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ABSTRACT 

Overweight, obesity, diabetes and other non-communicable chronic diseases (NCDs) are 

among the greatest contributors to morbidity and mortality worldwide. Research that tracks and 

describes global and regional trends in obesity and diabetes has indicated that the Pacific Islands 

are disproportionately affected by NCDs. The Pacific territory of American Samoa has also been 

plagued with the obesity epidemic. The high prevalence of childhood overweight and obesity in 

American Samoa prompts a need to examine causes and consequences of obesity and highlights 

the need for nutrition and health monitoring as well as nutrition education programs and policies. 

There is little research to understand the environmental and socio-cultural determinants of child 

obesity in the US Affiliated Pacific (USAP) jurisdictions, including American Samoa. Poor diet 

quality and unhealthy dietary behavior are major risk factors for NCDs among children and 

adolescents. Ameliorating obesity early in life will help avert lifelong obesity and related disease 

(NCDs).  

 There is a lack of published studies on dietary intake, dietary behavior and their 

association with diet quality of young children in American Samoa. Thus, the main objective of 

this research was to understand dietary intake of young American Samoan children, specifically 

the context and patterns of child eating, and influences on child diet quality. This dissertation 

used data collected from the Children’s Healthy Living (CHL) program and new data collected 

through qualitative interviews. This dissertation has three aims or studies. 

 The first aim was to identify characteristics of children who have higher diet quality. This 

was a quantitative study using cross- sectional, data from the CHL Time 1 (2011-2013) study. 

This descriptive study examined energy intake and diet quality of children’s meals (N=586 

participants). The dependent variables were drawn from the CHL Food Activity Logs (FALs, or 
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food records) from children. Child diet quality was assessed using the Healthy Eating Index 2020 

(HEI-2020). The independent variables were derived from child and household demographics. 

The main finding was that children who live in urban communities had higher diet quality and 

were likely to be consuming healthier foods than those living in rural communities.  

The second aim was to test differences in diet quality by diet context (specifically by 

food having been prepared and food having been consumed at home, at school, and other 

locations away from home). This quantitative study used data from CHL Time 1 (2011-2013). 

Higher consumption of foods prepared away from the home has been associated with lower diet 

quality among adolescents and adults. Aim 2 evaluated the association between location of food 

preparation and consumption and diet quality (using energy intake and HEI) among children 

ages 2-8 years, (N=581 participants). The main findings were that children who had meals 

prepared and consumed in the school had higher diet quality (especially for dairy) than those that 

had meals prepared and consumed at home and children who had meals prepared and consumed 

in the school had higher diet quality than those at other locations away from home (i.e. home of 

relative, restaurants, fast food, church). However, home food preparation and consumption was 

associated with higher (more adequate) seafood intake, compared to food prepared and 

consumed in other locations.  

The third aim was to identify caregiver attitudes and perceptions towards child diet 

quality and related dietary behaviors, utilizing key informant interviews. Participants for this 

study were drawn from households that participated in the CHL Time 3 study (2019).  Twenty 

(20) mothers representing both rural (n=9) and urban (n=11) American Samoa participated in 

qualitative interviews. The study examined a healthy child and diet in American Samoa. Samoan 

themes and topics were derived including barriers and supports to healthy eating, and family 
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influences. These themes showed influences of the Samoan culture and community, such as the 

positive role and influence of church and village programs on promoting health and nutrition. In 

addition, widespread availability and consumption of traditional foods is viewed as both a 

positive and strong influence towards health and nutrition. Meats cooked in the traditional oven 

were viewed as healthy while taro and other starchy vegetables were viewed as less healthy, 

especially when cooked with lots of coconut milk.  

 This dissertation revealed an association between urban community living and higher diet 

quality and an association between consuming school meals and higher diet quality. Caregiver 

attitudes and perceptions (i.e. what defines a healthy child in American Samoa, barriers & 

supports) about child diet were influenced by family, churches, and villages, unique to the 

Samoan culture and community. Findings suggest that the cultural influence of church and 

village programs are a support and thus promote healthy eating within villages/communities. 

 Findings from this dissertation highlight the importance of future multilevel interventions 

working with caregivers, schools and rural communities to improve diet and health among 

children and families in American Samoa. These include studies on the differences between 

urban and rural eating patterns of American Samoan children, and the need to further understand 

the differences in diet quality of food prepared and consumed in the home compared to other 

locations away from the home. In addition, further examination is needed to understand the 

differences of caregiver perceptions and understanding of child diet and health, based on 

additional characteristics (i.e. citizenship status, village, WIC/SNAP benefit recipient or not).  
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CHAPTER 1. INTRODUCTION 

Obesity 

Worldwide trends in obesity show that prevalence for adults has doubled since 1990, 

while adolescent prevalence has quadrupled (World Health Organization, WHO 2024). World 

Health Organization (2024) statistics from 2022 show that 2.5 billion (43%) adults 18y and older 

had overweight, of which 890 million (35%) had obesity. In addition, these 2022 numbers show 

that over 390 million children and adolescents aged 5-19 years had overweight or obesity, with 

37 million children under the age of 5y being overweight (Desai et al., 2018). The US Centers 

for Disease Control and Prevention defines overweight for children as having a BMI for age and 

sex at or above the 85th percentile and below the 95th percentile of reference data for children and 

teens (CDC, 2021); obesity for children is defined as having a BMI at or above the 95th 

percentile of reference data. Overweight and obesity are risk factors for diabetes and other non-

communicable chronic diseases (NCDs) and are among the greatest contributors to morbidity 

and mortality worldwide (World Health Organization, 2014). About 80% of these NCD related 

deaths occur in low- and middle-income countries (World Health Organization, 2014); although 

a territory of the US, American Samoa is classified as an upper middle-income country 

according to the World Bank and World Health Organizations.  

Research that tracks and describes global and regional trends in obesity and diabetes has 

indicated that the Pacific Islands are disproportionately affected by NCDs (Ng et al., 2013). 

These regional trends show that some Pacific Island countries have shown average increases in 

BMI adult values of more than 2.0 kg/m2 per decade (between 1980 and 2008), which translates 

to an average increase at 5 times the mean increase for worldwide BMI in the same period of 
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time. These Pacific Island countries include Tonga, Kiribati, Federated States of Micronesia, and 

Independent Samoa. In fact, in the Pacific region, NCD related deaths account for more than 

70% of all deaths, along with a decrease in life expectancy for some areas (The World Bank, 

2012). Further studies have indicated that obesity and related NCDs are especially vital to 

understand and for intervening within the Pacific Region, where adult obesity and type 2 

diabetes prevalence are among the highest in the world (Hawley & McGarvey, 2015).  

American Samoa 

The US Pacific territory, American Samoa has also been plagued with the obesity 

epidemic (Neuendorf et al., 2021). A study funded through the National Institutes of Health, 

found that 93% of American Samoan adults had overweight or obesity in 2004 (Ichiho et al., 

2013). Another study in 2007 found that 34% of school age children in American Samoa had 

obesity (Davison et al., 2007). In fact, the American Samoan childhood obesity prevalence is 

almost double the average U.S. national childhood obesity prevalence which is 18% for ages 6-

11y and 21% for ages 12-19y (CDC, 2021).  

The Children’s Healthy Living (CHL) study within the US-Affiliated Pacific (USAP) 

region found that overall overweight and obesity (OWOB) prevalence increased with age 

(Novotny et al., 2015). The USAP includes American Samoa, Guam, the Commonwealth of the 

Northern Mariana Islands, the Federated States of Micronesia, Marshall Islands, Palau, and the 

U.S. states of Alaska and Hawaii. The OWOB prevalence ranged from 21% at age 2 years to 

39% at age 8y, with a sharp increase at age 5y. For proportion obese, the prevalence ranged from 

10% at age 2y to 23% at age 8y. For the USAP, the highest prevalence was in American Samoa 

and Guam. These numbers are important because obesity and NCDs are potentially life 
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threatening and are costly both financially and in terms of health (Gonah et al., 2020). These 

costs will place a heavy burden on the already strained American Samoa health care system.   

The high prevalence of childhood overweight and obesity in American Samoa signals a 

need to examine causes and consequences of obesity and highlights the need for nutrition and 

health monitoring and nutrition education programs and policies. Unfortunately for American 

Samoa and much of the USAP, there are not enough published data and no programs to monitor 

health and nutrition in the region. The National Health and Nutrition Examination Survey 

(NHANES) is a program that assesses the health and nutrition status of individuals (adults and 

children) in the US and monitors childhood overweight and obesity trends (Centers for Disease 

Control & Prevention, 2017). However, NHANES has not collected data from the USAP 

jurisdictions (including American Samoa) (Everson et al., 2016), nor has it described Native 

Hawaiian or Pacific Islander health in federal reports. The few published reports from this region 

provide an overview of overweight and obesity prevalence; however, they are from smaller 

samples and may not represent the population as a whole. Further, there are even fewer data 

describing the dietary intake of children, the context in which children eat, and attitudes and 

preferences surrounding child dietary intake. The CHL study is one of few that filled in a gap in 

food and nutrition intake among young children in the region. CHL found that children’s diet in 

the USAP was inadequate for milk, vegetable, and fruit intake (Novotny et al., 2022). Dietary 

information is foundational for nutrition related intervention.  

Context and Patterns of Dietary Intake  

According to current Dietary Guidelines for Americans (DGA) 2020-2025, children and 

adolescents are at high risk for poor diets due to low intakes of healthy, nutrient-dense foods and 

beverages such as grains, dairy, fruits and vegetables (U.S. Department of Agriculture, 2020). 
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Other nutrients of concern for these age groups include calcium, vitamin D, and potassium. This 

is concerning since this is the critical period or age where eating habits are formed, and these 

eating patterns contribute greatly to children’s overall growth and development (Pearson et al., 

2017; Hong et al., 2009). Since BMI and OWOB in childhood track into adulthood, the basis for 

body weight as an adult begins during this timeframe (Kvaavik et al., 2003). The food we 

consume is influenced by many factors – biological, behavioral, psychological, cultural, 

economic, social, geographical, political, historical, and environmental – all of which can be 

considered simultaneously and sequentially in food choices (Sobal et al., 2006).   A better 

understanding of determinants or factors that affect children’s consumption of key food groups 

and nutrients in varied cultural, economic, social, geographical, political, historical and 

environmental settings is needed.  

Where meals are prepared, as well as where food is consumed, are known environmental 

factors that been associated with quality of diet as well as health constraints (Ortega et al., 2020; 

Palla et al., 2020). In fact, studies have shown that higher consumption of foods prepared away 

from the home is associated with lower diet quality among adolescents and adults (Golper et al., 

2021). On the other hand, a sample of U.S. adolescents revealed that evening meal types that are 

consumed within the home (including fast food, food delivered, home cooked, or cooked in a 

heat-and-serve box meal) were associated with lower intake of less healthy food groups 

(Overcash et al., 2020). Thus, meals prepared and consumed in the home were likely to be 

healthier or of higher diet quality than those prepared and/or consumed away from home. These 

studies did not include children from American Samoa, or children in younger age groups. 
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The Children’s Healthy Living Program 

The prevalence of non-communicable chronic diseases and the disproportionate lack of 

representation of the region in obesity (and related) research, led to a declaration of a “State of 

Emergency” among the USAP (Pacific Islands Health Officers Association, 2010). These 

alarming rates eventually focused health officials in the region towards prevention of overweight 

and obesity of young children in the Pacific as a means to prevent these issues in adulthood 

(Secretariat of the Pacific Community, 2002). Studies in the Pacific Region show that Pacific 

children, including those from low-income families are disproportionately affected by obesity, 

overweight, and related conditions (Charvet & Huffman, 2019). High intake of energy-dense 

nutrient-poor products, sugar-sweetened beverages, and physical inactivity are known risk 

factors for overweight, obesity, and non-communicable chronic diseases (NCDs) (Pan American 

Health Organization, 2015).   

In response to these serious issues, the Children’s Healthy Living Program for Remote 

Underserved Minority Populations in the Pacific Region (CHL) was created (Children’s Healthy 

Living Program, 2017; Novotny et al., 2013). With funding from the United States Department 

of Agriculture (USDA), CHL was formed to address childhood obesity in the Pacific region 

through partnership among remote Pacific jurisdictions – Alaska, American Samoa, 

Commonwealth of the Northern Mariana Islands, the Freely Associated States of Micronesia 

(including the Republic of the Marshall Islands, Republic of Palau, the Federated States of 

Micronesia), Guam, and Hawaii (Figure 1.1). The CHL program included a community 

randomized trial that successfully decreased the prevalence of obesity in the region. The CHL 

program had three (4) different time points of data collection beginning in 2013 to about 2019 – 

Time 1 (Trial Baseline & Prevalence), Time 2 (Trial post intervention), and Time 3 (Trial long-
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term follow up) (Figure 1.2). The CHL Food systems program followed these time points in 

2021 and is currently in progress as part of the CHL Center of Excellence.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1. Children’s Healthy Living (CHL) Region (Children’s Healthy Living Program, 

2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2. Children’s Healthy Living (CHL) Center of Excellence Timeline (Novotny et al., 

2017; Novotny et al., 2024)  
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*CHL FS grant included research, training and outreach activities such as: Group Model 

Building of Causal Loop Diagrams, Scholarships, and Pilot activities in Jurisdictions 
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Diet Assessment among Samoans 

A literature search of dietary assessments and related research among Samoan 

populations, found a limited number of studies that have assessed diet, most of which were 

concentrated in (Independent) Samoa (Choy et al., 2020) with less than a handful in American 

Samoa (Novotny et al., 2022). A recent longitudinal assessment of childhood dietary patterns in 

Samoa used a specific food frequency questionnaire (FFQ), which has been used in a number of 

previous studies (Choy et al., 2020). This instrument was adapted and validated from previous 

studies on Samoan adults (Dibello et al., 2009; Baylin et al., 2013). Recent adaptations include a 

115-item FFQ for Samoan children in a food photo activity assessing maternal beliefs and role in 

child diet study (Tanawattanacharoen et al., 2020), and in a cross-sectional study of Samoan 

children looking at sex differences related to physical activity and macronutrient intake 

(Thompson et al., 2020).  

An earlier study by Galanis et al. (1999), focusing on dietary intake of Samoan adults 

ages 25-55y, was one of the few studies that included adult participants from American Samoa. 

This was a cross-sectional study looking at risk factors for cardiovascular disease. Diet intake 

was assessed using 24-hour recall interviews, with portion sizes estimated using model eating 

utensils and probing questions. The Galanis et al. (1999) study identified significant differences 

in dietary intake and patterns in ‘modernizing’ societies, that is American Samoa as compared to 

the neighboring Samoa islands. Findings suggested that American Samoans were more reliant on 

externally produced and processed foods compared to neighboring island Samoans, which led to 

higher intakes of fat and saturated fat (Galanis et al., 1999).   

In 2006, a pilot study was conducted looking at cultural beliefs and possible interventions 

in American Samoan adolescents to address obesity and diabetes (Lacey & Kaiser, 2007). The 
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teens were recruited through the Expanded Food and Nutrition Education Program (EFNEP) at 

the American Samoa Community College, and diet was assessed with the 24-hour recall method. 

The results showed that the most commonly consumed foods were sodas/sweetened beverages, 

chicken, rice, and sweet and salty snacks. The Lacey & Kaiser (2007) findings could help inform 

and guide future nutrition interventions as well as further studies among American Samoan 

children and adolescents.  

 

CHL Diet Assessment 

The CHL program conducted a dietary assessment focusing on 2–8-year-old children 

from selected communities across the main island of Tutuila, American Samoa (Novotny et al., 

2015). CHL diet assessments used dietary records on 2 systematically assigned days to assure the 

sample covered all days of the week. These dietary records were completed by parents or 

caregivers of participating children.  Also referred to as a ‘food diary’, dietary records are a self-

report (or surrogate report in the case of children) of all the foods and beverages consumed by an 

individual over a day or days (Dietary Assessment Primer, 2023). Respondents, or surrogate 

reporters such as caregivers for children, are required to record foods and beverages as they are 

consumed (in real time) throughout the course of a day or days. Food records are selected for 

their various advantages in epidemiological and clinical studies (Ortega et al., 2015). CHL 

dietary data were collected using dietary records because recall of young children’s diet is 

especially difficult, and because no validated FFQ was available for this age and population 

group. Dietary records also collected related information such as location where food was 

prepared, location where food was consumed, and concurrent activities while consuming food 

(Figure 2: Food Activity Logs (FALs). In addition, the CHL study gathered food wrappers, 
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labels and packages from the foods they consumed and recorded in their food records (Yonemori 

et al., 2017), since some consumed foods were not found in existing food composition tables and 

needed to be added.  

When followed accurately, diet record methodology has high validity and precision. Diet 

records can be used to assess total dietary intake as well as other aspects of the diet (i.e., totals 

for each food group can be summarized) (Dietary Assessment Primer, 2023.). Another major 

advantage of using food records, is that they can be used to assess the relationship between diet 

and health or other related variables (Dietary Assessment Primer, 2023). For example, the CHL 

study used dietary records to assess diet quality via the Healthy Eating Index 2005 (HEI-2005) 

(Hingle et al., 2023).  

Diet Quality 

 Diet quality is defined as “a dietary pattern or an indicator of variety across key food 

groups relative to those recommended in dietary guidelines” (Dalwood et al., 2020). In other 

words, diet quality is measured by scoring dietary/consumption patterns and how closely they 

align or adhere to dietary guidelines (Wirt & Collins, 2009). Diet quality has evolved over the 

years and has produced various scoring systems and indices used for measurement. Diet Quality 

Indices (DQIs) look at the overall quality of an individual’s diet through scoring of food and 

nutrient intakes. DQIs include the Healthy Eating Index (HEI), Alternative Healthy Eating Index 

(AHEI), Healthy Diet Indicator (HDI), and the Mediterranean Diet Score (MDS) (Wirt & 

Collins, 2009). Another diet index is the Dietary Approaches to Stop Hypertension (DASH) 

index which was also used by the CHL study (Novotny et al., 2015). The quality of diet has also 

been examined in relationship to health outcomes in both cross-sectional and longitudinal 

studies. For example, programs and interventions can focus on critical aspects of an individual’s 
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(or population group) dietary intake. If an index shows a relationship between low intake of fruit 

and vegetables and a health outcome (i.e., cardiovascular disease), the program might target an 

increase in fruit and vegetable consumption.  

CHL Study & HEI 

 The CHL study initially used the Healthy Eating Index 2005 (HEI-2005) to assess the 

diet quality of children who participated in the study, the HEI version available at the time of 

data collection; it was used to assess their adherence to the 2005 Dietary Guidelines for 

Americans (Hingle et al., 2023). The HEI has content validity, construct validity, as well as 

reliability across diverse populations (including low-income and children) (Guenther et al., 

2008). Developed by the USDA’s Center for Nutrition Policy and Promotion, the HEI has been 

used (and regularly modified) to measure compliance or adherence to Dietary Guidelines for 

Americans (Healthy Eating Index, 2022).  

For this dissertation, the HEI-2020 will be used to assess the relationship between diet 

quality and various characteristics and outcomes among American Samoan children. The HEI-

2020 has similar components to that of previous HEI versions (HEI 2005, HEI 2010, & HEI 

2015) with the addition of new categories; for example, Added Sugars and Saturated Fats 

replaced Empty Calories (Krebbs-Smith et al., 2018). The HEI-2020 has 13 components: Total 

Vegetables, Greens & Beans, Total Fruit, Whole Fruit, Whole Grains, Dairy, Total Protein 

Foods, Seafood & Plant Proteins, Fatty Acid, Sodium, Refined Grains, Saturated Fats, and 

Added Sugar.  

Caregiver Attitudes & Perceptions on Child Diet & Health  

There is very little research to understand the environmental and socio-cultural 

determinants of health in the US Affiliated Pacific (USAP) jurisdictions, including American 
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Samoa. The few studies conducted in these areas include that of Cassel (2009) and that of the 

Children’s Healthy Living Program (CHL) (Novotny et al., 2018). The CHL and Dr. Cassel’s 

research both used the Social Ecological Model (SEM) (Bronfenbrenner, 1979) and provided 

valuable data on the multi-level determinants of health and how they affect overweight and 

obesity among Samoan populations. Cassel’s work, however, was mostly based on literature 

review and did not include attitudes and perceptions within Samoan populations. The focus was 

also on adults and not children. The CHL study while focusing on children in American Samoa, 

collected data on anthropometric measurements, diet, and other behavioral activities. However, 

CHL did not collect data on attitudes and perceptions of the sample population.  

Parents and caregivers are the primary source of food, choices, and meal preparation for 

their children. Parents want to provide the necessary resources and tools to ensure that their 

children have a healthy growth and development (Adamo & Brett, 2014). They are a strong 

influence – either positive or negative – on what their children eat and overall diet quality. 

Research is needed on attitudes, perceptions and other influential factors on children’s diet and 

health behavior.  

 

PURPOSE 

 The main objective of this research is to understand dietary intake of young American 

Samoan children, specifically influence of the context and patterns of child eating on diet quality 

(Figure 1.2). This dissertation used data collected from the Children’s Healthy Living (CHL) 

program and new data collected through qualitative interviews. This dissertation has three aims 

or studies: 
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Aim 1: Identify characteristics of children who have higher diet quality. This was a 

quantitative study using cross- sectional data from the CHL American Samoa study. This 

descriptive study examined energy intake and diet quality of children’s diets. The dependent 

variables were drawn from the Food Activity Logs (FALs, or food records). Child diet quality 

was assessed using the Healthy Eating Index 2020 (HEI-2020). The independent variables were 

derived from child and household demographics.  

 

Aim 2: Test differences in diet quality by diet context. This quantitative study used data from 

CHL. The objective of Aim 2 was to assess the association between location of food preparation 

and consumption and diet quality among children ages 2-8 years from CHL American Samoa 

(using energy intake and HEI). 

 

Aim 3: Identify caregiver attitudes and perceptions towards child diet. Aim 3 was a 

qualitative study examining caregiver attitudes and perceptions towards child diet quality and 

other child dietary behaviors in American Samoa. Variables examined from Aims 1 & 2 (i.e., 

demographics, food/diet intake, HEI score, food energy, BMI status, locations where food was 

prepared and consumed, etc.) informed the questions, challenges, barriers, and factors included 

in the qualitative interviews.  
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Figure 1.3. Conceptual Framework: Understanding Dietary Intake of Young American 

Samoan Children 

 

Conceptual Framework within Established Models 

Socioecological model 

The CHL program used the Social Ecological Model (SEM) framework (Bronfenbrenner, 

1979) to develop outreach and intervention programs. This approach proved effective and 

provided valuable data on the multi-level determinants of health and how they affect overweight 

and obesity among young children in the USAP region (Novotny et al., 2018). The conceptual 

framework developed for this dissertation aligns directly with the various levels of the SEM 

framework (Figure 1.3). Aim 1 which seeks to identify characteristics of children with higher 

diet quality aligns with the ‘Interpersonal’ and ‘Community’ levels within the SEM model. Aim 

2 which looks at differences in diet quality based on diet context aligns with ‘Interpersonal’, 

‘Community’, and ‘Policies’ levels. While Aim 3 which seeks to identify caregiver attitudes and 

perceptions on diet quality directly aligns with all levels, including the ‘culture’ level.  

 

CHILD 
DIET 

Aim 2: To test differences in 

diet quality by diet context 

Aim 3: Identify caregiver attitudes and 

perceptions towards child diet quality 

and other dietary behaviors 

Aim 1: Identify characteristics of 

children who have higher diet quality 
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Figure 1.4. Conceptual Framework Study Aims within the Socioecological Model 

 American Samoa Causal Loop Diagram 

As a follow up to the CHL program, the CHL Food Systems grant was awarded in 2022 

with the objectives of providing more opportunities for research, training, and outreach activities 

with the focus on food systems within the USAP. The ‘Group Model Building’ program was 

initiated and implemented in the participating jurisdictions from 2023-2024 (Hovmand et al., 

2025). One of the results was the development of ‘Causal Loop Diagrams’ (CLDs) within the 

various jurisdictions (Figure 1.4). The purpose of the Group Model Building workshops within 

the jurisdictions was to facilitate discussion and elicit the knowledge and experience from 

participants to map the drivers of food systems that impact children’s diet and health in the 

USAP. American Samoa had its Group Model Building workshop in March 2023 and a CLD 

was developed specifically for American Samoa by members of the local advisory committee 

who were participants in the GMB. Study aims from this dissertation align directly with some of 
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the ‘drivers’ of food systems that have been identified to impact children’s diet and health in 

American Samoa (Figure 1.4). In addition, a Samoan term or phrase was introduced – 

“fa’a’ele’eleaga i le vaomatua” – which is translated as ‘food production in the forest’ or ‘food 

forest/plantation.’  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.5. Study Aims within the American Samoa CHL Food Systems (Food 

Forest/Plantation) Causal Loop Diagram (Novotny et al., 2024). 

