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INTRODUCTION 

The Program and the Problem 

The Produce Prescription (Rx) program serves 

patients who utilize a local free clinic, have incomes below 

the federal poverty line, are uninsured, and have a diet-

related health condition. This program is run by a team of 

Registered Dietitians (RDs) who specialize in providing 

nutrition-related services [1]. Participants receive nutrition 

education, cooking demos, recipes, and a bag of local 

produce (their nutrition prescription). Their nutrition 

prescription provides enough produce for participants to 

eat two servings each day for fourteen days. The hope is to 

improve disease maintenance through nutrition education 

and the promotion of plant-based diets. However, the 

program is experiencing irregular levels of attendance. Even 

though the program provides free services, it must pay for 

the produce and packaging materials. Irregular attendance 

patterns threaten the fidelity and sustainability of the 

program. It could also impact the health outcomes seen in 

the participants. The fidelity of the program and health 

outcomes of the participants are impacted because it may 

appear that the program is ineffective, when the 

intervention was not implemented (they did not get their 

nutrition prescription). The sustainability of the program is 

impacted because along with improved disease 

maintenance, the program seeks to lower the amount of 

medication needed to manage chronic health conditions, 

which the clinic also provides for free. Reducing the 

participants medications saves the clinic money and 

increases the sustainability of both the clinic and the 

Produce Rx program. 

 

The Solution to the Program 

The Produce Rx program seeks to create a 

Thurstone scale. Thurstone scales are used to measure 

attitudes towards a particular focus. The focus of the 

Hamilton Healthy Eating Attitude Thurstone (HEAT) scale is 

to measure favorable and unfavorable attitudes towards 

fruit and vegetable consumption. This will be used to screen 

future candidates of the program and assist in selecting 

participants who have higher likelihoods of adherence. If 

the Produce Rx program can select participants with higher 

likelihoods of adherence and attendance, this will improve 

the fidelity, sustainability, and possible health impacts of 

the program. 

 



Journal of Food & Nutritional Sciences [2021; 3(1): 7-17]      Open Access 
  

 

 

 This work is licensed under a Creative Commons Attribution 4.0 International License. 

Thurstone Scales 

Attitudes are expressions of an individual’s views 

on physical, cognitive, and affective aspects of their lives. 

Measuring these constructs often require the use of a scale 

that determines favorable and unfavorable attitudes at 

different continuums. Thurstone scales were the first of 

their kind and contain four vital phases after the main 

construct is selected: item creation, an item analysis, 

statistical rigor, and pilot testing. Item creation should result 

in an ample number of statements that relate to the 

construct. Judges or experts in the construct being 

measured should perform the item analysis, which includes 

ranking each item on a range of favorable to unfavorable. 

Statistical rigor should reduce the final scale to eleven to 

twenty-two items. Pilot testing helps to understand how 

well the scale works on the target population and if changes 

need to be made. Throughout this process the researcher 

must remain alert to context, wording, the construct being 

measured, and additional factors. Scales that measure 

attitudes are used across multiple disciplines [2]. Thurstone 

scales have recently been created to measure buying habits 

and attitudes of food company stakeholders and even to 

evaluate the dietary habits seen in those at-risk for head 

and neck cancer [3-4]. This shows the diversity of Thurstone 

scales. This research project will highlight the creation and 

validation of the H-HEAT scale in relevance to the Produce 

Rx program  

 

METHODS 

Item Creation 

The initial list of items was generated by reviewing 

comments made my Produce Rx participants. Individuals 

who work within and outside the healthcare field were also 

consulted. Eighty items were created due to these actions. 

Additionally, national questionnaires and smaller studies 

assisted in item generation [5-9]. None of the studies had 

identical aims to this research project. However, they were 

similar enough to make comparisons and gather ideas. The 

scale now had one-hundred and twenty-five items. The next 

step was to use the Health Belief model (HBM) to classify 

each item [10]. This is used to predict health-related 

behaviors in individuals and is commonly used in health and 

social sciences. Each of the one-hundred and twenty-five 

items were characterized as perceived susceptibility (n = 7), 

perceived severity (n = 15), perceived benefits (n = 25), 

perceived barriers (n = 23), cues to action (n = 21), and self-

efficacy (n = 34). 

