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Abstract 

  

The benefits of fruits and vegetables have been well documented. Studies show that 

adequate consumption of fruits and vegetables can reduce the risk of many chronic diseases. 

However, many adults are consuming well below the recommended levels of fruits and vegetables 

(F&V) (< 5 cups daily). The transitional period from adolescence to young adulthood is an 

important time for the promotion of maintaining healthy dietary habits and lifestyles, as most 

health behaviors learned during this time may persist into later life. While there are numerous 

studies on the dietary behaviors in other populations, the existing literature on dietary behaviors 

among Asian Americans, Native Hawaiians, and Pacific Islanders (AANHPIs) is limited. 

Therefore, this study aimed to utilize the Multi-Theory Model (MTM) for health behavior change 

to explain the intention of initiating and sustaining fruits and vegetables among AANHPI college 

students in the U.S. that express and do not express consuming the daily cups of fruits and 

vegetables. Using a quantitative cross-sectional survey, data was collected from AANHPI college 

students over the age of 18 who are currently enrolled at a college or university in the U.S., using 

a 43-item questionnaire. Multiple regression models were used to analyze data. Of the 436 

participants, 54.4% (n=237) reported not consuming the recommended daily five cups of F&V. 

Two MTM initiation constructs, behavioral confidence (b=0.119, p<0.01), and changes in the 

physical environment (b=0.061, p=0.004) were shown to be significantly associated with the intent 

to initiate F&V consumption. This model explained 33.7% of the variance. Furthermore, three 

MTM sustenance constructs, emotional transformation (b=0.110, p<0.001), practice for change 

(b=0.070, p=0.012), and changes in the social environment (b=0.065, p=0.005) were shown to be 

significantly associated with the intent to sustain F&V consumption behaviors and accounted for 

31.1% of the variance. Approximately 45.6% (n=199) of participants reported consuming five or 



  

 iv 

more cups of F&V. Of the three sustenance constructs examined, only emotional transformation 

(b=0.122, p<0.001) and practice for change (b=0.139, p<0.001) were significantly associated with 

sustaining F&V consumption behaviors and accounted for 32.6% of the variance. It was also found 

that females had a 76.5% increase in odds of consuming five or more cups of F&V (OR: 1.765, 

95% CI, 0.460, 1.173, p=0.013) compared with males. Interestingly, participants who lived on 

campus had an 82% increase in odds of consumption of F&V (OR: 1.82, 95% CI: 1.098, 3.017 

p=0.020) compared with students living off campus. Lastly, those who expressed higher behavioral 

confidence had a 1.33 times higher likelihood of consuming adequate cups of F&V. Findings from 

this study show that the MTM of health behavior change is useful in predicting fruit and vegetable 

consumption behaviors among AANHPI college students and should be considered when 

designing culturally tailored theory-based interventions to encourage healthy eating behaviors. 
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Chapter 1: Introduction 

Introduction 

Non-communicable diseases (NCDs) (e.g., diabetes, cardiovascular disease, respiratory 

disease, and cancers) persist as a significant public health concern in the United States (U.S) 

(World Health Organization (WHO), 2023). In 2016, dietary risks were attributed to more than 

half a million deaths with approximately 84% of deaths linked to cardiovascular diseases 

(Murray et al., 2018). Studies consistently underscore the increased risks of obesity and various 

NCDs among individuals who either do not consume fruits and vegetables (F&V) entirely or 

consume inadequate amounts (Alissa & Ferns, 2017; Angelino et al., 2019; Arnotti & Bamber, 

2020; Aune et al., 2017; Farvid et al., 2019). Incorporating a balanced diet rich in fruits and 

vegetables (F&V) plays a pivotal role as an opportunity to mitigate the risk of obesity and 

associated health issues (Slavin & Lloyd, 2012). NCDs encompass a broad category of chronic 

health conditions not transmitted directly from person to person but result from a combination of 

unmodifiable factors – such as age, sex, race/ethnicity, and environment – and modifiable 

factors, including the lack of physical activity, overconsumption of high-caloric foods, 

inadequate sleep, and heightened stress levels (Budreviciute et al., 2020). The multifaceted 

nature of these risk factors highlights the complexity of addressing and preventing NCDs, 

emphasizing the importance of comprehensive approaches to public health and lifestyle 

interventions.  

To promote optimal health, adult females aged 19 - 30 years old following a 1,800-2,400-

calorie diet should incorporate a minimum of at least two cups of fruits and three cups of 

vegetables in their daily intake, whereas males following a 2,400-3,000-calorie diet are advised 

to incorporate approximately two and a half cups of fruits and three servings of vegetables in 

their daily intake (U.S. Department of Agriculture and U.S. Department of Health and Human 
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Services, 2020). However, according to the Behavioral Risk Factor Surveillance Survey, 

American adults report eating less than one fruit daily (39.2%) and less than one vegetable daily 

(21.0%) (Lee et al., 2022). Specifically, Asian American, Native Hawaiian, and Pacific Islander 

(AANHPI) populations in the U.S. consume low intakes of fruit and vegetables, thus making this 

population susceptible to increased risk of NCDs (Moy et al., 2012; Sarwar et al., 2015; Wyatt et 

al., 2014).  

When disaggregating data, health disparities become apparent. For instance, Native 

Hawaiians and Pacific Islanders are 80% more likely to be obese, displaying higher rates of 

obesity compared to those among Asian Americans and White Americans (U.S. Department of 

Health and Human Services Office of Minority Health, 2020). Furthermore, they are three times 

more likely to be obese in comparison to the overall Asian American population (U.S. 

Department of Health and Human Services Office of Minority Health, 2020). Furthermore, 

cancer, cardiovascular disease, and diabetes are prevalent health conditions in the Asian 

American population. In 2016, cancer and cardiovascular disease were the top two leading 

causes of death in Asian American populations (Heron, 2018).  

 The transitional period from adolescence to adulthood is pivotal for maintaining a 

healthy diet and lifestyle. Most college students begin to develop their own choices regarding 

their dietary behaviors (Mello Rodrigues et al., 2019). Evidence shows that college students 

engage in unhealthy diet and lifestyle behaviors (Alkhalidy et al., 2021; Downes, 2015). Dietary 

habits formed during college will likely persist through adulthood (Nelson et al., 2008). 

Therefore, it is crucial to identify the modifiable factors influencing college students' initiation 

and sustenance of fruit and vegetables. Health behavior theories help us understand and identify 

why people engage in certain healthy behaviors.  
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The Multi-Theory Model (MTM) of health behavior change is a comprehensive health 

behavioral theory and diverse framework that integrates elements of other health behavior 

theories and aims to offer a more comprehensive understanding of the factors influencing health 

behavior (Sharma, 2015). The MTM considers individual, physical, social, and environmental 

factors that influence health behaviors and has been adapted to various health behaviors and 

populations allowing for flexibility and applicability (Sharma, 2015). Further, the MTM has been 

utilized among college students examining various health-related issues. Researchers have 

utilized the MTM to investigate and understand various health-related issues among college 

students, ranging from physical activity to dietary habits (Nahar et al., 2016; Sharma et al., 2016; 

Sharma et al., 2017; Wilkerson et al., 2023). 

Problem Statement 

While many studies target the fruit and vegetable consumption behaviors of children, 

adolescents, and adults, only a limited few are guided by a behavioral health theory, with even 

fewer specifically focusing on the AANHPI populations. For example, a thematic analysis of 

research literature on the F&V consumption behaviors among Asian Americans yielded a total of 

33 studies (Dai et al., 2021). Among these studies, only one was an intervention, none utilized a 

theoretical framework, and most of the participants reported not meeting the recommended cups 

of F&V (Dai et al., 2021). Despite the benefits of F&V and their established protective factors 

against many chronic illnesses, research indicates that a significant number of college students 

are falling below the recommended daily intake of cups of F&V. For instance, a study revealed 

88% of females and 90% of male college students at a 2-year university had a daily consumption 

of less than five cups of F&V (Laska et al., 2011). Over 80% of U.S. college students reported 

eating less than three cups of fruits and vegetables, and approximately 40% reported being 
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overweight or obese (American College Health Association [ACHA], 2022). To the best of the 

researcher's knowledge, there are limited studies examining the intentions of AANHPI's students 

and their F&V consumption behaviors. The AANHPI population constitutes diverse subgroups 

rich in culture and unique in dietary practices. Consequently, it is essential to understand the 

current F&V consumption behaviors of college students and AANHPI populations. This 

understanding is important for developing effective health interventions aiming at increasing or 

promoting F&V consumption.  

Purpose 

The study aimed to utilize the MTM to explain the intention to initiate consuming F&V 

among AANHPI college students in the U.S. The MTM is guided by the constructs of 

participatory dialogue, behavioral confidence, and changes in the physical environment. 

Additionally, this study explores the long-term sustenance of consuming F&V guided by the 

constructs of emotional transformation, practice for change, and changes in the social 

environment among AANHPI college students enrolled a college or university in the U.S.. 

Theoretical Framework 

Theories serve as frameworks that can help us understand the reasons behind individuals’ 

involvement or non-involvement in positive health behaviors (Glanz & Bishop, 2010). 

Additionally, they help in the development of effective interventions to promote health behavior 

change (Glanz & Bishop, 2010). Multiple factors contribute to the initiation, maintenance, and 

long-term change of health behavior patterns (Middleton et al., 2013). The MTM works across 

multiple levels (e.g., interpersonal, intrapersonal, community, etc.), integrates evidence-based 

constructs for health behavior change, and promotes both the initiation and the sustained health 

behavior change among diverse cultures (Sharma, 2015). Thus, this makes the MTM an 
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appropriate theoretical framework to explain the intention to initiation and maintain F&V 

consumption among AANHPI college students (Sharma, 2015). 

The fourth generation MTM was developed for health promotion and education, aiming 

to explain and predict one-time and long-term changes in health behavior (Sharma, 2015). In this 

framework, health behavior is divided by the initiation model and sustenance model (Sharma, 

2015). The first model represents the initiation of health behavior as a one-time adoption of 

health behavior, leading to the adoption of subsequent behaviors (Sharma, 2015). The sustenance 

model of health behavior change defined by Sharma (2015), refers to the long-term continuation 

of health. Three constructs guide each model. 

The initiation model within MTM is guided by participatory dialogue, behavioral 

confidence, and changes in the physical environment are the guiding constructs for the initiation 

model within MTM (Sharma, 2015). Figure 1 illustrates the interaction between these constructs 

that explain the intent to initiate the consumption of F&V. Participatory dialogue is a two-way 

communication discussing the pros (advantages) and cons (disadvantages) of health behavior 

change (Sharma, 2015). Behavioral confidence pertains to the ability to perform the health 

behavior change influenced by internal or external forces (e.g., health educators, God, etc.) with 

a future-oriented perspective rather than focusing on the present time, as such behavioral 

confidence is culturally specific (Sharma, 2015). Changes in the physical environment is the last 

construct of the initiation model and is defined as the accessibility and convenience of resources 

to begin health behavior change (Sharma, 2015). 
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Figure 1: F&V Consumption among AANHPI College Students- Theoretical Framework MTM – 

Initiation  

 

  

 

 
 

The sustenance model comprises of three constructs. The constructs are as follows: 

emotional transformation, practice for change, and changes in the social environment (Sharma, 
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strategic plans to overcome barriers, and to maintain focus on the health behavior through 

monitoring progress by taking conscientious actions (Panahi et al., 2018; Sharma, 2015). Sharma 

indicates the final construct of the sustenance model entails the “changes in the social 

environment” that is explained by the support provided by family, peers, or health professionals 

to sustain the health behavior change for long-term (2015).  

 

 

Figure 2: F&V Consumption among AANHPI College Students- Theoretical Framework MTM – 

Sustenance 
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MTM initiation model with its three constructs aims to assess the intent among AANHPI college 

students nationally to consume F&V as a one-time behavior. Additionally, the sustenance model 

of the MTM framework with its three constructs will assess the sustained behavior change of 

consuming F&V among AANHPI college students.  

Operational Definitions 

The independent variables in this study relate to the MTM constructs of participatory 

dialogue (advantages and disadvantages), behavioral confidence, changes in the physical 

environment, emotional transformation, practice for change, and changes in the social 

environment. The dependent variables include the intent to consume five cups of F&V 

[initiation], the long-term consumption of five cups F&V [sustenance], and the actual 

consumption of five cups of F&V. 

Asian American: A person with ancestral ties to the indigenous peoples of Far East Asia 

region or the Indian subcontinent, including countries of Philippines, Thailand, Korea, Japan, 

India, China, Malaysia, etc. (U.S. Census Bureau, 2022). 

  Native Hawaiian and Pacific Islander: A person with ancestral ties to the indigenous 

peoples of Samoa, Hawaii, Fiji, Guam, Palau, Micronesia, or other Pacific Islands (U.S. Census 

Bureau, 2022). 

Fruit and Vegetable (F&V) Consumption: To maintain a healthy diet, it is recommended 

that adults incorporate at least 1-2 cups of fruit and 2-3 cups of vegetables into their daily intake 

(Lee et al., 2022).  

Advantages of F&V Consumption: This is one component of participatory dialogue in 

involving the two-way communication between individuals on the benefits of consuming five 

cups of F&V daily (Sharma et al., 2016; Sharma, 2021). “Advantages” were defined as the 
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Benefits associated with maintaining good health, enjoying variety of foods, managing weight, 

etc. This construct was measured on a scale of 0 to 4, with 0 representing 'not sure at all,' 1 

indicating 'slightly sure,' 2 for 'moderately sure,' 3 for 'very sure,' and 4 for 'completely sure,' 

respectively. The cumulative score was calculated between 0-20 units. 

Disadvantages of F&V Consumption: This is the second component of participatory 

dialogue involving the two-way communication between individuals on the disadvantages of 

consuming five cups of F&V daily (Sharma et al., 2016; Sharma, 2021). “Disadvantages” were 

defined as the Barriers, associated with having less protein, an increased appetite, reduced 

energy, increased food-related expenses, and not enjoying meals. This construct was measured 

on a scale of 0 to 4, with 0 - representing 'not sure at all,' 1 indicating 'slightly sure,' 2 - for 

'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure,' respectively. The cumulative 

score ranged from 0-20 units.  

Behavioral Confidence in F&V Consumption: This is pertaining to self-efficacy and 

perceived behavioral control of consuming five cups of F&V in the future (Sharma et al., 2016; 

Sharma, 2021). In this study, it was operationalized as being sure to consume five cups of F&V 

daily for a week while adhering to a budget, enjoying meals without being fed up with eating 

them and without feeling hungry. This construct was measured on a scale of 0 to 4, with 0 - 

representing 'not sure at all,' 1 - indicating 'slightly sure,' 2 - for 'moderately sure,' 3 - for 'very 

sure,' and 4 for 'completely sure,' respectively. The cumulative score ranged from 0-20 units.  

Changes in the Physical Environment of F&V Consumption: This is defined as 

modifying or changes in the physical environment regarding the convenience of F&V resources 

for consumption (William et al., 2020). Being sure to have five cups of F&V available for each 

meal, their availability at restaurants, and affordability is defined by this construct. This construct 
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was measured on a scale of 0 to 4, with 0 representing 'not sure at all,' 1 - indicating 'slightly 

sure,' 2 - for 'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure,' respectively. The 

cumulative score ranged from 0-12 units. 

The Intention of Initiation of F&V Consumption: The primary aspect of the MTM 

involves an initial, singular action or short-term action to initiate a health behavior change 

(Brown et al., 2019). The likelihood of consuming five cups of F&V every day in the upcoming 

week and will be scored on a scale of 0 representing 'not sure at all,' 1 indicating 'slightly sure,' 2 

for 'moderately sure,' 3 for 'very sure,' and 4 for 'completely sure,' which was summed for a 

cumulative score ranging from 0-4 units.  

 Emotional Transformation of F&V Consumption: One's emotion towards overcoming 

self-doubt and having self-motivation towards consuming five cups of F&V daily (Sharma, 

2021). This may include putting forth intentions to overcome emotional doubts about consuming 

F&V. In this study, it was defined as putting one's emotions toward a goal of consuming five 

cups of F&V, self-motivation, and overcoming self-doubt. This construct was measured on a 

scale of 0 to 4. The scores are assigned as follows: 0 - representing 'not sure at all,' 1- indicating 

'slightly sure,' 2 - for 'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure’. The 

cumulative score ranged from 0-12 units. 

