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Abstract 

Objective: The study examined the impact of the Diabetes Prevention and Management program 

on dietary tracking, changes in dietary behavior, glycosylated hemoglobin (HbA1c) and weight 

loss over six months among rural adults with type 2 diabetes and prediabetes. The program was a 

health coach (HC)-led, community-based lifestyle intervention.  

Design: The study used an explanatory sequential quantitative and qualitative design to gain 

insight on participant’s dietary behavior and macronutrient consumption as well as experience 

with food tracking. Five of the 22 educational sessions focused on dietary education. Participants 

were taught strategies for healthy eating and dietary modification. Trained HCs delivered the 

sessions and provided weekly feedback to food journals. 

Participants: Obese adults with type 2 diabetes or prediabetes (n=94) participated in the program 

and fifty-six (66%) completed dietary tracking (optional) for six months. Twenty-two 

participated in three focus groups.  

Results: Fifty-nine percent consistently completed food journals. At 6 months, average diet self-

efficacy and dietary intake improved, and average weight loss was 4.58 ± 9.14lbs. Factors 

associated with weight loss included attendance, consistent dietary tracking, higher HbA1c, 

diabetes status, and calorie intake (Adjusted R
2
 = 43.5%; F=.003). Focus group participants 

reported the program improved eating habits. Consistency of dietary tracking was cumbersome 

yet was beneficial for making better choices and key to being honest.  

Conclusions: Participants who consistently tracked their diet improved dietary self-efficacy and 

intake over six months. This model has the potential to be reproduced in other rural regions of 

the United States.  

Keywords: nutrition education; dietary tracking; dietary self-efficacy; rural; diabetes mellitus; 

prediabetes 
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Introduction 

West Virginia (WV) is a predominantly rural state with high rates of type 2 diabetes 

(T2D) (15.9%) and prediabetes (15.9% and 34.8%, respectively)
(1)

. Additionally, high rates of 

poverty, obesity (41.2%)
(2)

, poor dietary habits, and physical inactivity in the state increase 

health risks and chronic disease prevalence and complications among adults
(3)

. Lifestyle 

interventions
(4)

, notably, exercise and dietary education, can significantly delay the onset of T2D 

and its complications, improve insulin sensitivity, and reduce fasting glucose levels
(4, 5)

. These 

T2D programs also enhance dietary knowledge and practice
(6)

 to improve dietary habits such as 

consumption of fruits and vegetables, lower salt and fat intake, and increase confidence and 

skills for dietary changes
(7)

. In addition, the American Diabetes Association’s (ADA’s) Nutrition 

Review Committee recommends a healthy eating plan to improve glycemic control with 

relatively fewer side effects and complement their medical management
(8)

. Dietary tracking is a 

useful tool for encouraging participants to adopt healthier eating behaviors such as estimating 

portion sizes, consuming food, and achieving dietary goals. Additionally, studies note 

improvements in insulin sensitivity, weight management, and HbA1c, leading to a lower risk of 

microvascular complications and cardiovascular disease among individuals with T2D or 

prediabetes
(6, 9)

. 

Lifestyle modifications have been shown to reduce the need for medications for adults 

with diabetes. However, approximately half have poor self-care
(10)

 and don’t receive provider 

counseling for behavioral modification
(11)

. Additionally, suboptimal social determinants of health 

factors (e.g., poor or lack of health care, food insecurity, and lack of transportation) 
(12)

 in WV 

impede access to individualized medical nutrition therapy and diabetes self-management 

education and support (DSMES). Hence, 91% of WV counties are designated as medically 

underserved
(13)

. Notably, diabetes is often considered a family or community disease in the 

region known for disease disparities and poor health outcomes
(14, 15)

.  

Traditionally, individuals with diabetes and prediabetes have different educational 

protocols. However, the current diabetes prevention and management program (DPM) combined 

two evidence-based programs – the National Diabetes Prevention Program and the Association 

of Diabetes Care and Education Specialists self-care behaviors. Additionally, the program design 

and implementation were informed by social cognitive theory
(16)

. The DPM
(17, 18)

 was a 12-

month multicomponent behavioral intervention focused on knowledge, skills, behavior 
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modification strategies, and weight loss in rural adults with T2D or prediabetes in WV
(5, 12, 19)

. It 

is important to note that dietary recommendations are the same for both T2D or prediabetes. 

