or per month  

OR 

▪ Circle the appropriate response option listed under the questions. 

▪ When recording the answer, If you mention the frequency or serving of daily consumption 

of a particular food or food group, you do not need to mention it again as weekly or 

monthly basis. 

▪ Eg: 

Q1. How many servings of vegetables (including pulses and local yams) does your child usually 

eat each day or week? (one serving= ½ cup cooked vegetables or 1 cup of salad vegetables or = 

½ cup cooked pulses or = ½ cup cooked yams). Examples for pulses are mung bean, cowpea, 

chick pea, kidney beans, dhal etc. Examples for local yams include manioc, innala, hingurala, 

kiri ala, dham ala etc. 

1. ___1___ servings per day  2. ______ servings per week  3. Doesn’t eat 

vegetables 

4. Don’t know    5. Refused to answer 

 

Q2. During the past 7 days, how many times did your child eat vegetables other than French 

fries and other fried potatoes? Include vegetables like those served as raw, curry, stir fry, soup, 

or stew, in your response.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None 

▪ Photographs of household measures are shown at the data collection centre. 

▪ The answers are confidential and will only be seen by the survey team. No one else will 

have access to your information.  
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Q1. During the past 7 days, how many days did your child consume following food groups? 

Please record the number of days. 

 Food group 
Number 
of days 

1 Rice  

2 Lentils (Eg: green gram, cow pea, chick pea, dhal)  

3 Green Leafy vegetables  

4 Yellow/orange fruit (Eg: mango, Papaw, orange, 
pineapple, passion fruit) 

 

5 Eggs  

6 Fish  

7 Chicken  

8 Meat other than chicken  

9 Milk/ other milk products such as yoghurt, curd  

 

Q2. How many servings of rice did your child eat regularly? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat rice 

4. Don’t know    5. Refused to answer 

 

The next four questions are about fruit and vegetables: 

Q3. How many servings of vegetables (including pulses and local yams) does your child usually 

eat each day or week? (one serving= ½ cup cooked vegetables or 1 cup of salad vegetables or = 

½ cup cooked pulses or = ½ cup cooked yams). Examples for pulses are mung bean, cowpea, 

chick pea, kidney beans, dhal etc. Examples for local yams include manioc, innala, hingurala, 

kiri ala, dham ala etc. 

1. ____ servings per day   2. ____ servings per week   

3. Doesn’t eat vegetables  4. Don’t know    5. Refused to answer 
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Q4. (a) During the past 7 days, how many times did your child eat vegetables (including pulses 

and local yams) other than French fries and other fried potatoes? Include vegetables like those 

served as raw, curry, stir fry, soup, or stew, in your response. Examples for pulses are mung 

bean, cowpea, chick pea, kidney beans, dhal etc. Examples for local yams include manioc, 

innala, hingurala, kiri ala, dham ala etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 
(b) During the past 7 days, how many times did your child eat pulses such as mung bean, 

cowpea, chick pea, kidney beans, dhal etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 
(c) During the past 7 days, how many times did your child eat local yams such as manioc, 

innala, hingurala, kiri ala, dham ala etc. 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 
Q5. How many servings of fruit does your child usually eat each day or week? (one serving=one 

medium piece or two small pieces of fruit or one cup of diced pieces) 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat fruit 

4. Don’t know    5. Refused to answer 

 
Q6. During the past 7 days, how many times did your child eat fresh fruit, such as banana, 

papaw, mango, pineapple, orange, or other fruit such as canned fruits, frozen or dried fruit? 

Do not count fruit juice.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  
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The next few questions ask how often your child eats some foods: 

Q7 (a). How often does your child eat red meat, such as beef or lamb? Include all steaks, 

chops, roasts, mince and stir fries. Do not include pork or chicken. 

Longer list: Veal, offal (liver, kidney), mutton, game (buffalo, goat, hare, rabbit, venison, wild boar) 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

(b). How many servings red meat such as beef or lamb?  does your child usually eat each 

day or week? 