The Practice of Change of F&V Consumption: This is the active reflection and 

reflective action of consuming the daily intake of five cups of F&V (Sharma et al., 2018). This 

may include consuming five cups of F&V and the reflection of consuming F&V daily. In this 

study, it was defined as maintaining a self-diary, overcoming barriers, and adjusting plans for 

daily consumption of five cups of F&V daily. This construct was measured on a scale of 0 to 4. 

The scores are assigned as follows: 0  -representing 'not sure at all,' 1 - indicating 'slightly sure,' 2 
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- for 'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure'. The cumulative score 

ranged from 0-12 units.  

Changes in the Social Environment of F&V Consumption: This refers to the social 

environment where the support of one’s social circle (i.e., family, friends, and peer) and health 

professionals promotes the consumption of adequate cups of (five) F&V daily (Sharma, 2015). 

In this study, it was defined as the level of certainty regarding social support such as family 

members, friends, and trusted health professionals for consuming five cups of F&V daily. The 

scores are assigned as follows: 0 - representing 'not sure at all,' 1 - indicating 'slightly sure,' 2 - 

for 'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure'. The cumulative score 

ranged from 0-12 units. 

The Intention of Sustenance of F&V Consumption: Sharma describes the long-term 

behavior change of consuming five cups of F&V daily from now on, as the second component of 

the MTM framework (2015). The likelihood of consuming five cups of F&V from now on. It 

was scored on a scale of 0 - representing 'not sure at all,' 1 - indicating 'slightly sure,' 2 - for 

'moderately sure,' 3 - for 'very sure,' and 4 - for 'completely sure,' which was summed for a 

cumulative score ranging from 0-4 units.  

Research Questions and Statistical Hypotheses 

This study examines the intention of AANHPI college students in the U.S., to both 

initiate and sustain their consumption of F&V. Demographic variables (e.g., age, gender, student 

status, employment, and GPA) were controlled for in the analysis (Williams et al., 2020). The 

following research questions are:  

1) Among those who do not consume the recommended daily cups of F&V, to what extent do 

MTM initiation constructs (specifically, participatory dialogue, behavioral confidence, and 
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changes in the physical environment) describe the intent to initiate F&V consumption among 

U.S AANHPI college students, while controlling for age, gender, student status, housing, 

employment, and GPA? 

H0
1: There was no observed association among the MTM initiation constructs regarding 

the intention of initiating F&V consumption. This analysis was conducted while 

controlling for age, gender, student status, housing, employment, and GPA among 

AANHPI college students who do not consume the recommended daily cups of F&V in 

the U.S.. 

Ha
1: There was an association among the MTM initiation constructs regarding the 

intention of initiating F&V consumption. This analysis was conducted while controlling 

for age, gender, student status, housing, employment, and GPA among AANHPI college 

who do not consume the daily recommended daily cups of F&V in the U.S.. 

2) Among those who do not consume the recommended daily cups of F&V, to what extent do the 

MTM sustenance constructs (specifically, emotional transformation, practice for change, and 

change in the social environment describe the intent to sustain F&V consumption among U.S. 

AANHPI undergraduate college students, while controlling for age, gender, race, student status, 

housing, employment, and GPA? 

H0
2: There was no observed association among the MTM sustenance constructs regarding 

the intent to sustain F&V consumption. The analysis was conducted while controlling for 

age, gender, race, student status, housing, employment, and GPA among AANHPI college 

students who do consume the recommended daily cups of F&V in the U.S.. 

Ha
2: There is an association among the MTM sustenance constructs regarding the intent 

to sustain F&V consumption. The analysis was conducted while controlling for age, 
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gender, race, student status, housing, employment, and GPA among AANHPI college 

students who do consume the recommended daily cups of F&V in the U.S.. 

3) Among those who express consuming the recommended daily cups of F&V, to what extent do 

the MTM sustenance constructs (specifically, emotional transformation, practice for change, and 

change in the social environment) describe the intent to sustain F&V consumption among U.S. 

AANHPI undergraduate college students, while controlling for age, gender, race, student status, 

housing, employment, and GPA? 

H0
3: There is no observed association among the MTM sustenance constructs regarding 

the intent to sustain F&V consumption while controlling for age, gender, race, student 

status, housing, employment, and GPA among AANHPI college students who consume 

the recommended daily cups of F&V in the U.S.. 

Ha
3: There is an association among the MTM sustenance constructs regarding the intent 

to sustain F&V consumption while controlling for age, gender, race, student status, 

housing, employment, and GPA among AANHPI college students who consume the 

recommended daily cups of F&V in the U.S.. 

4) To what extent do the MTM constructs explain whether U.S. AANHPI undergraduate college 

students meet recommended guidelines for fruit and vegetable (F&V) consumption, while 

controlling for age, gender, race, student status, housing, employment, and GPA? 

H0
4 :There is no association between the MTM sustenance constructs and whether U.S. 

AANHPI undergraduate college students meet recommended guidelines for F&V 

consumption, controlling for age, gender, race, student status, housing, employment, and 

GPA.. 
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Ha
4: There is an association between the MTM sustenance constructs and whether U.S. 

AANHPI undergraduate college students meet recommended guidelines for F&V 

consumption, controlling for age, gender, race, student status, housing, employment, and 

GPA. 

Assumptions 

1. The target population is representative of Asian American, Native Hawaiian, and Pacific 

Islander college students in general. This study assumes that the researchers are capturing 

the most accurate perspectives of the study's target population. 

2. The participants will self-report honestly and accurately to the survey questions and can 

recall their behavior to report accurately. This study assumes that we will be analyzing 

accurate results based on participants' self-reported responses.  

3. The instrumentation used is guided by a theoretical framework that is valid and reliable. 

This study assumes the use of theory-based constructs will draw accurate responses from 

participants.  

4. The survey is at a reading level appropriate for the target population. This study assumes 

the participants will be able to understand the question on the survey.  

Limitations 

Study Design 

There are several limitations to the proposed study. The study is quantitative cross-

sectional study design, which has a few limitations. Establishing causality is challenging in 

cross-sectional studies due to the simultaneous collection of independent and dependent 

variables. The lack of a clear temporal sequence makes it difficult to determine which variable 

causes the other, presenting challenges in establishing causality (Setia, 2016). This type of 



  

  15 

observational study design examines a specific point in time, thus results from the same study 

may be different a few months from now, due to dietary intake of F&V fluctuating daily. 

Population Representation  

Historically, AANHPI populations have been grouped together in data collection, 

resulting in several limitations (Nguyen et al., 2022). There are sample size challenges within 

this study due to some AANHPI subgroups having small numbers making it a challenge to 

generalize findings to specific subgroups and limiting statistically significant findings across 

subgroups (Heyrana et al., 2023).  

Data collection and analysis:  

Several biases exist in the intended study. There is a potential for volunteer bias because 

participants can volunteer to be in the study, wherein participants who were interested in the 

study or volunteer for the study are likely to participate in the survey. This study will use a self-

report instrument; thus, health behavior change may not be accurately measured. Response 

bias/social desirability bias may occur in the event there was a systematic difference between the 

student's responses and their actual experiences (Sedgwick, 2014). To minimize non-response 

bias in the study, survey response rate must be high (Sedgwick, 2014). Recall bias may occur 

which is the result of participants answering questions dishonestly. Because this survey asks 

participants to report the past 24-hour dietary recall of fruits and vegetables, this may not be 

representative of participants overall intake, as dietary intake differs from day to day.  

Confounding Factors  

 Several variables were considered as potential confounders in this study, such as lifestyle 

factors (e.g., smoking status, levels of physical activity, body mass index, and alcohol intake), 

which are often associated with fruit and vegetable intake (Aune et al., 2017). These confounders 
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may have an impact on the study's results. Additional confounding factors not measured in the 

study could also have been missed and considered in future research.  

Delimitations  

This study focuses exclusively on Asian American, Native Hawaiian, and Pacific Islander 

(AANHPI) college students enrolled in universities and colleges within the U.S.. The study’s 

sample selection relies on a convenience sampling approach and randomization was not feasible 

given resources and time constraints; thus, the results may not be broadly applicable to college 

students globally. The research study design is cross-sectional, which offers a snapshot of F&V 

consumption behaviors among AANHPI college students between July 2023 – August 2023. 

However, this design limitation impacts the temporal aspect of the study, in which the results are 

only from a single point of time and do not capture longitudinal changes or establish causal 

relationships over time. The survey was administered in English through the Qualtrics platform, 

limiting the linguistic diversity among the participants in the study. These delimitations provide a 

clear framework for understanding the study's scope, population focus, sampling method, study 

design, and specific choices that influence the interpretation of results. 

Significance of the Study  

 The importance of F&V and their many protective factors against cardiovascular disease, 

cancers, gastrointestinal diseases, hypertension, and obesity are well documented in the literature 

(Farvid et al., 2019; Kaur & Aeri, 2019; Milajerdi et al., 2020; Subica et al., 2017). Despite this 

knowledge, many adults are not consuming adequate amounts fruits and three cups of 

vegetables. College is a time when many students experience newfound freedom to which they 

can make their own dietary decisions. College students are at a crucial age where health 

decisions made during this time could have a long-term impact (Frech, 2012). Therefore, the 
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results from this study can shed light on the effective intervention strategies for increasing the 

consumption of F&V among college students, aiming to improve their quality of life and 

promote healthy behaviors.  

 Diet has been shown to be a contributor to many chronic illnesses, thus it is important to 

understand where the disparities exist among vulnerable populations. Despite the low obesity 

rates in Asian Americans, research has shown an upward trend in obesity with older populations 

(Park et al., 2014). Acculturation has been a contributor to the increasing risk of obesity among 

AANHPIs. A systematic review among AANHPI in Hawaii showed that Native Hawaiians and 

Samoans had higher rates of obesity which may be attributable to dietary changes that are a part 

of the acculturation process (i.e., processed foods are made more available and fast foods 

incorporating calorie dense versions of regional foods) (Davis et al., 2004).  

 Many influencing factors contribute to F&V intake. Students report time, cost and 

accessibility were factors in their F&V intake. To address the many influencing factors 

experienced by AANHPI college students, public health official must have knowledge on the 

concerns and barriers associated with college student intake of F&V. Findings from this study 

may be used to inform the design and development of culturally appropriate 

interventions/strategies in addressing these challenges and barriers.  

 Various theoretical frameworks, such as the Theory of Planned, the Social Cognitive 

Theory, the Health Belief Model, and other multicomponent frameworks, have been used to 

predict F&V consumption (Guillaumie et al., 2010). Studies using only one theory to predict 

F&V intake were significantly better than studies utilizing a multicomponent framework 

(Guillaumie et al., 2010). A review of literature of behavioral theory on F&V intervention 

effectiveness showed that theory had a small to moderate effect on F&V intake, however, 
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interventions with theory had significantly larger effect sizes than interventions that were not 

theory driven (Diep et al., 2014). Thus, more research is needed to study the theoretical influence 

on dietary behaviors among adolescents and adults. Being a more recent model, the MTM has 

been explored for its predictive capability across diverse health behaviors among many cultural 

backgrounds (Sharma et al., 2021; Sharma et al., 2016; Sharma et al., 2021; Sharma et al., 2018; 

Williams et al., 2020). The model derives its constructs from traditional health education and 

promotion theories and looks at health behavior change in two models (initiation and sustenance) 

derived from constructs that are solely independent (Sharma, 2015). Because of this, constructs 

can be analyzed independently to determine what is most significant to health behavior change 

(Sharma, 2015). Findings from this study will enhance the application of the MTM, and provide 

empirical evidence for the design, development, and implementation of theory-based fruit and 

vegetable interventions and research based on this theoretical framework. 

 These findings are essential to public health professionals, educators, college institutions, 

and healthcare professionals as it may provide insights for the development of health promotion 

interventions and social marketing messages that promote F&V consumption among college 

students. Also, findings from this study can encourage structural changes on college campuses as 

to what they make available to their students, and how they can improve the over health of their 

student population. Healthcare providers and other health education specialists can leverage 

these findings to further educate and increase behavioral confidence in initiation and sustaining 

adequate fruit and vegetable intake.  
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Summary 

Consuming five cups of F&V has been linked with reduced mortality. Unfortunately, a 

substantial number of college students fall short of meeting the recommended consumption of 

F&V. The period from adolescence to young adulthood marks an essential time for improving 

dietary behaviors as eating habits developed now can persist long-term. Notably, the AANHPI 

population experience higher rates of cardiovascular disease compared to their White 

counterparts. Native Hawaiians have higher rates of obesity compared to other Asian American 

and Pacific Islander groups. Given the limited literature on AANHPI F&V consumption 

behaviors, there is an emphasis in the need to explore factors that impact F&V intake in this 

population. Therefore, the purpose of this study is to utilize the MTM to investigate and explain 

the intention of initiating eating five cups of F&V daily, which are based on the MTM initiation 

constructs of the initiation model— specifically, participatory dialogue (two-way 

communication), behavioral confidence, and changes in the physical environment. Additionally, 

the study seeks to explore the sustenance of long-term or continued consumption of five cups of 

F&V based on the constructs of emotional transformation, practice for change, and the changes 

in the social environment among AANHPI college student.  
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Chapter 2: Review of Literature and Theoretical Framework 

 

Introduction 

 The Multi-Theory Model (MTM) was used to describe the intentions behind the initiation 

and sustenance of adequate F&V consumption among Asian American, Native Hawaiian, and 

Pacific Islander (AANHPI) college students. This chapter serves the purpose of reviewing the 

existing literature of fruit and vegetable behaviors among college students and the AANHPI 

population, examining the determinants of influence that affect F&V consumption, providing an 

epidemiological review, exploring theoretical frameworks used in fruit and vegetable studies, 

and a comprehensive review of theory-based intervention fruit and vegetable studies within 

children and adult populations.  

College Students Dietary Behaviors and F&V Consumption Behaviors  

 Unhealthy dietary habits are synonymous with college life. Young adults in college have 

newfound freedom and responsibility to make their own dietary choices; thus, it is a critical time 

for promoting healthy diet behaviors and lifestyle (Mello Rodrigues et al., 2019). Studies show 

that college students’ daily fruit and vegetable intake and physical activity decline during this 

period (Downes, 2015; Small et al., 2013). Based on a national representative survey, 

approximately 18% of college students in the U.S. reported consuming three cups or more of 

fruit daily, while nearly 30% reported consuming three or more cups of vegetables daily (ACHA, 

2022). As of 2022, 40% of college students were overweight or obese (ACHA, 2022). Although 

the importance of F&V intake is highly known, there are barriers and other factors that impact 

adequate intake.  
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Determinants of Influence on F&V Consumption  

 The factors influencing the F&V consumption behaviors among college students have 

been well-documented. Rasmussen et al. (2006) conducted a comprehensive literature review of 

quantitative studies focused on the factors influencing F&V consumption in children and 

adolescents. These factors included gender, age, socio-economic status, taste preference, prenatal 

care, and accessibility/access (Ramussen et al., 2006). The findings indicated that the highest 

consumption of fruits and vegetables were among females, individuals with high socio-economic 

status, those with higher taste preference for fruits and vegetables, those who experienced a high 

intake of prenatal fruits and vegetables, and when access to F&V were available in the home. 

 Krølner et al. (2011) reviewed qualitative studies to determine the potential determinants 

of F&V consumption among children and adolescents, and found time costs, availability (e.g., 

preparation, access to unhealthy foods), peer influence (e.g., sharing food), sensory aspects like 

texture and appearance, the time and occasion to consume fruits and vegetables, the school’s 

availability (e.g., not being able to make food choices and short breaks), and perceived long-term 

impact of F&V intake is not of a concern, all play a role in consumption behaviors.  