Experts in creating Thurstone scales (n = 2) were 

contacted and members of the research team were 

consulted concerning the next steps. The main suggestions 

were to lower the reading level, make each item a strong 

indicator of positive or negative attitudes, and reduce the 

number of items. After reviewing the current scale and 

referencing literature, the Flesch-Kincaid Reading Ease Level 

was increased (62.2 to 84.7), the grade level was lowered 

(7.9 to 3.0), and the scale was reduced from one-hundred 

and twenty-five to eighty items. 

Once the Clemson University Office of Research 

Compliance granted approval, the researchers began to 

create the item-analysis and questionnaire using Qualtrics. 

It was decided that conducting the item-analysis should be 

done online because of the status of the Coronavirus 

Disease 2019 (COVID-19) pandemic in the United States [11-

12]. Additionally, this enabled researchers to reach 

individuals across a wider geographical location. Since the 

item-analysis was online, extra notes were added as 

guidance throughout the questionnaire. Respondents were 

asked to rate each item on a scale of 1.0 (very unfavorable) 

to 11.0 (very favorable). The item-analysis could be 

completed using a computer or smart-device. A total of 

fifty-six individuals were contacted via email, text message, 

and Facebook Messenger to complete the questionnaire. 

Information regarding these respondents can be found in 

Table 1 and Table 2.  

 

Pilot Testing and Cognitive Interviews 

The H-HEAT scale was pilot tested on two groups. 

The first group consisted of junior and senior Human 

Nutrition students at Clemson University. Based on their 

degree requirements, it was determined that they would be 
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expected to have favorable attitudes towards fruit and 

vegetable consumption [13]. 

The other group were patients of a local clinic. 

They were nearly identical to the patients of the Clemson 

Free Clinic (the target population); low-income, uninsured, 

most had a diet-related health condition, and they utilized a 

community-based free healthcare facility [14]. It was 

hypothesized that the students would have higher scores 

than the patients of the local free clinic. 

After reviewing information about the COVID-19 

pandemic and reviewing research concerning over the 

phone interviews, it was determined that conducting the 

pilot tests and cognitive interviews over the phone would 

be the most appropriate option [15]. The script was 

developed in accordance with requirements provided by 

Clemson University’s Office of Research Compliance [16]. 

Messages were sent to the directors of the Human Nutrition 

program at Clemson University and the local clinic (via email 

and phone). The cognitive interviews and pilot testing took 

place from July to September in 2020. 

 

RESULTS 

There was a 69% response rate for the initial item-

analysis. Items from each Median value (1.0-11.0) were 

selected based on how small their Interquartile Range (IQR) 

was. In the case of a “tie” both items were included. This 

process reduced the eighty-item scale to twenty, which was 

then pilot tested on patients of a local clinic and Human 

Nutrition students. A 44% response rate was obtained from 

individuals at the local free clinic. Their demographic 

information and scores can be seen in Table 3. Additionally, 

six Human Nutrition students participated. Their 

demographics and scores can be seen in Table 4. The 

twenty-item scale took an average of eight and a half 

minutes to complete (including probing questions). Items 

were removed based on the results of the cognitive 

interviews and conducting an item-total statistic. The final 

twelve-item scale can be seen in Table 5. It had a 

Cronbach’s alpha of .07. The finalized scale was used to 

recalculate the highest and lowest scores from the students 

and patients of the local clinic. The scores of individuals with 

favorable scores increased and vice versa with those who 

had less favorable scores. The results can be seen in Table 6 

 

DISCUSSION 

Item-Analysis Response Rates 

Participants were given fourteen days to complete 

and submit their responses. One individual completed the 

item-analysis after it closed, which resulted in the removal 

of their data. Another individual reached out and thought 

the double negative questions (a positive and negative 

attitude and a choice of 1.0-11.0) were confusing. However, 

that issue was resolved. Qualtrics estimated that it would 

take 20 minutes to complete the analysis. However, the 

results revealed that it took participants an average of 34 

minutes to complete.  

 

Pilot Test and Cognitive Interview Reflections 

Grunts, sighs, and other verbal expressions 

typically associated with frustration were heard during the 

interviews. These individual were not asked follow-up 

questions in fear that they would become too distressed 

and withdrawal from the study. A few individuals asked the 

facilitator to explain the purpose of the study more in-depth 

due to misinterpretations of what was being asked of them. 

One individual thought there was an actual test involved 

(due to it being called a pilot test). Perhaps some of the 

terminology in the opening statement needed to be 

simplified to the reading level of the scale. Additionally, 

longer items were asked to be repeated more often. 

Perhaps they are too long for a phone-administered scale. 