 

This term was used to described the current food system in American Samoa. These ‘drivers’ of 

change represented in the CLD include various factors and catalysts that influence healthy eating 

‘Drivers’ 

that align 

with 

Dissertation 

Aims 
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for children in American Samoa. The ‘drivers’ that are identified with the solid black box (Figure 

1.4) represent those that align with the Dissertation Aims. 

Positionality (Reflexivity) 

This research was conducted by native American Samoan researchers and non-American 

Samoa native colleagues and professors affiliated with the Children’s Healthy Living Study 

Program (CHL) at the University of Hawaii at Manoa, Department of Human Nutrition, Food, 

and Animal Sciences. All the non-American Samoa native colleagues and professors have had 

long-standing relationships with US-Affiliated Pacific jurisdictions, including American Samoa. 

All have been part of the CHL partnership within the Pacific region the past decade. The CHL 

overall goal is to promote physical activity and healthy eating to prevent childhood obesity in the 

Pacific Region.  
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CHAPTER 2. CHARACTERISTICS OF CHILDREN WHO HAVE HIGHER DIET 

QUALITY 

 

Background 

 Poor diet quality, along with unhealthy dietary behaviors, are major risk factors for non-

communicable chronic diseases among children and adolescents (Osei-Assibey et al., 2012). 

Higher intakes of fruits, vegetables, fish, whole grains and related foods reflect a healthy diet, 

thus a better or higher diet quality (Collese et al., 2017). Within the Pacific region, transitions in 

diet, such as shifts from traditional diets of locally grown foods to imported foods, are major 

contributing factors to poor diet quality (World Health Organization, 2003). A study in 

neighboring Samoa suggested that the epidemic of NCDs may be partially due to modern dietary 

habits (Wang et al., 2017). An analysis of food records of CHL study participants ages 2-8 years 

(including American Samoa) found that they had a low frequency of fruit and vegetable intake 

(Novotny et al., 2022). Dela Cruz et al. (2022) also looked at intake of traditional fruits and 

vegetables and found that there was variation among the United States Affiliated Pacific (USAP) 

jurisdictions, which may have been due to various socio-economic levels, social and cultural 

norms, as well as other external and unique influences to each island group. Interestingly, 

American Samoa children showed the highest consumption of fruits and vegetables at 19%, 

while still low, compared to other USAP jurisdictions (Dela Cruz et al., 2022). Overall, 

American Samoa had the second highest mean score (total HEI-2005) of all the USAP 

jurisdictions, while still low (Dela Cruz et al. 2023).  

Nutritional transitions along with lifestyle changes (from a farming/agriculturally based 

to a more sedentary lifestyle) are among the major causes of poor diet quality and subsequently, 

the growing prevalence of obesity and obesity-related chronic diseases in the Pacific region 

(Pacific Islands Health Officers Association, 2010). Not much is known about the diets of 
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children within the USAP, including American Samoa. The CHL study was the first of its kind to 

investigate dietary intakes of children in this region (Wilken et al., 2013). Various CHL 

publications and studies have provided insight into the dietary intake of the overall USAP 

jurisdictions. The CHL study (Novotny et al., 2022) examined macronutrient intakes of USAP 

children overall and by jurisdiction, income level, and metabolic status. Key findings from the 

Novotny et al. (2022) study were that diet of young children in the USAP region did not meet 

fruit, vegetable and milk intake recommendations, with variability in dietary patterns across the 

USAP jurisdictions. For American Samoa, white rice and bread were top foods consumed by 

children. In fact, they comprised over 50% of their total macronutrient intake (Novotny et al., 

2022).  

The CHL study also looked at micronutrient intakes of USAP children. Findings from the 

Seale et al. (2024) paper suggest that overall, most USAP children did not meet recommended 

daily intakes for micronutrients, specifically calcium, potassium, vitamin D, vitamin E, sodium, 

vitamin A, folate, and niacin. Other than the CHL study, there has been very little research that 

focuses specifically on the dietary intake of children in American Samoa. Thus, Study 1 will 

describe dietary intake of American Samoa children from CHL study at baseline (2013), 

focusing on what children were consuming and the relationship with diet quality among several 

demographic subgroups.   

CHL Study 

 American Samoa was one of 11 US Affiliated Pacific Region (USAP) jurisdictions that 

were part of the CHL study. Other jurisdictions include Hawaii, Alaska, CNMI, Guam, Palau, 

Republic of the Marshall Islands, and the Federated States of Micronesia (Pohnpei, Yap, Kosrae, 

and Chuuk) (Novotny et al., 2022). In 2011, a total of 27 communities were selected from 5 
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USAP jurisdictions (American Samoa, Guam, Hawaii, and Alaska) to participate in the CHL 

randomized controlled trial. The communities were selected based on 2000 US census data for 

population sizes greater than 1000, relatively accessible and well represented, has an 

indigenous/native descent population that is greater than 25%, and having greater than 10% of 

the population less than 10 years old. Other criteria considered were adequate settings such as 

schools (for sampling children), having children that live and attend school within the same 

community, having reasonable accessibility for the research team, community cohesiveness, and 

having sufficient settings for intervention activities (Fialkowski, 2013).  

The overarching goal of the CHL program was “to strengthen the children’s 

environments to better promote active play and intake of healthy food in order to prevent early 

childhood obesity in the US Affiliated Pacific Islands, Hawaii & Alaska” (Fialkowski et al., 

2013). The CHL research identified the occurrences of young child overweight and obesity, and 

acanthosis nigricans (Wilkens et al., 2013). Other data of interest included health behavior 

information on sleep, physical activity, fruit and vegetable consumption, as well as consumption 

of sugar-sweetened beverages and water. To provide sufficient power for the community 

randomized controlled trial, a minimum sample size of 150 children per community was selected 

for anthropometry in communities in all study groups (intervention, control and temporal) and 

100 children for diet records in the communities assigned to intervention and control. Generally, 

the first 100 children selected per community provided the dietary data. Using this methodology, 

a total of 588 children from 4 communities in American Samoa provided diet data for the 

prevalence study, which also served as the CHL Trial baseline (Novotny et al., 2018).  
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Purpose of the Dissertation 

 The purpose of this dissertation is to understand dietary intake of young children in 

American Samoa. Study 1 used data from the CHL study in American Samoa, focused on diet 

and demographic data, a descriptive study on the child’s food consumption according to child 

and household characteristics. Diet quality was also assessed in terms of energy intake, and the 

Healthy Eating Index 2020 (HEI-2020). 

 Research Question: Are there differences in diet quality according to characteristics of 

children? 

 Objectives: 

1. To describe diet quality in terms of energy intake, HEI and its components. 

2. To test differences in diet quality of young children in American Samoa according to 

sex, age group, village/residence, BMI status, and Acanthosis Nigricans presence. 

 

Methods 

Study Design 

 Study 1 is a quantitative study using cross-sectional data from the CHL program. The 

data were collected in 2013 at CHL Trial baseline (and prevalence survey), from 2- to 8-year-old 

children residing in participating communities in American Samoa. 

Study Population 

There were a total of six communities that met study inclusion criteria, representing 

communities and districts on the main island of Tutuila. There were two matched pairs and two 

communities were randomized to intervention communities (Aua/Leloaloa/Atu’u & 

Fagaitua/Alofau/Masefau), and two to control communities (Tula/Alao/Aoa & 



 

21 
 

Aoloau/Malaeloa/Aasu). The remaining two communities served as temporal communities 

(Tafuna & Pavaiai) (Novotny et al., 2018). The temporal communities were mainly monitored 

for changes in childhood obesity over time; dietary data were not collected in those communities, 

and therefore are not included in this dissertation. These study assignments do not influence the 

baseline data used in this study. From the six (6) communities, a total of 968 children 

participated at baseline. Of that total, dietary data was collected from 588 children (Table 2.1) 

and constitutes the study population for this dissertation. Of the total participants, 111 did not 

report caregiver income information. The percentages in Table 2.1 are based on those who 

reported. 

Institutional Review Board (IRB) approval was granted from the University of Hawaii at 

Manoa, under the Children’s Healthy Living (CHL) Program study (#18915). The American 

Samoa Community College, ceded IRB approval to the University of Hawaii at Manoa. Study 

materials were provided in both Samoan and English. Parents and/or caregivers provided written 

informed consent for child participant, and children provided assent, with written assent for 

children older than age 7y. 
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Table 2.1. Characteristics of Study 1 sample population by village residence. 

 

*Percentage (%) based on those reported 

**Other ethnicities (white) 

 

Data Collection/Measures – Food and Activity Log (Diet Record) 

 Baseline data were collected in 2013 from the aforementioned communities across 

Tutuila Island. Data were collected using Food and Activity Logs (FALs) which included dietary 

records and a physical activity record of the same day, which were completed by parents or 

caregivers of participating children (Novotny et al., 2022). The parents/caregivers were asked to 

complete 2 days of FAL. To aid in the process, caregivers were provided with measuring tools 

which included the FAL booklet (Figure 2.1 & Figure 2.2), a ruler printed on the back of the 

Characteristics Village/Residence  
All Villages n 

(%) 

Aua/Leloaloa/ 

Atu'u 

Faga'itua/Alofau

/ Masefau 

Tula/Alao/ 

Aoa 

Aoloau/Malaeloa

/ Aasu 

Total 586 (100%) 192 (33%) 125 (22%) 157 (27%) 112 (19%) 

Sex 
 

Boys 304 (52%) 101 (53%) 62 (49%) 77 (49%) 62 (55%) 

Girls 282 (48%) 89 (47%) 63 (51%) 80 (51%) 50 (45%) 

Age Group 
 

2-5 years 339 (58%) 100 (52%) 75 (60%) 105 (67%) 59 (53%) 

6-8 years 247 (42%)) 92 (48%) 50 (40%) 52 (33%) 53 (47%) 

Race/Ethnicity 
 

Samoan Descent 577 (98%) 187 (98%) 125 (100%) 157 (100%) 110 (98%) 

Other Pacific 

Islander 

8 (1.3%) 2 (1.5%) 0 0 2 (2%) 

Other** 1 (0.7%) 1 (0.5%) 0 0 0 

Caregiver Income  

Less than $10,000 274 (58%) * 89 (57%) * 53 (57%) * 73 (57%) * 59 (60%) * 

$10,000 to < 

$20,000 

121 (25%) 49 (31%) 16 (17%) 31 (24%) 25 (25%) 

> $20,000 80 (17%) 18 (12%) 23 (26%) 24 (19%) 15 (15%) 

Did not report 111 36 33 29 13 

Caregiver 

Education 

 

Less than HS 

Degree 

80 (14%) * 33 (17%) * 17 (14%) 16 (10%) 14 (12%) 

High School 

Degree 

326 (56%) 106 (56%) 58 (46%) 96 (61%) 66 (59%) 

Some College or 

higher 

179 (30%) 52 (27%) 50 (40%) 45 (29%) 32 (29%) 

Did not report 1 1 0 0 0 
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recording booklet, measuring cups and spoons, and a zip loc plastic bag for collection of 

wrappers, labels, and packages (Yonemori et al., 2017). A booklet format was used to make it 

convenient to carry and share with another caregiver to record during the period if needed. A 

Samoan version (Figure 2.3) was also made available for the caregivers. Parents/caregivers were 

tasked with recording everything their child consumed in the assigned days, and where the food 

was prepared, where the child consumed the food, and what the child was doing while 

consuming the food.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1. Food Activity Logs (FALs) Booklet 
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Figure 2.2. Food Activity Log (FAL) Inside booklet 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3. Samoan Translated Food Activity Log (FAL)  
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The data collected from the FALs were entered by CHL staff using the Pacific Tracker 3 

software (PacTrac 3), developed by the team for use in the USAP (Yonemori et al., 2017). 

PacTrac 3 is a web-based application modified from the MyPyramid Tracker that was originally  

developed by the USDA’s Center for Nutrition Policy and Promotion (Martin et al., 2008). Staff 

completed quality control training in order to standardize dietary data entry methods – including 

the way the foods were matched and coded with those in the database. The first data entry was 

entered at the various jurisdictions’ sites, after which they were sent to the Nutrition Support  

Shared Resources at the University of Hawaii Cancer Center for a second review including 

corrections to data entry as needed (Yonemori et al., 2017). The data entered through PacTrac 3 

were then used to calculate food group, energy, and nutrient intakes based on the food 

composition database developed specifically for the Pacific Region by the University of Hawaii 

Cancer Center and CHL (Martin et al., 2008).  

Diet quality was initially measured using the Healthy Eating Index 2005 (HEI-2005) and 

later updated to HEI 2015/2020. The HEI-2005 was used to determine how much the dietary 

intake of participants adhered to the 2005 Dietary Guidelines for Americans (Guenther et al., 

2008). The HEI-2005 had 12 components: total fruits, whole fruits, total vegetables, dark green 

and orange vegetables and legumes, total grains, whole grains, milk, meat and beans, oils, and 

saturated fats, sodium, calories from solid fats, alcoholic beverages, and added sugars. The 

updated HEI-2015 has 13 components: Total Vegetables, Greens & Beans, Total Fruit, Whole 

Fruit, Whole Grains, Dairy, Total Protein Foods, Seafood & Plant Proteins, Fatty Acid, Sodium, 

Refined Grains, Saturated Fats, and Added Sugar. Food group data from PacTrac 3 were used to 

calculate HEI component scores as well as an overall diet quality score (ranging from 0-100) 

(Hingle et al., 2023). The higher the score, the greater the adherence to the Dietary Guidelines 
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for Americans, and a higher overall diet quality. In terms of saturated fats, sodium, and added 

sugars, higher scores represent lower intakes (which are more desirable for these dietary 

components; reverse scoring).  

Procedures 

Using dietary data collected through PacTrac 3 and other CHL data, variables for Study 1 

included sex, age group, community, BMI status, and Acanthosis nigricans status. Dietary 

variables included total HEI scores and component scores, as well as energy intakes. For Study 

1, HEI 2020 total and component scores were used. Components (13 total) include: Total 

Vegetable, Greens & Beans, Total Fruit, Whole Fruit, Whole Grains, Dairy, Total Protein Foods, 

Seafood & Plant Proteins, Fatty Acid Ratio, Sodium, Refined Grains, Saturated Fats & Added 

Sugars. These variables were examined for group differences in dietary intake of American 

Samoan children for Study 1 (Figure 2.4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4. Study 1 Analytic Framework  
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The Individual child level dataset was merged with data from the food activity logs or 

food level dataset. Variables from the Individual child level dataset included – Sex, Body Mass 

Index (BMI) Categories, Acanthosis Nigricans Presence, and Villages/Communities. Food level 

dataset variables included – Energy intake (kcal/day), Total HEI 2020 score, and HEI 2020 

Components scores (13 total). For Energy intake, Total HEI 2020 score and Component scores, 

variables used was the weighted mean or average of 2 days. Five-hundred eighty-eight (588) 

caregivers completed the FALs providing diet data. In addition, new variables were created – 

Age Group and Rural/Urban Community. Children were divided into two age groups – 2 to 5 

years and 6 to 8 years. For the Rural/Urban variable, CHL communities were categorized into 

two groups (urban and rural) based on geographic location. The communities of 

Fagaitua/Aolofau/Masefau and Tula/Alao/Aoa were grouped as ‘Rural’. The communities of 

Aoloau/Malaeloa/Aasu and Aua/Leloaloa/Atuu were grouped as ‘Urban’. BMI categories were 

combined to two groups, based on Centers for Disease Control (CDC) 2000 calculation of BMI 

for age and sex – Healthy vs. Overweight/Obese, with the new variable ‘Healthy_OWOB’. CDC 

BMI cut points for children are: less than the 5th percentile for underweight, 5th percentile to less 

than the 85th percentile for healthy weight, 85th percentile to less than 95th percentile for 

overweight, and 95th percentile or higher for obesity (CDC, 2021). 

Since there were only two (2) children in the underweight category, they were excluded 

from the analytic data set – thus, the final sample size was 586 (Figure 2.5). 
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Figure 2.5. Final sample for Study 1 from Children’s Healthy Living (CHL) baseline 

(Time 1) Participants. 

 

For all data used, indicators and specific dataset names are included in a ‘Codebook’ 

table (Table 2.2). 

Table 2.2. Codebook for Study 1 

Dataset Sampl

e Size 

(N) 

Indicator Dataset Variable Name Variable 

Type 

Individual 

Level Data 

 

 

 

 

 

586* 

 

 

 

 

 

 

Sex (Boys/Girls, 1/2) 

Age (months) 

Body Mass Index Category 

(underweight, healthy, 

overweight, obese) 

Acanthosis Nigricans Presence 

(yes/no, 1/2) 

sex 

agemos 

bmi_category  

 

presence_an  

 

community 

Categorical 

Continuous 

Categorical 

 

Categorical 

Categorical 

 

Individual Level Data: 
Household Demographics

n=968

Participants with diet 
data

n=588

Final Sample Size

n=586

Those who did not have diet data 

were removed 

Those in BMI category for 

underweight (n=2) were taken out 

of analysis 
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New 

Variables 

 

 

 

 

586 

Village/Community (91-Aua, 

92-Fagaitua, 93-Aoloau, Tula-

94) 

 

 

Age Group (1 for 2 to 5 years, 2 

for 6 to 8 years) 

Rural/Urban Community (1-

Rural, 2-Urban; Fagaitua & 

Tula were designated as ‘Rural’, 

Aua & Aoloau were ‘Urban’) 

BMI Status Healthy vs. 

Overweight/Obese (1-Healthy, 

2-Overweight/Obese) 

 

 

 

AgeGroup  

 

Rural_Urban 

 

 

Healthy_OWOB 

 

 

 

Categorical 

 

Categorical 

 

 

Categorical 

Food Level 586 Energy Intake (kcal/day)** 

Total HEI 2020 (0-100)** 

 

HEI 2020 Adequacy 

Components** 

Total Vegetable (0-5) 

Greens & Beans (0-5) 

Total Fruit (0-5) 

Whole Fruit (0-5) 

Whole Grains (0-10) 

Dairy (0-10) 

Total Protein Foods (0-5) 

Seafood & Plant Proteins (0-5) 

Fatty Acid Ratio (0-10) 

HEI 2020 Moderation 

Components** 

Sodium (0-10) 

Refined Grains (0-10) 

Saturated Fats (0-10) 

Added Sugars (0-10) 

foodenergy_WTMN 

DP_HEI2015_TOTSCORE_

WTMN 

 

 

DP_HEI2015_c1_WTMN 

DP_HEI2015_c2_WTMN 

DP_HEI2015_c3_WTMN 

DP_HEI2015_c4_WTMN 

DP_HEI2015_c5_WTMN 

DP_HEI2015_c6_WTMN 

DP_HEI2015_c7_WTMN 

DP_HEI2015_c8_WTMN 

DP_HEI2015_c9_WTMN 

 

 

DP_HEI2015_c10_WTMN 

DP_HEI2015_c11_WTMN 

DP_HEI2015_c12_WTMN 

DP_HEI2015_c13_WTMN 

Continuous 

Continuous 

 

 

 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

 

 

Continuous 

Continuous 

Continuous 

Continuous 

 

*Energy Intake and HEI Total and component scores are average of 2 days (weighted mean) 

** Underweight category removed (n= 2), so n=586 

Analysis 

Dietary variables were examined for frequencies and means using SPSS statistical 

software (Version 29.0.1, Armonk, NY: IBM Corp.) (Table 2.3). Since cluster, not random, 

sampling was used in the selection of communities and participants, adjustment was made for the 

CHL cluster sampling design (Wilkens, 2013). An analysis plan was created with SPSS for 

complex sampling and design weight. There were four clusters (representing 4 communities). 

Differences in dietary intake by demographics such as sex, age group, community, BMI 
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category, and Acanthosis Nigricans (AN) were examined using descriptive statistics. General 

Linear regression was used to test the relationship between descriptive characteristics and the 

dependent variable of diet quality assessed by total HEI 2020, HEI component scores, and 

energy intake. Dependent variables were diet quality in terms of HEI 2020 scores (Total HEI 

2020/day, HEI components) and energy intake (kcal/day). The Wald F test was used for testing 

statistical significance with degrees of freedom ‘1’ (df1)being the number of groups compared 

and degrees of freedom 2 (df2)  being the number of observations (generally 4 clusters) minus 

df1. Models were all adjusted for sex, age in months and community except in models where 

these were the variables of interest.  

In addition, radar graphs (see Figures 2.6 & 2.7) were used to illustrate the distribution of 

the various HEI food group component scores.  

 

Table 2.3. Study 1 variables and statistical tests used. 

Independent Dependent Test 

SEX*(male/female) 

AGEMOS (2-5, 6-8) 

COMMUNITY (villages/urban-

rural) 

Overweight/Obese vs. Healthy 

(yes/no) 

(Healthy, Overweight/Obese) 

AN (yes/no) 

  

Total HEI 2020/day (0-100) 

HEI Components 

Total Vegetables (0-5) 

Greens & Beans (0-5) 

Total Fruit (0-5) 

Whole Fruit (0-5) 

Whole Grains (0-10) 

Dairy (0-10) 

Total Protein Foods (0-5) 

Seafood & Plant Proteins (0-5) 

Fatty Acid (0-10) 

Sodium (0-10) 

Refined Grains (0-10) 

Saturated Fats (0-10) 

Added sugars (0-10) 

Food Energy (kcal/day) 

General Linear Regression 

(using Complex Sample 

Design with SPSS) 

Bonferroni Post Hoc Test 

(Used for pairwise 

comparison among the 

different communities)  
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Results 

The total means for all participants for diet quality variables - Energy intake and Total 

HEI 2020 score are shown in Table 2.4. Participant characteristics – Sex, Age Group, 

Communities (Rural/Urban), BMI Categories (Healthy vs. Overweight & Obese), and 

Acanthosis Nigricans Presence (Yes/No) – means are also shown along with standard error (SE) 

for the diet quality variables. Significant differences are also noted in the tables.  

The mean age of the sample was 66 ± 21.6 months (5.5 years). The analysis on sex (boys 

vs. girls) and age group (2-5y and 6-8y) yielded no significant differences in diet quality (Tables 

2.4, 2.5, 2.6). There were significant differences in urban vs. rural communities for energy intake 

(F=12.797, df1=1, df2=582, p<0.001) and total HEI score (F=14.396, df1=1, df2=582, p<0.001) 

where rural communities had higher energy intake but lower diet quality. Whole Grains 

(F=42.564, df1=1, df2=582, p<0.001) and Added Sugar (F=22.017, df1=1, df2=582, p<0.001) 

intakes were significantly different (<0.001), with urban communities having higher scores 

(more whole grain and less added sugar). Total Vegetables (F=5.480, df1=1, df2=582, p=0.020), 

Sodium (F=4.468, df1=1, df2=582, p=0.035)., and Saturated Fats (F=6.298, df1=1, df2=582, 

p=0.012) were significantly different in rural and urban communities, with urban communities 

having higher scores (more vegetable, better fatty acid ratio, and lower saturated fat intake). 

Rural communities had higher scores for the sodium component (lower sodium intake). 

 The analysis on the four village/communities yielded significant differences for Energy 

Intake (F=13.630, df1=3, df2=580, p<0.001), Total HEI scores (F=6.398, df1=3, df2=580,  

p<0.001), Whole Grains (F=19.163, df1=3, df2=580, p<0.001), Seafood and Plant Proteins 

(F=6.870, df1=3, df2=580, p<0.001), and Added Sugars (F=7.723, df1=3, df2=580, p<0.001).  

Total Vegetable (F=3.454, df1=3 df2=580, p=0.016), Dairy (F=4.687, df1=3, df2=580, p=0.003), 
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Fatty Acid Ratio (F=3.099, df1=3, df2=580, p=0.026), and Saturated Fats (F=5.226, df1=3, 

df2=580, p=0.001) also yielded significant differences among the four village/communities.  