1. ______ servings per day   2. ______ servings per week   

3. Doesn’t eat red meat  4. Don’t know    5. Refused to answer 

(c). How many servings of chicken or other meat (except red meat such as beef or lamb?  

does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat chicken 

4. Don’t know    5. Refused to answer 

(d)How many servings of fish?  does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat fish 

4. Don’t know    5. Refused to answer 

(e)How many servings of egg?  does your child usually eat each day or week? 

1. ______ servings per day   2. ______ servings per week  3. Doesn’t eat egg 

4. Don’t know    5. Refused to answer 

 
Q8. How often does your child eat meat products such as sausages, ham, hamburgers or 

chicken nuggets? 

Longer list: Bacon, sausage rolls, hot dogs, canned meats, smoked chicken, other smoked meats 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q9. How often does your child eat hot chips, French fries or fried potatoes? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/never    

5. I don’t know/can’t say   6. Refused to answer 
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Q10. How often does your child eat potato crisps or other salty snacks (eg: corn chips, TipiTip, 

Mr. POP, murukku, bites)? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q11. How often does your child have meals or snacks such as burgers, pizza, chicken or chips 

from places like McDonalds, Pizza Hut, KFC or local take-away food places? (Consider both 

eating out, carry out, and delivery of meals in your response.) 

1. _______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q12. How often does your child have snack foods such as sweet or savoury biscuits, cakes or 

doughnuts? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q13. How often does your child eat confectionery, such as lollies and chocolate? 

1. ______ times per day   2. ______ times per week    

3. ______ times per month  4. Rarely/ never   

5. I don’t know/can’t say   6. Refused to answer 

 

Q14. How often does your child usually have something for breakfast? 

1. Every day     2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 

 

Q15. How often does your child eat dinner in front of the television? 

1. Every day     2. ______ times per week    

3. ______ times per month  4. Rarely/ never    

5. I don’t know/can’t say   6. Refused to answer 
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The next few questions are about the quantity of drinks your child usually consumes: 

Q16. How many cups of milk does your child usually drink in a day? Includes cow’s milk (fresh or 

powder), milk on cereal, milk for milk tea, flavoured milks, UHT milk (one cup=250 ml, a 

household tea cup) 

1. ______ cups per day    2. ______ cups per week   

3. ______ cups per month   4. Doesn’t drink cow’s milk or other milk  

5. Don’t know     6. Refused to answer 

 

Q17(a). During the past 7 days, how many times did your preschool-aged child drink milk? 

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 
(b). What type of milk does your child usually consume? (Please circle the appropriate 

response) 

1. Whole milk (regular, full cream) fresh/ powder   

2. Low – reduced fat milk – fresh/ powder 

3. Skimmed milk fresh/ powder  4. Evaporated or sweetened condensed   

5. Soya milk regular     6. Soya milk reduced fat   

7. None of the above.  

Specify other kind of milk: ______________    

8. Don’t know     9. Refused to answer 

 
Q18. (a) Does your child usually consume fresh milk or milk powder? …………….………………………. 
 

    (b) If milk powder, how many tablespoons of powder will you use to make a cup of milk 

for your child? 

1. ______ tablespoons per cup  2. I don’t know/can’t say  3. Refused to answer 

 

Q19. How many cups of fruit juice such as orange juice, apple juice, papaw juice or pineapple 

juice does your child usually drink? Do not count Smack, Colman’s, cordials, sports drinks, or 

other fruit-flavoured drinks.  