The transition into college is a pivotal time for students and is often accompanied by life 

changes which include leaving the parental home and acquiring more responsibilities and 

freedom which can be influenced by peers and campus life. A qualitative study conducted by 

Dhillion et al. examined the perceptions of first year minority college students regarding the 

campus food environment and its impact on eating behaviors (2019). The study population was 

majority Hispanic/Latinx and Asian/Pacific Islander students. The four common themes that 

influenced food choice and eating behaviors were affordability (i.e., students perceived healthier 

foods were higher in cost), acceptability (i.e., taste preference and familiarity), accessibility (i.e., 
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access to high energy dense foods on campus, lack of transportation, access to cooking facilities), 

and adequacy (i.e., on-campus availability; Dhillion et al., 2019). The study also found that 

subjective norms like family and peers informed student’s decision-making in food preferences, 

and personal introspection were factors that impacted food choices (Dhillion et al., 2019).  

 Several studies examined the various influences of F&V consumption among college 

students. Freshman college students indicated that price, busy life, food preferences, healthy 

aesthetics were influencing factors for food choice (Vilaro et al., 2018). Housing provisions and 

access to transportation were found to be a determinant of F&V consumption in college students 

(Mirabitur et al., 2016). There are many levels of influence that impact eating behaviors. The 

impact of diet on academic success is a research area being explored. A review study conducted 

by Burrows et al., revealed that students who consumed breakfast regularly and had higher fruit 

and vegetable intake, were those with higher academic achievement (i.e., grade point average 

scores) (2017).  

 Studies have shown that increasing obesogenic environments are contributing to the 

prevalence of obesity (Jia, 2021; Kapinos et al., 2014). Individuals have a continuous interaction 

with micro-environments (e.g., home, schools, workplace), which is influenced by the macro-

environments (e.g., attitudes, beliefs, government, food industry; Ba et al., 2004). A qualitative 

study using ecological principles conducted by Deliens et al. was used to identify the eating 

behaviors of university students (2014). The researchers found that intrapersonal (individual) 

factors that influenced college students eating behaviors were taste preference, values norms, 

stress, self-image, diet knowledge, past eating habits, time and convenience, current level of 

physical activity, energy level, and metabolism. It was also determined that the interpersonal 

(social environment) factors were parental influence, home education, support from peers and 
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family, and peer pressure. Community-level influences identified were accessibility and 

availability of nutritious food choices. Cooking resources, along with expenses related to campus 

food, and the appeal of foods look also was identified as influences on the community-level. 

Additionally, it was identified in the study that the macro environment factors were policy and 

legislation, socio-cultural norms and values and media advertising influenced eating behaviors. 

Moreover, the researchers found that university characteristics such as living on campus, student 

society, college lifestyle, and exams all influence student eating behavior (Deliens et al., 2014). It 

is evident that environmental influences impact eating behaviors, but much can be said about the 

psychosocial determinants that influence eating behaviors.  

Psychosocial Determinants  

 In a study by Allom and Mullan (2012), the Theory of Planned Behaviors was utilized, 

revealing that students who reported healthy eating important, self-regulation was a moderator of 

intention and behavior when compared to those who do not find healthy eating important. A 

longitudinal study conducted with undergraduates from a university in China found that action 

planning (i.e., behavioral plans are made before the situation) compared to action control (i.e. the 

ongoing behavior is continuously evaluated regarding a behavioral standard) to be a stronger 

determinant of fruit and vegetable consumption (Zhou et al., 2015). A study conducted at a 

university in Thailand among undergraduate students found that self-efficacy planning played a 

role in promoting dietary changes among college students. Similarly, a study examined the 

psychosocial factors such as self-efficacy, knowledge, and barriers, and found that self-efficacy 

had the most positive effect on the amount of fruit and vegetables consumed by college students, 

while knowledge and barriers were not a stronger predictor of fruit and vegetable (Al-Otaibi, 

2014).  
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Acculturation and Diet in Asian American, Native Hawaiian, and Pacific Islanders 

 Acculturation is described as the “phenomena which result when groups of individuals 

having different cultures come into continuous first-hand contact, with subsequent changes in the 

original cultural patterns of either or both groups” (Redfield et al., 1936). Acculturation occurs 

both at the individual (micro) and group (macro) level. At the individual level (micro), 

acculturation refers to the changes in behaviors (such as diet), beliefs, and attitudes, while in the 

group (macro) level it entails the adoption or modification of social structures, institutions, and 

cultural norms among the acculturating group (Berry, 2017; Satia-Abouta et al., 2002).  

 Dietary acculturation is defined as the process by which members of a minority group 

adopt a dominant or host group's eating behaviors and food choices (Satia-Abouta et al., 2002). 

Contributors to poor dietary behaviors among immigrant AANHPIs include the accessibility and 

convenience of high caloric foods, a lack of access to traditional foods, an increase consumption 

of sweets, dairy products, and a decrease in vegetable intake (Pan et al., 1999).  

 Serafica et al. conducted a literature review to better understand dietary acculturation in 

Asian Americans and how it impacts the dietary intake of Asian Americans in the U.S. (U.S.)  

(2014). Only seven articles met the inclusion and exclusion criteria. The review resulted in 

findings among few Asian American (Korean, Chinese, Japanese, Filipino, Thai, and Hmong), 

and immigrant Chinese in North America. Results indicated that dietary acculturation was 

impacted by duration of residence in the U.S. to which individuals were likely to consume higher 

caloric diets if they lived longer in the U.S., and immigrants or those born outside of the U.S., 

maintained their traditional eating habits (Lv & Cason, 2004). The investigation concluded 

research in diet acculturation is limited.   
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Epidemiological Review  

 Approximately 20.6 million individuals (about the population of New York) identify as 

AANHPI, making it the fastest growing racial/ethnic population in the U.S. (U.S. Census 

Bureau, 2020). Many AANHPI groups have noticeably high burden of cardiovascular diseases, 

cancers, diabetes, and hypertension. A California study found that AANHPI men and women 

have high mortality rates of nasopharynx, stomach, and liver cancer and Native Hawaiian and 

other pacific islander women had high rates of breast and endometrial cancers when compared to 

non-Hispanic whites (Medina et al., 2021).  

 In 2016, Native Hawaiians and Pacific Islanders exhibited an 80% higher likelihood of 

obesity (U.S. Department of Health and Human Services Office of Minority Health, 2020). 

Additionally, in 2018 this demographic was 2.5 times more likely of having a diagnosis and 

succumb to diabetes compared to non-Hispanic Whites (Centers for Disease Control and 

Prevention [CDC], 2021). Despite, global recognition of the health benefits associated with 

adequate F&V consumption, racial/ethnic minorities continue to fall short of meeting the daily 

recommended cups of F&V, contributing to the burden of disease and death globally (Aune et al., 

2017; Leenders et al., 2013; Wang et al., 2021).  

Asian American, Native Hawaiian, and Pacific Islander F&V Consumption 

 The limited research and disaggregated data on the eating habits of AANHPI exists 

(Kwon et al., 2015). When data is aggregated, noticeable health disparities among AANHPI are 

recognized. U.S. Asian immigrants reported eating less F&V when compared to Asians in their 

respective countries (Rosenmöller et al., 2011). A study found that Native Hawaiians and Pacific 

Islanders in the U.S. reported consuming less than 1 cup of fruits and vegetables daily, well 

below the recommended five cups daily (Moy et al., 2010). Similarly, in California, Asian 
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Americans (Chinese (58%), Filipinos (62%), Japanese (54%), Korean (56%), and Vietnamese 

(57%)) reported not meeting the recommended five cups of F&V daily (Sarwar et al., 2015). 

 Dai et al. conducted a 15-year scoping review and a thematic analysis on F&V 

consumption among Asian Americans (2021). The review found 33 relevant articles that 

examined the F&V consumption behaviors of Asian Americans to which the authors categorized 

their study aims by prevalence, consequences, determinants, and interventions. Prevalence 

studies showed that most participants did not meet the recommended cups of F&V. For example, 

a study examined the eating behaviors of Chinese American foreign-born elderly in New York 

City and found that only 19% consumed five or more cups of F&V (Wyatt et al., 2014).  

Consequence studies showed that participants that did not consume adequate amounts of 

fruits and vegetables reported an increase in unhealthy lifestyle behaviors (Wyatt et al., 2014). 

Determinant studies revealed that factors that contributed to inadequate intake of F&V were 

among low-income status individuals, lack of knowledge of the adequate amount of cups fruit 

and vegetable intake, and accessibility and affordability of fruits and vegetables. There was only 

one intervention study that impacted F&V intake among Asian Americans, which involved a 

nutrition intervention that used printed materials and lectures to increase fruit and vegetable 

intake.  

Theory-based F&V Consumption Interventions 

Behavioral theories play an essential role in understanding human behaviors (Keil, 2006). 

To explore the practical uses of behavioral theories and their real-world application, the author 

conducted a comprehensive literature review between November and December 2021, focusing 

on theory-based interventions aimed at promoting fruit and vegetable (F&V) consumption, 

particularly among vulnerable populations. The review yielded insights from 10 social and 
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behavioral theory interventions that examined F&V consumption behaviors. These studies 

spanned diverse locations and populations, providing a broad perspective on the strategies used 

to increase and promote F&V intake. The findings from this review are presented in a detailed 

table summary in Appendix A.  

Intervention Study Designs  

Most of the intervention studies utilized different types of randomized controlled trial 

study designs. Lin et al. utilized a cluster randomized controlled trial design among three high 

schools participating in the study (2017). One study utilized a quasi-randomized controlled trial 

design among the study participants through the random clustering method, and two schools of 

the six were randomly selected as an intervention and control group (Taghdis et al., 2016). 

Duncan et al. (2015) used a non-random assignment when selecting their study sample. Menezes 

et al. (2018) utilized a randomized controlled community trial. One study used a pretest and 

posttest study design to evaluate a F&V intervention (Kothe et al., 2012). Lastly, five studies 

utilized a randomized controlled trial (Ahn et al., 2016; Brown et al., 2020; Kothe & Mullan, 

2014; Kreausukon et al., 2012; Najimi & Ghaffari, 2013).  

Intervention Location and Population  

Two intervention studies were conducted in the U.S. (Ahn et al., 2016; Brown et al., 

2020). Many of the intervention studies were conducted internationally in, Iran (Lin et al., 2014; 

Taghdis et al., 2016; Najimi & Ghaffari, 2013), United Kingdom (Duncan et al., 2015), Australia 

(Kothe & Mullan, 2014; Kothe et al., 2012), Brazil (Menezes et al., 2018), and Thailand 

(Kreauskon et al., 2012). Three of the intervention studies were conducted among primary 

(elementary) school students (Duncan et al., 2015; Najimi & Ghaffari, 2013; Taghdisi et al., 

2016). One study was conducted among middle school-aged students (7-13 years old) (Ahn et 
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al., 2016), and one study among high school students aged 13-18 years old (Lin et al., 2017). 

There were three studies conducted among college students, two of which were done at the same 

university (Kothe & Mullan, 2014; Kothe et al., 2012; Kreausukon et al., 2012). One intervention 

study was conducted among adults aged 20 years and older (Menezes et al., 2018), and another 

study was conducted only on African American women 18 years or older (Brown et al., 2020).  

Intervention Strategies  

The studies varied in intervention strategies and duration. One study utilized a school 

garden-based intervention to increase F&V consumption (Duncan et al., 2015). One intervention 

implemented 60-minute nutritional education workshops over a four-week period (Najimi & 

Ghaffari, 2013). Three studies utilized technology types of strategies such as nutritional email 

messages (Kothe et al., 2012; Kothe & Mullan, 2014) and virtual assessments using a digital 

“pet” to encourage F&V intake (Ahn et al., 2016). Four studies had a combination of educational 

strategies such as brochures, workshops, postcards, pamphlets, and discussions (Kreausukon et 

al., 2012; Taghdisi et al., 2016; Lin et al., 2017; Menezes et al., 2018).  

Health Behavioral Theories and Outcomes  

Many of the interventional studies utilized the Theory of Planned Behavior (TPB) 

(Duncan et al., 2015; Kothe et al., 2012; Kothe & Mullan, 2014; Taghdisi et al., 2016). The 

Social Cognitive Theory (SCT) was used in two intervention studies looking at F&V 

consumption (Najimi & Ghaffari, 2013; Ahn et al., 2016). Two studies utilized the Health Action 

Approach Process (HAPA) (Kreausukon et al., 2012; Lin et al., 2017), and one study used the 

transtheoretical model (TM) in combination with the dialogic-pedagogical approach (Menezes et 

al., 2018). One study intervention used the Multi-Theory Model (MTM) (Brown et al., 2020). 

One study in the review documented an increase in F&V consumption within their intervention 
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group. Notably in this review, two studies from the same author who did an evaluative test of 

their intervention program before conducting a randomized controlled trial (Kothe et al., 2012; 

Kothe & Mullan, 2014). The randomized controlled trial showed that their intervention program 

did not increase F&V consumption (Kothe & Mullan, 2014).  

Summary of Theory-Based Fruits and Vegetables Interventions Review  

Diverse intervention strategies were used, with most studies using randomized controlled 

trial study designs. The review resulted in intervention studies globally, with interventions 

conducted in the U.S., Iran, the United Kingdom, Australia, Brazil, and Thailand, targeting 

populations ranging from elementary school students to adults. Furthermore, each study used 

various study designs, from cluster randomized controlled trials to quasi-randomized trials, 

showing the adaptability of interventions to different settings and conditions. Additionally, the 

interventions varied in their strategies and durations. For example, some study interventions 

utilized school garden-based approaches, nutritional education workshops, and technology-

driven strategies to engage participants in F&V consumption. 

Various theoretical frameworks such as the TPB, SCT, HAPA, and TMT, were utilized to 

promote and increase F&V consumption in individuals. The effectiveness of the Multi-theory 

Model (MTM) intervention was demonstrated in the study by Brown et al., 2020, providing 

further evidence of the model’s capability in promoting F&V consumption among its population. 

Interestingly, most studies in this review reported an increase in F&V consumption among their 

intervention groups; however, Kothe & Mullan (2014) reported their randomized controlled trial 

revealed a lack of efficacy in their intervention program.  

The importance of theoretical frameworks in guiding interventions was evident. College 

students were the focal point in this review, as seen in studies conducted at an Australian 
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University to programs in Thailand. Through examining findings specific to college students, we 

can understand the challenges and opportunities associated with promoting healthy eating 

behaviors within this group. Additionally, the review emphasized the importance of expanding 

the scope of research to vulnerable populations, which could include specific subgroups within 

the college student demographic.  

Therefore, the implications for college students are twofold. For instance, the positive 

outcomes from the interventions emphasize the potential for theory-based approaches to 

influence F&V consumption positively. However, the limitations and the need for more research 

suggest the need for tailored interventions that consider the unique factors influencing their 

dietary behaviors. The existing literature gap indicates that current theoretical frameworks, like 

the Theory of Planned Behavior (TPB) and others, may have limitations in fully capturing the 

details of college students' dietary behaviors, namely in F&V consumption.  

Theoretical Framework  

 The health behavioral change theoretical framework used in this study was the MTM. This 

theoretical framework was used to explore the intention to initiate and sustain F&V consumption 

among AANHPI college students in the U.S.. To date, three cross-sectional survey studies utilized 

the MTM of health behavior change to assess F&V consumption behaviors among college students 

in the U.S. (Sharma et al., 2018), African American women (Brown et al., 2019), African American 

males (Williams et al., 2020). An experimental study conducted by Brown et al. investigated 

African American women F&V (2020). 

 Researchers applied the MTM among U.S. college students at a university to predict the 

initiation and sustenance of F&V behaviors (Sharma et al., 2018). The findings from this study 

revealed that the two MTM initiation constructs (behavioral confidence and the changes in the 
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physical environment), along with all the MTM sustenance constructs (emotional transformation, 

practice for change, and the changes in the social environment), played a role in college students’ 

F&V behaviors. However, participatory dialogue was not a predictive construct in initiating 

behavior change.  

 Brown et al. conducted a cross-sectional study among African American women in 

Mississippi, U.S. using the MTM framework (2019). The study revealed that the full models 

(initiation and sustenance) and their associated constructs were predictive for the initiation of 

F&V consumption. Moreover, the third cross-sectional study using the MTM framework was 

conducted in Urban barbershops in Mississippi, U.S. (Williams et al., 2020). The study only 

found behavioral confidence and changes in the physical environment (initiation model), and 

emotional transformation and practice change (the sustenance model) constructs predictive of 

F&V consumption behaviors (William et al., 2020).  