Bonferroni post hoc tests were conducted for pairwise differences amongst the 

villages/communities. The results for Energy Intake show significant differences among pairs of 

villages - Aua & Aoloau (F=13.115, df1=3, df2=580, p=0.021), Aua & Tula (F=13.115, df1=3, 

df2=580, p<0.001), and Fagaitua & Tula (F=13.115, df1=3, df2=580,  p<0.001) – with the urban 

villages (Aua and Aoloau) having lower energy intakes compared to rural villages (Fagaitua and 

Tula) (Table 2.4). Total HEI 2020 scores showed opposite results with significant differences 

among both Aua & Tula (F=6.398, df=3, df2=580, p=0.001) and Aua & Fagaitua (F=6.398, 

df1=3, df2=580, p=0.001) – with urban villages having higher scores (better diet quality). For 

HEI component scores, significant differences were shown in Total Vegetable, Whole Grains, 

Dairy, Seafood & Plant Proteins, Fatty Acids, Saturated Fats, and Added Sugars (Table 2.5 & 

2.6). For Total Vegetable (F=3.454, df1=3, df2=580, p=0.016) and Whole Grains (F=19.164, 

df1=3, df2=580, p<0.001), Aua and Aoloau (both urban communities) had significantly higher 

scores than Fagaitua and Tula (both rural communities). Dairy scores showed significant 

differences between Aua & Tula (F=4.687, df1=3, df2=580, p=0.041), and Fagaitua & Tula 

(F=4.687, df1=3, df2=580, p=0.002) – with Tula showing the lesser score. Seafood & Plant 

Proteins had Tula with the higher scores compared to Aua (F=6.870, df1=3, df2=580, p=0.008) 

and Fagaitua (F=6.870, df1=3, df2=580, p<0.001). Fatty Acids showed significant differences 

among Aua & Tula (F=3.099, df1=3, df2=580, p=0.018), with Aua having the higher score. 

Saturated Fats (F=5.226, df1=3, df2=580, p=0.001) and Added Sugars (F=7.723, df1=3, 

df2=580, p<0.001) shows both Aua and Aoloau (both urban communities) having higher scores 

than Fagaitua and Tula (both rural communities).  
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BMI status only showed significant differences by energy intake (Wald F=76.821, df1=1, 

df2=3, p=0.003), where OWOB was associated with higher energy intake. Acanthosis Nigricans 

presence was not related to HEI scores or energy intake. 

Differences (from general linear regression) among various HEI Component scores are 

also depicted in radar graphs (Figures 2.6 & 2.7 The first radar graph (Figure 2.6) shows the 

differences between American Samoa HEI Component scores and U.S. average component 

scores (for ages 2-18y) (USDA, 2023). American Samoa had lower scores in Total Vegetables, 

Greens & Beans, Total Fruit, Whole Fruit, Whole Grains, Dairy, Total Protein Foods, Seafood & 

Plant Proteins, and Fatty Acid ratio. American Samoa showed higher scores in Sodium, Refined 

grains, Saturated Fats and Added Sugar, compared to the U.S. data. Figure 2.7 shows significant 

differences between various component scores for urban vs. rural communities. Urban 

communities had higher scores in Whole Fruit, Whole Grains, Fatty Acids, Saturated Fats, and 

Added Sugar, compared to rural communities.  
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Table 2.4. Summary of Mean Total Energy and Total HEI 2020 by Participant 

Characteristics 

 
 

 

Characteristics 

 

 

n 

Energy Intake  

(kcal/day) 

Mean±SE 

HEI 2020  

Total Score (0-100) 

Mean±SE 

Total     586 2325± 149 51.89±1.04 

Sex† 

Boys 

Girls 

 

304 

 

2382 ± 173 

 

52.53±0.56 

282 2271± 127 51.13±1.83 

Age‡ (24-107.5 mos)*** 

2-5 years (24-71 mos) 

6-8 years (72-107.5 mos) 

 

339 

247 

 

2335± 164 

2321± 145 

 

52.60±0.57 

50.89±1.05 

Communities Rural/Urban 

Rural 

Urban  

 

282 

 

2469± 54.25 

 

50.35±0.58 

304 2199± 52.24** 53.42±0.55** 

Villages§ 

Aua (urban) 

Fagaitua (rural) 

Aoloau (urban) 

Tula (rural) 

 

192 

 

2077± 63.9a,b 

 

54.19±0.70b,d 

125 2186± 78.7c 50.23±0.86d 

112 2397± 83.11a 52.07±0.91 

157 2698± 70.9b,c 50.39±0.77b 

BMI Status¶  

Healthy (H) 

Overweight Obese (OWOB)  

 

330 

 

2278± 148 

 

52.36±1.31 

254 2397±157* 51.39±1.01 

Acanthosis Nigricans Y/N¶¶ 

Yes 

No 

  

 

47 

 

2022± 182 

 

53.9±0.65 

538 2356± 140 51.7±0.99 

 
General Linear Regression for Complex Sample Design with Sex & Age Months as covariates, used for all 

characteristic variables except ‘Communities’ & ‘Villages’ which used regular General Linear Regression (without 

adjusting for community) and Sex & Age Months as covariates. 

*Significant difference: p<0.05 

**Significant difference: p<0.001  

***Mean Agemos =66 mos (5.5 years old), SD=21.63 

†Age in months used as covariate - Age groups created based on age in months, ‡Sex used as covariate, 

§ Using Univariate Analysis of Variance, Post-Hoc test (Bonferroni) was conducted for pairwise differences among 

villages: 

Pairwise test significant p<0.05 for aAua & Aoloau 

Pairwise test significant p<0.001 for bAua & Tula 

Pairwise test significant p<0.001 cFagaitua & Tula, 

Pairwise test significant p<0.05 for dAua & Fagaitua 

¶2 missing, thus removed from analysis, n=584 for OWOB analysis 

¶¶1 missing data, thus removed from analysis, n=585 for AN analysis 
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Table 2.5. Summary of Mean HEI 2020 Adequacy Components by Participant Characteristics 

 

 

General Linear Regression for Complex Sample Design with Sex & Age Months as covariates, used for all characteristic variables except ‘Communities’ & 

‘Villages’ which used regular General Linear Regression (without adjusting for community) with Sex & Age Months as covariates. 

*Significant difference: p<0.05 

**Significant difference: p<0.001  

***Mean Agemos =66 mos (5.5 years old), SD=21.63 

†Age in months used as covariate – Age group variables were created based on age in months, ‡Sex used as covariate, 

§ Using Univariate Analysis of Variance, Post-Hoc test (Bonferroni) was conducted for pairwise differences among villages: 

Pairwise test significant p<0.001 for aAua & Tula 

 

 

Characteristics 

 

 

n 

Total 

Vegetable 

(0-5) 

Mean±SE 

Greens &  

Beans  

(0-5) 

Mean±SE 

Total  

Fruit  

(0-5) 

Mean±SE 

Whole  

Fruit  

(0-5) 

Mean±SE 

Whole Grain  

 (0-10) 

Mean±SE 

Dairy  

(0-10) 

Mean±SE 

Total 

Protein 

Foods (0-

5) 

Mean±SE 

Seafood & 

Plant 

Proteins (0-

5) 

Mean±SE 

Fatty Acid 

Ratio 

 (0-10)# 

Mean±SE 

Total     586 1.96± 0.08 0.23±0.01 3.19±0.02 3.51±0.03 1.37±0.34 5.53±0.23 4.41±0.04 2.54±0.19 4.33±0.20 

Sex† 

Boys 

Girls 

 

306 

 

1.97±0.02 

 

0.27±0.07 

 

3.18±0.04 

 

3.55±0.23 

 

1.53±0.41 

 

5.36±0.39 

 

4.48±0.03 

 

2.56±0.16 

 

4.36±0.02 

282 1.94±0.17 0.18±0.06 3.21±0.05 3.47±0.29 1.22±0.28 5.69±0.18 4.35±0.06 2.52±0.24 4.29±0.41 

Age‡ (24-107.5 mos) *** 

2-5 years (24-71 mos) 

6-8 years (72-107.5 mos) 

 

339 

247 

 

1.85±0.05 

2.1±0.14 

 

0.21±0.05 

0.26±0.07 

 

3.30±0.20 

3.05±0.31 

 

3.58±0.11 

3.46±0.07 

 

1.27±0.32 

1.55±0.40 

 

5.58±0.40 

5.45±0.22 

 

4.39±0.07 

4.46±0.05 

 

2.63±0.33 

2.43±0.05 

 

4.61±0.51 

3.94±0.30 

Communities  

Rural 

Urban  

 

282 

 

1.84±0.07 

 

0.23±0.01 

 

3.17±0.09 

 

3.54±0.09 

 

0.84±0.11 

 

5.38±0.16 

 

4.40±0.05 

 

2.63±0.11 

 

4.10±0.16 

304 2.07±0.06* 0.23±0.04 3.22±0.08 3.49±0.09 1.89±0.11** 5.66±0.15 4.44±0.05 2.47±0.10 4.53±0.15 

Villages§ 

Aua (urban) 

Fagaitua (rural) 

Aoloau (urban) 

Tula (rural) 

 

192 

 

2.04±0.08a 

 

0.21±0.05 

 

3.24±0.11 

 

3.52±0.12 

 

2.13±0.14c, d, e 

 

5.60±0.19g 

 

4.46±0.06 

 

2.43±0.13i 

 

4.74±0.19k 

125 1.96±0.10 0.19±0.06 3.14±0.13 3.45±0.14 0.7±0.17c, f 6.04±0.24h 4.26±0.07 2.09±0.16j 4.31±0.24 

112 2.12±0.11b 0.27±0.06 3.19±0.14 3.45±0.15 1.47±0.18 d, f 5.61±0.25 4.4±0.08 2.51±0.17 4.21±0.25 

157 1.74±0.14a,

b 

0.27±0.05 3.19±0.12 3.60±0.13 0.95±0.15e 4.86±0.21g, h 4.5±0.07 3.05±0.14i, j 3.92±0.15k 

BMI Status ¶ 

Healthy (H) 

Overweight Obese 

(OWOB)  

 

330 

 

1.95±0.15 

 

0.23±0.01 

 

3.22±0.06 

 

3.58±0.02 

 

1.48±0.32 

 

5.56±0.23 

 

4.45±0.03 

 

2.76±0.10 

 

4.35±0.26 

254 1.97±0.06 0.23±0.04 3.16±0.05 3.41±0.08 1.27±0.42 5.45±0.25 4.39±0.08 2.28±0.27 4.29±0.12 

AN Y/N¶¶ 

Yes 

No  

 

47 

 

1.83±0.01 

 

0.18±0.03 

 

3.29±0.07 

 

3.52±0.08 

 

1.82±0.29 

 

6.02±0.10 

 

4.4±0.06 

 

2.22±0.12 

 

4.54±0.15 

538 1.97±0.09 0.24±0.02 3.19±0.02 3.51±0.03 1.35±0.33 5.47±0.24 4.42±0.05 2.57±0.20 4.31±0.20 
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Pairwise test significant p<0.05 for bAoloau & Tula 

Pairwise test significant p<0.001 for cAua & Fagaitua 

Pairwise test significant p<0.05 for dAua & Aoloau 

Pairwise test significant p<0.001 for eAua & Tula 

Pairwise test significant p<0.001 for fFagaitua & Aoloau 

Pairwise test significant p<0.05 for gAua & Tula 

Pairwise test significant p<0.001 for hFagaitua & Tula 

Pairwise test significant p<0.05 for iAua & Tula 

Pairwise test significant p<0.001 for jFagaitua & Tula 

Pairwise test significant p<0.05 for kAua & Tula 

¶2 missing data, thus removed from analysis, n=584 for OWOB analysis 

¶¶1 missing data, thus removed from analysis, n=585 for AN analysis 

#Scored based on ratio of unsaturated fatty acids (poly & monounsaturated fatty acids) to saturated fatty acids 
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Table 2.6. Summary of Mean HEI 2020 Moderation Components by Participant Characteristics 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
General Linear Regression for Complex Sample Design with Sex & Age Months as covariates, used for all characteristic variables except ‘Communities’ & 

‘Villages’ which used regular General Linear Regression (without adjusting for community) and Sex & Age Months as covariates. 

*Significant difference: p<0.05 

**Significant difference: p<0.001 

***Mean Agemos =66 mos (5.5 years old), SD=21.63 

†Age in months used as covariate – Age Group variables created based on age in months, ‡Sex used as covariate, 

 

 

Characteristics 

 

 

n 

HEI Sodium  

(0-10) 

Mean±SE 

HEI Refined 

Grains (0-10) 

Mean±SE 

HEI Saturated Fats (0-

10) 

Mean±SE 

HEI Added Sugars 

(0-10) 

Mean±SE 

   

Total     586 6.65±0.17 4.4±0.14 6.22±0.26 7.49±0.26 

      

Sex† 

Boys 

Girls 

 

306 

 

6.9±0.16 

 

4.54±0.21 

 

6.32±0.18 

 

7.49±0.34 

282 6.4±0.27 4.29±0.08 6.11±0.36 7.48±0.19 

Age‡ 

Age Months (24-107.5 mos) *** 

2-5 years (24-71) mos) 

6-8 years (72-107.5 mos) 

 

 

339 

247 

 

 

6.72±0.25 

6.58±0.34 

 

 

4.29±0.28 

4.60±0.31 

 

 

6.36±0.16 

6.00±0.41 

 

 

7.54±0.41 

7.43±0.14 

Communities 

Rural 

Urban  

 

282 

 

6.90±0.15 

 

4.28±0.17 

 

5.93±0.15 

 

7.06±0.12 

304 6.44±0.15* 4.55±0.16 6.47±0.15* 7.90±0.12** 

Villages§ 

Aua 

Fagaitua 

Aoloau 

Tula 

 

192 

 

6.43±0.19 

 

4.55±0.20 

 

6.69±0.18a 

 

8.0±0.15a, b 

125 6.61±0.23 3.91±0.25 6.37±0.23 7.16±0.19b 

112 6.43±0.24 4.49±0.27 6.14±0.24 7.71±0.20c 

157 7.15±0.07 4.58±0.23 5.58±0.20a 6.96±0.17a, c 

BMI Status¶ 

Healthy (H) 

Overweight Obese (OWOB)  

 

330 

 

6.58±0.23 

 

4.34±0.11 

 

6.39±0.33 

 

7.40±0.31 

254 6.77±0.12 4.51±0.20 6.0±0.20 7.60±0.34 

AN Y/N¶¶ 

Yes 

No  

 

47 

 

6.39±0.26 

 

5.03±0.52 

 

6.47±0.07 

 

 8.12±0.06 

538 6.68±0.17 4.35±0.15 6.2±0.27 7.43±0.25 
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§ Using Univariate Analysis of Variance, Post-Hoc test (Bonferroni) was conducted for pairwise differences among villages: 

Pairwise test highly significant p<0.001 for aAua & Tula, 

Pairwise test significant p<0.05 for bAua & Fagaitua 

Pairwise test significant p<0.05 for cAoloau & Tula 

¶2 missing data, thus removed from analysis, n=584 for OWOB analysis 

¶¶1 missing data, thus removed from analysis, n=585 for AN analysis 
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Figure 2.6. HEI 2020 Component Scores for American Samoan children 2-8-year-old (CHL 

data) by U.S. national average for 2-year-olds and above (CDC, n.d., USDA 2023) 
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Figure 2.7. HEI 2020 Component Scores for Rural and Urban Communities in American 

Samoa  

Statistics: General linear regression 

Significant differences of p<0.05: Fatty acid ratio, Sodium, Saturated Fats, Greens & Beans 

Significant differences of p<0.001: Whole grains & Added Sugar 
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Discussion 

The average Total HEI 2020 score for American Samoan children is 51.89 (±1.04). 

Although it is relatively higher than other USAP jurisdictions, it is still slightly lower than the 

national average for 2- to 18-year-olds, which is a Total HEI 2020 score of 54 (USDA, 2023). 

According to the USDA Center for Nutrition Policy and Promotion (CNPP), American Samoan’s 

HEI score implies a diet that needs improvement (Basiotis et al., 2004). CNPP classifies a score 

over 80 as implication of a good diet, a score between 51 and 80 is a diet that needs 

improvement, and a score less than 51 is implied as a poor diet.  

Overall, findings from this study uncovered interesting and unique differences in diet 

quality among participant characteristics that are discussed below.   

Sex & Age Group 

 There were no differences among boys and girls for energy intake or HEI 2020 Total 

Score and HEI 2020 Component scores. This suggests that American Samoa boys and girls 

consumed similar foods, food groups and nutrients, yielding comparable energy intake numbers 

and HEI 2020 scores. This is consistent with other research looking at sex differences for energy 

intake and diet quality of children, and also yielded no statistical difference among boys and girls 

(Al-Farhan et al., 2024). For age group differences, the older children (6-8-year-old), had 

significantly higher scores for Total Protein Foods, and Refined Grains compared to 2-5-year-old 

children. In addition, they consumed (had higher scores) more meats, poultry, fish, eggs, and 

dairy. For Refined Grains scores, 6-8-year-old had higher scores which suggests that they ate less 

refined grains (white rice, white bread, etc.) than the 2-5-year-olds.  
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Rural and Urban Communities 

Major findings were found in rural vs. urban communities and amongst the various 

villages. Rural communities had significantly higher energy intake compared to urban 

communities, but significantly lower Total HEI 2020 scores (Table 2.4). On the other hand, 

urban communities had significantly lower energy intake, but significantly higher Total HEI 

2020 scores. Urban communities also scored higher in Saturated Fats and Added Sugars, 

meaning they consumed less of these foods compared to rural communities. This suggests that 

although rural participants are consuming more calories, they maybe consuming more ‘empty 

calories’ or unhealthy foods, hence the lower diet quality score. This is interesting and 

unexpected, since the urban areas have more access to the major stores, fast food restaurants, and 

village or ‘mom & pop’ stores. However, they also may have more access to whole grains and 

other healthful products that may not be traditional. This finding also supports studies of children 

living in rural areas in the U.S. – which found that they consume foods high in fat and sugar, and 

low in fruit and vegetables compared to children living in urban areas (Dave et al., 2024; Davy et 

al., 2004, Crooks, 2000). This may be attributed to the fact that rural residents have difficulty or 

challenges in accessing healthy and affordable foods, due to their distance from many food 

retailers and major stores.  

Village Differences 

There were significant differences among the villages for both energy intake and HEI 

2020 Total Scores. Post hoc tests for pairwise differences showed differences between Aua and 

Aoloau for energy intake. This is interesting since both Aua and Aoloau were considered urban 

communities in this study. Aua is in the bay area close to the capital city of Pago Pago and is 

also nearby to the tuna canneries and across from the major port and shipping area. Aoloau is in 
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the western district and most populous side of the island and is close by to commercial areas, 

major stores, schools, and major churches. Fagaitua and Tula (both rural) also showed significant 

differences between them in energy intake. Fagaitua is a coastal village in a rural area in the 

eastern side of the island, and has one high school, a couple of elementary schools, a few 

churches, and ‘mom & pop’ stores, and no major stores or restaurants. Tula is a small coastal 

community on the far eastern end of the island. It has a couple of elementary schools, and a few 

churches and ‘mom & pop’ stores. There are no major stores and restaurants. Interestingly Tula, 

had a higher energy intake – although they both had similar HEI scores. This may be attributed 

to the fact that Tula has fewer stores and options to purchase healthier and nutrient filled food 

choices, and children maybe consuming more unhealthy choices and empty calories.  

Pairwise comparisons between Aua & Fagaitua, Aua & Tula showed significant 

differences in HEI 2020 Total scores – with Aua (as an urban area) showing higher diet quality 

scores. It is not surprising since this clearly shows differences in rural vs. urban communities, 

with Aua being urban, and Fagaitua and Tula being rural. Aua showed significantly higher diet 

quality scores than both Fagaitua and Tula. Interestingly, both rural communities had higher 

energy intake compared to Aua, but lower HEI scores. As indicated earlier, this suggests that 

although rural participants are consuming higher calories, they maybe consuming more ‘empty 

calories’ which may explain the lower diet quality score.  

HEI 

For HEI components – there was differences in Total Vegetable, with both Aua and 

Aolaou (urban areas) having significantly higher scores than Tula (rural). This suggests that 

children in urban areas consumed more vegetables than those in rural areas. This same pattern 

goes for Whole Grains, Dairy and Fatty Acid Ratio, with urban children consuming more whole 
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grains, dairy products and foods with a higher fatty acid ratio than those in rural areas. Whole 

grains are not grown locally (rice, wheat, barley, etc.) and milk is mostly imported, so sources 

are mainly available in major stores and some mom and pops stores. This may explain why 

urban children are consuming more than rural children, since they have more access. For 

Seafood & Plant Proteins however, Fagaitua and Tula (on average) had significantly higher 

scores than Aua. This may be attributed to the fact that both Fagaitua and Tula are rural coastal 

communities with greater access to seafood and other ocean resources. For the moderating 

components - Saturated Fats and Added Sugars – Aua and Aolaou both had significantly higher 

scores than those of Fagaitua and Tula. This suggests that children in rural areas (Fagaitua and 

Tula) consumed more saturated fats, added sugars, and other unhealthy foods than those in urban 

areas. These findings also support studies of children in rural areas in the U.S. where they also 

consume high fats, sugars (Dave et al., 2024; Davy et al., 2004, Crooks, 2000). This may be due 

to various factors, as identified in these studies – such as limited access to healthier foods, few 

stores that have diverse produce and food choices, and possibly less awareness and 

understanding of healthy foods and eating habits.  

BMI Status 

 For BMI status, there were significant differences in energy intake between Healthy and 

OWOB children, with OWOB consuming more calories, as would be expected. Healthy children 

also had a marginally higher HEI 2020 Total score, although it was not statistically significant. 

This suggests that children with healthy weight consume more nutrient filled and healthier 

calories than children with OWOB. This finding is consistent with results from a study on a large 

population-based sample of US children ages 9-10y, where those with higher diet quality scores 

had significantly lower body weight (Jennings et al., 2011).  
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Acanthosis Nigricans Presence 

There were no significant differences in Energy Intake, HEI 2020 Total score, and 

component scores among those children with Acanthosis Nigricans (AN) presence and those 

without. A CHL study that looked at diet and acanthosis nigricans in children in the USAP, 

concluded that consumption of added sugar and starch-rich foods was associated with increased 

risk for AN (Taren et al., 2023). Another major finding is that AN is becoming apparent in very 

young children. This dissertation however did not show any significant association between AN 

presence and energy intake and HEI 2020 scores. This may be a statistical power issue, attributed 

to the fact there were relatively few children who had AN (47), compared to those without (540).  

Socioecological Model (SEM) and Causal Loop Diagram (CLD) 

In terms of the socioecological model (SEM), this study examined the Interpersonal and 

Community/Organizations/Institution levels in relation to diet. Results highlight variability and 

influences at both these levels. This is consistent with results from the CHL study in which the 

SEM approach proved effected and provided valuable data on multi-level determinants of health 

and how they affect overweight and obesity in young children in USAP region (Novotny et al., 

2018).  

For the Causal Loop Diagram (CLD), the results identified various ‘drivers’ that 

influence healthy eating for children in American Samoa (Hovmand et al., 2025). These include 

fast food, poor choices, family, parents, cooking at home, access to vegetables, sugar drinks, and 

portion sizes. The significant differences found in the communities and amongst the villages, 

suggests family, household, community, and geographical location influences on children’s diet 

and overall diet quality. These results reiterated and supported the findings from the American 
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Samoa Group Model Building workshop on identified drivers of healthy eating for American 

Samoa children (Hovmand et al., 2025). 

 

 

 

 

Limitations 

 

 Data were collected during CHL baseline, so a timeframe of over 10 years has passed 

since information was provided. Another limitation is the fact that parents/caregivers completed 

the food records as proxy for their children. However, this was still a unique dataset which 

provided information not available in other datasets in American Samoa, or even in many other 

locations. 

Conclusion 

 Children who live in urban communities or in the urban community/villages of Aua and 

Aoloau have higher diet quality and were likely to be consuming healthier foods than those in 

rural communities (villages of Fagaitua and Tula). Specifically, they had higher whole grain 

intake and lower added sugar intake compared to those in rural areas. However, children in rural 

areas had higher seafood intakes and better fatty acid ratio reflecting the healthy intake of more 

seafood products.  
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CHAPTER 3. DIFFERENCES IN DIET QUALITY AND DIET CONTEXT  

 

Background  

According to current Dietary Guidelines for Americans (DGA) 2020-2025, children and 

adolescents have a high risk of poor diets due to low intakes of healthy, nutrient dense foods and 

beverages such as grains, dairy, fruits and vegetables (U.S. Department of Agriculture, 2020). 