The most concerning comment and expression 

received was laughter. Research shows that how an 

interviewer responds to laughter invitations or provides 

pseudo laughter can impact the study [17]. Laughter can 

reduce how serious a respondent takes the study and 

increases the likelihood of respondent bias. Some research 

organizations go as far to prohibit laughter (from the 

administrator) done over the phone [18]. Pseudo laughter 
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occurred with the patients of the local clinic but not the 

Human Nutrition students. 

 

Calculating the H-HEAT Scale Score 

To use the scale, add the sum the scores of the 

items that the respondent agrees with and divide by the 

number of items they agreed with. 

 

IMPLICATIONS FOR RESEARCH AND PRACTICE 

Threats to Internal and External Validity 

Threats to internal and external validity include the 

history threat, selection bias, the mortality threat, and the 

instrumentation threat [19]. All the participants participated 

in the study during the COVID-19 pandemic. However, they 

took it at different times and dates. Additionally, some of 

the students participated before and after the start of the 

2020 fall semester. These outside events can be linked to 

the history threat and may have impacted the data. 

Selection bias may have occurred when the health 

professionals were selected to conduct the item-analysis. 

These individuals were not randomly selected. They were 

limited to who the lead researcher knew on a professional 

basis. Additionally, an invitation was not sent out to all 

healthcare professionals. The mortality threat occurred 

while the pilot tests and cognitive interviews were being 

administered at the local clinic. A total of three individuals 

participated but decided to withdrawal after the 

confidentiality statement was read. All these factors could 

reduce the validity of the study. The instrumentation threat 

was avoided while the pilot test and cognitive interviews 

were administered because the same researcher and scale 

were used. 

 

Future Uses, Advancing the Field, and COVID-19 

Although research involving the creation and use of 

Thurstone scales exist, there is limited data on such scales 

being used on low-income, uninsured, and multimorbidity 

populations. There is also limited information regarding the 

effectiveness of a food prescription program like the one 

highlighted by this research project. In many aspects, the 

Produce Rx program and the H-HEAT scale can serve as a 

pilot for other programs seeking to address similar topics. 

This advances the field of nutrition and dietetics by adding 

to the growing body of research and allowing similar 

programs to avoid pitfalls in their implementations. This is 

especially important due to the impacts of COVID-19. A 

study showed that individuals reported having increased 

ingestion of sweets, processed meats, and other 

undesirable food choices. It also showed decreases in dairy 

intake, whole grain products, and other desirable foods. 

However, there were reports of increased water intake. The 

study related this to varying levels of food security during 

COVID-19 [20]. However, adding the elements of attitudes 

towards desirable and undesirable food choices, which 

could be done with the H-HEAT scale, would add a rich 

source of data to the field. 

 

CONCLUSION 

The H-HEAT scale measures favorable and unfavorable 

attitudes towards fruit and vegetable consumption. It was 

designed to be used as a screening tool for admission into 

the Produce Rx program, whose fidelity, health impact, and 

sustainability were threatened by irregular attendance 

patterns. Selecting participants with favorable H-HEAT scale 

scores would ideally alleviate this issue. Additionally, the 

Produce Rx program and the H-HEAT scale serve as pilots 

for similar programs to allow them to avoid pitfalls in their 

implementation and add to the growing body of research. 
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TABLES 

Table 1. Occupations of the Healthcare Professionals Involved in the Item-Analysis (n = 39). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbreviations: RD, Registered Dietitian; RN, Registered Nurse. 

 

Table 2. Experience Level of the Healthcare Professionals Involved in the Item-Analysis (n = 39). 

Yrs. Count 

5 or less 21 

6 to 10 5 

10 or more 13 

 

Abbreviations: Yrs., Years. 

 

Table 3. Self-Reported Age, Sex, Ethnicity, Disease State, Score, and Attitude Favorableness of the Pilot Test and Cognitive 

Interviews done on Participates of a Local Free Clinic (n = 22). 