 The only intervention study to utilize the MTM framework to encourage F&V intake 

among African American women in the Jackson area of Mississippi, U.S. was conducted by 

(Brown et al., 2020). The researchers implemented an intervention spanning over three weeks 

and was evaluated using a pre-posttest with a follow-up several weeks later after the 

intervention. The study found an increase of consumption of F&V from pre-posttest to follow-

up, and all by one construct (participatory dialogue) dialogue were statistically significant 

(Brown et al., 2020). Rasmussen and colleagues’ literature review on F&V intake determinants 

among children and adolescents revealed that only four papers tested the relevance of theory, and 

12 papers were based on a theoretical framework (2006). 

 While studies examining F&V intake among children, students, and adults, often lack a 

comprehensive theoretical framework, the MTM has been shown to be a valuable framework for 
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explaining and predicting behaviors among college students. The findings from MTM studies on 

fruit and vegetable consumption behaviors suggest its effectiveness in explaining and promoting 

positive health behavior change. Further, college students' experiences are often evolving and 

changing, thus the MTM offers a framework for interventions that extend beyond short-term 

impact, but by also promoting long-term positive health behavior changes in F&V consumption.  

Summary 

In summary, the use of the MTM addresses the literature gap by providing a 

comprehensive framework that accounts for the various factors influencing F&V consumption 

among college students. Its adaptability aligns with the need for tailored approaches, further 

highlighting the potential to significantly improve intervention effectiveness in this context. 
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Chapter 3: Methodology 

Introduction 

 This chapter provides a summary overview of the research study plan. The purpose of 

this quantitative cross-sectional survey-based research study is to measure the intent to initiate 

and sustain consuming five cups of fruits and vegetables (F&V) daily among Asian American, 

Native Hawaiian, and Pacific Islander (AANHPI) college students. The study is directed by the 

health behavior change theory, the Multi-Theory Model (MTM). Outcomes from this study will 

allow researchers to further comprehend the cultural intricacies influencing the F&V 

consumption behaviors among AANHPI, identify barriers that prevent adequate intake. 

Additionally, the study aims to examine the effectiveness of this theoretical framework (MTM) 

in addressing health behaviors in college students among the AANHPI populations. Four 

research questions guide this study and were addressed and analyzed to determine how they 

predicted the intent to initiation and sustain F&V consumption among AANHPI college students 

who report consuming less than five cups and those who report consuming five or more cups 

daily.  

Purpose 

 The objective of this study is to use the MTM framework to explain the intention to 

initiate the consumption of F&V among AANHPI college students enrolled at colleges and 

universities in the U.S.. This initiation model is guided by the MTM constructs of participatory 

dialogue, behavioral confidence, and changes in the physical environment. Additionally, the 

study looks at the MTM sustenance constructs regarding long-term health behavior change by 

examining emotional transformation, practice for change, and changes in the social environment 

among AANHPI college students. 
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Research Questions and Hypotheses  

This study examined the intent for initiation and sustenance among the following groups: 

AANHPI college students who reported consuming less than five cups of F&V in the past 24 

hours, and those who reported they did not consume five cups or more. The following covariates 

controlled for effects on F&V consumption were, age, gender, race, employment status, student 

status (e.g., freshman, sophomore, junior, senior, graduate student), housing (e.g., living on or off 

campus) and GPA. The four research questions are as follows: 

1) Among those who do not consume the recommended daily cups of F&V, to what extent do 

MTM initiation constructs (specifically, participatory dialogue, behavioral confidence, and 

changes in the physical environment) describe the intent to initiate F&V consumption among 

U.S. AANHPI college students, while controlling for age, gender, student status, housing, 

employment, and GPA? 

H0
1: There was no observed association among the MTM initiation constructs regarding 

the intention of initiating F&V consumption. This analysis was conducted while 

controlling for age, gender, student status, housing, employment, and GPA among 

AANHPI college students who do not consume the recommended daily cups of F&V in 

the U.S.. 

Ha
1: There was an association among the MTM initiation constructs regarding the 

intention of initiating F&V consumption. This analysis was conducted while controlling 

for age, gender, student status, housing, employment, and GPA among AANHPI college 

students who do not consume the recommended daily cups of F&V in the U.S.. 

2) Among those who do not consume the recommended daily cups of F&V, to what extent do the 

MTM sustenance constructs (specifically, emotional transformation, practice for change, and 
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change in the social environment) describe the intent to sustain F&V consumption among U.S. 

AANHPI undergraduate college students, while controlling for age, gender, race, student status, 

housing, employment, and GPA? 

H0
2: There was no observed association among the MTM sustenance constructs regarding 

the intent to sustain F&V consumption. The analysis was conducted while controlling for 

age, gender, race, student status, housing, employment, and GPA among AANHPI college 

students who do consume the recommended daily cups of F&V in the U.S.. 

Ha
2: There is an association among the MTM sustenance constructs regarding the intent 

to sustain F&V consumption. The analysis was conducted while controlling for age, 

gender, race, student status, housing, employment, and GPA among AANHPI college 

students who do consume the recommended daily cups of F&V in the U.S.. 

3) Among those who express consuming the recommended daily cups of F&V, to what extent do 

the MTM sustenance constructs (specifically, emotional transformation, practice for change, and 

change in the social environment) describe the intent to sustain F&V consumption among U.S. 

AANHPI undergraduate college students, while controlling for age, gender, race, student status, 

housing, employment, and GPA? 

H0
3: There is no observed association among the MTM sustenance constructs regarding 

the intent to sustain F&V consumption while controlling for age, gender, race, student 

status, housing, employment, and GPA among AANHPI college students who consume 

the recommended daily cups of F&V in the U.S.. 

Ha
3: There is an association among the MTM sustenance constructs regarding the intent 

to sustain F&V consumption while controlling for age, gender, race, student status, 
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housing, employment, and GPA among AANHPI college students who consume the 

recommended daily cups of F&V in the U.S.. 

4) To what extent do the MTM constructs explain whether U.S. AANHPI undergraduate college 

students meet recommended guidelines for fruit and vegetable (F&V) consumption, while 

controlling for age, gender, race, student status, housing, employment, and GPA? 

H0
4 :There is no association between the MTM sustenance constructs and whether U.S. 

AANHPI undergraduate college students meet recommended guidelines for F&V 

consumption, controlling for age, gender, race, student status, housing, employment, and 

GPA.. 

Ha
4: There is an association between the MTM sustenance constructs and whether U.S. 

AANHPI undergraduate college students meet recommended guidelines for F&V 

consumption, controlling for age, gender, race, student status, housing, employment, and 

GPA. 

Research Study Design 

  The research study design was a quantitative cross-sectional survey. This type of 

observational study measures the outcomes and exposures simultaneously and is described as 

taking a “snapshot” of a subset of a population (Carlson & Morrison, 2009). While cross-

sectional studies cannot determine casual inference, this study design was used because it is 

feasible to conduct, cost-effective, and often with no ethical difficulties (Wang & Cheng, 2020). 

This study incorporates the constructs from both the initiation model (participatory dialogue, 

behavioral confidence, and changes in the physical environment) and sustenance model 

(emotional transformation, practice for change, and changes in the social environment) of the 

MTM as independent variables.  
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 The dependent variables for this study included: 1) the intention of consuming the 

recommended cups of F&V (<5 cups) and 2) the sustained consumption of the recommended 

cups of F&V (2 cups of fruits and 3 cups of vegetables). Two groups will be analyzed in this 

study: 1) those who did report consuming the recommended daily cups of F&V and 2) those who 

did report consuming the recommended daily cups of F&V. The covariates of this study to be 

controlled for were age, race, gender, students’ status (e.g., freshman, sophomore, junior, senior, 

graduate), housing (e.g., living on or off campus) and employment status and GPA.  

Population and Sampling  

 Asian American, Native Hawaiian and Pacific Islander college students currently enrolled 

at a college or university in the U.S. were the study’s population sample. For multiple regression 

the necessary sample size was determined through G*Power Version 3.1.9.6 to compute an 

estimated sample size (Faul et al., 2007). The established parameters set included a medium to 

large effect size (0.05), power at 0.80, and an alpha level at 0.05. The calculation yielded a 

minimum required sample size of n=425, which is considered a sufficient sample size for 

confirmatory factor analysis (Ahmad & Halim, 2017).  Between July 2023 and August 2023, a 

web-based survey designed in Qualtrics was disseminated. A convenience sampling approach 

was used to recruit and enroll participants into the study. Inclusion criteria for this study are 

those who: 1) identify as Asian American, Native Hawaiian and Pacific Islander 2) 18 years of 

age or older 3) currently enrolled at a university or college in the U.S. and 4) provided informed 

consent to participate in the study. The exclusion criteria for this study are those who: 1) who are 

non-degree seeking students. 
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Instrumentation 

A 43-item questionnaire, previously validated, was used in this study. The questionnaire 

used the MTM constructs and was adapted for AANHPI Asian American, Native Hawaiian, and 

Pacific Islander college students by the researcher (see Appendix B). Permission for one-time use 

for this study was granted from the original author of the MTM Fruit and Vegetable 

Questionnaire for College Students, Dr. Manoj Sharma. The survey began with consent to 

participate in the study, to which students were required to be 18 years of age or older to 

participate in the study. Participants were first asked three separate questions: how many cups of 

F&V they consumed in the past 24 hours, and if their total was greater or less than five. For this 

study, we captured all participants regardless of their consumption totals falling short of the 

recommended five cups of F&V daily. The second block of questions consisted of 18 items 

focused on the MTM initiation constructs (Sharma et al., 2018). While the third block of 

questions consisted of nine items focused on the MTM sustenance constructs. The final two 

items of the questionnaire measured the intention to initiate and sustain the consumption of five 

cups of F&V daily. Lastly, the final block of seven questions consisted of socio-demographic 

questions. 

Initiation Model  

 Five items measured the participatory dialogue of advantages of consuming five cups of 

F&V (Sharma et al., 2018). Participants were asked if by consuming the recommended cups of 

F&V they would experience the benefits of be healthy, having more options in meals, weight 

maintenance, increased energy, and better tasting foods. A 5-point Likert scale was used to score 

each item and were represented with 0 = never to 4 = always, with a possible cumulative score 

ranging from 0 to 20 units. Five items measured the participatory dialogue of disadvantages of 
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consuming five cups of F&V. Participants were asked if they consumed five cups F&V, this 

would lead to not having appropriate amounts of protein in their diet, feeling hungry, having 

decreased energy, increased food expenses, and having less enjoyment in meals. A 5-point Likert 

scale was used to score each item and was represented with 0 = never to 4 = always, with a 

possible cumulative score ranging from 0 to 20 units. To determine the participatory dialogue 

score, the disadvantages score is subtracted by the advantages score for a possible range of -20 to 

+20 units. A mean score of 10 or more indicated a positive score in participatory dialogue. 

Five items measured behavioral confidence. Participants were asked about their 

confidence in consuming F&V during the week, while adhering to a budget, enjoying meals, etc. 

A 5-point Likert scale with 0 = not at all sure to 4 = completely sure was used to score each item. 

A possible cumulative score ranged between 0 to 20 units. A mean score of 10 or more is a 

positive score in behavioral confidence.   

The final initiation MTM construct, changes in the physical environment were measured 

by three items. The participants were asked about their sureness in consuming five cups of F&V. 

Participants were asked about their certainty of consuming F&V in all meals, at restaurants, and 

being able to afford it. A 5-point Likert scale with 0 = not at all sure and 4 = completely sure was 

used to score each item, with a possible cumulative score ranging from 0-12 units. A mean score 

of six or more indicated a positive score in the construct related to changes in the physical 

environment.  

The intention of initiating the daily consumption of five cups of F&V was measured by 

asking participants how sure they were in consuming five cups of F&V in the coming week. A 5-

point Likert scale with 0 = not at all likely to 4 = completely likely was used to score each item, 



  

  40 

with a possible cumulative score of 0 to 4 units. A positive mean score of two or more signified 

that an intention to initiate the consumption of F&V was present.  

Sustenance Model 

 Three items measured emotional transformation by asking participants about their 

sureness that they can direct their emotions, be self-motivated, and overcome barriers to 

consuming five cups of F&V daily. A 5-point Likert scale with 0 = not at all sure to 4 = 

completely sure was used to score each item. A possible cumulative score ranged between 0-12 

units.  

 Practice for change was measured by asking participants about their sureness that they 

can keep track of the F&V consumption behaviors through a self-diary, consume five cups F&V 

daily if they encounter challenges and adapt their plans for consuming five cups F&V daily if 

they face difficulties. A 5-point Likert scale with 0 = not at all sure to 4 = complete sure was used 

to score each item. A possible cumulative score ranged between 0-12 units.  

 Three items measured the changes in the social environment by asking participants about 

their sureness if they can receive help from family, friends, and health professionals to support 

them in consuming five cups of F&V daily. A 5-point Likert scale with 0 = not at all sure to 4 = 

completely sure was used to score each item. A possible cumulative score ranged between 0-12 

units. The intention of sustaining the daily consumption of five cups of F&V was assessed by 

how sure participants were that they would consume five cups of F&V daily from now on. A 5-

point Likert scale with 0 = not at all likely to 4 = completely likely was used to score each item. 

A possible cumulative score ranged between 0-4 units.  
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Content Validity and Reliability  

 The study used confirmatory factor analysis to evaluate the construct validity of the 

MTM subscales— participatory dialogue (advantages and disadvantages), behavioral confidence, 

changes in the physical environment, emotional transformation, practice for change, and changes 

in the social environment. The maximum likelihood estimation was used for this analysis. Factor 

loading values exceeding the critical threshold of 0.384 and yielding an Eigenvalue greater than 

or equal to 1 were considered acceptable (Guttman, 1954). To assess the internal consistency 

reliability of the instrument, Cronbach’s alphas were measured. To determine the acceptability of 

the instrument’s scale, a Cronbach’s alpha range of 0.70 or higher will be used to determine if the 

scale of the instrument is acceptable (Taber, 2018). 

Data Collection 

 The survey was conducted using the web-based survey platform called Qualtrics. Data 

for this study was collected between July 2023 and August 2023. The researcher contracted the 

Qualtrics Research Marketing team to perform the data collection for this study as part of a 

contractual agreement. Participants were from various regions across the U.S. were recruited 

based on the inclusion and exclusion criteria of the study. Utilizing a research panel was ideal 

because panelists are carefully selected to represent the intended sample and are ready and 

willing to participate in the study. Qualtrics partners with various sample providers who actively 

recruit a diverse set of research panel participants (Miller et al., 2020). Once eligibility was 

ensured, panelists were invited to participate in the survey where study consent was given prior 

to the survey instrument. Any participants ineligible to participate will be exited from the survey 

with a message response of ineligibility. In accordance with the research panel agreement with 
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Qualtrics, eligible respondents will receive incentives for completing the survey, such as cash, 

entries into sweepstakes, reward points programs, etc., (Sharma et al., 2021). 

Ethical Considerations  

 The University of Nevada, Las Vegas approved this study with an exempt status (protocol 

#: UNLV-2023-241; Appendix C) on June 12, 2023. This study was strictly voluntary, and 

participants received comprehensive information on the study’s purpose and objectives via an 

informed consent. Prior to participating in the study, participants were required to give consent. 

Also, participants could withdraw from the survey at any point. To ensure anonymity, no 

identifiable information was collected during the study. The prevent multiple submissions 

Qualtrics enabled to restrict multiple submissions from participants the same participant. 