Nutrients of concern for these age groups include calcium, vitamin D, and potassium (U.S. 

Department of Agriculture, 2020). This is concerning since this is the critical period or age 

where eating habits are formed and contribute greatly to an individual’s overall growth and 

development (Pearson et al., 2017; Hong et al., 2009). Since BMI and OWOB track from 

childhood and adolescence into adulthood, the basis for body weight as an adult begins during 

this timeframe (Kvaavik et al., 2003). Thus, better understanding of determinants or factors that 

affect children’s consumption of key food groups and nutrients is needed.  

Where food is prepared as well as the location where food is consumed are known 

environmental factors associated with quality of dietary intake (Ortega et al., 2020; Palla et al., 

2020). Higher consumption of foods prepared away from the home has been associated with 

lower diet quality among adolescents and adults in the U.S. (Golper et al., 2021; Ortega et al., 

2020; Overcash et al., 2020). In a national sample of U.S. adolescents, evening meal types that 

were consumed within the home (including fast food, food delivered, home cooked, or cooked in 

a heat-and-serve box meal) were associated with intake of healthy food groups or higher diet 

quality (Overcash et al., 2020). That is, meals consumed in the home were likely to be of higher 

diet quality than those consumed away from home. However, no studies were found examining 

where food was prepared or consumed and diet quality among younger children or in American 

Samoa. Therefore, the purpose of this study is to examine the association between frequency of 
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meals prepared and consumed away in various locations (in particular home vs. away from 

home), and diet quality among American Samoan children.  

 Another related aim of this study was to examine the role of school meal intake and diet 

quality of children in American Samoa. All public and private schools in American Samoa are 

part of the Department of Education School Lunch (and breakfast) Program, and all students are 

eligible for free meals at school as part of the US National School Lunch and Breakfast program 

(Nikolao-Mutini, 2012). Over 12,000 school aged children receive school meals (breakfast and 

lunch) at various public schools including Early Childhood Education programs (ECEs), 

elementary schools, and high schools in American Samoa (American Samoa Department of 

Education, 2023). In fact, research shows that in the U.S., school meals from the National School 

Breakfast (SPB) and School Lunch Program (NSLP) account for about 58% of daily food intake 

for school children ages 5-18 years (Cullen & Chen, 2017), representing an important contributor 

to diet quality. Studies have also revealed that school lunch consumers generally have a higher 

diet quality compared to those who obtain their lunch from home (Au et al., 2015). However, 

American Samoa was not included in these studies. Thus, in addition to foods prepared and 

consumed at home and away from home, this study examined diet quality of children who had 

meals prepared and consumed at school and compared them to those who had meals prepared 

and consumed at home and away from home. 

Purpose of the Study 

There have been no studies in American Samoa on the relationship between location of 

food preparation and consumption and diet quality among young children. Therefore, the 

purpose of this study was to examine and compare the association between locations where food 

is prepared and consumed (home, away from home, and school) and diet quality among 
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American Samoan children. Study 2 was a quantitative, cross-sectional study using data from the 

CHL study in American Samoa. The focus was on where food is prepared and consumed by 

children. Child diet quality was assessed by food energy intake, and the Healthy Eating Index-

2020 (HEI-2020) (Krebbs-Smith et al., 2018).  

 

 Overarching Research Question: What is the difference in diet quality when food is 

prepared and consumed away from home in comparison to when it is prepared and consumed at 

home? 

  Specific Analytic Objectives: 

1. To examine the difference in daily diet quality when any food for that day is prepared 

or consumed away from home (restaurants and relative, or school) in comparison to 

when no food is prepared or consumed at school (i.e., only at other locations (home 

and school)). 

2. To examine difference in daily diet quality when any food is prepared or consumed in 

school vs. no food prepared or consumed in school (i.e., home and other away from 

home locations). 

3. To examine difference in daily diet quality when food is prepared and consumed at 

home vs. no food prepared or consumed at home (i.e., only inclusive of school and 

other locations away from home) 

4. To examine differences in daily diet quality when more than 50% of the foods 

reported that day are prepared or consumed at home vs. when less than 50% of the 

foods reported are prepared or consumed at home.  
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Methods 

Study Design 

 Study 2 is a quantitative study using cross-sectional, data from the CHL program. Data 

were collected in 2013 at baseline of the study, from 2- to 8- year-old children residing in 

participating communities in American Samoa. 

Study Population 

Six communities met study inclusion criteria for the CHL trial, representing communities 

and districts on the main island of Tutuila. These included two matched pairs (4 total) - two 

randomized to intervention communities (Aua/Leloaloa/Atu’u & Fagaitua/Alofau/Masefau), two 

to control communities (Tula/Alao/Aoa & Aoloau/Malaeloa/Aasu); two other communities were 

studied for temporal comparison of BMI but were not included here due to absence of dietary 

data collection in those communities (Novotny et al., 2018). These CHL trial intervention study 

assignments do not influence the baseline data (prior to the trial) that are used in this study. From 

the four (4) communities that were assigned to serve as intervention or control communities at 

baseline, diet data were collected on 588 children (Table 1.1).  

Institutional Review Board (IRB) approval was granted from the University of Hawaii at 

Manoa, for the Children’s Healthy Living (CHL) study (#18915). Parents and/or caregivers 

provided written informed consent and the child participant provided assent.  

Data Collection/Measures 

 Data were collected in 2013 from the selected communities across Tutuila Island, 

including dietary records completed by parents or caregivers of participating children (Novotny 

et al., 2022). The caregivers completed 2 days of food records, systematically assigned to cover 

all days of the week. To aid in the process, caregivers were provided tools which included a 
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Food Activity Log (FAL) booklet (Figure 2: Food Activity Log), a ruler on the recording 

booklet, measuring cups and spoons, and a Ziploc™ plastic bag for collection of wrappers, 

labels, and packages. Caregivers were tasked with recording everything their child consumed 

(and collecting wrappers, labels, and packages from food consumed), where the food was 

prepared, where the child consumed their food, and what the child was doing while consuming 

their food.  

The data collected from the FALs were entered by CHL staff using the Pacific Tracker 3 

software (PacTrac 3) (Yonemori et al., 2017). The data entered through PacTrac 3 were then 

used to calculate food group, energy, and nutrient intakes based on a food composition database 

developed specifically for the Pacific Region with the University of Hawaii Cancer Center 

(Martin et al., 2008). Food group data from PacTrac 3 were used to calculate HEI component 

scores as well as an overall diet quality score (ranging from 0-100) (Hingle et al., 2023). The 

higher the score, the greater the adherence to the dietary guidelines and an increased overall diet 

quality. In terms of saturated fats, sodium, and added sugars, higher scores represent lower 

intakes (which are more desirable for these dietary components).  

Information recorded in FALs also included ‘Start Time’ or time consumed as well as 

locations, specifically ‘Place Prepared’ and ‘Place Eaten’ for the various foods consumed by 

children. The CHL variables for this information are REC_TIME, LOCATION_PREPARED, 

and LOCATION_CONSUMED (Figure 8: Aim 2 Analytic Framework, Table 2: Study 2 

Analysis by Variables and Statistical Test). For this study, these contextual variables were 

analyzed as independent variables with HEI-2020 or energy intake as the outcome or dependent 

variable.  
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Figure 3.1 Study 2 Analytic Framework 

 

Procedures 

This study focused on food records from Day 1 for each child (see Table 3.1). Locations 

where food was prepared and consumed were identified from the food record columns providing 

that information.  

In the CHL study, dietary intake, including HEI scores were calculated for a 24-hour 

period per child – thus, there may be various locations (throughout the day) where children’s 

food was prepared and consumed. Datasets requested from the CHL study included ‘Individual 

Level Data’ which contains information by child as rows, and ‘Food Activity Logs’ (FAL) data 

which contains information by food items as rows, for each day of the child’s dietary intake. 

FAL and diet data were cleaned and coded by the CHL data team, where various locations were 

identified, grouped and categorized based on where children’s food was prepared and where it 

was consumed. Categories included ‘Home’, ‘Restaurants’, ‘Fast food’, ‘Home of Relative’, 

‘School’, ‘Church’, ‘Home of Neighbor’, ‘Car/vehicle’, ‘Plantation’, ‘Day Care’, ‘Beach’, 

Aim 2: Quantitative 

To test differences in diet 

quality by diet context 

(locations of where food is 

prepared and consumed) 

Exposure/ 

Independent Variable 

Outcome/ 

Dependent 

Variable 

Child diet quality 
(measured by HEI 

2020) 

Energy intake 

(kcal/day) 

Study 2 Analytic  

Framework 

Location Prepared & 

Consumed (Home, Home 

50% or more, Restaurants 
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‘Outdoors’, and ‘Market stand’. The clean datasets were then imported in excel formats into 

SPSS software ((Version 29.0.1, Armonk, NY: IBM Corp.) in preparation for analysis. This 

included the merging of relevant FAL food level variables that were created to Individual child 

Level Dataset using SPSS. Individual level data sets were used for the analysis. 

 This study utilized existing as well as new variables created where foods were consumed 

and prepared (Table 3.2).  From the original variables ‘Location Prepared’ and ‘Location 

Consumed’, new variables were created based on this study’s aims and objectives. These 

variables include various locations where children’s food was prepared or consumed. The 

location groups were then organized under 4 main categories –  

1. Home 

2. Restaurants & Relatives (inclusive of Home of relatives, Home of neighbors, Home of 

friends, Restaurants, Fast food, Grocery stores, Church, Office) 

3. School 

4. Did not Record (those who left it blank or had no response) 

These other locations away from home (#2- Home of relatives, Home of neighbors, Home of 

friends, Restaurants, Fast food, Grocery stores, Church, Office) was originally grouped as ‘Other 

away’ locations. Since ‘Home of relative’ and ‘restaurants’ were the most frequently reported 

from this group, it was renamed to a more descriptive name for this study - ‘Restaurants & 

Relatives’.  

CHL data from baseline indicates that 588 caregivers had completed food records and 

thus had diet data on the child. Caregivers completed 2-days of food records that were 

systematically assigned days to represent the days of the week. There were a total of 1176 

records (inclusive of weekday and weekend) for both days from 588 children. On Day 1, out of 
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the 588 children, 335 children had a ‘Weekday’ as their Day 1, and 253 ‘Weekend’ (Table 3.1). 

For this study, only Day 1 records will be used for analysis purposes since it has a good 

distribution of weekday and weekend days in the subset.  

In the creation of new variables, it was discovered that seven participants did not have 

any location recorded on their FALs, and thus were removed from the sample for this analysis. 

Thus, the final “N” used for this analysis was 581 participants (Figure 3.2). For each of the four 

categories or settings (Home, Restaurants & Relatives, School, and Did not Record), new 

variables were created for total counts of food prepared or consumed in the particular setting, and 

percent of the total counts prepared or consumed in the setting (Table 3.2). Since there was a 

right skewed distribution of counts among children who had food prepared or consumed in the 

home compared to those who did not (Table 3.5-3.7), additional variables were created to reflect 

those who had food prepared or consumed in the home 50% or more of the time. This variable 

was based on percentages – if food was prepared or consumed at home in more than 50% of the 

food entries for the day, then it was considered “Yes”, if it was less than 50% then it was 

considered “No”. Two sets of variables were created – one for ‘food prepared’ and one for ‘food 

consumed’ in each setting.  

The variables for setting or place prepared were generated as follows from the food level 

dataset:  

The percentage of foods (and beverages) prepared by place was computed for Day 1 food 

records. In this case, each line of the food record is considered a food. The number of foods 

prepared at home, the number of foods prepared at school, the number of foods prepared at 

restaurants & relatives, and the number of foods with the place prepared not recorded were 
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computed. The corresponding percentages were computed by dividing the count of foods for 

each place prepared by the total number of foods prepared for that day. 

Quantitative (based on tertiles) and binary independent variables were created. The 

distribution of the percentages of foods prepared at home, the percentages of foods prepared at 

school, and the percentages of foods prepared at restaurants & relatives’ locations was created 

and tertiles across CHL baseline population were identified. A variable for tertile of the 

percentage of foods prepared at home, assigned 1-3 was created. Similar tertile variables were 

created for foods prepared at school and foods prepared restaurants & relatives locations.  

A binary variable was created for “any food prepared at home” based on the percentage 

of foods at home being greater than 0%. Similar tertile variables were created for foods prepared 

at school and foods prepared at restaurants & relatives’ locations. A final binary variable was 

created for “More than 50% of food prepared at home” based on the percentage of foods 

prepared at home being greater than 50%. A similar set of variables was created for food 

consumed.  

 

 

Table 3.1. CHL Food Record Days by Weekday and Weekend Day 

 

 Day 1 Day 2 TOTAL 

Weekday 335 520 855 

Weekend 253 67 320 

Missing 0 1 1 

TOTAL 588 588 1176  
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Figure 3.2. Final Sample for Study 2 from Children’s Healthy Living (CHL) Baseline 

(Time 1) participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Individual Level Data: 
Household Demographics

n=968

Participants with diet 
data

n=588

Final Sample Size

n=581

Those who did not have diet data 

(n=380) were removed 

Those who had no location 

recorded (n=7) were removed 
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Table 3.2. Codebook for Study 2 

 
*Energy Intake and Total HEI & Component HEI are for Day 1 

Dataset Sample 

Size (N) 

Indicator Dataset Variable Name Variable 

Type 

Individual 

Level 

Data 

581 Age Months 

Sex (Male=1, Female=2) 

agemos 

sex 

Continuous 

Categorical 

Food Log 581 Energy Intake Day 1* 

HEI 2020 Total Score Day 1* 

HEI 2020 Total Vegetable Day 1 

HEI 2020 Greens & Beans 

HEI 2020 Total Fruit 

HEI 2020Whole Fruit 

HEI 2020 Whole Grains 

HEI 2020 Dairy 

HEI 2020 Total Protein Foods 

HEI 2020 Seafood & Plant Proteins 

HEI 2020 Fatty Acid Ratio 

HEI 2020 Sodium 

HEI 2020 Refined Grains 

HEI 2020 Saturated Fats 

HEI 2020 Added Sugars 

foodenergy_D1 

DP_HEI2015_TOTSCORE_D1 

DP_HEI2015_c1_D1 

DP_HEI2015_c2_D1 

DP_HEI2015_c3_D1 

DP_HEI2015_c4_D1 

DP_HEI2015_c5_D1 

DP_HEI2015_c6_D1 

DP_HEI2015_c7_D1 

DP_HEI2015_c8_D1 

DP_HEI2015_c9_D1 

DP_HEI2015_c10_D1 

DP_HEI2015_c11_D1 

DP_HEI2015_c12_D1 

DP_HEI2015_c13_D1 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Newly 

Created 

Variables 

581 Home Prepared Count 

Restaurants & Relatives Prepared Count 

School Prepared Count 

Did Not Record Prepared Count 

Total Prepared Count 

Home Consumed Count 

Restaurants & Relatives Consumed Count 

School Consumed Count 

Did Not Record Consumed Count 

Total Consumed Count 

Home Prepared Percent 

Restaurants & Relatives Prepared Percent 

Did Not Record Prepared Percent 

Home Consumed Percent 

Restaurants & Relatives Consumed Percent 

Did Not Record Consumed Percent 

Restaurants & Relatives Prepared Yes/No 

School Prepared Yes/No 

Home Prepared more than 50% Yes/No 

Restaurants & Relatives Consumed Yes/No 

School Consumed Yes/No 

Home Consumed more than 50% Yes/No 

Home Prepared Percentage New (for tertiles) 

Home Prepared Tertiles (1 to 3) 

Restaurants & Relatives Percentage New (for 

tertiles) 

Restaurants & Relatives Tertiles (1 to 3) 

School Prepared Percentage New (for tertiles) 

School Prep Tertiles (1-3) 

Home Consumed Percentage New (for tertiles) 

Home Consumed Tertiles (1 to 3) 

Restaurants & Relatives Con Percentage New 

(for tertiles) 

Restaurants & Relatives Con Tertiles (1 to 3) 

School Consumed Percentage New (for tertiles) 

School Consumed Tertiles (1-3) 

HomePrepared_Cnt 

OtherAway_PrepCnt 

SchoolPrep_Count 

DidNotRec_PrepCount 

TotalPreparedCount 

HomeCon_Count 

OtherAwayCon_Count 

SchoolCon_Count 

DidNotRecCon_Count 

TotalConsumed 

HomePrep_Percent 

OtherAwayPrep_Percent 

DidNotRecPrep_Percent 

HomeCon_Percent 

OtherAwayCon_Percent 

DidNotRecCon_Percent 

OtherAwayPrep_YN 

SchoolPrep_YN 

HomePrepPct_More50 

OtherAwayCon_YN 

SchoolConsumedYN 

HomeCon_more50pctYN 

HomePrepPctNew 

HomePrepTertiles 

OtherAwayPctNew 

 

OtherAwayPrepTertiles 

SchoolPrepPctNew 

SchoolPrepTertiles 

HomeConsPctNew 

HomeConsTertiles 

OtherAwayConsPctNew 

 

OtherAwayConsTertiles 

SchoolConPctNew 

SchoolConsTertiles 

 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous 

Categorical 

Categorical 

Categorical 

Categorical 

Categorical 

Categorical 

Continuous 

Categorical 

Continuous 

 

Categorical 

Continuous 

Categorical 

Continuous 

Categorical 

Continuous 

 

Categorical 

Continuous 

 

Categorical 
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Analysis Plan 

Due to the complex sampling nature of the CHL study design, where the participants 

were selected from specific communities (and therefore all American Samoan residents did not 

have an equal chance of being selected), we adjusted analyses for the community cluster 

(Wilkens et al., 2013). Thus, an SPSS analysis plan for the American Samoa cluster study design 

weighting was created and used for analysis. The analysis plan and adjustment for cluster was 

applied to each general linear regression analysis. The Wald F test was used for testing statistical 

significance with degrees of freedom ‘1’ (df1) being the number of groups compared and degrees 

of freedom 2 (df2) being the number of observations (generally 4 clusters) minus df1. Models 

were all adjusted for sex, age in months and community except in models where these were the 

variables of interest.  

SPSS software (Version 29.0.1, Armonk, NY: IBM Corp.) was used to analyze data. 

Descriptive statistics (means test and general linear regression) were used to examine 

demographic factors and diet quality by HEI-2020 and energy intake. General linear regression 

was used to determine associations between daily HEI and location of where children consumed 

their food, or had it prepared. In particular, regression analysis was used to test HEI-2020 total 

and component scores by each of the locations (Home vs. not, Home more than 50% vs. less than 

50%, Any Restaurants & Relatives vs. not, and Any School vs. not) (Table 3.3). In addition, 

general linear regression was also used to test for differences in Energy Intake by Location 

Prepared and Location Consumed. Independent variable covariates that were adjusted for 

included Age (by Agemos), Sex and Village/Community. As part of the descriptive analysis, 

tertiles were also created for each location variable to determine differences in mean counts 

among various tertiles (Table 3.4).  
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 Table 3.3. Study 2 Analysis by variables and statistical test. 

 

 

 

 

 

 

 

 

 

*’Yes’ means the child had meals consumed or prepared at that location (e.g. home, at home 50% or 
more of time, restaurants & relatives, or at school); ‘No’ means the child did not have any meals 

consumed or prepared at that location (e.g. restaurants & relatives, home, at home less than 50% of time, 

or at school).  

 

Results 

Analysis of location variables based on tertile distribution of percentages of children who 

consumed foods prepared at home did not show significant differences in diet outcomes (Table 

3.4). For example, the Food Home Prepared vs Foods Prepared away from home, did not have 

significant differences in HEI 2020 Total Score (Wald F= 2.092, df=2, p=0.323) or Energy 

Intake (Wald F=1.159, df=2, p=0.463). However, there were differences among tertiles for 

‘Home consumed’ variable for energy intake (Wald F=15.573, df=2, p=0.06) – with Tertile 2 

(43-85%) having higher energy intake than the other two. For the location variables School 

Prepared, Restaurants & Relatives Consumed and School Consumed variables, statistics were 

Independent Dependent Test 

Restaurants & Relatives 

Prepared (Yes/No)* 

School Prepared (Yes/No) 

Home Prepared (Yes/No) 

Home Prepared more than 50% 

(Yes/No) 

Restaurants & Relatives 

Consumed (Yes/No) 

School Consumed (Yes/No) 

Home Prepared (Yes/No) 

 

Home Consumed more than 

50% (Yes/No) 

 

Covariates (adjustment) 

Agemos, Sex, Community cluster  

 

Total HEI 2020 (0-100) 

HEI Components 

Total Vegetables (0-5) 

Greens & Beans (0-5) 

Total Fruit (0-5) 

Whole Fruit (0-5) 

Whole Grains (0-10) 

Dairy (0-10) 

Total Protein Foods (0-5) 

Seafood & Plant Proteins (0-5) 

Fatty Acid (0-10) 

Sodium (0-10) 

Refined Grains (0-10) 

Saturated Fats (0-10) 

Added sugars (0-10) 

Food Energy (kcal/day) 

Means test (SPSS software 

used) 

General Linear Regression 

(using Complex Sample 

Design on SPSS)  
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not determined due to the distribution of results, which was skewed due to a high proportion of 

zeros.  

 

Table 3.4. Tertile distribution of percentages of children who had meals prepared and 

consumed at various locations (Home, at Restaurants and Relatives, and at School) by HEI 

2020 and Energy Intake. 

 

*Not able to create 3 groups (tertiles), only 2 groups 

**Borderline significance 

 

 

Results for binary variables showed mean differences, standard error, and significant 

differences for locations prepared and locations consumed (Tables 3.5, 3.6 & 3.7). For foods 

prepared away from home (Restaurants & Relatives Prep, Yes/No), there were significant 

Foods Groiups Tertile 1 

Mean ±SE 

Tertile 2 

Mean ±SE 

Tertile 3 

Mean ±SE 

Wald F, p-value, 

df1, df2 

Home Prepared (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

Tertile  

0-48% 

52.59±1.90 

2405±171 

 

 

49-83% 

49.97±0.96 

2579±245 

 

 

84-100% 

48.91±1.21 

2364±131 

 

 

 

2.092, 0.323, 2, 2 

1.159, 0.463, 2, 2 

Restaurants & Relatives 

Prepared (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

 

Tertile  

 

0-2% 

52.31±0.83 

2228±146 

 

 

 

3-17% 

50.33±1.46 

2740±190 

 

 

 

18-100% 

47.89±1.32 

2610±206 

 

 

 

 

6.750, 0.129, 2, 2 

5.383, 0.157, 2, 2 

School Prepared (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

 

Binary*  

0 

 

0-5% 

 

6-100% 

 

n/a 

Home Consumed (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

 

Tertile  

0-42% 

52.46±2.01 

2398±202 

 

 

43-85% 

51.13±0.71 

2554±176 

 

 

86-100% 

47.67±0.99 

2398±154 

 

 

 

7.097, 0.124, 2 

15.573, 0.060, 2, 2** 

Restaurants & Relatives 

Consumed (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

 

Binary*  

 

0 

 

 

0-1% 

 

 

2-100% 

 

n/a 

School Consumed (n=581) 

% Range 

HEI 2020 Total Score Day 1 

Energy intake Day 1, kcal 

 

Binary*  

0 

 

0-6% 

 

7-100% 

 

n/a 
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differences in energy intake compared to those prepared at other places (school and home) (Wald 

F=16.760, df1=1, df2=3 p=0.026); with foods prepared away from home having higher energy 

intake. Other significant differences were in Saturated Fats (Wald F=12.503, df1=1, df2=3, 

p=0.038) and Added Sugar (Wald F=35.621, df1=1, df2=3, p=0.009), with those consuming 

foods prepared foods away from home (and school) having lower scores, or higher intake of 

these foods that should be consumed in moderation, compared to the consumption at home. 

Those consuming foods prepared at school (School Prep, Yes/No) had higher HEI 2020 Total 

Scores (Wald F=329.534, df1=1, df2=3p<0.001), Total Fruit (Wald F=225, df1=1, df2=3 

p<0.001), Whole Fruit (Wald F=314.818, df1=1, df2=3, p=0.002), and Dairy (Wald F=221.717, 

df1=1, df2=3, p<0.001) compared to those who had foods prepared in other places (restaurants & 

relatives and home). Those who had foods prepared at home more than 50% of the time (Home 

Prep more than 50%, Yes/No) showed lower scores in Dairy (Wald F=10.598, df1=1, df2=3, 

p=0.047) and in Seafood & Plant Proteins (Wald F=19.782, df1=1, df2=3, p=0.021) HEI-2020 

components compared to those whose meals were prepared at home meals less than 50% of time.  