As part of a larger study, this paper addresses a critical knowledge gap in the dietary 

intake of rural adults with T2D or prediabetes. Despite widespread interest in evidence-based 

diabetes nutrition assessments, there is a gap in research on food journaling to track dietary 

behavior among rural adults with chronic conditions. In addition, journaling duration for healthy 

eating outcomes has not been examined due to the educational support needed for an individual 

that takes into account personal food preferences, accessibility, and sociocultural factors
(20, 21)

. 

Hence, quantitative and qualitative assessments can provide a better understanding of eating 

behavior, motivation, and engagement. Therefore, the objectives of the current study were to (1) 

evaluate the impact of the DPM program on food tracking and dietary changes in the first 6-

months among obese adults with T2D or prediabetes; (2) describe the baseline dietary behavior 

and mean nutrients composition; (3) assess feedback about the program and experience with 

food tracking; and (4) examine the association of food tracking, dietary behavior, HbA1c, and 

weight loss over a 6-month program period.  

Methodology 

Study Design and Participants  

The study used an explanatory sequential quantitative and qualitative design to gain insight into 

the pre-and 6-month quantitative assessment of participants’ dietary behavior and macronutrient 

consumption as well as qualitative focus groups on the feedback and experience with tracking 

food intake. Data were collected in 2016-2018 from two cohorts of participants (n=94) who 

joined the program sequentially in 2015-17. Recruitment flyers were posted in churches, diabetes 

clinics/hospitals, YMCA, and educational institutions. In addition, the investigative team offered 

information meetings at several local churches, service organizations (e.g., Rotary club) and 

hospital/clinic diabetes meetings. The study was also advertised in the local newspapers. 

Eligibility included age 18 years and older, overweight or obese status (body mass index [BMI] 

≥ 25 kg/m
2
), and a diagnosis of prediabetes or T2D. The study included 94 adults who screened 

for eligibility and enrolled in the program. Cohort 1 participated from August 2015 to July 2016 

and completed the baseline, mid (6-month), and end-of-program (12-month) assessments. Cohort 

2 participated from August 2016 to July 2017 and completed all assessments. The study was 
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conducted according to ethical guidelines, and the Institutional Review Board approved all 

procedures for this research study at a large public university. All participants provided written 

informed consent before their baseline assessment and program participation. In addition, all 

participants were invited to participate in focus groups, and twenty-two individuals accepted. 

Three focus groups were conducted by two trained qualitative researchers who consulted on the 

project. Participants provided qualitative feedback about the overall program and experience 

with dietary tracking. 

Lifestyle Intervention 

The DPM program was a community-based, 12-month, 22-session culturally adapted 

lifestyle intervention. The program was an adaptation of the evidence-based curriculum of the 

National Diabetes Prevention Program
(22)

 and the Association of Diabetes Care and Education 

Specialists (ADCES7)
(23)

. The intervention was culturally tailored using an advisory board and 

was implemented in churches in two large counties in WV. The intervention was modeled after 

the Diabetes Prevention Program and included 60-minute group educational sessions for 12 

consecutive weeks, biweekly sessions for two months, and monthly sessions for the last six 

months. Trained health coaches (HCs) delivered the educational sessions and provided weekly 

feedback to food journals and health coaching to participants. Program overview and HC training 

has been described elsewhere
(24)

. Briefly, HCs were students enrolled in professional programs 

such as Public Health, Nursing, Pharmacy, Medicine, Physical Activity and Sports Sciences, 

Exercise Physiology, and Human Nutrition. All HCs completed sixteen hours of training 

provided by a multidisciplinary team. The training familiarized them with the curriculum, 

delivering the educational sessions, health coaching, and data collection. The program was 

implemented in the evening hours during the week (5:30 to 6:30 pm) or during the weekend 