Data Analysis Plan 

 The data from the study was obtained from Qualtrics and downloaded to a Microsoft 

Excel file. It was exported for analysis using the Statistical Package for Social Sciences (SPSS 

V.26, IBM). Descriptive statistical analysis of all study variables was conducted. Counts and 

percentages were used to represent categorical variables, while mean and standard deviation 

represented continuous variables. A Pearson correlation analysis was performed among the MTM 

construct variables for determining the significant bivariate relationship among them, and among 

the initiation and sustenance in the two groups (those who do not consume the recommended 

five cups of F&V daily, and those who do). To predict the variance in the likelihood of initiation 

and sustenance of F&V consumption behaviors, hierarchical regression models (HRM) were 

utilized, while considering factors like demographics and all the MTM constructs. Additionally, a 

logistic regression model was utilized to explore the predictors that explain meeting the F&V 
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consumption guidelines. A significance level was set to 0.05 with 95% confidence intervals for 

all data analyses performed in this study. 

Summary 

The methodology employed in this study to answer the four research questions pertaining 

to the F&V consumption behaviors of AANHPI college students was outlined in Chapter 3. The 

survey was designed with the MTM framework to determine if the constructs in the initiation 

model explain the initiation of F&V consumption, and if the constructs in the sustenance model 

explain the sustenance of F&V consumption. This study was conducted in AANHPI populations; 

thus, it is crucial to target universities and colleges with high representation of AANHPI to 

ensure the sample size is reached for statistical power of the study. Results and analysis of this 

study are presented in Chapter Four.  
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Chapter 4: Results 

Introduction 

Chapter 4 provides a summary of the study’s results addressing the four research 

questions, testing the hypotheses, and drawing conclusions regarding MTM constructs associated 

with F&V consumption behaviors among AANHPI college students. Two research questions 

focused on each of MTM constructs to explain and predicted the initiation and sustenance among 

students who reported not consuming five cups of F&V. Another research question examined the 

MTM constructs that explained and predicted sustenance among students were meeting the 

recommended five cups or more of F&V daily. The fourth research question examined how the 

MTM sustenance constructs explained the number of F&V consumed by the target population. 

Data collection occurred from June 3, 2023, through August 10, 2023. A research panel of 

eligible participants was provided by Qualtrics marketing services to participate in the study 

(Miller et al., 2020 –maybe add another citation). Descriptive statistics, Pearson’s correlations, 

hierarchical multiple linear regression, and multiple logistic regression analyses were used to 

answer the study’s research questions. Four hundred and thirty-six participants completed this 

study. Of the 436 participants, 237 participants (54.4%) reported not consuming the 

recommended five cups of F&V, whereas 199 participants (45.6%) reported meeting the 

recommended five cups daily of cups of F&V. 

Socio-Demographic Characteristics of Study Sample  

The mean age of the study participants was 24.17 ± 9.96 years (Table 1). All participants 

in the study identified as being AANHPI, with majority of the respondents reported being Asian 

American (n = 329, 75.5%, Table 1). The most common Asian subgroups were Chinese (n = 80), 

Asian Indian (n = 70), and Filipino (n = 55).  Out of the 95 respondents in the study who 

identified as Native Hawaiian and/or Pacific Islander (NHPI), the largest group consisted of 
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those who identified as Native Hawaiian (n = 55), followed by individuals of Samoan ethnicity 

(n = 19). Table 1 shows the F&V consumption behaviors of participants who consumed five or 

more of the daily cups of F&V were predominately females compared to males (57.3% vs 

41.2%, p = 0.001). Conversely, participants who were not meeting the daily recommended cups 

of F&V were predominately males compared to females (57.0% vs. 40.1% p = 0.001). More than 

half of the participants consisted of upperclassman who were unemployed and held a GPA of a 

3.0 or higher. Participants who consumed five or more cups of F&V were more likely to report 

living on-campus compared to those consuming less than five cups (34.7% vs. 25.3%, P = 0.03, 

Table 1). Majority of participants were from the Southern (38.1%) or Western (24.3%) regions of 

the U.S.. 

 

Table 1: Socio-Demographics Characteristics of AANHPI College By F&V  Consumption Guidelines (N=436) 
 

Variable name Categories 
Overall 

sample 

Fruit and Vegetable 

Consumption Guidelines 
P value 

   

Five or more 

cups 

 (n=199) 

Less than five 

cups (n=237) 
 

Age in years (Mean 

± S.D.) 
- 24.17 ± 9.96 24.69 ± 10.65 23.73 ± 9.34 0.32 

Gender n (%) 

 

Male  209 (47.9) 82 (41.2) 135 (57.0) 0.001 

Female  217 (49.8) 114 (57.3) 95 (40.1)  

Other/Prefer not to say  10 (2.3) 3 (1.5) 7 (3.0)  

Race n (%) 

 

Asian American 329 (75.5) 145 (72.9) 184 (77.6) 0.09 

Asian Indian 70 (16.1) 29 (19.6) 41 (21.2)  

Chinese 80 (18.3) 40 (27.0) 40 (20.7)  

Filipino 55 (12.6) 18 (12.2) 37 (19.2)  

Japanese 19 (4.4) 6 (4.1) 13 (6.7)  

Korean 29 (6.7) 13 (8.8) 16 (8.3)  

Vietnamese 28 (6.4) 11 (7.4) 17 (8.8)  

Cambodian 2 (0.5) 1 (0.7) 1 (0.5)  

Indonesian 2 (0.5) 1 (0.7) 1 (0.5)  

More than one Asian 

Group 
19 (4.4) 9 (6.1) 10 (5.2)  

Other 37 (8.5) 20 (13.5) 17 (8.8)  
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Native Hawaiian and/or 

Pacific Islander 
95 (21.8) 51 (25.6) 44 (18.6)  

Native Hawaiian 53 (12.2) 27 (50.0) 26 (49.1)  

Tongan 7 (1.6) 4 (7.4) 3 (5.7)  

Samoan 19 (4.4) 9 (16.7) 10 (18.9)  

Micronesian 6 (1.4) 5 (9.3) 1 (1.9)  

Guamanian (Chamorro) 12 (2.8) 6 (11.3) 6 (11.1)  

More than one NHPI 8 (1.8) 3 (5.6) 5 (9.4)  

Other 2 (0.5) 2 (3.8) 0 (0.0)  

Both Asian American, 

Native Hawaiian and/or 

Pacific Islander 

12 (2.8) 3 (1.5) 9 (3.8)  

Class Standing n (%) 

 

Freshman  94 (21.6) 45 (22.6) 49 (20.7) 0.32 

Sophomore 102 (23.4) 39 (19.6) 63 (26.6)  

Junior 81 (18.6) 36 (18.1) 45 (19.0)  

Senior 159 (36.5) 79 (39.7) 80 (33.8)  

Grade Point Average 

n (%) 

 

Less than 1.99 8 (1.8) 2 (1.0) 6 (2.5) 0.08 

2.00-2.49 15 (3.4) 5 (2.5) 10 (4.2)  

2.50-2.99 47 (10.8) 23 (11.6) 24 (10.1)  

3.00-3.49 139 (31.9) 53 (26.6) 86 (36.3)  

3.50-4.00 227 (52.1) 116 (58.3) 111 (46.8)  

Living Arrangement  

n (%) 

 

On- campus 129 (29.6) 69 (34.7) 60 (25.3) 0.03 

Off- campus 307 (70.4) 130 (65.3) 177 (74.7)  

Employment  

n (%) 

 

No 268 (61.5) 116 (58.3) 152 (64.1) 0.21 

Yes 168 (38.5) 83 (41.7) 85 (35.9)  

Region n (%) 

 

South 166 (38.1) 73 (39.2) 93 (36.7) 0.90 

Midwest 89 (20.4) 43 (21.6) 46 (19.4)  

Northeast 75 (17.2) 33 (16.6) 42 (17.7)  

West 106 (24.3) 50 (25.1) 56 (23.6)  

Notes: Group 1: AANHPI students who consumes the recommended five or more cups F&V  

Group 2: AANHPI students who do not consume the recommended five cups of F&V  

P values less than 0.05 are considered statistically significant. 

 

 

Confirmatory Factor Analysis 

Confirmatory factor analysis extraction method with the maximum likelihood approach 

was conducted on a sample size n = 436 among seven subscales of the MTM (advantages, 

disadvantages, behavioral confidence, changes in the physical environment, emotional 

transformation, practice for change, and the changes in the social environment). Construct 
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validation yielded a one-factor solution for each MTM subscale, generating Eigenvalues greater 

than 1 and all factor loadings exceeded the critical value of 0.32 (Tavakol & Wetzel, 2020). 

However, one item under the participatory dialogue – disadvantages construct had the lowest 

factor loading of 0.161. This item asked participants, “If you eat five cups of fruits and 

vegetables every day you will have more food-related expenses.” Factor loadings ranged from 

0.507 to a maximum loading of 0.880 (Table 2).  

The total variance of each subscale is reported in Table 2. Regarding the MTM initiation 

constructs, advantages items account for 41.43% of the total variance, while disadvantages items 

accounted 32.84% of the variance, behavioral confidence 49.58% of the variance, and changes in 

the physical environment 41.29% of the variance. Conversely, the MTM sustenance construct, 

specifically emotional transformation items explained 61.63% of the total variance in the 

questionnaire, while practice for change items accounted for 50.75%, and changes in the social 

environment items accounted for 50.35% of the total variance. 

 

Table 2: Confirmatory Factor Analysis: Construct Validity of MTM Construct Variables 

MTM Construct Item 
Corresponding  

Factor Loadings 
Eigenvalues 

Overall Variance Explained 

by the Factor 

Advantages   2.071 41.43% 

 

If you eat five cups of fruit 

and vegetables every day you 
will be healthy. 

0.696   

 

If you eat five cups of fruit 

and vegetables every day you 

will have variety in meals. 

0.601   

 
If you eat five cups of fruit 

and vegetables every day you 

will manage your weight. 

0.747   

 

If you eat five cups of fruit 

and vegetables every day you 

will have more energy. 

0.616   

 

If you eat five cups of fruit 

and vegetables every day you 

will have tasty food. 

0.536   

Disadvantages   1.642 32.84% 

 

If you eat five cups of fruit 

and vegetables every day you 

will not have enough proteins 

in your diet. 

0.590   
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If you eat five cups of fruit 

and vegetables every day you 
will be hungry most of the 

time. 

0.707   

 

If you eat five cups of fruit 

and vegetables every day you 

will have less energy. 

0.715   

 

If you eat five cups of fruit 

and vegetables every day you 

will have more food-related 

expenses. 

0.161   

 
If you eat five cups of fruit 

and vegetables every day you 

will enjoy meals less. 

0.507   

Behavioral Confidence   2.479 49.58% 

 

How sure are you that you 

will eat five cups of fruit and 

vegetables every day this 

week? 

0.715   

 

How sure are you that you 
will eat five cups of fruit and 

vegetables every day this 

week while maintaining your 

budget? 

0.699   

 

How sure are you that you 
will eat five cups of fruit and 

vegetables every day this 

week while enjoying the 

meals? 

0.751   

 

How sure are you that you 
will eat five cups of fruit and 

vegetables every day this 

week without getting fed up 

of eating them? 

0.686   

 

How sure are you that you 

will eat five cups of fruit and 

vegetables every day this 

week without feeling hungry? 

0.666   

Changes in the Physical 

Environment 
  1.239 41.29% 

 

How sure are you that you 

will have fruits and 

vegetables available to you 
for all meals? 

0.789   

 

How sure are you that you 

will be able to eat fruits and 

vegetables at a restaurant? 

0.541   

 
How sure are you that you 

will be able to afford fruit and 

vegetables for meals? 

0.568   

Emotional Transformation   1.849 61.63% 

 

How sure are you that you 

can direct your 

emotions/feelings to the goal 

of eating five cups of fruits 

and vegetables every day? 

0.730   

 

How sure are you that you 

can motivate yourself to eat 

five cups of fruit and 

vegetables every day? 

0.880   

 

How sure are you that you 
can overcome self-doubt in 

accomplishing the goal of 

eating five cups of fruits and 

vegetables every day? 

0.736   
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Practice for Change   1.522 50.75% 

 

How sure are you that you 

can keep a self-diary to 

monitor eating five cups of 

fruits and vegetables every 
day?  

0.626   

 

How sure are you that you 

can be able to eat five cups of 

fruit and vegetables every day 

if you encounter barriers? 

0.836   

 

How sure are you that you 

can change your plan for 

eating five cups of fruits and 

vegetables every day if you 

face difficulties? 

0.657   

Changes in the Social 

Environment 
  1.510 50.35% 

 

How sure are you that you 

can get the help of a family 
member to support you with 

eating five cups of fruits and 

vegetables every day? 

0.736   

 

How sure are you that you 

can get the help of a friend to 
support you with eating five 

cups of fruit and vegetables 

every day? 

0.771   

 

How sure are you that you 

can get the help of a health 
professional to support you 

with eating five cups of fruit 

and vegetables every day? 

0.611   

 Notes: Extraction method: Maximum likelihood 

 

 

Descriptive Statistics and Internal Consistency of MTM Construct Variables  

Table 3 illustrates the descriptive statistics of the MTM constructs. The independent 

variables are all the MTM constructs (i.e., participatory dialogue, behavioral confidences, 

changes in the physical environment, emotional transformation, practice for change, and changes 

in the social environment). The dependent variables are represented by the initiation and 

sustenance of F&V consumption among AANHPI college students.  

The mean scores for initiation and sustenance were significantly different across the 

groups who reported not meeting the recommended daily cups of F&V and those who met the 

recommended daily cups of F&V (Table 3). Mean scores were highest among the AANHPI 

college students who reported the intake of five cups or more of F&V when compared to the 

AANHPI college students with reported lower consumption of less than five cups of F&V. The 
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constructs, behavioral confidence, changes in the physical environment, emotional 

transformation, practice for change, and changes in the social environment were highly 

associated among the AANHPI students who reported consuming five or more cups of F&V 

daily.  Conversely, no significant difference was found in participatory dialogue between 

ANNHPI college students who consumed the recommended five cups of F&V daily and those 

who did not. 

 Among AANHPI students who consumed five or more cups of F&V daily the mean 

scores were higher (M = 2.62, SD = 0.98) compared to those not consuming the recommended 

five cups of F&V daily (M = 1.71, SD = 1.00). This showed a statistically significantly mean 

difference of 0.91, 95% CI [0.723, 1.098, p < 0.0001, Table 3]. It was also found that the mean 

sustenance score was higher among those who consumed five or more daily cups of fruit and 

vegetables (M = 2.39, SD = 1.13) than those who were not consuming the recommended five 

cups of F&V (M = 1.44, SD = 1.05). This showed a statistically significant mean difference of 

0.95, 95% CI [0.744, 1.154, p < 0.0001, Table 3]. 

In table 3, Cronbach’s alpha was also reported.  Cronbach’s alpha was used to assess the 

internal consistency across all MTM constructs among AANHPI college students who were 

meeting the recommended F&V daily consumption (n=237) and with those who did not (n=199). 

The commonly acceptable Cronbach’s alpha value is 0.70; however, both participatory dialogue 

– disadvantages (0.65), and changes in the physical environment (0.66), fell below this 

acceptable threshold. 
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Table 3: Mean and Score Ranges of MTM Constructs Based on F&V Consumption 

Groups 
Five or more cups 

(n = 199) 

Less than five cups 

(n = 237) 
 

Constructs 
Possible score 

range 

Observed score 

range 
Mean ± S.D. Cronbach’s alpha 

Possible score 

range 

Observed score 

range 
Mean ± S.D. Cronbach’s alpha p-value 

Initiation 0–4 0–4 2.62±0.98 - 0–4 0–4 1.71±1.00 - <0.0001 

Participatory dialogue: 

advantages 
0–20 4–20 14.16±2.80 0.73 0–20 0–20 13.29±3.41 0.80 0.004 

Participatory dialogue: 

disadvantages 
0–20 0–18 8.04±3.31 0.67 0–20 0–18 8.02±3.13 0.65 0.951 

Participatory dialogue: 

advantages—

disadvantages score 

−20–20 −5–+20 6.12±4.53 - −20–+20 −10–+18 5.27±5.02 - 0.066 

Behavioral confidence 0–20 0–20 12.01±3.97 0.80 0–20 0–20 7.77±3.95 0.77 <0.0001 

Changes in the physical 

environment 
0–12 0–12 6.91±2.67 0.66 0–12 0–12 5.65±2.77 0.64 <0.0001 

All Initiation scales - - - 0.74 - - - 0.71 - 

Sustenance 0–4 0–4 2.39±1.13 - 0–4 0–4 1.44±1.05 - <0.0001 

Emotional transformation 0–12 0–12 7.53±2.56 0.81 0–12 0–12 5.77±2.86 0.81 <0.0001 

Practice for change 0–12 0–12 6.39±2.63 0.71 0–12 0–12 4.83±2.71 0.73 <0.0001 

Changes in the social 

environment 
0–12 0–12 7.07±2.72 0.74 0–12 0–12 5.85±3.02 0.73 <0.0001 

All Sustenance scales - - - 0.85 - - - 0.85 - 

Entire scale - - - 0.87 - - - 0.86 - 



  

  52 

Pearson Correlation between MTM Constructs and Likelihood of Initiation and 

Sustenance 

Table 4 describes the Pearson correlations among all MTM constructs and the likelihood 

of initiation and sustenance by meeting the daily F&V consumption guidelines (i.e., five or more 

cups vs less than five cups) among AANHPI college students.  