Those who consumed foods at locations away from home showed higher Energy Intake 

(Wald F=25.241, df1=1, df2=3, p=0.015), lower Whole Fruit intake (Wald F=16.239, df1=1, 

df2=3, p=0.027), lower Saturated Fats (Wald F=18.764, df1=1, df2=3, p=0.023), and lower 

Added Sugar intakes (Wald F=11.712, df1=1, df2=3, p=0.042l) compared to those who 

consumed foods at home and at school. Those who consumed foods at school (School Consumed 

(Yes/No) had higher HEI 2020 Total Score (Wald F=262.501, df1=1, df2=3, p<0.001), Total 

Fruit (Wald F=509.511, df1=1, df2=3, p<0.001), and Dairy (Wald F=329.793, df1=1, df2=3, 

p<0.001) than those who did not consume foods at school. Those who consumed food at home 

50% or more of the time (Home Consumed Yes/No) had lower HEI 2020 Total Score (Wald 
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F=11.035, df1=1, df2=3, p<0.001), Whole Fruit (Wald F=22.173, p=0.018), Whole Grains 

(Wald F=23.549, df1=1, df2=3, p=0.017), and Dairy (Wald F=58.485, df1=1, df2=3, p=0.005) 

compared to those who consumed foods at home less than 50% of the time.  

Table 3.5. Child Energy Intake and HEI 2020 Total Score by Location where Food is 

Prepared & Consumed from Day 1 of Dietary Records 

 
 

Location where Food is Prepared & 

Consumed 

 

 

n 

Energy Intake  

Day 1 

(kcal/day)  

Mean±SE 

HEI 2020  

Total Score Day 1(0-

100) 

Mean±SE 

Total     581   

Restaurants & Relatives Prepared† 

Yes 

No 

 

303 

 

2656±190 

 

48.7±1.22 

278 2228±146* 52.3±0.83 

Any Food Prepared at School  

Yes 

No 

 

150 

431 

 

2201±93.33 

2217±111 

 

57.74±1.47 

47.9±1.05** 

Any Food Prepared at Home 

Yes 

No 

 

565 

 

2455±179 

 

50.42±1.04 

16 2325±148 51.46±4.70 

Home Prep more than 50% 

Yes 

No  

 

419 

 

2459±201 

 

49.9±0.94 

162 2431±123 51.6±2.01 

Consumed at Restaurants & Relatives†  

Yes 

No 

 

402 

 

2846±225 

 

47.9±01.39 

179 2276±122* 51.5±0.85 

Any Food Consumed at School 

Yes 

No  

 

143 

 

2413±140 

 

58±1.22 

438 2464±191 47.9±1.17** 

Any Food Consumed at Home 

Yes 

No 

 

500 

 

2478±184 

 

50.05±1.04 

81 2287±139 52.94±1.81 

Home Consumed > 50% 

Yes 

No  

 

345 

 

2477±163 

 

48.6±0.70 

246 2413±210 53.1±1.68* 

 

Statistical analysis: General Linear Regression using Complex Sample Design, Sex & Age Months as covariates 

†Inclusive of home of relatives, home of neighbors, home of friends, restaurants, fast food, grocery stores, church, 

office/place of work 

*Significant finding p<0.05 (Restaurants & Relatives Prepared Energy intake: Wald F=16.760. df1=1, df2=3, 

P=0.026; Restaurants & Relatives Consumed Energy Intake: Wald F=25.241, df1=1, df2=3, p=0.015  

**Significant finding p<0.001 (School Prepared Total HEI 2020: Wald F=329.534, df1=1, df2=3, p<0.001; School 

Prepared: Wald F=262.501, df1=1, df2=3, p<0.001; Home Consumed >50%: Wald F=11.035, df1=1, df2=3, 

p<0.001) 
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Table 3.6. Child HEI 2020 Adequacy Component Scores by Location where Food is Prepared & Consumed from Day 1 of 

Dietary Records 

  

 

 

Location Where Food is 

Prepared or Consumed 

 

 

n 

Total  

Vegetable 

(0-5) 

Mean±SE 

Greens & 

Beans  

(0-5) 

Mean±SE 

Total Fruit  

(0-5) 

Mean±SE 

Whole 

Fruit (0-5) 

Mean±SE 

Whole 

Grains 

 (0-10) 

Mean±SE 

Dairy  

(0-10) 

Mean±SE 

Total Protein 

Foods 

(0-5) 

Mean±SE 

Seafood & 

Plant Proteins  

(0-5) 

Mean±SE 

 Fatty 

Acids  

(0-10) 

Mean±SE Total     581 

Restaurants & 

Relatives Prepared† 

Yes 

No 

 

 

303 

 

 

1.78±0.14 

 

 

0.29±0.08 

 

 

2.78±0.06 

 

 

3.04±0.08 

 

 

1.10±0.22 

 

 

5.00±0.31 

 

 

4.35±0.11 

 

 

2.73±0.33 

 

 

4.12±0.37 

278 1.99±0.10 0.19±0.03 3.00±0.11 3.38±0.15 1.60±0.34 4.95±0.11 4.48±0.09 2.62±0.15 4.63±0.18 

Any Food Prepared at 

School 

Yes 

No 

 

150 

 

2.15±0.10 

 

0.32±0.06 

 

 

3.88±0.09 

 

 

4.33±0.08 

 

 

2.41±0.75 

 

 

6.91±0.24 

 

 

4.35±0.13 

 

 

2.43±0.19 

 

 

4.78±0.13 

43 1.79±0.14 0.22±0.08 2.55±0.04** 2.81±0.12* 0.97±0.17 4.31±0.14** 4.44±0.06 2.76±0.25 4.22±0.36 

Any Food Prepared at 

Home 

Yes 

No 

 

565 

 

1.87±0.11 

 

0.25±0.05 

 

2.88±0.02 

 

3.20±0.07 

 

1.33±0.30 

 

4.95±0.18 

 

4.43±0.07 

 

2.69±0.23 

 

4.36±0.30 

16 2.33±0.41 0.05±0.07 3.23±0.69 3.22±0.94 1.61±0.39 6.01±0.77 3.85±0.26 2.22±0.42 4.63±0.10 

Home Prep > 50% 

Yes 

No 

 

419 

 

1.84±0.11 

 

0.22±0.06 

 

2.79±0.11 

 

3.12±0.17 

 

1.16±0.28 

 

4.62±0.11 

 

4.51±0.10 

 

2.93±0.23 

 

4.30±0.24 

162 1.98±0.15 0.30±0.06 3.14±0.25 3.43±0.24 1.81±0.40 5.90±0.42* 4.17±0.05 

 

2.02±0.28* 4.53±0.51 

Consumed at 

Restaurants & 

Relatives †  

Yes 

No 

 

 

 

402 

 

 

 

1.67±0.13 

 

 

 

0.25±0.05 

 

 

 

2.63±0.09 

 

 

 

2.92±0.08 

 

 

 

0.95±0.19 

 

 

 

5.07±0.22 

 

 

 

4.29±0.12 

 

 

 

2.86±0.40 

 

 

 

4.09±0.39 

179 1.97±0.12 0.24±0.04 3.00±0.06 3.33±0.09* 1.51±0.33 4.94±0.20 4.47±0.09 2.60±0.16 4.49±0.23 

Any Food Consumed at 

School 

Yes 

No  

 

 

143 

 

 

2.16±0.09 

 

 

0.32±0.04 

 

 

3.82±0.02 

 

 

4.36±0.03 

 

 

2.35±0.61 

 

 

7.00±0.22 

 

 

4.35±0.09 

 

 

2.41±0.15 

 

 

4.81±0.28 

438 1.79±0.15 0.22±0.08 2.59±0.05** 2.83±0.13* 1.01±0.21 4.32±0.11** 4.43±0.08 2.77±0.27 4.22±0.37 

Any Food Consumed 

at Home 

Yes 

No 

 

 

500 

 

 

1.84±0.13 

 

 

0.24±0.04 

 

 

2.81±0.03 

 

 

2.86±0.16 

 

 

1.28±0.31 

 

 

4.98±0.18 

 

 

4.42±0.09 

 

 

2.72±0.24 

 

 

4.32±0.27 

81 1.84±0.14 0.27±0.11 3.39±0.08* 3.71±0.03* 1.68±0.26 4.98±0.20 4.37±0.09 2.41±0.24* 4.68±0.53 

Home Consumed > 50% 

Yes 

No  

 

345 

 

1.77±0.16 

 

0.24±0.06 

 

2.62±0.12 

 

2.86±0.16 

 

1.05±0.23 

 

4.52±0.19 

 

4.46±0.10 

 

2.87±0.22 

 

4.14±0.24 

246 2.04±0.10 0.25±0.02 3.28±0.10 3.71±0.03* 1.76±0.36* 5.64±0.11* 4.34±0.09 2.40±0.26 4.71±0.38 
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Statistical analysis: General Linear Regression using Complex Sample Design, Sex & Age Months as covariates 

†Inclusive of home of relatives, home of neighbors, home of friends, restaurants, fast food, grocery stores, church, office/place of work 

*Significant finding p<0.05(Home Consumed Total Fruit: Wald F=24.908, df1=1, df2=3, p=0.015; School Prepared Whole Fruit: Wald F=314.818, df1=1, 

df2=3, p=0.002; Restaurants & Relatives Consumed Wald F=16.239, df1=1, df2=3, p=0.027; School Consumed Whole Fruit: Wald F=110.341, df1=1, df2=3, 

p=0.002; Home Consumed Whole Fruit: Wald F=35.332, df1=1, df2=3, p=0.010; Home Consumed>50% Whole Fruit: Wald F=22.173,df1=1, df2=3, p=0.018; 

Home Consumed>50% Whole Grains: Wald F=23.549, df1=1, df2=3, p=0.017; Home Prepared>50% Dairy: Wald F=10.598, df1=1, df2=3, p=0.047; Home 

Consumed>50% Dairy: Wald F=329.793, df1=1, df2=3, p<0.001; Home Prepared>50% Seafood & Plant Proteins: Wald F=19.782, df1=1, df2=3, p=0.021; 

Home Consumed Seafood & Plant Proteins: Wald F=41.775, df1=1, df2=3, p=0.008) 

**Significant finding p<0.001(School Prepared Total Fruit: Wald F=225, df1=1, df2=3 p<0.001; School Consumed Total Fruit: Wald F=225, df1=1, df2=3 

p<0.001; School Prepared Dairy: Wald F=221.717, df1=1, df2=3, p<0.001; School Consumed Dairy: Wald F=329.793, df1=1, df2=3, p<0.001) 
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Table 3.7. Child HEI 2020 Moderation Component Scores by Location where Food is Prepared & Consumed from Day 1 of 

Dietary Records 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical analysis: General Linear Regression using Complex Sample Design, Sex & Age Months as covariates 

†Inclusive of home of relatives, home of neighbors, home of friends, restaurants, fast food, grocery stores, church, office/place of work 

 

Location Where Food is Prepared or Consumed 

 

 

n 

Sodium  

(0-10) 

Mean±SE 

Refined 

Grains  

(0-10) 

Mean±SE 

Saturated Fats 

(0-10) 

Mean±SE 

Added Sugars 

(0-10) 

Mean±SE 

Total     581     

Restaurants & Relatives Prepared† 

Yes 

No 

 

303 

 

6.79±0.28 

 

4.48±0.51 

 

5.70±0.42 

 

6.51±0.41 

278 6.80±0.16 4.13±0.11 6.66±0.20* 7.83±0.28** 

Any Food Prepared at School 

Yes 

No 

 

150 

 

6.89±0.23 

6.76±0.24 

 

4.73±0.26 

4.16±0.39 

 

6.35±0.13 

6.09±0.45 

 

8.15±0.49 

6.79±0.44† 431 

Any Food Prepared at Home 

Yes 

No 

 

565 

 

6.80±0.19 

 

4.30±0.32 

 

6.15±0.35 

 

7.15±0.39 

16 6.73±1.14 4.64±0.19 6.27±0.72 6.61±0.95 

Home Prep > 50% 

Yes 

No  

 

419 

 

6.76±0.17 

 

4.27±0.30 

 

6.20±0.34 

 

7.20±0.35 

162 6.88±0.36 4.42±0.43 6.05±0.40 6.98±0.58 

Consumed at Restaurants & Relatives† 

Yes 

No 

 

402 

 

6.96±0.33 

 

4.43±0.48 

 

5.59±0.33 

 

6.18±0.34 

179 6.76±0.20 4.26±0.27 6.41±0.31* 7.56±0.39* 

Any Food Consumed at School 

Yes 

No  

 

143 

 

7.06±0.20 

 

4.79±0.17 

 

6.44±0.22 

 

8.06±0.40 

438 6.71±0.2 4.15±0.41 6.06±0.49 6.84±0.44 

Any Food Consumed at Home 

Yes 

No 

 

500 

 

6.80±0.19 

 

4.34±0.39 

 

6.07±0.40 

 

7.05±0.41 

81 6.77±0.44 4.13±0.32 6.70±0.17 7.71±0.37 

Home Consumed > 50% 

Yes 

No 

 

345 

 

6.84±0.22 

 

4.38±0.47 

 

5.97±0.43 

 

6.85±0.45 

246 6.73±0.23 4.21±0.23 6.42±0.21 7.56±0.32 
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*Significant finding p<0.05 (Restaurants & Relatives Prepared Saturated Fats: Wald F=12.503, df1=1, df2=3, p=0.038; Restaurants & Relatives Consumed 

Saturated Fats: Wald F=18.764, df1=1, df2=3, p=0.023; Restaurants & Relatives Consumed Added Sugars: Wald F=11.712, df1=1, df2=3, p=0.042) 

*Significant finding p<0.001(Restaurants & Relatives Prepared Added Sugars: Wald F=35.621, df1=1, df2=3, p=0.009) 
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Discussion 

 This study focused on diet context and how it affects diet quality, specifically looking at 

locations where children’s meals are prepared and consumed and their energy intake and HEI 

scores in American Samoa.  

Analysis of location variables based on tertiles did not yield significant differences by 

location where food was prepared or consumed (Table 3.4) mainly due to the skewed distribution 

of frequency of consumption, with a high proportion of zeros. Analysis results for binary 

variables, however, showed significant mean differences among the dietary variables compared 

for locations prepared and locations consumed (Tables 3.5, 3.6 & 3.7). This is mainly in the 

school prepared and consumed variables when compared to home and restaurants & relatives, 

and in the comparison between restaurants & relatives and the other two variables (school & 

home).  

 Overall, those who had meals prepared at restaurants & relatives’ locations had 

significantly higher intake of energy, and borderline significantly lower total HEI scores 

compared with those who had food prepared at home. Those who had foods prepared at 

restaurants & relatives’ locations also had lower Whole Grains scores and lower Saturated Fats 

and Added Sugar scores than those who had food prepared at other locations (school and home). 

This suggests that children who had food prepared away from home (or locations other than 

school) had fewer whole grains and more saturated fats and added sugars in their meals. Their 

significantly lower total HEI score also indicates that their diet quality is lower and less healthy 

compared to that of children whose foods were not prepared away from home (school and 

home). This supports literature on studies conducted with children and adolescents in the U.S. 
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that indicate that foods prepared away from the home (and school) were associated with lower 

diet quality (Golper et al., 2021; Ortega et al., 2020; Overcash et al., 2020).  

 Children who had food prepared at school had higher scores for total HEI-2020 and 

component scores of Total Fruit, Whole Fruit, and Dairy compared to those who had food 

prepared elsewhere. They also had borderline higher Added Sugar scores. For all component 

scores (with the exception of Total Protein Foods and Seafood & Plant Proteins), children with 

school prepared meals had the higher scores compared to those not consumed at school. This 

suggests that children who have their meals prepared at school had higher (and healthier) diet 

quality, ate more fruit and dairy, and had less added sugar in their foods – when compared to 

children who had meals prepared at home and other locations away from home (not including 

school). These findings concur with that of Au et al. (2015), a San Diego, CA based study that 

also showed that children who eat school meals had higher diet quality compared to those who 

obtained their meals from home. On the other hand, home prepared meals seem to provide 

important contributions of seafood and plant proteins. Furthermore, studies among Alaska native 

youth have also suggested the home food environment is conducive to intake of traditional foods, 

thus increasing diet quality (Bersamin & Niles, 2011).  

 Children who had foods prepared at home more than 50% of the time had higher total 

protein and seafood & plant proteins scores; however, they scored lower in whole grains and 

dairy.  This suggests that children who had foods prepared at home more than 50% of the time 

had more protein foods in their diet compared to those who had meals prepared at home less than 

50%. On the other hand, they had fewer whole grains and less dairy in their diets compared with 

those with meals prepared less than 50% at home. This may be attributed to milk and dairy being 
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mostly served in the school (as part of the school lunch program) and not a part of the Samoan 

traditional diet.  

 Children who consumed their foods in restaurants and relatives’ locations showed higher 

energy intake compared to those who consume at home and school, but had lower total HEI 

scores. This suggests that some calories consumed by these children maybe ‘empty’ or lacking 

nutrient density. This is also supported by the fact that they also had lower scores for both fruit 

HEI components as well as saturated fats and added sugars. These findings also suggest that 

children who consumed their foods at restaurant & relative locations had lower or less healthy 

diet quality that those who do not. This also supports the findings in the Au et al. (2015) study on 

children in California having lower diet quality when they have foods prepared or consumed 

away from home.  

 Children who consumed school meals showed significantly higher scores than those who 

did not (compared to home and restaurants & relatives’ locations). These results show that these 

children consumed more fruit, dairy, whole grains and less added sugars than those children who 

do not consume school meals. These scores result in a total HEI score which is also significantly 

higher than those of children who do not eat school meals. This suggests that children consume 

healthier meals at schools (compared to home and restaurants & relatives’ locations), which 

supports the findings from the Au et al. (2015) study and the Forrestal et al. (2021) study which 

analyzed data from the School Nutrition and Meal Cost Study conducted nationally.  

 In this study, those who consumed home meals more than 50% of the time scored higher 

in seafood & plant proteins than those who consumed food at home less than 50% of the time. 

This suggests that children who consume their meals at home eat less fruit, whole grains, dairy, 

and more added sugars and seafood & plant proteins – when compared to those who do not. 
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Their overall diet quality is also significantly lower than those who consume less than 50% of 

their meals at home. This is an interesting finding, since it contradicts with the findings in the 

literature (Golper et al., 2021; Ortega et al., 2020; Overcash et al., 2020) which suggest that 

home prepared meals yield higher diet quality in youth and children. Thus, home consumed diets 

in American Samoa deserve further study. 

In relation to the socioecological model (SEM), this study reflected influences from three 

different levels – Interpersonal, Community/Organizations/Institutions, and Policies. The 

differences in diet quality based on where children’s foods are prepared and consumed clearly 

highlight influences of home and family (Interpersonal), restaurants & relatives 

(Community/Organizations/Institutions), and school/education (Policies). For the Causal Loop 

Diagram (CLD), this study identified ‘drivers’ including family, parents, cooking at home, meal 

prep, school attendance, education, church, and fast food. The significant differences found 

amongst the various locations where children’s foods were prepared and consumed strongly 

support the influences these ‘drivers’ have on children’s diet and overall diet quality. 

Limitations 

Data were collected during the CHL baseline or Timeline 1, so a timeframe of about 10 

years has passed since information was provided; however, this is a unique dataset which 

provided information not available in other datasets in American Samoa, or even in many other 

locations. Limitations of the data include missing data (did not record prepared = 10%, did not 

record consumed = 23%) for the location variables; thus, these findings should be replicated in 

other studies. The analyses related to school may be biased as the youngest children (<5 years 

old) are less likely to attend a school although age was adjusted for in the analysis.  
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Conclusion  

 This study is one of the first in American Samoa that looks at the relationship between 

locations where food is prepared and consumed and diet quality among young children. It also 

looked at comparisons with foods prepared and consumed at school. Major findings from this 

study show a positive association between foods prepared and consumed in the school and higher 

diet quality, especially for dairy. There is also an association between foods prepared and 

consumed at restaurants & relatives’ locations and lower diet quality, compared to school and 

home. This study also found an association between foods prepared and consumed at home more 

than 50% of the time and lower diet quality, except for seafood that was higher at home, 

compared to foods prepared and consumed at home less than 50% of the time. In terms of overall 

diet quality, for locations prepared – school meals had the highest diet quality, followed by home 

prepared (more than 50%), and then restaurants & relatives’ locations. For locations where food 

was consumed – school meals also had the highest diet quality (especially for dairy), followed by 

home (especially for seafood), and then restaurants & relatives’ locations. In the spirit of positive 

deviance, the seafood consumption at home may be highlighted and reinforced in future 

programs.  
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CHAPTER 4. CAREGIVER ATTITUDES AND PERCEPTIONS TOWARDS CHILD 

DIET  

 

Background 

  

 Globally and in the US, the prevalence of childhood and adolescent obesity and 

overweight has been increasing (Desai et al., 2018). The Centers for Disease Control and 

Prevention (2021) defines overweight as having a Body Mass Index (BMI) at or higher than the 

85th percentile and below the 95th percentile for children and teens. Childhood obesity is when 

BMI is at or higher than the 95th percentile. Children who have overweight or obesity are likely 

to have overweight or obesity as adults, and thus have a higher risk for developing non-

communicable chronic diseases including hypertension, type 2 diabetes, heart disease and stroke 

(Dietz, 1998). Research has indicated that the childhood years are the most optimal time to 

address the issue (Cameron & Demerath, 2002).  

The issue of obesity is especially vital to address within the Pacific region, where adult 

obesity and type 2 diabetes rates are among the highest in the world (Hawley & McGarvey, 

2015). A 2007 study in American Samoa, for example, found that 34% of school age children in 

American Samoa had obesity (Davison et al., 2007).  In fact, the American Samoa prevalence is 

almost double the average U.S. national childhood obesity rate of 18% for ages 6-11 and 21% for 

ages 12-19 (Centers for Disease Control & Prevention, 2021, April 5).  These findings are further 

supported by a CHL analysis, which found that overall overweight and obesity (OWOB) 

prevalence increased with age. The OWOB increase was from 21% at age 2 years to 39% at age 

8, with a sharp increase at age 5y (Novotny et al., 2015). For obesity, the increase was from 10% 

at age 2y to 23% at age 8y. For the USAP, the highest prevalence was in American Samoa and 

Guam. 
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Although most research and available literature on the health consequences related to 

overweight and obesity is on adults, there is increasing evidence indicating that child obesity also 

has immediate, intermediate and long-term health consequences (Wang & Lim, 2012). The long-

term health consequences of childhood obesity include increased mortality and morbidity (Dietz, 

1998). Overweight and obese children are likely to be overweight and obese adults and are thus 

at higher risk for developing non-communicable chronic diseases including hypertension, type 2 

diabetes, heart disease and stroke.  

 Overweight, obesity and related chronic diseases are affected by various factors and 

determinants, some of which are modifiable. A review of the early-life determinants of 

overweight and obesity show how these factors come into play in different countries and among 

different age groups (Monasta et al., 2010). Among Pacific Islanders, determinants and 

multifactorial conditions include sex, genetics, high birth weight, environmental and lifestyle 

factors, and unhealthy eating patterns. A recent review highlighted two determinants faced by 

Pacific Islanders - environmental and socio-cultural issues (Tong et al., 2022). Several studies in 

the Pacific indicated socio-economic status, current policies and programs, school curriculum 

and policies, as well as limited resources to also be determinants of overweight and obesity 

(Hendricks et al., 2015; Nusair, 2017; Fox et al., 2019). Determinants also include nutritional 

transition (changes in dietary patterns across time), physical inactivity, peer pressure, and 

societal/local body norms (Hendricks et al., 2015; Nusair, 2017; Fox et al., 2019).  

For Pacific Islanders, many of these factors stem from modernization and urbanization. In 

more rural areas as compared to urban, however, diet and food patterns have been found more 

dependent on plantations and traditional food choices (Georgeou et al., 2022). A few studies that 

focused on environmental and socio-cultural issues including the Children’s Healthy Living 
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Program (CHL) (Novotny et al., 2018) and Dr. Kevin Cassel (2010). Using the Social-Ecological 

Model (SEM) of Health, Dr. Cassel identified multi-factors/levels of influence on individual 

health related to the increasing rates of obesity in American Samoa, which have relevance to 

obesity in the other US-Affiliated Pacific Islands (USAPI). These include political, 

socioeconomic, cultural, and biological factors. The SEM suggests that “individual health is 

influenced by biological and genetic functioning, social and familial relationships, environmental 

contingencies, and broader social and economic trends” (Smedley and Syme, 2001).  