Age (Yrs.) Sex Ethnicity DM or HTN Score Favorableness 

62 F Black/AA DM 7.4 Favorable 

58 F W DM and HTN 6.4 Favorable 

54 F W HTN 8.2 Favorable 

Occupation Count 

WIC Nutritionist 1 

RD 19 

Clinical/Inpatient RD 8 

Director of Wellness 1 

RN 4 

Outpatient RD 1 

University Professor 2 

4-H Youth Development Agent 1 

Corporate RD 1 

Dietetic Internship Director 1 
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60 F Black/AA DM 8.5 Favorable 

57 F W DM and HTN 8.8 Favorable 

52 M Black/AA DM and HTN 9.1 Very Favorable 

48 M Black/AA HTN 8.1 Favorable 

33 F Hispanic DM 8.6 Favorable 

50 F W DM 8.5 Favorable 

28 F W DM 7.7 Favorable 

32 M Black/AA Neither 8.6 Favorable 

46 F W HTN 9.3 Very Favorable 

63 F W Neither 9.2 Very Favorable 

50 M W HTN 9.1 Very Favorable 

57 F W DM and HTN 7.5 Favorable 

61 F W DM and HTN 6.5 Favorable 

55 M W DM and HTN 7.8 Favorable 
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55 F W DM 9.4 Very Favorable 

51 F W DM 7.4 Favorable 

33 F W DM 8.3 Favorable 

50 F W Neither 8.1 Favorable 

63 F Black/AA DM 8.0 Favorable 

 

Abbreviations: F, Female; M, Male; AA, African American; DM, Diabetes Mellitus; HTN, 

Hypertension, Yrs., Years; W, Non-Hispanic White. 

Favorableness Rankings: Very Unfavorable (1.0-2.2), Unfavorable (2.3-4.4), Neutral (4.5-6.6), Favorable (6.7-8.8), Very 

Favorable (8.9-11.0). 

 

Table 4. Self-Reported Age, Sex, Ethnicity, Grade Level, Score, and Attitude Favorableness of the Human Nutrition Students 

involved in the Pilot Test and Cognitive Interviews (n = 6). 

Age (Yrs.) Sex Ethnicity Grade Level Score Favorableness 

20 F W Junior 9.2 Favorable 

19 F W/Middle Eastern Junior 9.8 Favorable 

23 F W Senior 7.7 Favorable 

21 F W Senior 8.2 Favorable 

23 M Hispanic Senior 8.5 Favorable 

21 F W Senior 8.5 Favorable 

 

Abbreviations. Yrs., Years; F, Female; M, Male; W, Non-Hispanic White. 

Favorableness Rankings. Very Unfavorable (1.0-2.2), Unfavorable (2.3-4.4), Neutral (4.5-6.6), Favorable (6.7-8.8), Very 

Favorable (8.9-11.0). 
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Table 5. Final Items and Scores of the H-HEAT Scale. 

Item 

Number 

Score of 

Item 

Item 

1 7 I think my loved ones need fruits and veggies more than I do. 

2 1 I think only kids need to eat veggies. 

4 4 I think meat tastes better than veggies. 

6 2 Only skinny people eat fruits and veggies. 

9 11 I think eating a variety of fruits and veggies is a good thing. 

11 2 I am too old to eat fruits and veggies. 

14 3.5 Only healthy people eat fruit or veggies when they are hungry. 

16 5 

Only healthy people can eat fruits and veggies when those around them are eating junk food 

(like chips, cookies, or candy). 

17 1.5 I am not interested in eating fruits and veggies. 

18 10.5 I think you can eat veggies as a snack. 

19 8.5 

I think cutting tough foods, like sweet potatoes or butternut squash, requires more effort than 

it is worth. 

20 2.5 Overweight or obese people do not eat veggies. 

 

Abbreviations: Veggies, Vegetables; H-HEAT Scale, Hamilton Health Eating Attitudes Thurstone Scale. 
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Table 6. The Original and New H-HEAT Scale Scores and Attitude Favorableness of Students and Non-Students (n = 6). 

Student or Non-

Student 

Original Score (20-item 

scale) 

Original Attitude 

Favorableness 

New 

Score 

(12-item) 

New Attitude 

Favorableness  

Non-Student 9.4 Very Favorable 10.6 Very Favorable 

Non-Student 9.3 Very Favorable 10.6 Very Favorable 

Non-Student 6.5 Neutral 5.7 Neutral 

Non-Student 6.4 Neutral 6.1 Neutral 

Student 9.2 Very Favorable 9.5 Very Favorable 

Student 7.7 Favorable 9.5 Very Favorable 

 

Abbreviations: H-HEAT Scale, Hamilton Healthy Eating Thurstone Scale. 

Favorableness Rankings: Very Unfavorable (1.0-2.2), Unfavorable (2.3-4.4), Neutral (4.5-6.6), Favorable (6.7-8.8), Very 

Favorable (8.9-11.0) 