There was a direct correlation between participatory dialogue and the following 

constructs: behavioral confidence (r = 0.317, p < 0.001), changes in the physical environment (r 

= 0.264, p < 0.001) emotional transformation (r = 0.326, p < 0.001), practice for change (r = 

0.237, p < 0.001), and changes in the social environment (r = 0.264, p < 0.001). Furthermore, 

there was a strong correlation between behavioral confidence and four constructs: changes in the 

physical environment (r = 0.516, p < 0.001), emotional transformation (r = 0.624, p < 0.001), 

practice for change (r = 0.548, p < 0.001), and changes in the social environment (r = 0.495, p < 

0.001).  Additionally, there was a direct correlation between changes in the physical environment 

with three constructs: emotional transformation (r =0.484, p < 0.001), practice for change r = 

0.426, p < 0.001, and changes in social environment (r = 0.534, p < 0.001).  Emotional 

transformation had a high correlation between practice for change (r = 0.638, p < 0.001), and 

changes in the social environment (r = 0.528, p < 0.001). Lastly, there was a correlation between 

the following two constructs, practice for change and changes in the social environment (r = 

0.525, p < 0.001). 
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Table 4: Pearson Correlations between MTM Constructs 

MTM  

Construct  

Participatory  

Dialogue 

Behavioral  

Confidence 

Changes in 

the Physical 

Environmen

t 

Emotional 

Transformation 

Practice  

for Change 

Changes in the  

Social  

Environment 

1. 

Participatory 

Dialogue  

1 0.317**  

[0.230, 0.399] 
0.264** 

[0.175,0.349] 

0.326**  

[0.240, 0.408] 

0.237** 

[0.147,0.324] 

 

 

0.264** 

[0.174, 0.349] 

2. Behavioral 

Confidence 

 1 0.516* 

[0.443, 

0.582] 

0.624** 

[0.564, 0.679] 

0.548** 

[0.479, 0.611] 

0.495** 

[0.421,0.563] 

3. Changes in 

the Physical 

Environment 

  1 0.484** 

[0.409,0.553] 

0.426** 

[0.346, 0.500] 

0.534** 

[0.464,0.598] 

4. Emotional 

Transformatio

n 

   1 0.638* 

[0.579, 0.691] 

0.528* 

[0.457, 0.593] 

5. Practice for 

Change 

    1 0.525** 

[0.453, 0.589] 

6. Changes in 

the Social 

Environment 

     1 

**p < 0.01; Participatory dialogue is represented by perceived advantages and perceived disadvantages 
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Hierarchical Multiple Regression (HRM) among MTM Constructs and Covariates 

A hierarchical multiple regression analysis was conducted to assess the association 

between the likelihood of initiation and the consecutive incorporation of the MTM initiation 

constructs. This analysis conducted controlled for socio-demographic characteristics of age, 

gender, GPA, class standing, living arrangement, and employment (Table 5).  

Among the AANHPI college students who do not meet the daily recommended five cups 

of F&V, Model 4 showed a statistically significant likelihood of initiation, R2 = 0.362, F (1, 227) 

= 8.603, p-value = 0.004 with an adjusted R2 = 0.337 (refer to Table 5). With the addition of 

behavioral confidence, Model 3 showed an increase in R2  of 0.338, F (1, 228) = 80.632, p < 

0.0001. The dependent variable regarding sustenance, showed the full model (Model 4) had an 

increase in R2 = 0.337, F (1, 227) = 12.813, p-value =0.005 with an adjusted R2 = 0.311 (Table 

5). Furthermore, Model 3 (the addition of practice for change) also showed a statistically 

significant increase in R2 of 0.313, F (1, 228) = 11.355, p < 0.001 
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Table 5: Hierarchical Multiple Regression among AANHPI College Students Who Do Not Consume the Recommended 

Five Cups of F&V Daily (N=237) – Initiation and Sustenance Models 

Do not consume the 

recommended daily five cups of 

F&V 

B SE Beta p 

95.0% CI for B 

LL UL 

Initiation 

Age .-003 .006 -.029 .597 -.015 .009 

Gender (ref Male) .028 .111 .014 .800 -.191 .248 

GPA (ref upper) .-.213 .146 -.080 .145 -.500 .074 

Class standing -.067 .111 -.033 .546 -.285 .151 

Living arrangements (ref off-

campus) 

.166 .129 .072 .199 -.088 .420 

Employment (ref employed) .114 .113 .055 .313 -.108 .336 

Participatory Dialogue .015 .011 .076 .185 -.007 .037 

Behavioral Confidence .119 .015 .470 <.001 .090 .149 

Changes in the Physical 

Environment 

.061 .021 .169 .004 .020 .102 

Model Statistics: predictors of covariates and all three MTM initiation constructs (participatory dialogue, behavioral 

confidence, and changes in the physical environment) produced the following results: R2 = 0.362, F (1, 227) = 8.603, p-value = 

0.004; adjusted R2 = 0.337  
Sustenance 

Age -.001 .006 -.011 .840 -.014 .011 

Gender (ref Male) -.041 .116 -.019 .725 -.270 .188 

GPA (ref upper) .013 .155 .005 .933 -.293 .319 

Class standing .100 .118 .048 .397 -.133 .333 

Living arrangements (ref off-

campus) 

.344 .136 .143 .012 .076 .612 

Employment (ref employed) -.040 .120 -.018 .740 -.277 .197 

Emotional Transformation .110 .027 .301 <.001 .058 .163 

Practice for Change .070 .028 .182 .012 .016 .125 

Changes in the Social Environment .065 .023 .186 .005 .020 .109 

Model Statistics: predictors of covariates and all three MTM sustenance constructs (emotional transformation, practice for 

change, and changes in the social environment) produced the following results: R2 = 0.337, F (1, 227) = 12.813, p-value 

=0.005; adjusted R2 = 0.311 

 

Note. Abbreviations: B = Coefficient Estimate, SE = Standard Error, Beta = Standardized Coefficient, LL = Lower Limit, UL = 

Upper Limit  
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Hierarchical multiple regression analysis was conducted to assess the association between 

the likelihood of sustenance and the sequential addition of its corresponding constructs–

emotional transformation, practice for change, and changes in the social environment, while 

controlling for socio-demographic characteristic of age, gender, GPA, class standing, living 

arrangement, and employment (Table 6).  

Among the AANHPI college students who do consume the recommended five cups of 

F&V daily, Model 2 showed a statistically significant likelihood of sustenance. Model 2 (the 

addition of emotional transformation) showed a significant increase in R2 of 0.277, F (1, 191) = 

63.814, p < 0.001.  Furthermore, Model 3 (the addition of practice for change) also showed a 

significant increase in R2  of 0.354, F (1, 190) = 22.378, p-value < 0.001; adjusted R2 = 0.326 

(Table 6). 
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Table 6: Hierarchical Multiple Regression Among AANHP College Students and 

Sustenance of Consuming Five or More Cups of F&V (N=199) – Sustenance Model  

 

Consume the 

recommended daily 

five cups of F&V 

B SE Beta p 

95.0% CI for B 

LL UL 

Sustenance 

Age .006 .007 .058 .348 -.015 .009 

Gender (ref Male) -.065 .134 -.028 .630 -.191 .248 

GPA (ref upper) -.059 .187 -.019 .752 -.500 .074 

Class standing .103 .142 .045 .467 -.285 .151 

Living arrangements 

(ref off-campus) 

-.106 .145 -.045 .468 -.088 .420 

Employment (ref 

employed) 

.259 .136 .113 .058 -.108 .336 

Emotional 

Transformation 

.122 .033 .276 <.001 -.007 .037 

Practice for Change .139 .033 .058 <.001 .090 .149 

Changes in the Social 

Environment 

.023 .030 -.028 .447 .020 .102 

Model Statistics: predictors of covariates and two MTM sustenance constructs (emotional 

transformation, and practice for change) produced the following results: R2 = 0.354, F (1, 190) 

= 22.378, p-value < 0.001; adjusted R2 = 0.326  
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Logistic Regression Model among MTM Constructs, Covariates, and Meeting F&V 

Guidelines 

Females had a 76.5% increase in odds of consuming five or more cups of fruit and 

vegetables compared with males (Odds Ratio [OR]: 1.765, 95% Confidence Interval [CI]: 0.460-

1.173., p = 0.013). Those who were living on campus had an 82% increase in the odds of 

consuming five or more cups of fruit and vegetables when compared with those who do not live 

on campus (OR: 1.82, 95% CI: 1.098-3.017, p=0.020). Those expressing higher behavioral 

confidence had a 1.33 times higher likelihood to consume five or more cups of F&V compared 

with those with lower behavioral confidence. The odds of consuming five or more cups of F&V 

were not significantly associated with age, participatory dialogue, changes in the physical 

environment, emotional transformation, practice for change, or changes in the social 

environment (Table 7). 
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Table 7: Multiple Logistic Regression to Investigate Factors Associated with Meeting F&V 

Guidelines 

Variables 

Odds Ratio 95% 

Confidence 

Interval 

P value 

Age 1.01 0.985 1.037 0.410 

Gender: Female vs. Male 1.76 1.127 2.765 0.013 

Class Standing: Lower Classman vs. 

Upperclassman 

0.73 0.460 1.173 0.196 

GPA:  Below a 3.0 vs. Above a 3.0 1.02 0.556 1.855 0.960 

Living Arrangement: On campus vs. 

Off-campus 

1.82 1.098 3.017 0.020 

Work status: Yes vs. No 1.10 0.693 1.737 0.693 

Participatory Dialogue 0.97 0.919 1.015 0.170 

Behavioral Confidence 1.33 1.224 1.437 <0.001 

Changes in the Physical 

Environment 

0.96 0.861 1.058 0.377 

Emotional Transformation 1.05 0.932 1.176 0.437 

Practice for Change 1.03 0.918 1.147 0.648 

Changes in the Social Environment 0.98 0.855 1.085 0.699 

* p-value < 0.05 

 

 

Summary 

Chapter four described the study's findings through descriptive statistics, confirmatory 

factor analysis, Pearson correlation, hierarchical multiple regression, and logistic regression. 

These analyses collectively contribute to describing MTM constructs associated with daily F&V 

consumption behaviors among AANHPI college students. The MTM initiation constructs were 

statistically significant in explaining the intent of initiation of F&V consumption among 

AANHPI college students who reported not consuming the recommended five cups of F&V 

daily. Further only two sustenance constructs, emotional transformation and practice for change 
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were significantly associated with the intent to sustain F&V consumption behaviors among 

AANHPI college students who did not meet the recommended five cups of F&V and students 

who did meet the recommended daily intake. The next chapter will discuss further the significant 

findings from this study along with the strengths and limitations, future research 

recommendations, and implications for practice. 
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Chapter 5: Discussion 

 

Introduction 

This study utilized a quantitative theory-based survey research design based on the MTM 

constructs of health behavior change to explain the intention AANHPI college students in the 

U.S. to initiate and sustain daily consumption of five cups of F&V. This chapter discusses the 

key findings of this study as described in chapter four as it relates to the literature. Furthermore, 

the strengths and limitations of this study will be discussed, along with validity and 

reproducibility. Implications for practice, recommendations for research, and a final summary 

will be provided as concluding remarks of this study.   

Summary of Purpose and Findings 

Results revealed that all the MTM initiation constructs (specifically, participatory 

dialogue, behavioral confidence, and changes in the physical environment) were associated with 

the intent to initiate F&V consumption behaviors among AANHPI college students who did not 

meet the recommended daily five cups of F&V. These constructs were found to be significantly 

associated with the intent to initiate F&V consumption and accounted for 33.7% of the variance 

among students who expressed not meeting the recommended five cups of F&V. The variance 

appears relatively low compared to similar studies (Sharma et al., 2018), this may suggest further 

exploration or refinement of the model. Similarly, the three components of the MTM sustenance 

model (specifically, emotional transformation, practice for change, and changes in the social 

environment), proved to be associated with intention to maintain F&V consumption behaviors 

among AANHPI college students. These factors accounted for 31.1% of the variance among 

students who reported not consuming the recommended five cups of F&V. Also, this study 

examined the sustenance of students who reported they consumed five cups of F&V daily, and 
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only two MTM sustenance components (specifically, emotional transformation and practice for 

change) were associated with intention to sustain and maintain F&V consumption behaviors and 

accounted for 32.6% of the variance.  

Interpretation of Findings 

Descriptive Statistics 

There was a trend towards higher adherence to the consumption of fruit and vegetable 

guidelines among Asian Americans (75.5% of the overall sample). However, a more detailed 

analysis revealed variations within Asian American subgroups. For instance, Chinese participants 

had a higher prevalence of meeting the guidelines compared to other Asian groups. There was 

variability in fruit and vegetable consumption adherence among NHPI, with NH showing higher 

adherence to meeting the fruit and vegetable consumption levels. In this study, there were 

differences in fruit and vegetable (F&V) consumption among AANHPI students based on 

gender, with females indicating a higher F&V consumption compared to males. These findings 

align with previous studies that observed gender differences in F&V consumption (Mello 

Rodrigues et al., 2019; Albrahim et al., 2017). 

Initiation of Consuming the Recommended Daily Five Cups of F&V Behavior  

As previously noted, the college years represent a pivotal time for developing healthy 

habits and self-efficacy concerning one’s health (Mello Rodrigues et al., 2019; Nelson et al., 

2008). Previous studies show that specific factors influence F&V consumption among college 

students which include perceived benefits, self-efficacy for healthy eating, and accessibility 

(Jung et al., 2020). These factors were also examined in this current study. Approximately 

33.7% of the variance in the likelihood to engage in the initiation of F&V consumption was 

explained by all MTM initiation constructs, namely, the advantages and disadvantages 
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(participatory dialogue), the sureness of consuming five cups of F&V (behavioral confidence) 

and how readily accessible resources are for F&V consumption (changes in the physical 

environment), among students who are not meeting the recommended daily cups of F&V (p < 

0.004). These findings underscore the importance of these factors in influencing health 

behavior change towards F&V consumption among AANHPI college students. 

The score for participatory dialogue would be higher if the perceived advantages 

outweighed disadvantages; however, in this study participants who did not meet the 

recommended intake of five or more cups of F&V perceived greater disadvantages than 

advantages in consuming five or cups of F&V. Each unit increase in participatory dialogue 

accounted for a 0.076 increase in the likelihood of the initiation of consuming the recommended 

daily five cups of F&V. This suggests that students with a more favorable perceived balance of 

perceived advantages over disadvantages had a higher likelihood of taking the initial steps 

towards meeting the recommended daily five cups of fruit and vegetables intake.  

Furthermore, each unit of increase of behavioral confidence and changes in the physical 

environment corresponded to 0.470 and 0.169 increase, respectively, in the likelihood of 

initiating the consumption of the recommended daily intake of five cups of F&V. In behavioral 

and social science research, the strength and meaningfulness of these associations has been 

assessed in terms of an adjusted R2 (Ozili, 2022; Sharma, 2015).  