The CHL study tested a multilevel, multicomponent community-based intervention using 

a community randomized trial design (beginning in 2013) which engaged 27 communities across 

five jurisdictions in the USAPI region (Novotny et al., 2018). Using SEM as a framework, CHL 

activities and data collection targeted various levels – individual, household, and community.  

Optimal nutrition during the young childhood years is critical, since this is when 

nutritional changes occur, such as transitions from a milk (liquid/soft) diet to a solid diet of a 

variety of foods (Huerta, 2011). Infants and young children are dependent on their parents or 

caregivers for their food and well-being. Thus, the way in which they feed or take care of their 

children has a significant effect on their nutritional intake, and their overall health and well-being 

(Kraul & Raul, 2010). In addition, it will also have significant impact on their children’s diet and 

relationship with food as they progress towards adulthood. Studies have examined parenting 

styles and how they are associated with childhood obesity and diet. A 2003 study (Kremers et 

al.) concluded that ‘authoritative’ parenting is associated with increased levels of fruit 

consumption among children. A 2007 study (Wake et al.) found that children of ‘indulgent’ 

(defined as ‘high nurturance and low control’) and ‘uninvolved’ (‘low nurturance and low 

control’) parents had the highest risk of developing obesity.  
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Another major influence on parents’ attitudes and perceptions are cultural norms and 

other contextual factors which can vary across population and ethnic groups (Roche et al., 2007). 

Although often used interchangeably, attitudes and perceptions are fundamentally different. An 

‘attitude’ is a learned predisposition or response towards something, while ‘perception’ is the 

process of how you interpret sensory information (Singh, 2023). Thus, attitudes could be 

feelings, beliefs and/or behavior, while perception is how we organize and interpret sensory 

information like seeing something or someone as “friendly” or “threatening”.  A longitudinal 

study (Olvera & Power, 2010) of Mexican American families found that children of ‘indulgent’ 

mothers were more likely to have overweight than those of ‘authoritative’ mothers. Within the 

Pacific region, a study (Manaea-Biddle et al., 2007) of the factors that affect Māori women 

breastfeeding, found that their ‘perception’ of breastfeeding (specifically, inadequate milk 

supply) was one of five major influences on breastfeeding practice.  

 With the high prevalence of obesity and overweight in the Pacific region, there is still 

very little research to understand the environmental and socio-cultural determinants in the US 

Affiliated Pacific (USAP) jurisdictions, including American Samoa. The CHL and Dr. Cassel’s 

research both used the SEM framework and provided valuable data on the various determinants 

of health and how they affect overweight and obesity among Samoan populations. Cassel’s work 

however, was mostly based on literature review and not on attitudes and perceptions within 

Samoan populations. The focus was also on adults and not children. The CHL study while 

focusing on children in American Samoa, collected data on anthropometric measurements, diet, 

and other behavioral activities. However, CHL did not collect data on attitudes and perceptions 

of diet or obesity. 
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Parents and caregivers are the primary source of food, choices, and meal preparation for 

their children. Parents want to provide the necessary resources and tools to ensure that their 

children have a healthy growth and development (Adamo & Brett, 2014). They can be a strong 

influence – either positive or negative – on what their children eat and overall diet quality. The 

main goal of this qualitative study is to identify attitudes and perceptions of caregivers of young 

children in American Samoa related to children’s diet and health. In turn, this information can be 

used to develop programs and interventions to improve children’s diet and health.  

Cultural aspects of recruiting: Samoans are underrepresented in research (Ford, 2005; 

UyBico et al., 2007); growing evidence has shown that certain factors and methods lead to the 

successful recruitment of small and underrepresented populations. Recruitment should involve 

community leaders, role models and stakeholders of the same race, ethnicity, and culture 

(George et al., 2014; Bonevski et al., 2014). Like the Children’s Healthy Living Study (CHL) 

approach, these studies utilized a community-based participatory approach (CBPR). This CBPR 

approach contributed to successful recruitment outcomes, such as the case of the CHL study. The 

CBPR approach utilized by the CHL study involved leaders and key partners from various 

communities throughout the island of Tutuila in American Samoa. Religious, cultural, and 

political leaders were engaged – utilizing their various set of skills such as knowledge, cultural 

wisdom, and resources. Another example of a study that used the CBPR approach was the 

MPACT (Motivating Pasifika Against Cigarettes and Tobacco) Program, which successfully 

recruited participants and conducted a multi-component smoking cessation intervention among 

young adult Pacific Islanders in Southern California (Tanjasiri et al., 2023). Like the CHL study, 

their recruitment strategy was culturally attuned, sensitive, and relevant to the Pacific Islander 

community.  
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Purpose of the Study 

 The purpose of this study is to utilize qualitative research methods to identify perceived 

beliefs and attitudes of parents or caregivers on children’s diet and health in American Samoa. 

The study utilized qualitative interviews with a focused ethnography approach. The research 

question and objectives were: 

Research Question: What are caregiver attitudes and perceptions of children’s diet and 

health in American Samoa? 

Objectives: 

1. To understand how parents or caregivers perceive children’s diet and health 

2. To assess factors, such as location of food preparation and consumption, that may 

influence child’s dietary behavior and health 

Methods 

Study design or approach 

This was a qualitative study using a focused ethnography approach. One on one 

interviews were conducted with participants from sample population. For this study a partnership 

was arranged with the American Samoa Community College -Agriculture, Community and 

Natural Resources (ACNR) Land Grant department for planning, space, equipment, supplies, and 

logistic support in American Samoa. 

Sample 

 CHL Time 3 (collected in 2019) participants were selected for this study, specifically, 

caregivers in the Time 3 data collection cycle that had consented ‘Yes’ and had agreed to 

participate in future CHL research. All six (6) CHL study communities were considered for this 

study (Figure 4.1).  
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A sample of 20 mothers/caregivers was selected from the 6 CHL communities throughout 

American Samoa – including intervention, control, and temporal communities. The six (6) 

communities represented various villages and districts on the main island of Tutuila (Figure 4.1). 

Each community represented multiple villages, indicated by the red stars – a total of 15 villages 

were grouped into 6 communities for the CHL study, based on their geographic location. The 

communities include the villages of Aua/Leloaloa/Atu’u from the central part of the island, the 

villages of Fagaitua/Alofau/Masefau and Tula/Alao/Aoa from the eastern side, and the villages 

of Aoloau/Malaeloa/Aasu, Pavaiai, and Tafuna on the western side. The villages of Pavaiai and 

Tafuna were the two (2) temporal communities included in the CHL study, while the other four 

(4) communities were matched and randomized to intervention and control communities. For this 

study, the CHL communities were also categorized based on rural and urban locations. The 

communities of Fagaitua/Alofau/Masefau, and Tula/Alao/Aoa were designated as ‘Rural’ 

communities. The communities of Aua/Leloaloa/Atu’u, Aoloau/Malaeloa/Aasu, Pavaiai, and 

Tafuna were designated as ‘Urban’ communities.  

There was a total of 289 participants from CHL Time 3 study, a long-term follow up of 

the original CHL trial. Consent forms in which the parents/caregivers gave their consent or 

permission to be contacted for further studies or questions, were reviewed and sorted by ‘yes’ or 

‘no’. Those that gave their permission (Yes) to be contacted for further studies were identified. 

From Time 3 data, a total of 184 parents/caregivers consented ‘Yes’ to be contacted for further 

studies.  Those that did not consent ‘Yes’ or left the question blank were removed (Figure 4.2). 

For these 184 participants, contact information was recorded from original CHL demographics 

and consent forms and logged onto a secure spreadsheet.  From the 184 parents/caregivers, those 

with children ages 2-4 during Time 3 (2019) were selected (n=65), while the rest were excluded. 
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Due to the time elapsed (approximately 5 years since Time 3 data collection), these 

parents/caregivers still had children who were within the CHL study age (they were 8 years old 

or younger) for comparability and synthesis with CHL studies presented in this dissertation, and 

were able to provide pertinent information and knowledge based on the health and diet of their 

child.  

.  

Figure 4.1. Map of main island of Tutuila, American Samoa, and designated CHL 

communities. (Children’s Healthy Living Program, 2021).   

 

A total of 65 parents/caregivers met the selection criteria of having children ages 2-4y 

during Time 3. From this pool of 65, parents/caregivers were contacted via home phone or 

mobile phone with a similar number of participants from rural and urban areas – 9 from rural, 11 

from urban; geographic location (rural, urban) was expected to be important to differences in 

attitudes and perceptions. There were 21 rural and 44 urban participants who were contacted, 

Rural 
Urban 

Rural 
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from which 9 rural and 11 urban participants were chosen. The first successful contacts with 

rural and urban designation were included in the study – for a total of twenty (20) for the final 

sample size (Figure 4.2). The other 55 participants included unsuccessful contacts due to 

relocation (moving off-island or to another area/village), disconnected phone or wrong phone 

number, or did not answer phone. Those participants who were contacted and agreed to 

participate were scheduled for interviews. Those who completed an interview session were 

considered successful contacts.  

 

 

  

Figure 4.2: Sample recruitment from the Children’s Healthy Living (CHL) study Time 

3 participants. 
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Data Collection Methods & Measures 

One on one interviews were conducted with the participants. The interview guide focused on 

questions designed to gain insight into parent/caregiver attitudes and perceptions of children’s 

diet and health in American Samoa (Appendix 2: Interview Guide).  

 

Procedures 

Recruiting in American Samoa 

In Fall 2023, the data collection process began with interviews conducted in American 

Samoa. A native American Samoan based research assistant was hired to assist with the 

recruiting, interviews, recording, transcription and analysis process. This individual worked 

previously with the CHL project and was familiar with CHL goals and objectives as well as the 

culture and community and is well versed in the Samoan language. The research assistant also 

had CITI training and certification. With the help of the research assistant, participants were 

contacted through telephone – home phone and cellular/mobile (refer to Appendix 4: 

Recruitment Script). If parents/caregivers were contacted or visited, an explanation was provided 

on the nature of the call/visit, purpose of the study, and noted if they were willing to participate. 

A record was kept for those participants that were available, unavailable, not interested, moved, 

or not able to participate (n=184).  

Data Collection 

Once participants were verified and confirmed, one on one key informant interviews 

were scheduled and conducted. The interviews took place in the months of November and 

December 2023. Interviews lasted about 30 to 45 minutes and were conducted at the American 

Samoa Community College (ASCC) – Agriculture Community, and Natural Resources (ACNR) 
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Land Grant Wellness Center building, their home, or place of work. A designated space 

(Wellness Center Library) was used for one-on-one interviews. A total of nine (9) interviews (2 

rural mothers, 7 urban mothers) were conducted at ASCC ACNR. Participants also had the 

option of having their interviews on location, either at their homes/residence or place of work. A 

total of seven (7) interviews (4 rural, 3 urban) were conducted in their homes/residence, and four 

(4) (4 rural) were conducted at their places of work.  

Participants were asked to complete a consent form and demographic survey for 

participation in this study (please refer to Appendix 1: Consent forms for Adults and Appendix 

3: Demographics Questionnaire Survey). The forms were available in English and Samoan, 

based on their preference. Seventeen (17) of the interviews were conducted completely in the 

Samoan language, while two (2) were in English, and one was bilingual – a mixture of both 

English and Samoan. This study was approved by University of Hawaii IRB (Protocol #2023-

00564).  

Interviews were recorded using an electronic tape recorder. Compensation of $50 cash 

was provided to each participant at the end of the interview (Refer to Appendix 2: Interview 

Guide).  

Interview questions were: 

• What is a healthy child to you? 

• What is a healthy diet for a child in American Samoa? 

• What are barriers to healthy eating for children in American Samoa? 

• What are supports to healthy eating for children in American Samoa? 

• What is a traditional Samoan food/diet to you? How are traditional foods a 

support or barrier to healthy eating? 
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• Who in the household helps your children to eat healthy and why? How? 

• How have your attitudes and perceptions on children’s diet and health changed 

over the last 10 years? 

 

Analysis 

After completion of the interviews, recordings were transcribed, and analysis was 

conducted using themes identified and coded on Excel (Figure 4.3). Recordings were transcribed 

on secured encrypted laptops (provided through the CHL program) by the investigator and 

research assistant. Transcriptions were completed in the language of the interview and checked 

by the second researcher.  

Main themes and topics were extracted onto a spreadsheet, based on questions from the 

interviews. Great quotes in Samoan and English were identified based on the themes and topics 

extracted. The responses were further categorized into major themes and overlapping themes 

from different categories (of questions) and sub categories were also identified. Themes were 

identified in Samoan, taking into consideration cultural aspects and topics. Samoan cultural 

themes were identified based on the information that was extracted onto the spreadsheet and 

reviewed with a Samoan language and cultural expert (I.F.) who is an Instructor in the ASCC 

ACNR division. The cultural expert has had over 30 years of experience in the education field 

and a lifetime experience in the Samoan language and culture, including a distinguished role as a 

High Chief in his extended family.  

Descriptive statistics are shown in Table 4.1. 
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Figure 4.3. Study 3 Analytic Framework 

 

Overall rigor 

Samoan themes were translated to the English language by the research staff. Some of 

these themes were straightforward and were easily translated to English, while some were more 

complex. 
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Table 4.1. Description of sample population in Study 3 

Characteristics Community/Village 

 Rural Urban  
Total 

n (%)       

Faga'itua Tula Aua Aoloau Pavaiai Tafuna 

Total 20 (100%) 2 (10%) 7 (35%) 1 (5%) 2 (10%) 6 (30%) 2 (10%) 

Age Group  
18-30 years 2 (10%) 0 1 (5%) 0 0 1 (5%) 0 

31-40 years 11 (55%)) 1 (5%) 5 (25%) 1 (5%) 1 (5%) 2 (10% 1 (5%) 

41-50 years 6 (30%) 1 (5%) 1 (10%) 0 1 (5%) 2 (10%) 1 (5%) 

51 years & older 1 (5%) 0 0 0 0 1 (5%) 0 

Citizenship Status  
U.S. 

Citizen/National* 

8 (40%) 1 (5%) 3 (15%) 1 (10%) 1 (5%) 1 (5%) 1 (5%) 

Samoa Citizen** 12 (60%) 1 (5%) 4 (20%) 0 1 (5%) 5 (25%) 1 (5%) 

Caregiver Income  
Less than $10,000 10 (50%)  1 (5%)  4 (20%) 1 (5%)  0 4 (20%)  0 

$10,000 to < $20,000 5 (25%) 0 2 (10%) 0 2 (10%) 0 1 (5%) 

> $20,000 4 (20%) 1 (5%) 1 (5%) 0 0 1 (5%) 1 (5%) 

Did not report 1 (5%) 0 0 0 0 1 (5%) 0 

Caregiver Education  
Less than HS 

Degree 

5 (25%)  0 3 (15%) 0 0 2 (10%) 0 

High School Degree 9 (45%) 1 (5%) 2 (10%) 0 1 (5%) 4 (20%) 1 (5%) 

Some College  3 (15%) 1 (5% 0 1 (5%) 1 (5%) 0 0 

College Degree 3 (15%) 0 2 (10%) 0 0 0 1 (5%) 

Employment Status  
Employed full-time 9 (45%) 0 4 (20%) 1 (5%) 1 (5%) 2 (10%) 1 (5%) 

Employed part-time 1 (5%) 0 1 (5%) 0 0 0 0 

Unemployed/ 

Domestic Duties 

10 (50%) 2 (10%) 2 (10%) 0 1 (5%) 4 (20%) 1 (5%) 

WIC/ASNAP 

Benefits*** 
 

WIC Benefits Yes 18 (90%) 1 (5%) 6 (30%) 1 (5%) 2 (10%) 6 (30%) 2 (10%) 

WIC Benefits No 2 (10%) 1 (5%) 1 (5%) 0 0 0 0 

ASNAP Benefits Yes 15 (75%) 2(10%) 6 (30%) 1 (5%) 0 4 (20%) 2 (10%) 

ASNAP Benefits No 5 (25%) 0 1 (5%) 0 2 (10%) 2 (10%) 0 

 

*A U.S. Citizen is someone born in the United States of America. A U.S. National is someone 

born in American Samoa. American Samoan U.S. Nationals can become naturalized U.S. 

Citizens through the U.S. naturalization process when and if they live in the United States.  

**Samoa citizen is someone born in the independent country of Samoa 

***WIC: Women Infant & Children’s Program; ASNAP: American Samoa Nutrition Assistance 

Program 
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Results 

 Twenty (20) mothers or caregivers completed this study. The number of participants by 

rural vs. urban community were nine (9) rural and eleven (11) urban. (Table 4.1). Rural 

communities included the CHL village/communities of Faga’itua/Alofau/Masefau, and 

Tula/Alao/Aoa. Urban communities included the CHL village/communities of 

Aua/Leloaloa/Atu’u, Aoloau/Malaeloa/Aasu, Pavaiai, and Tafuna. Data were also collected on 

the descriptive characteristics of participants prior to the interview, and from CHL Time 3 data 

(please refer to Appendix 3: Demographic Questionnaire Survey). 

All the participants were of Samoan descent with 40% being U.S. Nationals/Citizens 

(born in U.S. or in American Samoa), and 60% being Samoa Citizens (born in independent 

country of Samoa). Most of the mothers were from the 31-40 (55%) and 41-50 (30%) age 

groups. Majority of mothers had a high school degree or less education level. Employment status 

was also equal among participants, with 50% being employed either full-time or part-time, and 

50% being stay at home mothers with domestic duties. Most of the households (75%) were 

below the $20,000 annual income threshold and were recipients of Women Infants & Children 

program (WIC) (90%) and American Samoa Nutrition Assistance program (ASNAP) (75%) 

benefits.  

Definition of a healthy child in American Samoa 

 Most participants shared similar ideas on their definition of a ‘healthy child’ in American 

Samoa. In defining a healthy child, six (6) topics or themes were identified (Table 4.2). They 

include fiafia, seasea ma’i, tiotio, tausami lelei, tu mama, and moe lelei; with English 

translations also provided. The most common theme among the participants was tausami lelei 

(eats well, not picky), followed by seasea ma’i (hardly sick), tiotio (active, strong), tu mamā 
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(healthy and clean), and fiafia (happy). The distribution of responses and themes were equal 

between rural community participants and urban community participants. One rural mother 

described a healthy child as one who is “…seasea mai…e fiafia e ‘ai…e taele, e taele mamā” 

(hardy sick, loves to eat, and takes a clean and thorough shower). According to an urban mother, 

“a healthy child…would be a child that is active and does not get sick often…one that eats…eats 

meat, but not so much junk food.” All these themes generated an overarching theme which was – 

“Samoan mothers have a wholistic view of health.” 

 

 

  



88 

Table 4.2. Overarching themes and Samoan sub themes 

 
Overarching Themes   Samoan sub themes 

(total # of responses) * 

English translation 

(Rural vs. urban responses) ** 

Samoan mothers have a wholistic view of 

health 
• Fiafia (n=7) 

• Seasea ma’i (n=10) 

• Tiotio (n=10) 

• Tausami lelei (n=16) 

• Tu mama (n=8) 

• Moe lelei (n=3) 

• Fuala’au ‘aina (n=17) 

• Fuala’au ‘aina suamalie (n=13) 

• Mea’ai a’ano (n=5) 

• A’ano o manu ma i’a (n=12) 

• Happy (R=4, U=3) 

• Hardly sick (R=5, U=5) 

• Active, strong (R=3, U=7) 

• Eats well, not picky (R=8, U=8) 

• Healthy & clean (R=3, U=5) 

• Sleeps well (R=3, U=0) 

• Vegetables (R=9, U=8) 

• Fruits (R=6, U=7) 

• Starch (R=3, U=2) 

• Meat, chicken, fish (R=6, U=6) 

Parental and family influence can be a 

barrier or support 
• Matafaioi a le aiga (n=16) 

• Matafaioi a le tinã (n=4) 

• A’afiaga o matua (n=12) 

• Role/duty of family (R=9, U=7) 

• Role/duty of mother (R=1, U=3) 

• Parental influences (negative) (R=6, U=6) 

The major barriers to eating a healthy 

diet are the high cost of living or the 

widespread availability of unhealthy 

foods, which are often cheaper 

• Avanoa o mea’ai le lelei (n=17) 

• Taugata le soifuaga (n=10) 

• Availability of unhealthy foods (R=8, U=9) 

• High cost of living (R=7, U=3) 

 

Government and churches can play a 

major role in increasing access to and 

consumption of healthy foods 

• Lagolago a le malo ma le feterale (n-17) 

• Polokalama Ekalesia ma nu’u (n=8) 

• Lava le fa’asoa/seleni (n=1) 

• Local & federal government resources (R=9, U=8) 

• Church & village programs (R=5, U=3) 

• Enough stock/finances (R=1, U=0) 

Although many Samoan traditional foods 

are healthy foods, not all of them are 
• Mea’ai fa’asua ma faula’au ‘aina (n=11) 

• Mea’ai fai fuala’au ‘aina ma suamalie (n=13) 

• Mea’ai ma’asoa (n=11) 

• Mea’ai a’ano manu ma i’a (n=11) 

• Mea’ai Samoa o mea’ai soifua maloloina (n=14) 

• Mea’ai Samoa o se papupuni (n=9) 

• Vegetables for soup (R=7, U=4) 

• Fruits & sweet desserts (R=6, U=7) 

• Starchy foods (R=5, U=6) 

• Meat, chicken, fish (R=6, U=5) 

• Samoan foods are healthy (R=7, U=7) 

• Samoan foods are barriers to health (R=5, U=4) 

 

*This represents total number (n) of participants who identified these topics/themes, for example 7 out of 20 identified ‘fiafia’, and 10 

out of 20 identified ‘seasea ma’i’. Total (n)=20 

**This represents ‘rural’ vs. ‘urban’ responses, which make up the total ‘n’; R=Rural, U=Urban, Rural (n)=9, Urban (n)=11
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A healthy diet for a child in American Samoa 

 Identifying a healthy diet for a child in American Samoa yielded various themes and 

topics from participants (Table 4.2). These themes included: fuala’au ‘aina, fuala’au ‘aina 

suamalie, mea’ai a’ano, and a’ano o manu ma i’a. The most common theme was fuala’au ‘aina 

(vegetables), which was provided by 17 out of the 20 participants. The next common themes 

were fuala’au ‘aina suamalie (fruits) and a’ano o manu ma i’a (meat, chicken, fish). From these 

four (4) themes, the overarching theme developed was “meatausami tala feagai mo le soifua 

maloloina” (healthy food for healthy living). There was a similar distribution of themes among 

both rural and urban participants. A rural mother quoted various foods and dishes for a healthy 

diet – “…kapisi e falai ma le moa pe fa’asupo foi…isalaelu pe falai ai le pilikaki poo le mamoe” 

(…cabbage can be stir fried with chicken or used to make soup…eggplant to stir fry with 

sardines or lamb). An urban mother described a healthy diet as – “mea’ai ia e iloa e le maua ai 

se ma’i. O le apu, o le moli. Mea’ai maua I le ele’ele. Fai le supo…kapisi ma le komako” (Foods 

that don’t make you sick. Apples, oranges. Foods that are grown from the land, used for making 

soup like cabbage and tomato). Themes or topics from a healthy diet definition were grouped 

together under the overarching theme or statement – “Samoan mothers have a wholistic view of 

health.”  

Barriers and supports to healthy eating 

Barriers 

 Barriers to healthy living identified by participants included two (2) different themes or 

topics (Table 4.2). These were: avanoa o mea’ai le lelei, taugata le soifuaga. Seventeen (17) out 

of 20 participants indicated that avanoa o mea’ai le lelei (availability or access to unhealthy 

foods) was a major barrier to healthy eating for children in American Samoa. Many participants 
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also indicated taugata o le soifuaga (high cost of living) and a’afiaga o matua (negative parental 

influences) as barrier themes or topics. A rural mother said -  "O le isi mea ga ua fai ma pa 

pupuni o health food I kamaiki, ona lea lava e fa'atau e matua…ua fai le mea e mana'o, pei ua 

spoil” (Another thing that has become a barrier to healthy food for children, is parents buying 

it... they do what they want, as if they are spoiled). For the availability of unhealthy foods, there 

were similar responses from both urban and rural mothers. However, the ‘high cost of living’ 

was indicated by mostly rural mothers. From these themes or topics, an overarching theme or 

statement was created – “The major barriers to eating a healthy diet are the high cost of living or 

the widespread availability of unhealthy foods, which are often cheaper.” 