 (1 cup=250 ml, a household tea cup) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink juice   5. Don’t know    6. Refused to answer 
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Q20. During the past 7 days, how many times did your child drink fruit juices such as orange 

juice, apple juice, papaw juice or pineapple juice? Do not count Smack, Colman’s, cordials, sports 

drinks, or other fruit-flavoured drinks.  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

Q21. How many cups of soft drink (for example, Coca cola, Pepsi, Fanta, Seven up, Mirinda, 

Portello, Mountain Dew etc), fruit drinks that are not 100% fruit juice (for example Smack, 

Colman’s, cordials, sports drinks, or other fruit-flavoured drinks) or sports drink, such as  

Gatorade does your child usually drink? (1 cup=250 ml. One can of soft drink=1 ½ cups. One 500 

ml bottle of Gatorade=2 cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink soft drink   5. Don’t know    6. Refused to answer 

 

Q22. During the past 7 days, how many times did your child drink Soft drinks (for example, 

Coca cola, Pepsi, Fanta, Seven up, Mirinda, Portello, Mountain Dew etc), sports drinks (for 

example, Gatorade), or fruit drinks that are not 100% fruit juice (for example Smack, Colman’s, 

cordials, sports drinks, or other fruit-flavoured drinks)?  

1. Four (4) or more times per day   2. Three (3) times per day 

3. Two (2) times per day    4. One (1) time per day 

5. Four to six (4-6) times during past 7 days   

6. One to three (1-3) times during past 7 days 7. None  

 

Q23. How many cups of diet soft drink or diet cordial such as Diet Coke or Diet Sprite does 

your child usually drink? (1 cup=250ml. One can of soft drink =1 ½ cups. One 500 ml bottle=2 

cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink diet soft drink  5. Don’t know    6. Refused to answer 

 

Q24. How many cups of water does your child usually drink in a day? (1 cup=250ml, a 

household tea cup, 1 average bottle of water=2 ½ cups) 

1. ___ cups per day    2. ___ cups per week   3. ___ cups per month 

4. Doesn’t drink water  5. Don’t know    6. Refused to answer 
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Section (C): My child’s nutrition 

 

 

 

How confident are you that you could do the following over the next year?  

(Please circle one option for 
each statement) 

Not at all 
confident 

Slightly 
confident 

Moderately 
confident 

Very 
confident 

Extremely 
confident 

1. Get my child to eat 
enough fruit (this does not 
include fruit juice) over 
the next year  

1 2 3 4 5 

2. Get my child to eat enough 
vegetables (this does not 
include potato or potato 
chips) over the next year 

1 2 3 4 5 

3. Get my child to drink plain 
water over the next year 

1 2 3 4 5 

4. Say no to my child’s 
requests for soft-drinks 
and cordials and other 
sweetened drinks over the 
next year 

1 2 3 4 5 

5. Say no to my child’s 
requests for potato 
chips/salty snack foods 
and biscuits over the next 
year 

1 2 3 4 5 

6. Say no to my child’s 
requests for sweet snacks, 
confectionary, lollies 
and/or ice-cream over the 
next year 

1 2 3 4 5 

7. Get my child to eat enough 
food for health over the 
next year 

1 2 3 4 5 

8. Get my child to eat a good 
range of foods over the 
next year 

1 2 3 4 5 

9. Say no to my child’s 
requests for foods like 
soft-drinks, chips and 
biscuits when we are doing 
the grocery shopping over 
the next year 

1 2 3 4 5 

- Thank you for your valuable participation – 

▪ Please read the following statements thoroughly. 

▪ Rate your confidence to influence or control their children’s eating behaviours.  

▪ Circle one of the options from 1-5 
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Appendix 7: Online Desktop Computer Activity 
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Food preferences were assessed, using the same food photo pairs, asking the child to 

‘point to food that he/she likes most’. 
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Appendix 8: Children’s Workbook 
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This workbook was translated to two local languages when implementation. The front 

pages of those versions are: 
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Appendix 9: Brochure on Preschool Child Nutrition  

(prepared in local languages: Sinhala and Tamil) 

Sinhala version: 
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Tamil version: 
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Appendix 10: Recipe Book (easy and healthy recipes for children)  

(prepared in local languages: Sinhala and Tamil) 

Sinhala version: 
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Tamil version (recipe pages included as resolution reduced images): 
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Appendix 11: Magazine Article on Nutrition Care for Preschool-age 

 

 

 

 



 

259 
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