The contributions of MTM initiation constructs has been established through 

investigating other health behaviors among college students such as physical activity (Nahar et 

al., 2016), smaller portion size consumption (Sharma et al., 2016), and water consumption 

instead of sugar-sweetened beverages (Sharma et al., 2017). Additionally, self-efficacy is a 

construct like behavioral confidence which has been adequately used in the examination of fruit 
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and vegetable consumption behaviors among children and young adults (Al-Otaibi, 2014; Ahn et 

al. 2016; Kreausukon et al., 2012; Najimi & Ghaffari 2013). This suggests that initiation and 

behavioral confidence likely play an important role in fruit and vegetable consumption behaviors 

that deserve further study in future behavioral interventions.  

There were statistically significant differences between all MTM initiation constructs 

(specifically, participatory dialogue, behavioral confidence, and changes in the physical 

environment) (p < 0.001) among ANNHPI college students. Notable differences were prominent 

in students who reported consuming five or more cups of F&V compared with students who 

were not meeting these guidelines. This finding supports the potential value of MTM constructs 

in helping to understand factors important for meeting recommended five cups of fruits and 

vegetables guidelines among college students. The design of theoretical health interventions and 

culturally tailored social marketing campaigns should utilize the constructs of participatory 

dialogue, behavioral confidence, and changes in the physical environment to encourage the 

consumption of the recommended daily five cups of F&V among AANHPI college students.  

Sustenance of Consuming Recommended Daily Five Cups of F&V Behavior 

The study examined the associations with MTM in sustaining the consumption of the 

recommended daily five cups of F&V. Specifically, the sustenance model was analyzed among 

students who reported not meeting the daily recommended five cups of F&V daily and revealed a 

31.1% of the variance in the likelihood to sustain the daily consumption of five cups of F&V, 

which was consistent to other studies (Sharma et al., 2018). All three sustenance constructs: 

emotional transformation (i.e., transforming one’s emotions into goals of consuming the daily 

five cups F&V), practice for change (i.e., the constant thinking of plans to maintain the 

consumption of fruits and vegetables), and changes in the social environment (i.e., the support 
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from family, friends, peers, and health professionals to continue the consumption of fruits and 

vegetables) were significantly associated with sustenance of fruit and vegetable consumption 

behaviors. Every unit increase in emotional transformation accounted in a 0.301 emotional 

transformation increase in the likelihood of sustaining the daily consumption of five cups of 

F&V. For each unit of increase of practice for change, there was a 0.182 increase in likelihood of 

sustaining the daily consumption of five cups of F&V. Similarly, a unit increase in changes in the 

social environment corresponded to a 0.186 rise.  

Moreover, among students who reported consuming five cups of F&V, two MTM 

sustenance constructs, namely, emotional transformation and practice change accounted for 

approximately 32.6% of the variance in the likelihood of sustaining adequate consumption of 

five cups of F&V daily, which is consistent with a previous study assessing fruit and vegetable 

intake (William et al., 2020). A study conducted by William et al. among adult African American 

men from barbershops, yielded results consistent with this study’s findings, which showed the 

changes in the social environment, an MTM sustenance construct, did not predict the intention to 

sustain daily consumption of F&V (2020). This may be due to AANHPI college students’ 

determination of making their own decisions regarding their dietary behaviors and stepping 

outside of their own cultural norms and parental influence.  

Additionally, emotional transformation and living arrangement (on-campus) were 

statistically significant predictors suggesting that individuals with higher emotional 

transformation and living on campus were more likely to meet the recommended fruit and 

vegetable consumption guidelines. Further, Gender (females) was statistically significant 

predictor in which females had a higher odd of meeting the guidelines of consuming five cups or 
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more of fruits and vegetables when compared to males which is consistent with other studies 

(Odum & Xu, 2019; Boek et al., 2012; Mello Rodrigues et al., 2019) 

Strengths of the Study  

This study provided evidence indicating that daily consumption of five cups of F&V can 

be explained through a theory-based research study design. These findings can be used to inform 

future interventions. Additionally, this study focused uniquely on the aspects of initiation and 

sustenance of daily consumption of F&V among AANHPI college students, in which there is a 

lack of studies solely focusing on this population. This study used a previously validated survey 

instrument assessing fruit and vegetable consumption behaviors among college students, further 

providing a foundation for reliability and validity of the study’s findings. This study utilized a 

theory-based instrument designed for assessing F&V consumption among AANHPI college 

students. While the instrument has been used in previous research (Hayes et al., 2019; 

Kapukotuwa et al., 2023; Nerida et al., 2023) it is important to note that the theoretical constructs 

within this instrument have undergone thorough testing specifically in the context of our 

investigation (Brown et al., 2019; William et al., 2020; Sharma et al., 2018).  

This study contributes to the growing body of research by providing valuable insights 

into F&V consumption behaviors among college students, further validating and extending the 

applicability of the theoretical constructs in this unique population. Using a cross-sectional study 

design has limitations; however, it provided quick results at a meager cost. This type of study 

design is unable to establish causation (Setia, 2016). 

Limitations of the Study  

This study had several limitations. This study relied on self-reported data which 

introduces several biases such as recall, response and social desirability biases (Althubaiti, 

2016). A single 24-hr recall is unable to account for day-to-day variation of diet, thus it has the 
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potential to underestimate or overestimate consumption (Gibson et al., 2017). However, the 

primary approach for measuring attitudes towards health behavior relies only on self-reported 

measurements. Another limitation is the study did not test the instrument’s reliability over time 

which is important to conduct before experimental studies.  

The generalizability of this study is limited, due to the specific characteristics of the 

chosen sample. Most participants were predominately of Asian American identity (75.5%); thus, 

the study’s findings were more applicable towards Asian American subgroups than NHPI groups. 

Additionally, the study resulted in only 95 respondents from NHPI populations which presents 

challenges in drawing conclusions about this group’s F&V consumption behaviors. 

Consequently, the study’s findings may not be broadly applicable to all college students and 

adults, and caution should be applied when interpreting the study’s results.  

Reproducibility and Validity of the Study 

Chapter 3 describes the study’s reproducibility and validity. For future studies aiming to 

reproduce these findings, several suggestions and recommendations should be addressed as they 

relate to the survey instrument. Specifically, the face and content validity of the survey were not 

explicitly examined in this study. Validity and reliability of the survey questions should involve a 

panel of six experts with expertise in behavioral theory, public health, and the AANHPI 

population as well as repeat testing of measures. This approach would contribute to refining the 

survey tool for use in diverse populations such as AANHPIs. Face and content validity was not 

performed on the study’s survey tool based on the prior validation of the survey instrument 

among college students.    

Furthermore, confirmatory factor analysis results indicated that all items in the survey 

were valid in assessing the appropriate intended construct. This was determined based on factor 
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loadings greater than critical threshold of 0.326 and an Eigenvalue greater than or equal to 1. The 

examination of the construct of participatory dialogue- disadvantages revealed that one item did 

not meet critical value. The item addressing participatory dialogue – disadvantages, was related 

to increased food-related expenses due to consuming F&V daily and yielded a factor loading 

0.161, which is below the critical threshold 0.326, thus future studies may be needed to improve 

its validity. Each MTM construct had a Cronbach’s alpha above 0.70 which further supports the 

reliability of this  instrument and that the constructs were consistently measuring the same 

aspects. Therefore, this instrument is reliable and should be considered  for future studies 

addressing F&V consumption behaviors among AANHPI populations and in the development 

and implementation of theory-based interventions.  

Research Recommendations 

This study underscores the need for longitudinal and experimental studies to determine 

the causal relationships between the MTM constructs and F&V daily consumption among 

AANHPI college students. It may be advantageous to explore the variation in fruit and 

vegetables consumption behaviors among the different subgroups within the AANHPI 

community. Aggregated data within the AANHPI group prevents researchers' ability to discern 

health disparities and inequities within each subgroup, posing challenges in developing effective 

interventions due to the immense diversity among AANHPI subgroups. Investigating how 

cultural norms, traditions and values impact the initiation and sustenance of F&V consumptions 

can help researchers understand what factors influence food choices and dietary behaviors within 

the AANHPI community.  

As mentioned previously, validating the survey instrument further through face and 

content validity can improve the tool’s reliability and relevance for the AANHPI population. 

Utilizing a mixed-methods approach that combines quantitative and qualitative data like focus 
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group or semi-structured interviews can provide a more comprehensive understanding of the 

factors influencing AANHPI college student’s dietary behaviors. Further designing technology-

based interventions (Fackler et al., 2021) that utilize applications or online platforms can deliver 

culturally tailored messages to promote fruit and vegetable consumption within the AANPI 

college student population.  

Implications For Practice  

The findings from this study support use of the MTM for designing and evaluating 

interventions aimed at promoting fruit and vegetable consumption among AANHPI college 

students. This study demonstrates a need for individual-behavior interventions targeted at 

AANHPI college students as understanding and addressing health behaviors at an individual-

level are essential in health promotion and intervention efforts. Designing culturally tailored 

interventions is important for the effectiveness and relevance of these interventions. The 

AANHPI population is very diverse, thus it is important to consider cultural norms, traditions, 

and values related to food health and dietary practices.  

Utilizing the MTM construct of participatory dialogue should be considered in health 

behavior interventions, as a two-day dialogue with program facilitators that address the 

advantages and disadvantages of having a healthy diet rich in fruits and vegetables. Utilizing 

public health professionals and medical professionals like physicians can serve as facilitators for 

reinforcing this two-way participatory dialogue on aspects of a healthy diet. Building behavioral 

confidence can be done through programs that teach students healthy grocery shopping habits, 

implement goal-setting activities that are aligned with cultural values and preferences, and 

participating in cooking classes that introduce students to ways of meal prepping fruits and 

vegetables would be beneficial in boosting confidence in including F&V into daily meals.  
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Regarding the physical environment, changes can be employed by college campuses by 

improving the accessibility of F&V by offering options of affordable healthy vending machines 

around campus. Additionally, if the cost of fruits and vegetables were reduced, this could make 

them more affordable and accessible to students on campus which can encourage students to 

make healthier food choices (Dhillon et al., 2019; Henley et al., 2023; van den Bogerd et al., 

(2020).  

Regarding building long-term F&V consumption behaviors among AANHPI college 

students, they may need to learn how to direct their emotions towards consuming adequate cups 

of F&V daily. This can be achieved by role playing methods, in which a student can learn how to 

overcome barriers and self-motivate oneself in consuming meals that have adequate F&V 

(Guillaumie et al., 2012; Peng, 2009). To improve the construct of practice for change, 

participants can meet with health educators/nutritionists on campus to learn about different 

strategies (mobile application or diary/log) on how to monitor their behaviors and identify ways 

to accomplish their healthy eating goals. To reinforce changes in the social environment 

construct, it is essential to integrate various forms of social support (i.e., friends, family, peers, or 

health professionals) when designing health promotion interventions.  

Conclusions 

In conclusion, this study utilized a quantitative theory-based survey design to investigate 

the initiation and sustenance of daily F&V consumption among AANHPI college students in the 

U.S.. This study found that a substantial amount of AANHPI college students were not adhering 

to the daily recommended five cups of F&V.  Further, this study showed evidence that the MTM 

theoretical framework can help promote F&V consumption behaviors among AANHPI college 

students.  Specifically, among AANHPI college students who were not adhering to the daily 

recommended five cups of F&V, the MTM constructs related to initiation, namely participatory 
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dialogue, behavioral confidence, and changes in the physical environment were significant 

factors in influencing initiating the behavior of F&V consumption. The MTM constructs related 

to sustenance, namely emotional transformation, practice for change, and changes in the social 

environment were also found to be significant predictors of long-term F&V consumption 

behaviors.  

This study also examined the sustenance of AANHPI students who met the recommended 

F&V consumption behaviors and found that only emotional transformation and practice for 

changes were vital, thus further research is needed in determining what social environmental 

factors are influential in this group. Lastly, there is a need to develop and implement culturally 

tailored interventions to assess MTM for efficacy and effectiveness in fruit and vegetable 

consumption behaviors among AANHPI college students.  
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Appendix A  

Summary of Theory-Based F&V Interventions - Literature Review  

Author(s)/Ye

ar   

Purpose   Sample   Behavioral 

Theory   

Study 

Design   

Intervention   Results   

Kothe et al., 

2012   

To evaluate 

the impact 

of a theory-

based F&V 

intervention

     

Australia   

University   

1st year 

undergradua

te (n = 

194)   

Theory of 

Planned 

Behavior   

Pretest/Postte

st    

Duration 30-

day program   

Intervention 

group: 

received Fresh 

Facts    

F&V 

consumption 

increased by 

0.83 

servings/day   

   

Intention, 

attitudes, 

subjective 

norms, and 

perceived 

behavioral 

control 

increased (p 

<.05)   

Kreausukon 

et al., 2012   

To improve 

F&V 

consumptio

n based on 

two 

components

: self-

efficacy 

and action 

planning 

skills   

Thailand   

Chiang Mai 

University   

Full-time 

undergradua

te students 

(n = 114) 

enrolled in 

second 

semester 

psychology 

class   

The Health 

Action 

Process 

Approach   

Randomized 

Controlled 

Trial   

Duration: 2.5 

hours over the 

weekend    

    

Intervention 

group: 

nutrition 

information 

based on 

Thailand’s 

nutrition 

guidelines 

presented by a 

trained 

lecturer   

   

Control group: 

given general 

nutritional 

guidelines and 

asked to 

continue 

reading at 

home   

F&V 

consumption 

was higher the 

intervention 

group when 

compared to 

control 

group.    
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Najimi & 

Ghaffari, 

2013   

To assess 

effectivenes

s of theory-

based 

educational 

intervention 

on F&V 

consumptio

n for grade 

4 students   

Isfahan, 

Iran   

Grade 4 

students (n 

= 138)   

   

   

   

Social 

Cognitive 

Theory   

Randomized 

Controlled 

Trial   

Duration: 4 

weeks   

Intervention 

group: 

received 

nutrition 60 

minute 

nutrition 

education over 

4-week 

period.    

   

Control group: 

no specific 

nutritional 

education   

   

   

   

   

SCT constructs 

of behavioral 

capability, self-

efficacy, social 

support, and 

observational 

learning 

increased 

significantly 

after 

intervention 

exposure.    

   

F&V 

consumption 

increased    

Kothe & 

Mullan, 

2014   

To evaluate 

a F&V 

intervention 

guided by 

Theory of 

Planned 

behavior   

Australia   

University   

1st year 

undergradua

tes (n = 

162)   

Theory of 

Planned 

Behavior   

Randomized 

Controlled 

Trial   

Duration: 30-

day program 

called Fresh 

Facts   

   

Intervention 

group: 

received 

automated 

messages 

every 3 days ; 

two different 

email 

frequency 

levels- short 

and long   

   

Control group: 

no 

intervention   

Fresh Facts did 

not increase 

F&V 

consumption   
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Duncan et 

al., 2015   

To examine 

the impact 

of a school 

garden 

theory-

based  12-

week 

intervention 

on the 

intent and 

behavior 

related to 

children’s 

fruit and 

vegetable 

consumptio

n.   

   

   

   

Coventry, 

UK   

Two 

primary 

schools   

Total 

participants 

(n = 77)    

Boys (n = 

34)    

Girls (n = 

43)   

   

   

   

Theory of 

Planned 

Behavior   

Non-

randomized 

Controlled 

Trial   

Duration: 12-

weeks 

gardening 

intervention   

Intervention 

group: 12 

weeks 

gardening 

curriculum   

   

Control group: 

standard 

school 

curriculum   

Intervention 

increased F&V 

consumption 

(p<.01) and 

not in control 

group (p>.1)   

   

TPB constructs 

increased from 

pre to post   

Ahn et al., 

2016   

To test a 

technology-

assisted 

validation 

system 

integrated 

in the 

virtual pet 

system on 

F&V 

consumptio

n.   

Hampton, 

Georgia    

4H Summer 

Camp   

Children 7-

13 years old 

(n=68)   

Male 

(n=32)    

Female 

(n=36)   

   

   

   

Social 

Cognitive 

Theory   

Randomized 

Controlled 

Trial   

Duration: 4 

days    

Three 

experimental 

conditions: 

virtual dog, 

computer only, 

and baseline   

   

   

   

F&V 

preferences 

increased in all 

three 

conditions.    