Supports 

Supports to healthy eating were identified through three (3) common themes or topics 

(Table 4.2). These are: lagolago a le malo ma le feterale, polokalama Ekalesia ma nu’u, and 

Lava le fa’asoa/seleni. The most common theme identified was lagolago a le malo ma le feterale 

(local & federal government resources), which seventeen (17) out of 20 participants indicated in 

their responses. The next common theme or topic was polokalama Ekalesia ma nu’u (church and 

village programs). For ‘supports’ one urban mother quoted – “Pau a le mea o le WIC ma le 

foodstamp, e maukigoa e maua ai e maukigoa…e maua ai le vaikau I le vaiaso." (The only thing 

is WIC and food stamps, they give us food... we get food for a week). Themes and topics were 

brought up equally by mothers from both rural and urban communities.  Themes and topics 

under ‘supports’ were grouped together under the overarching theme or statement– “Government 

and churches can play a major role in increasing access to and consumption of healthy foods.” 
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Family influences 

 Family influences on healthy eating yielded three (3) themes or topics – matafaioi a le 

aiga, and matafaioi a le tinā and a’afaiga o matua (Table 4.2).  The question asked in the survey 

was, “Who in the household aside from yourself, helps your children to eat healthy and why?” 

Responses from participants identified two (2) major themes – matafaioi a le aiga (role/duty of 

family) and matafaioi a le tinā (role/duty of mother). Sixteen (16) out of 20 participants 

indicated that this was the role/duty of the family, while four (4) indicated that it was the 

mother’s role/duty. One rural mother provided a positive response on family influences - “O a'u 

ma si o'u tina, ma si o'u uncle e gofo fa'atasi matou; e taumafai matou e ai ia mea'ai soifua 

maloloina e fa'ataitai ai taimaiti” (We live together with my mother and uncle…we try to eat 

healthy foods to set an example for our children. Some of the responses indicated that some 

meals were prepared and catered for the elderly (mainly soups and other traditional foods) and 

consumed by all in the household. When asked about who in the family (aside from the 

participant) helps the children to eat healthy, most responses indicated that this was a role or duty 

of the whole family. Some also indicated that their mother (children’s grandmother) or other 

relative would help in this role/duty. The a’afaiga o matua (parental) influences (negative) was 

generated from responses to the question on barriers. Themes and topics were brought up equally 

by mothers from both rural and urban communities.  Themes under ‘family influences’ were 

grouped under the overarching theme or statement – “Parental and family influences can be a 

barrier or support.” 

Samoan traditional foods 

 Themes or topics identified for Samoan traditional foods include: mea’ai fa’asua ma 

fuala’au ‘aina, mea’ai fai fuala’au a’ina ma suamalie, mea’ai ma’asoā, mea’ai a’ano manu ma 
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I’a, mea’ai Samoa o mea’ai soifua maloloina, and mea’ai Samoa o se papupuni (Table 4.2). The 

most commonly identified Samoan foods were mea’ai fai fuala’au ‘aina ma suamalie (food 

made with fruits & sweet desserts), identified by thirteen (13) out of 20 participants, followed by 

mea’ai fa’asua ma fuala’au ‘aina (food made with vegetables and soup). Other commonly 

selected themes included mea’ai ma’asoā (starchy foods) and mea’ai a’ano manu ma i’a (meat, 

chicken, fish).  

A follow up question included an inquiry into whether they see Samoan traditional foods 

as a barrier or support to healthy eating. The majority of participants (14 out of 20) indicated that 

mea’ai Samoa o mea’ai soifua maloloina (Samoan foods are healthy). A rural mother provided a 

response on her perceptions on traditional Samoan foods – "E lelei aku mea’ai Samoa loo mea’ai 

lae fa’akau mai I faleoloa. Mea’ai Samoa e maua i fagua, e le pei o mea’ai ia e fa’aku mai, pei o 

moa…o le umu e ai ulu ma luau…o mea’ai Samoa e maua ai le soifua maloloina" (Samoan food 

is better than food you buy from the store. Samoan food is available in land, not like the food 

that you buy, like chicken...it is better to eat fresh Samoan food from the traditional cooking 

oven... Samoan food is healthy food). Nine (9) participants indicated that Samoan foods are a 

barrier to healthy eating, citing mainly starchy and fattening foods – like taro, cooked banana, 

breadfruit, and foods using a lot of coconut cream. An urban mother quoted – “A barrier, 

because sometimes it’s not that healthy…if you eat a lot. We must limit, it’s not healthy all the 

time. Sometimes the doctor says, we must limit our foods, so we can get healthy.” Themes and 

topics were brought up equally by mothers from both rural and urban communities.  The 

overarching theme or statement identified was – “Although many Samoan traditional foods are 

healthy foods, not all of them are.” 
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Discussion 

 A variety of factors were found that describe and define diet and overall health for 

children in American Samoa. These factors were derived from the attitudes and perceptions of 

mothers/caregivers of young children through the qualitative interview process. In addition, these 

varied factors have influence on children’s diet and health, either as a barrier or support. These 

findings support studies on environmental and socio-cultural issues within the USAP and 

American Samoa, specifically the CHL study (Novotny et al., 2018) and Dr. Kevin Cassel’s 

study (2010). Using the SEM model of health, the CHL study and Dr. Cassel’s work identified 

multi-factors/levels of influence on individual health and increasing rates of obesity among 

Samoan adults and children. Such factors include political, socioeconomic, cultural, and 

biological factors and targeting various levels – individual, household, and community 

 Results of this study yielded themes and topics that align with SEM model multi-

factors/levels of influence (Bronfenbrenner, 1979). The major findings, including Samoan 

themes and topics generated five (5) overarching themes. Their alignment with SEM model 

factors/levels of influence are shown in Table 4.3. 

Table 4.3. Themes grouped into Socioecological Model levels of influence 

    Overarching Themes Socioecological Model Levels of 

Influence 

Samoan mothers have a wholistic view of 

health 

Interpersonal 

Parental and family influence can be a 

barrier or support 

Interpersonal 

The major barriers to eating a healthy diet 

are the high cost of living or the 

widespread availability of unhealthy foods, 

which are often cheaper 

Interpersonal, Organizational, 

Community, Public Policy 

Government and churches can play a 

major role in increasing access to and 

consumption of healthy foods 

Organizational, Community, Public 

Policy 

Although many Samoan traditional foods 

are healthy foods, not all of them are 

Interpersonal, Organizational, 

Community 
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In terms of causal loop diagram (CLD), the overarching themes aligned with most of the 

‘drivers’ of change identified by the American Samoa group model building team (Novotny et 

al., 2024). These include major themes such as culture, finance, availability and access of 

resources, programs (in villages & churches), parents, availability in stores, and school 

attendance. (Figure 1.4).   

 

Healthy child and diet 

 In defining a healthy child and diet, Samoan mothers clearly understand what a healthy 

child and diet are in American Samoa. Some of the unique responses include the phrases, “a 

happy child” or “one that loves to eat” – which may have interpersonal and organizational 

cultural influences. In the Samoan culture, chubby babies or toddlers who eats heartily and 

regularly and is always happy are highly regarded or considered “soifua maloloina” or healthy. 

Interestingly, a study in the Netherlands on parents’ perception on health promotion (Kone et al., 

2022) also indicated that ‘happiness’ is a trait among healthy children. Both rural and urban 

mothers gave similar responses; however, only rural mothers indicated a healthy child is one that 

“sleeps well.” At present, a study could not be found on the association between rural living and 

perceptions on overall child health and ‘sleeping well’. However, the ‘sleep well’ finding is 

supported by a study in New Zealand on the effects of sleep changes on health-related quality of 

life in children – which found that sleeping well (or having a good quality of sleep) is an 

important part of a child’s overall health and well-being (Taylor et al., 2023). During the 

interviews, a lot of the responses given were from their own experiences as mothers and how 

they cared for and fed their children.  
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Parental and family influence 

 Identifying parental and family influences clearly showed the interpersonal relationships 

and dynamics within a Samoan family. Most families live in multi-generational homes, and this 

was evident during this study. In Samoan multi-generational homes, meals are often prepared for 

the whole family with the elderly and adults eating first and then the youth and children eat last. 

This follows the traditional role of children and youth to be ‘obedient and respectful’ without 

question and to serve and care for parents and elderly (Cowley-Malcolm, 2005). This was 

evident in some of the responses which indicate that some meals were prepared and catered for 

the elderly (mainly soups and other traditional foods) and consumed by all in the household. On 

the other hand, parental influences can also be a barrier since they are enabling their children’s 

access to unhealthy foods. An article on parental influences (on child eating habits) in the U.S. 

indicate that parents are a major influence on their children’s developing eating preferences and 

eating behaviors through control of access to some available foods (rather than others) as well as 

being role models to eating behavior (Savage et al., 2007).  

Major barriers to healthy eating 

 The major barriers to healthy eating include the widespread availability of unhealthy 

foods and the high cost of living. This is evident throughout four levels of influence in the SEM 

model – interpersonal, organizational, community, and public policy. The cost of living has risen 

significantly in the past decade, which is an issue for most families especially those who live in 

multi-generational homes with only one or two people working for an income (American Samoa, 

2016). This is reflected in the sample population, where 50% of participants had an income of 

less than $10,000 per year. In addition, 50% were stay-at-home mothers. An Armenian 

qualitative study on barriers to healthy eating in school-aged children also identified financial 
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difficulties as a major barrier (Aslanyan & Demirchyan, 2024). The high cost of living also 

influences people to purchase convenient and cheaper options to feed their children. Cheap and 

convenient options are usually unhealthy foods (Adams, 2023).  

Government and churches 

 Most participants indicated that assistance from the government (programs like WIC & 

food stamps) are a major support that helps to increase access and consumption of healthy foods. 

As a matter of fact, 90% of participants from this study had received (or were currently 

receiving) WIC benefits. Also, 75% of participants received food stamp benefits. The average 

income for American Samoa is well below the US poverty level (American Samoa, 2016), so 

most households qualify for WIC benefits. Food stamp benefits have more regulations (in 

addition to income qualifications) in American Samoa and are only for the elderly or those who 

have disability or a serious health condition. Organizational and community influences from 

churches and villages were also noted – since they also provide programs that support healthy 

eating for children. A scoping review of environmental features that support healthy eating in 

rural U.S. communities also indicated the positive influence of community and churches (Wende 

et al., 2025). 

Samoan traditional foods 

 Participants provided various examples of traditional foods and dishes. While most 

indicated that Samoan traditional foods are healthy foods, especially meat; some saw traditional 

foods as a barrier to healthy eating, citing high starch of taro and fat content when cooking with 

coconut milk. Some indicated that consumption of Samoan traditional foods needs to be limited 

or cooked with less fat. However, according to CHL data, most children consume rice and 

modern food choices over traditional foods (Novotny et al., 2022). This is supported by a 
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longitudinal assessment of childhood dietary patterns in neighboring Samoa islands, which found 

that Samoan children mostly consume a modern dietary pattern – with high intakes of starch, 

unprocessed red meat, cereals, noodles, and fruit juices (Choy et al., 2020).  

Limitations 

A limitation to this study is recruitment bias due to the availability of participants. It’s 

been 5 years since the CHL study Time 3, and since they were last contacted and consented for 

further research. During the recruitment process we found many participants (n=45, out of 65, or 

69%) were not available (i.e., re-located, not answering phone, etc.) or did not have the same 

contact information. Those who were available may not represent the original CHL sample or the 

population of American Samoa.  

 

Conclusion 

There are a few qualitative studies conducted in American Samoa that seek to understand 

influences on diet and health on children. A novelty of this study was the derivation of Samoan 

themes and topics derived from qualitative interviews. These themes identified overarching 

themes such as barriers, supports, and family influences - which showed the uniqueness and 

nuances of the sample population, including influences of the Samoan culture and community. 

This includes the positive role and influence of church and village programs on promoting health 

and nutrition. In addition, the widespread availability and consumption of traditional foods which 

is viewed as both a positive and strong influence towards health and nutrition. This was 

explained through the various levels and influences of the Socioecological Model as well as the 

American Samoa CHL Food Systems Causal Loop diagram, which highlights the importance of 
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future multilevel interventions that promote diet and health among children and families in 

American Samoa.  
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CHAPTER 5. DISCUSSION & CONCLUSION 

 The goal of this dissertation was to understand the dietary intake of young American 

Samoan children.  This research was designed to fill the gap in understanding what children in 

American Samoa are consuming. The research revealed several findings including characteristics 

of children who have higher diet quality, differences in diet quality based on diet context, and 

caregiver attitudes and perceptions of child diet in American Samoa. All three aims looked at 

children’s diet in American Samoa, diet quality, and influential factors. Utilizing and analyzing 

data collected from the CHL study and collecting original data from the qualitative study 

revealed unique and interesting findings.  

Diet quality was measured using energy intake and the Healthy Eating Index 2020 (HEI). 

The HEI was used in several studies (including CHL) due to its content validity, construct 

validity, and reliability across diverse populations (including low-income and children) 

(Guenther et al., 2008). Study 1 found an association between diet quality and communities 

where children live, specifically within CHL communities/villages and groupings of rural vs. 

urban communities where those who live in urban communities or in the community/villages of 

Aua and Aoloau had higher diet quality and were likely to be consuming healthier foods than 

those in rural communities (villages of Fagaitua and Tula). These findings are consistent with 

studies of children living in rural areas in the U.S. – which found that children in rural areas 

consume foods high in fat and sugar, and low in fruit and vegetables (Dave et al., 2024; Davy et 

al., 2004, Crooks, 2000). This dietary pattern may be due to various factors, as identified in these 

studies – such as limited access to healthier foods, few stores that have diverse produce and food 

choices, and possibly less awareness and understanding of healthy foods and eating habits.  
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The aim of Study 2 was to examine differences in diet quality by diet context, specifically 

the location where children’s food was prepared and consumed. Research shows that locations 

where food is prepared and consumed are known environmental factors that are associated with 

quality of diet (Ortega et al., 2020; Palla et al., 2020). In fact, studies have shown that higher 

consumption of foods prepared away from the home is associated with lower diet quality among 

adolescents and adults (Golper et al., 2021; Ortega et al., 2020; Overcash et al., 2020). The 

findings from Study 2 support these studies. It was found that there was an association between 

meals prepared and consumed at locations away from home (such as home or relative, home of 

friend, restaurants, fast food, church, place of work) and lower diet quality. The findings also 

support the literature on the association of school meals and higher diet quality (Au et al., 2015). 

Study 2 results clearly indicate the association between preparation and consumption of school 

meals and higher diet quality of children. Interestingly, an association was found between when 

foods were prepared and consumed in the home more than 50% of the time and lower diet 

quality among Samoan children. This contrasts with the studies in the U.S. that show an 

association between home consumed meals and higher diet quality (Overcash et al., 2020). 

Another study however showed inconsistencies between high and low-income households in 

terms of home cooked meals and diet quality – with low-income having lower diet quality scores 

(Wolfson et al., 2020), which could be the case in American Samoa. This may be attributed to 

several factors such as disparities with access to health and healthy food, food security, and the 

fact that they are cooking fewer times during the week compared to high-income households 

(Wolfson, et al., 2020). This deserves further study. 

Study 3 focused on caregiver attitudes and perceptions of children’s diet in American 

Samoa. Infants and young children are dependent on their parents or caregivers for their food and 
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well-being. Thus, the way in which parents feed or take care of their children has a significant 

effect on their nutritional intake, and their overall health and well-being (Kraul & Raul, 2010). 

Parents and caregivers are the primary source of food, choices, and meal preparation for their 

children. As a result, they can be a strong influence – either positive or negative – on what their 

children eat and overall diet quality. Study 3 revealed a variety of factors that describe and define 

diet and overall health for children in American Samoa. These factors were derived from the 

attitudes and perceptions of mothers/caregivers of young children through the qualitative 

interview process. In addition, these varied factors have influence on children’s diet and health, 

either as a barrier or support. These findings support studies on environmental and socio-cultural 

issues within the USAP and American Samoa, specifically the CHL study (Novotny et al., 2018) 

and Dr. Kevin Cassel’s study (2010). This qualitative study identified Samoan themes derived 

from the participant’s attitudes and perceptions. Overarching themes were barriers, supports, and 

family influences. Findings from less-studied and remote populations also identified themes such 

as community & environmental factors (food security, costs, accessibility/availability) as barriers 

and supports (Skinner et al., 2006; Wende et al., 2025). Study 3 findings showed the various 

levels and influences and highlights the importance of future multilevel interventions that 

promote diet and health among children and families in American Samoa. 

Based on these findings, there are several options and directions that could be taken for 

future research. Further understanding of the differences between urban and rural eating patterns 

of children in American Samoa could be examined in CHL data by looking at the food items 

consumed as well as other characteristics that could influence their food choices. More research 

is needed to understand the diet quality of foods prepared and consumed in the home and how it 

compares to other locations such as school and other locations away from home, for example a 
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qualitative study on examining meal preparation and sources of food or grocery shopping habits 

of caregivers in the home. The higher consumption of seafood preparation and consumption at 

home than in other locations is a practice to be supported. In addition, further examination of 

differences in diet quality based on participant characteristics (such as citizenship status, village, 

and WIC/SNAP benefit) on perceptions and understanding of child diet and health would be 

valuable for targeting interventions.  

 

CONCLUSION 

This dissertation revealed several findings on the characteristics of children with higher 

diet quality, diet quality based on locations of food preparation and consumption, and caregiver 

attitudes and perceptions on child diet in American Samoa. Major findings include an association 

between urban living and higher child diet quality and an association between consuming school 

meals and higher diet quality. Eating at home was associated with greater seafood intake than 

eating in other locations. Caregiver attitudes and perceptions about child diet were influenced by 

the uniqueness and nuances of the Samoan culture and community with a wholistic view of 

health. Further research into balancing healthful aspects of traditional such as cooking in a 

’umu’, and modern foods at school, such as dairy, would be beneficial. Findings highlight the 

importance of future multilevel interventions working with caregivers, schools and rural 

communities to improve diet and health among children and families in American Samoa.  
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Appendix 1: Consent to Participate in a Research Project 

 
 

University of Hawai'i 

Consent to Participate in a Research Project 

 

Pauline McFall, PhD in Nutritional Sciences student. Dr. Rachel Novotny, Principal Investigator 
Project title: Caregiver attitudes and perceptions of children’s diet and health in American Samoa 

 

Talofa! My name is Pauline McFall and you are invited to take part in a research study. I am a 

PhD student at the University of Hawai'i at Mānoa in the Department of Human Nutrition, Food, 

and Animal Sciences (HNFAS). As part of the requirements for earning my graduate degree, I 

am doing a research project.  
 

What am I being asked to do?  

If you participate in this project, I will meet with you for an interview at the American Samoa 

Community College (ASCC) – Agriculture, Community & Natural Resources (ACNR) Land 

Grant at a scheduled time and date. The interview will last about an hour. You will be asked 

questions on your attitudes and perceptions of child diet and health in American Samoa.  

 

Taking part in this study is your choice.  

Your participation in this project is completely voluntary. You may stop participating at any 

time. If you stop being in the study, there will be no penalty or loss to you. Your choice to 

participate or not participate will not affect your rights to services at the American Samoa 

Community College, Agriculture, Community & Natural Resources (ACNR) Land Grant. 
 

Why is this study being done? 

The purpose of my project is to identify the attitudes and perceptions of parents/caregivers 

towards children’s diet and health in American Samoa. I am asking you to participate because 

your child participated in the Children’s Healthy Living (CHL) Program Study in 2013 and you 

consented to be contacted for further research/questions. 

 

What will happen if I decide to take part in this study? 

The interview will consist of 8 open-ended questions. It will take 45 minutes to an hour.  

The interview questions will include questions like, “What is a healthy diet for a child in 

American Samoa? “What are supports for healthy eating for children?”  
 

Only, you, myself, and a research assistant will be present during the interview. With your 

permission, I will audio-record the interview so that I can later transcribe the interview and 

analyze the responses. You will be one of about 20 people I will interview for this study.    
 

What are the risks and benefits of taking part in this study? 

I believe there is little risk to you for participating in this research project. You may become 

stressed or uncomfortable answering any of the interview questions or discussing topics with me 

during the interview. If you do become stressed or uncomfortable, you can skip the question or 

take a break. You can also stop the interview or you can withdraw from the project altogether.  
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There will be no direct benefit to you for participating in this interview. The results of this 

project may help improve programs that will address the issue of overweight/obesity and related 

diseases in American Samoa.  

 

Privacy and Confidentiality:  

I will keep all study data secure in a locked filing cabinet in a locked office/encrypted on a 

password protected computer. Only my University of Hawai'i advisor, a research assistant, and I 

will have access to the information. Other agencies that have legal permission have the right to 

review research records. The University of Hawai'i Human Nutrition, Food, and Animal 

Sciences Department (HNFAS) department and ASCC ACNR Land Grant has the right to 

review research records for this study.  

 

After I write a copy of the interviews, I will erase or destroy the audio-recordings. When I report 

the results of my research project, I will not use your name. I will not use any other personal 

identifying information that can identify you. I will use pseudonyms (fake names) and report my 

findings in a way that protects your privacy and confidentiality to the extent allowed by law.   
 

Compensation: 

You will receive a $50 compensation for your time and effort in participating in this research 

project. 

 

Future Research Studies:   

Identifiers will be removed from your identifiable private information, and after removal of 

identifiers, the data may be used for future research studies or distributed to another investigator 

for future research studies and we will not seek further approval from you for these future studies 

 

Questions:  

If you have any questions about this study, please call or email me at (808) 425-8760 or 

pmcfall@hawaii.edu.  You may also contact my advisor, Dr. Rachel Novotny, at 

novotny@hawaii.edu. You may contact the UH Human Studies Program at (808)956-5007 or 

uhirb@hawaii.edu to discuss problems, concerns and questions; obtain information; or offer 

input with an informed individual who is unaffiliated with the specific research protocol.  Please 

visit http://go.hawaii.edu/jRd for more information on your rights as a research participant. 

 

If you agree to participate in this project, please sign and date this signature page and return it to 

me in person. 

 

Keep a copy of the informed consent for your records and reference.  

    

 

 

Signature(s) for Consent: 

 
I give permission to join the research project entitled, “Caregiver attitudes and perceptions of 

children’s diet and health in American Samoa”. 

Please initial next to either “Yes” or “No” to the following:  

mailto:pmcfall@hawaii.edu
mailto:novotny@hawaii.edu
mailto:uhirb@hawaii.edu
http://go.hawaii.edu/jRd
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_____ Yes _____ No   I consent to be audio-recorded for the interview portion of this  

     research. 

_____ Yes _____ No I consent to be contacted for further questions and/or clarifications on  

    this research. 

 

Name of Participant (Print): ___________________________________________________ 

 

Participant’s Signature: _____________________________________________ 

 

Signature of the Person Obtaining Consent:  ___________________________________ 

 

Date: ____________________________ 

 

Fa’afetai tele lava! 
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University of Hawaii 

Maliega e Auai i se Poloketi Suesuega 

 

Pauline McFall, PhD i le Nutritional Sciences student. Dr. Rachel Novotny, Tagata Su'esu'e 

A'oga 

Igoa o le Poloketi: Uiga ma manatu o le tausi ma'i i taumafa ma le soifua maloloina o tamaiti i 

Amerika Samoa 

Talofa! O loʻu igoa o Pauline McFall ma ua valaʻaulia oe e te auai i se suʻesuʻega suʻesuʻe. O a'u 

o se tagata a'oga PhD i le Iunivesite o Hawai'i i Mānoa i le Matagaluega o Mea'ai a Tagata, 

Mea'ai, ma Fa'asaienisi Manu (HNFAS). I le avea ai o se vaega o manaʻoga mo le mauaina o 

loʻu tikeri faʻauʻu, o loʻo ou faia se galuega suʻesuʻe. 

 

O le a le mea ua faatonuina a'u e fai? 

Afai e te auai i lenei poloketi, o le a ou feiloai ma oe mo se faatalanoaga i le American Samoa 

Community College (ASCC) – Agriculture, Community & Natural Resources (ACNR) Land 

Grant i se taimi ma le aso faatulagaina. O le faatalanoaga e tusa ma le itula. O le a fesiligia oe e 

uiga i ou uiga ma ou manatu i taumafa ma le soifua maloloina o tamaiti i Amerika Samoa. 

 

O le auai i lenei suʻesuʻega o lau filifiliga lea. 

O lou auai i lenei poloketi e ofo fua. E mafai ona taofi lou auai i soo se taimi. Afai e te le toe i ai 

i le suʻesuʻega, o le a leai se faʻasalaga poʻo se leiloa ia te oe. O lau filifiliga e te auai pe le auai o 

le a le afaina ai au aia tatau i au'aunaga i le American Samoa Community College, Agriculture, 

Community & Natural Resources (ACNR) Land Grant. 

 

Aiseā ua faia ai lenei suʻesuʻega? 

O le fa'amoemoega o la'u poloketi o le fa'ailoa lea o uiga ma manatu o matua/tausia i taumafa ma 

le soifua maloloina o fanau i Amerika Samoa. Ou te talosaga atu ia te oe e te auai ona sa auai lou 

alo i le Child’s Healthy Living (CHL) Program Study i le 2013 ma ua e malie e faafesootai mo 

nisi suesuega/fesili. 

 

O le a le mea e tupu pe a ou filifili e auai i lenei suʻesuʻega? 

Ole fa'atalanoaga o le a aofia ai 8 fesili tatala. E alu le 45 minute i le itula. 

O fesili o le faatalanoaga o le a aofia ai fesili e pei o le, “O le a le meaai maloloina mo se 

tamaitiiti i Amerika Samoa? “O a ni fesoasoani mo taumafa maloloina mo tamaiti?” 

 

Na'o oe, a'u, ma se fesoasoani su'esu'e o le a iai ile taimi ole fa'atalanoaga. Faatasi ai ma lau 

faʻatagaga, o le a ou puʻeina le faʻatalanoaga ina ia mafai ai ona ou tusia mulimuli ane le 

faʻatalanoaga ma iloilo tali. O le a avea oe ma se tasi o le tusa ma le 20 tagata o le a ou 

faatalanoaina mo lenei suʻesuʻega. 

 

O a ni a'afiaga ma aogā o le auai i lenei su'esu'ega? 

Ou te talitonu e itiiti se lamatiaga ia te oe mo le auai i lenei galuega suʻesuʻe. Atonu e te popole 

pe le toʻa e taliina soʻo se fesili o faʻatalanoaga poʻo le talanoaina o autu ma aʻu i le taimi o le 

faatalanoaga. Afai ua e popole pe le to'a, e mafai ona e faamisi le fesili pe fai se malologa. E 

mafai foi ona e taofia le faatalanoaga pe mafai foi ona e alu ese mai le poloketi atoa. 
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O le a leai se aoga tuusao ia te oe mo le auai i lenei faatalanoaga. O fa'ai'uga o lenei poloketi e 

mafai ona fesoasoani i le fa'aleleia atili o polokalame o le a fa'atalanoaina ai le fa'afitauli o le tino 

mamafa/popota ma fa'ama'i fa'atasi i Amerika Samoa. 

 

Fa'alilolilo/Tumaoti ma Fa'alilolilo: 

O le a ou fa'amautu uma fa'amaumauga o su'esu'ega i totonu o se kapoti faila loka i totonu o se 

ofisa loka / fa'ailoga i luga o se komipiuta puipuia upu fa'amaonia. Na'o la'u faufautua i le 

Iunivesite o Hawai'i, o se fesoasoani su'esu'e, ma o le a ou maua le fa'amatalaga. O isi lala 

sooupu e iai le faatagaga faaletulafono e iai le aiā e toe iloilo ai faamaumauga o suʻesuʻega. E iai 

le aia tatau a le Matagaluega o Mea'ai a Tagata, Mea'ai, ma Fa'asaienisi a le Iunivesite o Hawai'i 

(HNFAS) ma le ASCC ACNR Land Grant e toe iloilo fa'amaumauga su'esu'ega mo lenei 

su'esu'ega. 

 

A uma ona ou tusia se kopi o faatalanoaga, o le a ou tapeina pe faaleagaina leo-leo. Pe a ou 

lipotia iʻuga o laʻu suʻesuʻega, ou te le faʻaaogaina lou igoa. O le a ou le fa'aogaina so'o se isi 

fa'amatalaga e iloagofie ai oe. O le a ou fa'aogaina igoa fa'aliga (igoa pepelo) ma lipoti atu a'u 

sailiga i se auala e puipuia ai lou le faalauaiteleina ma le le faalauaiteleina i le tulaga e faatagaina 

e le tulafono. 

 

Taui: 

O le ae mauaina se $50 taui mo lou taimi ma lou taumafaiga i le auai i lenei galuega su'esu'e. 

 

Su'esu'ega i le Lumanai: 

O fa'amatalaga o le a aveesea mai au fa'amatalaga patino e iloagofie, ma a mae'a ona aveese 

fa'amatalaga, e mafai ona fa'aoga fa'amaumauga mo su'esu'ega i le lumana'i pe tufatufaina atu i 

se isi tagata su'esu'e mo su'esu'ega i le lumana'i ma matou te le toe sailia se fa'atagaga mai ia oe 

mo nei su'esu'ega i le lumana'i. 

 

Fesili: 

A iai ni au fesili e uiga i lenei su'esu'ega, fa'amolemole vala'au pe imeli a'u ile (808) 425-8760 

po'o le pmcfall@hawaii.edu. E mafai fo'i ona e fa'afeso'ota'i la'u faufautua, Dr. Rachel Novotny, 

ile novotny@hawaii.edu. E mafai ona e fa'afeso'ota'i le UH Human Studies Program i le 

(808)956-5007 po'o uhirb@hawaii.edu e talanoaina ai fa'afitauli, atugaluga ma fesili; maua 

fa'amatalaga; po'o le tu'uina atu o manatu fa'atasi ma se tagata malamalama e le'o fa'atasi ma le 

fa'atonuga o su'esu'ega. Fa'amolemole asiasi i le http://go.hawaii.edu/jRd  mo nisi fa'amatalaga i 

au aia tatau i le avea ai ma tagata su'esu'e. 

 

Afai e te malilie e auai i lenei poloketi, faʻamolemole saini ma faʻaigoaina lenei itulau saini ma 

toe faʻafoʻi mai ia te aʻu. 

 

Taofi se kopi o le fa'atagaga fa'ailoa mo au fa'amaumauga ma fa'amatalaga. 

     
Saini (s) mo le Maliega: 

Ou te tuuina atu le faatagaga e auai ai i le galuega su'esu'e ua faaulutalaina, "O uiga ma manatu o le 

tausi ma'i i taumafa ma le soifua maloloina o tamaiti i Amerika Samoa". 

Fa'amolemole amata muamua i tafatafa o le "Ioe" po'o le "Leai" i mea nei: 

mailto:pmcfall@hawaii.edu
mailto:novotny@hawaii.edu
mailto:uhirb@hawaii.edu
http://go.hawaii.edu/jRd
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_____ Ioe _____ Leai   Ou te malie e pu'eina leo mo le vaega o faatalanoaga o lenei suesuega. 

_____ Ioe _____ Leai Ou te malie e fa'afeso'ota'i mo nisi fesili ma/po'o fa'amalamalamaga 

lenei su'esu'ega. 
 

Igoa o le Auai (Lomitusi): ___________________________________________________ 

 

 

Saini a le sui auai:_____________________________________________ 

 

Saini a le Tagata ua Maua le Maliega:  ___________________________________ 

 

Aso: ____________________________ 

 

Fa’afetai tele lava! 
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Appendix 3: Interview Guide 

Interview Guide 

Caregiver Attitudes & Perceptions Towards Child Diet & Health in American Samoa 

 

Introduction: 

Thank you for agreeing to participate in this interview. The purpose of this study is to understand 

caregiver attitudes and perceptions towards child diet and health. Today we will be talking about 

attitudes and perceptions, or how you feel about and what is your understanding towards child 

diet (what they eat) and health. Your input will be valuable in gaining insights into the factors 

that influence the decisions caregivers make regarding their children's diet and overall well-

being. Please note that your responses will remain confidential and will be used for research 

purposes only. 

 

1. Ice breaker question: Please introduce yourself? In your introduction, please describe 

your favorite fruit 

2. General question: What is a healthy child to you? 

3. General question: What is a healthy diet for a child in American Samoa? Please include 

specific foods/dishes 

4. General, impersonal question: What are barriers to healthy eating for children in 

American Samoa? 

a. Follow up: What types of locations/events support unhealthy eating for children 

in American Samoa? 

b. Follow up: What are some of the challenges you face in providing healthy foods 

for your child? How do you overcome them? 

5. General, impersonal question: What are supports to healthy eating for children in 

American Samoa? 

a. Follow up: What types of locations/events support healthy eating for children in 

American Samoa? 

6. Specific, impersonal question: What is a traditional/Samoan food/diet to you? 

a. Follow up: How are traditional foods a support or barrier to healthy eating? 

Explain? 

7. Specific, personal question: Who in the household helps your children to eat healthy and 

why? How? 

8. Probe question: How have your attitudes and perceptions on children’s diet and health 

changed over the last 10 years? 

 

Conclusion: 

Fa’afetai for sharing your thoughts and experiences regarding caregiver attitudes and perceptions 

towards child diet and health. Your input will contribute to our understanding of the various 

factors that influence these decisions. Your participation in this study is greatly appreciated. If 

there's anything else you would like to add or any additional comments you have, please feel free 

to do so. 
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Appendix 4: Interview Guide (Samoan translation) 

 

Taiala Faatalanoa 

Uiga ma Manatu ole Tausiga ile Taumafa a Tamaiti ma le Soifua Maloloina i Amerika 

Samoa 

 

Folasaga: 

Faafetai mo lou ioe e auai i lenei faatalanoaga. O le fa'amoemoega o lenei su'esu'ega o le 

malamalama lea i uiga ma manatu o tagata tausi ma'i i mea'ai ma le soifua maloloina o tamaiti. O 

le asō o le a tatou talanoa e uiga i uiga ma manatu, poʻo ou lagona ma lou malamalama i meaʻai a 

tamaiti (mea latou te 'ai) ma le soifua maloloina. O le a taua lou sao i le mauaina o fa'amatalaga i 

mea e a'afia ai fa'ai'uga e fai e tausi ma'i e uiga i mea'ai a latou fanau ma le soifua manuia lautele. 

Faamolemole ia matau o au tali o le a le faalauaiteleina ma o le a faaaogaina mo na'o suesuega. 

 

1. Fesili muamua (ice breaker): Fa'amolemole fa'ailoa oe? I lau folasaga, fa'amolemole 

fa'amatala lau fuala'au e sili ona e fiafia i ai 

2. Fesili lautele: O le a le tamaititi maloloina ia te oe? 

3. Fesili lautele: O le a le meaai maloloina mo se tamaitiiti i Amerika Samoa? Fa'amolemole 

tu'u mai ni mea'ai/mea'ai fa'apitoa 

4. Fesili lautele, e le patino: O a ni pa pupuni i le taumafa maloloina mo tamaiti i Amerika 

Samoa? 

a. Toe tulitatao: O a ituaiga nofoaga/mea e tutupu e lagolagoina ai le taumafa le lelei mo 

tamaiti i Amerika Samoa? 

a. e. Toe tulitatao: O a nisi o luitau e te feagai i le saunia o meaai maloloina mo lau tama? 

E faapefea ona e faatoilaloina i latou? 

5. Fesili lautele, e le patino: O a mea e lagolago ai le taumafa maloloina mo tamaiti i Amerika 

Samoa? 

a. Toe tulitatao: O a ituaiga nofoaga/mea e fai e lagolagoina ai taumafa maloloina mo 

tamaiti i Amerika Samoa? 

6. Fesili fa'apitoa, e le fa'apitoa (specific impersonal): O le a le mea'ai masani/Samoa/mea'ai ia 

te oe? 

a. Toe tulitatao: E fa'afefea ona avea mea'ai fa'aleaganu'u ma lagolago po'o pa puipui i le 

'ai maloloina? Fa'amatala? 

7. Fesili patino (specific personal): O ai i totonu o le aiga e fesoasoani i lau fanau e aai i le 

soifua maloloina ma aiseā? E faapefea? 

8. Fesili su'esu'e (probe question): Na fa'apefea ona suia ou uiga ma manatu i mea'ai ma le 

soifua maloloina o tamaiti i le 10 tausaga talu ai? 

a. Toe tulitatao: O le a sou manatu na faapefea ona suia "meaai"? 

 

Fa'ai'uga: 

Faafetai mo le faasoaina atu o ou manatu ma aafiaga e faatatau i uiga ma manatu o le tausi ma'i i 

meaai ma le soifua maloloina o tamaiti. O lau fa'amatalaga o le a saofagā i lo matou malamalama 

i itu eseese e a'afia ai nei fa'ai'uga. E matua talisapaia lou auai i lenei suʻesuʻega. Afai e i ai se isi 

mea e te manaʻo e faʻaopoopo poʻo soʻo se faʻamatalaga faaopoopo o loʻo ia te oe, faʻamolemole 

lagona le saoloto e fai. 
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Appendix 5: Demographic Questions Survey 

 

Caregiver attitudes and perceptions of children’s diet and health in American Samoa 

Demographic Questions Survey 
 

Date:  _______________________________________ 

Name: _____________________________________ 

Phone#: _____________________________________ 

Email:  ______________________________________ 

 

Please circle the appropriate letter and write in if indicated for that choice 

 

1. Age: What is your age? 

a. 18-30 years 

b. 31-40 years 

c. 41-50 years 

d. 51 years or older 

2. Ethnicity (or Race):  Please specify your ethnicity: 

a. Samoan 

b. Mixed Samoan/Other (please specify) _______________ 

c. Other Pacific Islander (please specify) _______________ 

d. Other (please specify) __________________ 

3. Gender: What is your gender? 

a. Male 

b. Female 

c. Transgender 

d. Not listed 

4. Village/Residence 

a. Aoloau/Malaeloa/Aasu (please specify) ______________ 

b. Aua/Leloaloa/Atu’u (please specify) ________________ 

c. Faga’itua/Alofau/Masefau (please specify) _______________ 

d. Tula/Alao/Aoa (please specify) ________________ 

e. Other (please specify) __________________ 

5. Relationship to Child  

a. Biological parent (mother/father) 

b. Step – parent 

c. Adoptive parent 

d. Aunt/Uncle 

e. Grandparent 

f. Cousin 

g. Sibling 

h. Other relative 

i. Other (please specify) ___________________ 

6. Household 

a. Immediate family/Nuclear family 

b. Extended family 

c. Other 

7. Employment status 

a. Full-time 

b. Part-time 
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c. Self-employed 

d. Unemployed 

e. Home/Domestic duties   

8. Household Income 

a. Less than $10,000 

b. $10,000 to less than $20,000 

c. Greater than $20,000 

9. Has anyone in your household (past or present) received WIC benefits? 

a. Yes 

b. No 

10. Has anyone in your household (past or present) received ASNAP (food stamps) benefits? 

a. Yes 

b. No 

11. Education  

a. Less than High School Diploma 

b. High School Diploma 

c. Some College 

d. College Degree or higher 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

114 
 

 

 

Appendix 6: Demographic Questions Survey (Samoan translation) 

 

O uiga ma manatu o le tausi ma'i i taumafa ma le soifua maloloina o tamaiti i Amerika 

Samoa 

Su’esu’ega o Fesili o Tagata 
Aso:  _______________________________________ 

Igoa: _____________________________________ 

Telefoni#: _____________________________________ 

Imeli:  ______________________________________ 

Fa'amolemole li'o le mataitusi talafeagai ma tusi i totonu pe a fa'ailoa mai mo lena filifiliga 

1. Tausaga: O le a lou matua? 

a. 18-30 tausaga 

e. 31-40 tausaga 

i. 41-50 tausaga 

o. 51 tausaga pe sili atu 

2. Ituaiga (po'o le Tu'uga): Fa'amolemole fa'ama'oti mai lou ituaiga: 

a. Samoa 

e. Samoa fefiloi/Isi (fa'amolemole fa'ailoa mai) _______________ 

i. Isi tagata Pasefika (fa'amolemole fa'ailoa mai) _______________ 

o. Isi (fa'amolemole fa'ailoa mai) __________________ 

3. Itupa: O le a lau itupa? 

a. Tane 

e. Fafine 

i. Transgender 

o. E le o lisiina 

4. Nuu/Nofoaga 

a. Aoloau/Malaeloa/Aasu (fa'amolemole fa'ailoa mai) ______________ 

e. Aua/Leloaloa/Atu’u (fa’amolemole fa’ailoa) ________________ 

i. Faga’itua/Alofau/Masefau (fa’amolemole fa’ailoa) _______________ 

o. Tula/Alao/Aoa (fa'amolemole fa'ailoa mai) ________________ 

u. Isi (fa'amolemole fa'ailoa mai) __________________ 

5. Sootaga ma Tamaitiiti 

a. Matua moni (tina/tama) 

e. Matua fai (step-parent) 

i. Matua fai (adoptive parent) 

o. Aunty/Uncle 

u. Matua matua 

f. Kasegi 

g. Usoga 

h. Isi aiga 

i. Isi (fa'amolemole fa'ailoa mai) ___________________ 
6. Aiga 

a. Aiga (Tama, Tina, taimaiti) 

e. Aiga lautele 

i. Isi 

7. Tulaga faigaluega 

a. Taimi uma 

e. Faavaitaimi 

i. Faigaluega lava ia mo ia 

o. Leai se galuega 

u. Aiga/Tiute Faaleaiga 

8. Tupe Maua a Aiga 
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a. E itiiti ifo i le $10,000 

e. $10,000 i lalo ifo o le $20,000 

i. Sili atu i le $20,000 

9. Ua i ai se tasi o lou aiga (ua mavae po'o le taimi nei) na maua penefiti WIC? 

a. Ioe 

e. Leai 

10. Pe na maua e se tasi o lou aiga (ua mavae po'o le taimi nei) penefiti ASNAP (food stamps)? 

a. Ioe 

e. Leai 

11. Aoaoga 

a. E itiiti ifo i le Tipiloma a le A'oga Maualuga 

e. Tipiloma a'oga Maualuga 

i. O nisi Kolisi 

o. Fa'ailoga Kolisi pe maualuga 
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Appendix 7: Recruitment Script 

Caregiver attitudes and perceptions of children’s diet and health in American Samoa 

Recruitment Scripts 

 

Telephone and In-Person Script 

 

Talofa, I am [name] from the American Samoa Community College, ACNR Land Grant. May I 

please speak to [name of person who signed consent form]? 

 

If this is the person who signed the consent form, continue on with script A, if not use script B 

 

Script A:  

 

I am contacting you today because your child participated in the Children’s Healthy Living 

(CHL) Program Study in 2013 and you consented to be contacted for further research. 

 

Through the University of Hawaii at Manoa we are conducting a study to better understand 

children’s diet and health in American Samoa. We are interested in understanding caregiver 

perceptions and attitudes of children’s diet and health in American Samoa and would like to 

interview you.  

 

We hope that the information collected will help guide and develop programs to better health and 

well-being of children in American Samoa.   

Participation in the study is entirely voluntary, and your decision will not affect your relationship 

with the University of Hawaii at Manoa. If you agree to participate, you'll be asked to provide 

informed consent, and we will ensure that all your data remains confidential and used only for 

research purposes. 

The interview will consist of 8 open-ended questions. It will take 45 minutes to an hour.  

The interview questions will include questions like, “What is a healthy diet for a child in 

American Samoa? “What are supports for healthy eating for children?”  
 

The interview will take place at the American Samoa Community College, ACNR Land Grant 

office. 

 

Only you, myself, and a research assistant will be present during the interview. With your 

permission, I will audio-record the interview so that I can later transcribe the interview and 

analyze the responses. You will be one of about 20 people I will interview for this study.   

 

There will be no direct benefit to you for participating in this interview. The results of this 

project may help improve programs that will address the issue of overweight/obesity and related 

diseases in American Samoa.  

 

We want to assure you that your privacy and confidentiality are of utmost importance. Your 

personal information will be kept strictly confidential, and all data will be anonymized to ensure 
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your privacy. Moreover, we have taken necessary precautions to minimize any potential risks 

associated with the study. 

As a token of our appreciation for your time and effort, we are offering a monetary 

compensation. 

If you're interested in participating or have any questions about the study, please don't hesitate to 

let me know. You can reach me at [Your Contact Information]. Take all the time you need to 

consider your decision, and if you decide to participate, we can schedule a convenient time for 

you to take part in the study. 

Are you interested in being interviewed for this study? 

 

If yes: Thank you very much for agreeing to part of our study. We would like to schedule a date 

and time for you to come in for an interview at the ASCC Land Grant office.  

 

Thank you for considering participating in our research study. Your valuable insights and 

contributions could make a significant difference. We hope to hear from you soon, and if you 

have any further questions, feel free to reach out to us. Have a wonderful day! 

If no: Thank you for speaking with me and for considering participating in this study. If you have 

any questions concerning this study, you can reach me at [contact info]. 

 

Script B:  

 

Is [name of person on consent form] available to speak to me? If yes: May I please speak to 

them? Once on phone go to Script A. If no: Continue with Script B.  

Before we proceed, I'd like to confirm that you meet the eligibility criteria for our study. To 

participate, you need to meet the following requirements: 

Are you over 18 years old? 

Do you reside in the same household as [name of person on consent form]? 

If yes to both questions: I am contacting you today because a child in your household 

participated in the Children’s Healthy Living (CHL) Program Study in 2013 and there was 

consent to be contacted for further research. 

 

Through the University of Hawaii at Manoa we are conducting a study to better understand 

children’s diet and health in American Samoa. We are interested in understanding caregiver 

perceptions and attitudes of children’s diet and health in American Samoa and would like to 

interview you.  

 

We hope that the information collected will help guide and develop programs to better health and 

well-being of children in American Samoa.   

Participation in the study is entirely voluntary, and your decision will not affect your relationship 

with the University of Hawaii at Manoa. If you agree to participate, you'll be asked to provide 
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informed consent, and we will ensure that all your data remains confidential and used only for 

research purposes. 

The interview will consist of 8 open-ended questions. It will take 45 minutes to an hour.  

The interview questions will include questions like, “What is a healthy diet for a child in 

American Samoa? “What are supports for healthy eating for children?”  
 

The interview will take place at the American Samoa Community College, ACNR Land Grant 

office. 

 

Only you, myself, and a research assistant will be present during the interview. With your 

permission, I will audio-record the interview so that I can later transcribe the interview and 

analyze the responses. You will be one of about 20 people I will interview for this study.   

 

There will be no direct benefit to you for participating in this interview. The results of this 

project may help improve programs that will address the issue of overweight/obesity and related 

diseases in American Samoa.  

 

We want to assure you that your privacy and confidentiality are of utmost importance. Your 

personal information will be kept strictly confidential, and all data will be anonymized to ensure 

your privacy. Moreover, we have taken necessary precautions to minimize any potential risks 

associated with the study. 

As a token of our appreciation for your time and effort, we are offering a monetary 

compensation. 

If you're interested in participating or have any questions about the study, please don't hesitate to 

let me know. You can reach me at [Your Contact Information]. Take all the time you need to 

consider your decision, and if you decide to participate, we can schedule a convenient time for 

you to take part in the study. 

Are you interested in being interviewed for this study? 

 

If no to either question, stop: Thank you for time. Have a good day.  
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Appendix 8: Budget 

 Funding for my dissertation was from the Children’s Healthy Living (CHL) Food 

Systems Training Scholarship program. Funding covered anticipated costs of resources needed to 

conduct my research – majority of which was used for my qualitative study (Study 3) which 

included travel, food & transportation, compensation for participants, and other resources and 

materials.  

Item Estimated Cost 

Travel: Roundtrip Flight to Am. Samoa from 

Honolulu, HI 

$1,500.00 

Travel: Per diem & land transportation for 3 weeks 

in Am. Samoa 

$4,000.00 

Study 3 Participants Compensation: Compensation 

($50x20 participants) 

$1,000.00 

Bottled water & healthy snacks for participants $150.00 

Research assistant stipend: will help with recording, 

transcribing and coding 

$2,700.00 

Materials/Supplies: Pens, notebook, printing, etc. $150.00 

Data Request: CHL Data Center fee for data request $1,000.00 

Software/Equipment: Voice Recorder ($200), 

Transcription services ($500), SPSS ($200), 

Docking station ($200), Portable monitor ($200), 

Zoom Pro ($200) 

$1,500.00 

TOTAL $12,000.00 
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