   

No significant 

differences 

between 

experimental 

conditions on 

F&V 

preferences.   

    

Taghdisi et 

al., 2016   

To 

determine 

the impact 

of a F&V 

educational 

intervention 

based on 

the Theory 

of planned 

behavior   

Azerbaijan, 

Iran   

Elementary 

schools (n 

=6)   

4-6th grade 

male 

students 

(n=184)   

Theory of 

Planned 

Behavior   

Quasi-

randomized 

Controlled 

Trial   

Duration: Jan 

2013-Jun 

2014   

   

Intervention 

group (n = 94): 

four 45 min 

training 

sessions; one 

60-min 

training 

sessions for 

The nutritional 

education 

sessions 

significantly 

increased on 

every TPB 

construct 

(intention, 

attitude, 

subjective 

norm, and 

perceived 
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teachers and 

parents. 

Instructional 

booklet was 

given after the 

intervention 

sessions.   

   

Control group 

(n=90): 

received no 

nutritional 

education 

sessions.    

   

   

   

   

behavioral 

control) among 

the 

intervention 

participants 

(p<.05).   

Lin et al., 

2017   

To evaluate 

the impact 

of a F&V 

intervention 

among high 

school 

students.   

   

   

   

Qazvin, 

Iran   

High 

Schools (n 

=48)   

Students 

aged 13-18 

(n =449)   

   

   

   

The Health 

Action 

Process 

Approach   

Cluster 

Randomized 

Controlled 

Trial   

Duration: 1 

month and 6-

months   

   

Intervention 

group: 

Mother/adoles

cent or 

Adolescent 

received a 20 

minute 

discussion on 

healthy diets 

(F&V intake), 

and a 

brochure   

   

Control group: 

only received a 

questionnaire 

(HAPA 

constructs)   

Intervention 

led to an 

increase of 

F&V 

consumption. 

Adolescents in 

the 

Mother/adoles

cent group had 

a higher 

increase of 

F&V than just 

the adolescent 

group.    
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Menezes et 

al., 2018   

To evaluate 

a F&V 

nutrition 

intervention 

effectivenes

s among 

vulnerable 

population   

Belo 

Horizonte, 

Brazil   

Health 

Academy 

Program 

(n=18)   

Female 

participants; 

20 years or 

older 

(n=1483)   

   

   

Transtheoreti

cal Model   

Randomized 

Controlled 

Trial   

Duration: 7 

months   

Intervention 

group (n=9)   

Workshops; 

postcard; 

interactive 

based 

activities; 

informative 

material   

Control group 

(n=9)   

   

   

   

   

Preliminary 

data showed 

F&V 

intervention 

was feasible 

for larger 

population 

groups and 

health 

service.    

Brown et al., 

2020   

To design 

and 

evaluate a 

multi-

theory F&V 

intervention 

among 

African 

American 

women.   

   

   

Jackson, 

Mississippi   

African 

American 

women 18 

years or 

older   

   

   

Multi-

Theory 

Model 

(MTM) of 

health 

behavior 

change   

   

   

Randomized 

Controlled 

Trial   

   

   

Duration: 8 

weeks   

Intervention 

group (n=26): 

pretest, 

posttest and 

follow up- 

Sisters Adding 

Fruits and 

Vegetables for 

Optimal 

Results 

(SAVOR)   

Control group: 

(n=28); 

Knowledge 

based 

intervention   

   

   

The SAVOR 

intervention 

showed an 

increase of 

consumption 

of F&V from 

pretest to 

posttest to 

follow up. All 

constructs of 

the MTM 

model were 

significant 

(p<0.05) in 

predicting 

F&V 

consumption 

except for 

participatory 

dialogue.   
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Appendix B 

F&V Consumption Behaviors in AANHPI College Students – Survey Instrument  

 

TITLE OF STUDY:   

Utilizing the Multi-Theory Model (MTM) to Explain Fruit and Vegetable Consumption of Asian 

American, Native Hawaiian, and Pacific Islander College Students in the United States 

    

INVESTIGATOR(S) AND CONTACT PHONE NUMBER:    

Jason Flatt, Ph.D., Principal Investigator, (702) 895-5586    

Noehealani Bareng-Antolin, MPH, Co-Principal Investigator, (702) 275-8783   

    

To utilize a fourth-generation Multi-Theory Model (MTM) to explain the initiation and 

sustenance of fruit and vegetable consumption among Asian American, Native Hawaiian, and 

Pacific Islander (AANHPI) undergraduate college students in the United States. You are being 

asked to participate in the study because you meet the following criteria:    

    

1) Enrolled as student undergraduate at a U.S. College or University    

2) Identify as Asian American, Native Hawaiian and/or Pacific Islander    

3) 18 years of age or older   

    

If you volunteer to participate in this study, you will be asked to complete 43 questions on-line 

survey regarding your fruit and vegetable consumption behaviors.    

    

Your participation in this study is voluntary. You may withdraw at any time. You are encouraged 

to ask questions about this study at the beginning or any time during the research study. There is 

no direct benefit of this survey to you, however your responses will help in developing effective 

health promotion programs. All data from this survey will be kept confidential and secured.   

    

This study includes only minimal risks. The survey will take approximately 15 minutes of your 

time. For questions regarding the rights of research subjects, any complaints or comments 

regarding the manner in which the study is being conducted you may contact the University of 

Nevada Las Vegas (UNLV) Office of Research Integrity – Human Subjects at 702-895-2794, or 

via email at IRB@unlv.edu.    

    

Participant Consent: I have read the above information and agree to participate in this study. I am 

at least 18 years of age. A copy of this form has been given to me.    

    

If you agree to participate in this survey and meet the criteria listed above, please select yes to 

proceed to the survey.  
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• Yes  

• No  

 

 

 

 

 

Q1 During the past 24 hours how many total cups (8 oz.) of fruits did you eat?  

______________________________________________________________ 

 

 

 

 

Q2 During the past 24 hours how many total cups (8 oz.) of vegetables did you eat? 

________________________________________________________________ 

 

 

Q3 Please total your responses from Q1 and Q2. Is your total number ≥ (greater than or equal to) 

5? 

• No  

• Yes  

 

 

 

Q4 What gender do you identify as? 

• Male  

• Female  

• Other __________________________________________________ 

• Prefer not to say  

 

 

Q5 How old are you today? (provide a number in years- ex: 18 years old) 

________________________________________________________________ 
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Q6 What is your race or ethnicity? 

• Asian American, Native Hawaiian, and/or Pacific Islander  

• Neither Asian American, Native Hawaiian or Pacific Islander  

 

 

 

Q7 What race or ethnicity do you associate yourself with? Please select all that apply. 

• Asian  

• Native Hawaiian and or Pacific Islander  

 

 

 

Q8 Which Asian group do you mostly identify with? (Select all that apply) 

• Asian Indian (India)  

• Chinese  

• Filipino  

• Japanese  

• Korean  

• Vietnamese  

• Cambodian  

• Indonesian  

• Other (e.g., Pakistani, Hmong, etc.) 

__________________________________________________ 
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Q9 Which Pacific Islander group(s) do you associate yourself with? (Select all that apply) 

• Native Hawaiian  

• Tongan  

• Samoan  

• Micronesian  

• Palauans  

• Guamanian (Chamorro)  

• Marshallese  

• Other (e.g., Tahitian, Chuukese, etc.) 

__________________________________________________ 

 

 

Q10 What is your student class standing? 

• Freshman  

• Sophomore  

• Junior  

• Senior  

 

 

 

Q11 What is your current overall GPA (grade point average- on a 4.00 scale)? 

• Less than 1.99  

• 2.00 - 2.49  

• 2.50 - 2.99  

• 3.00 - 3.49  

• 3.50 - 4.00  

 

 

 

Q12 Where do you live?  

• On campus  

• Off-campus  
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Q13 Do you work? 

• No  

• Yes (please indicate how many hours a week (e.g., 10, 20, 40), do not provide a range.) 

__________________________________________________ 

 

 

 

Q14 In which state do you currently reside? 

 

 

 

Q15  

Participatory Dialogue- Advantages  

If you eat five cups of fruits and vegetables every day you will be healthy. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

 

Q16  

Participatory Dialogue- Advantages  

If you eat five cups of fruits and vegetables every day you will have variety in meals. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  
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Q17  

Participatory Dialogue- Advantages  

If you eat five cups of fruits and vegetables every day you will manage your weight. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

 

Q18  

Participatory Dialogue- Advantages  

If you eat five cups of fruits and vegetables every day you will have more energy. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

 

Q19  

Participatory Dialogue- Advantages  

If you eat five cups of fruits and vegetables every day you will have tasty food. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  
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Q20  

Participatory Dialogue- Disadvantages  

If you eat five cups of fruits and vegetables every day you will not have enough proteins in your 

diet. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

 

Q21  

Participatory Dialogue- Disadvantages  

If you eat five cups of fruits and vegetables every day you will be hungry most of the time. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

Q22  

Participatory Dialogue- Disadvantages  

If you eat five cups of fruits and vegetables every day you will have less energy. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  
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Q23  

Participatory Dialogue- Disadvantages  

If you eat five cups of fruits and vegetables every day you will have more food-related expenses. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

 

Q24  

Participatory Dialogue- Disadvantages  

If you eat five cups of fruits and vegetables every day you will enjoy meals less. 

• Never  

• Almost Never  

• Sometimes  

• Fairly Often  

• Very Often  

 

 

Q25  

Behavioral Confidence How sure are you that you will eat five cups of fruits and vegetables 

every day this week?  

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  
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Q26  

Behavioral Confidence How sure are you that you will eat five cups of fruits and vegetables 

every day this week while maintaining your budget?  

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q27  

Behavioral Confidence How sure are you that you will eat five cups of fruits and vegetables 

every day this week while enjoying the meals?  

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

Q28  

Behavioral Confidence How sure are you that you will eat five cups of fruits and vegetables 

every day this week without getting fed up of eating them?  

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  
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Q29  

Behavioral Confidence How sure are you that you will eat five cups of fruits and vegetables 

every day this week without feeling hungry?  

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q30  

Changes in Physical Environment How sure are you that you will have fruits and vegetables 

available to you for all meals? 

• Not At All sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

Q31  

Changes in Physical Environment How sure are you that you will be able to eat fruits and 

vegetables at a restaurant? 

• Not At All sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  
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Q32  

Changes in Physical Environment How sure are you that you will be able to afford fruits and 

vegetables for meals? 

• Not At All sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q33 Emotional Transformation 

How sure are you that you can direct your emotions/feelings to the goal of eating five cups of 

fruits and vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q34 Emotional Transformation 

How sure are you that you can motivate yourself to eat five cups of fruits and vegetables every 

day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  
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Q35 Emotional Transformation 

How sure are you that you can overcome self-doubt in accomplishing the goal of eating five cups 

of fruits and vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q36  

Practice for Change 

 How sure are you that you can keep a self-diary to monitor eating five cups of fruits and 

vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

Q37  

Practice for Change 

 How sure are you that you can be able to eat five cups of fruits and vegetables every day if you 

encounter barriers? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q38  

Practice for Change 
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 How sure are you that you can change your plan for eating five cups of fruits and vegetables 

every day if you face difficulties?? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q39 Changes in Social Environment 

 How sure are you that you can get the help of a family member to support you with eating five 

cups of fruits and vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q40 Changes in Social Environment 

 How sure are you that you can get the help of a friend to support you with eating five cups of 

fruits and vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  
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Q41 Changes in Social Environment 

 How sure are you that you can get the help of a health professional to support you with eating 

five cups of fruits and vegetables every day? 

• Not At All Sure  

• Slightly Sure  

• Moderately Sure  

• Very Sure  

• Completely Sure  

 

 

 

Q42 Behavior Change- Initiation  

 How likely is it that you will eat five cups of fruits and vegetables every day in the upcoming 

week? 

• Not At All Likely  

• Somewhat Likely  

• Moderately Likely  

• Very Likely  

• Completely Likely  

 

 

 

Q43 Behavior Change- Sustenance 

 How likely is it that you will eat five cups of fruits and vegetables every day from now on? 

• Not At All Likely  

• Somewhat Likely  

• Moderately Likely  

• Very Likely  

• Completely Likely  

 

 

Scoring Sheet 

 

Construct of advantages (items 15-19): 0-4 scale; cumulative sum with a possible score of 0-20 

units.  
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Construct of disadvantages (items 20-24): 0-4scale; cumulative sum with a possible score of 0-

20 units.  

 

Construct of participatory dialogue: Disadvantages score subtracted from advantages score to 

derive a possible score of -20 to + 20 units.  

 

Construct of behavioral confidence (items 25-29): 0-4 scale; cumulative sum with a possible 

score of 0-20 units.  

 

Construct of changes in the physical environment (items 30-32): 0-4 scale; cumulative sum with 

a possible score of 0-12 units.  

 

Construct of emotional transformation (items 33-35): 0-4 scale; cumulative sum with a possible 

score of 0-12 units. 

 

Construct of practice for change (item 36-38): 0-4 scale; cumulative sum with a possible score of 

and then sum to derive a possible score of 0-12 units.  

 

Construct of changes in the social environment (39-41): 0-4 scale; cumulative sum with a 

possible score of 0-12 units.  

 

Construct of initiation intention (item 42): 0-4 scale; possible score of 0-4 units.  

 

Construct of sustenance intention (item 43): 0-4 scale; possible score of 0-4 units 

 

© Manoj Sharma 
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Appendix C:  IRB Approval Notification Letter 

 

 
ORI-HS, Exempt Review Exempt Notice 

 

 

DATE: June 12, 2023 

 

TO: Jason Flatt 

FROM: Office of Research Integrity - Human Subjects 

 

PROTOCOL TITLE: UNLV-2023-241 Utilizing the Multi-Theory Model to Explain the Fruits 

and Vegetables Consumption of Asian American, Native Hawaiian and Pacific Islander 

(AANHPI) College Students in the United States 

SUBMISSION TYPE: Initial 
Action: Exempt 

REVIEW DATE: June 12, 2023 

RVIEW TYPE: EXEMPT 

 

REVIEW CATEGORY: Category 2.(i). Research that only includes interactions involving 

educational tests (cognitive, diagnostic, aptitude, achievement), survey procedures, interview 

procedures, or observation of public behavior (including visual or auditory recording) if at 

least one of the following criteria is met: 

The information obtained is recorded by the investigator in such a manner that the identity of the 

human subjects cannot readily be ascertained, directly or through identifiers linked to the 

subjects; 

 

This memorandum is notification that the protocol referenced above has been reviewed as 

indicated in Federal regulatory statutes 45 CFR 46 and deemed exempt under exempt category 

2(i) as noted in the Review Category. 

 

PLEASE NOTE: 

Upon final determination of exempt status, the research team is responsible for conducting the 

research as stated in the exempt application reviewed by the ORI – HS, which shall include using 

the most recently submitted Informed Consent/Assent and recruitment materials. 

 

If your project involves paying research participants, it is recommended to contact 

HSComp@unlv.edu to ensure compliance with the Policy for Incentives for Human Research 

mailto:HSComp@unlv.edu
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Subjects. 

 

Any changes to the application may cause this study to require a different level of review. 

Should there be any change to the study, it will be necessary to submit a Modification request for 

review. No changes may be made to the existing study until modifications have been 

approved/acknowledged. All unanticipated problems involving risk to subjects or others, and/or serious 

and unexpected adverse events must be reported promptly to this office. 

 

Any non-compliance issues or complaints regarding this protocol must be reported promptly to this 

office. 

 

Please remember that all approvals regarding this research must be sought prior to initiation of 

this study (e.g., IBC, COI, Export Control, OSP, Radiation Safety, Clinical Trials Office, etc.). 

 

If you have questions, please contact the Office of Research Integrity - Human Subjects at 

IRB@unlv.edu or call 702-895-2794. Please include your study title and study ID in all 

correspondence. 

 

 

Office of Research Integrity - Human Subjects 

4505 Maryland Parkway . Box 451047 . Las Vegas, Nevada 89154-1047 

(702) 895-2794 . IRB@unlv.edu 

 

 

 

 

 

 

 

 

 

 

 

mailto:IRB@unlv.edu
mailto:IRB@unlv.edu
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