(Sunday 1:30 to 2:30 pm) based on participant preferences. Each participant was assigned an HC 

who assisted with goal setting and weekly follow-up to identify behavior modification goals and 

review strategies (average of 10–15 minutes) via phone calls, emails, and texts (based on 

participant preference). These discussions provided the opportunity to answer questions, provide 

continuous feedback on the initiation and maintenance of health behaviors, and reinforce health 

education messages.  
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Details of the DPM group educational sessions are presented in Table 1. Five of the 

twenty-two sessions were focused on dietary education. Other DPM program sessions focused 

on physical activity, stress management and coping, blood sugar monitoring and problem 

solving, and staying motivated for a healthy lifestyle. Dietary education focused on strategies for 

healthy eating and dietary modification. The session contents included macronutrients, portion 

size, food label reading, healthy eating and dietary tracking principles, goal setting, meal 

planning, portion control, mindful eating, tips for healthy eating, and calorie and macronutrients 

counting. Two cooking demonstrations were part of the educational sessions (Table 1) and were 

interactive with taste-testing and skill-building exercises that emphasized key concepts from the 

educational sessions. It also provided helpful tips, substitutions for ingredients, recipes, food 

safety, and nutritional information. Each session encouraged participants to set realistic, short-

term goals and healthy behaviors toward dietary modifications for the week. The program also 

encouraged participants to keep daily food journals. The HCs provided written (tailored) 

feedback recognizing positive changes, providing general encouragement, and discussing 

additional easy and pragmatic ways to make healthier choices. Participants received self-help 

educational materials, food journals, a CalorieKing Calorie, Fat & Carbohydrate Counter book 

to measure calories and macronutrients
(25)

, a healthy eating guide, a physical activity guide, and a 

pedometer. Weekly sessions included weigh-ins, group sharing, and problem-solving. At the 6-

month assessment, participants who submitted at least 50% of weekly food journals received a 

detailed nutrient analysis and counseling to improve their dietary habits. 

Sample Size 

The sample size was based on the primary outcome of HbA1c. Ninety participants would 

provide a clinically meaningful change (0.5) in HbA1c % at 12 months with 80% power. We 

estimated a 20% dropout rate and hence needed 72 participants. The initial goal for this paper 

was to compare changes at 6- and 12-months from baseline. Dietary tracking was recommended 

but not required for the program. In addition, food journals had low completion rates during the 

monthly educational sessions (sessions 17-22). Hence, we used the 6-month assessment for the 

most completed food tracking data in our analysis. Our estimated sample size for HbA1c change 

at 6 months showed no change in the number of participants. Although 85 participants completed 

the program, 56 participants (66%) completed dietary tracking for six months.  
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Data Collection and Measures 

Baseline and 6-month data were collected at the intervention sites from 7 am to 10 am. 

HCs completed anthropometric measurements that included height, weight, and waist 

circumference. Surveys were completed by participants, but HCs assisted with surveys as 

needed. Phlebotomists collected fasting blood for labs. A $25 grocery gift card was provided for 

completing each assessment.  

Dietary tracking. Tracking was measured using weekly food journals with columns 

describing food, type, amount, fat, protein, carbohydrate, and calorie content. The first 6-months 

of food tracking was used for nutritional assessments and dietary behavior for several reasons. 

First, the program moved to monthly educational sessions for session 17-22. This resulted in 

participants receiving monthly feedback to their food journals from HC (instead of weekly). 

Second, there was a lower return of food journals, probably due to tracking fatigue, which is 

tedious and time-consuming
(4)

. Third, there was perceived probable confidence for dietary 

tracking after completing it for six months. The HCs provided feedback on easy and pragmatic 

ways to make healthier choices. Participants incorporated continuous feedback into their goals 

and created new action plans for a healthier diet such as replacing soda and iced tea with non-

calorie beverages such as water, diet soda, and low-fat dressing. Preliminary screening of food 

journals included checking for completeness. If journal items were not detailed enough, HCs 

requested clarity for quantity and ingredients and resolved any ambiguities at their weekly 

follow-up discussion. Sixty-six percent (n=56) of participants consistently turned in weekly food 

journals for review and feedback. The participants were categorized as consistent trackers if they 

completed at least 75% of their weekly food journal in the first six months of the study period. 

There were no significant demographic differences between participants who completed the food 

journals vs. non-trackers (p>0.05). The nutritional analysis was limited to macronutrients 

(carbohydrates, fiber, total fat, saturated fat, protein), total calories, sodium, and vitamin D.  

Diet Self-efficacy was measured by a validated 20-item Eating Habits Confidence survey 

designed to assess participants' confidence in their ability to change their eating habits
(26)

. 

Participants were asked to report how sure they were that they could perform various behaviors 

on a 5-point Likert-type scale from 1 (I know I cannot) to 5 (I know I can), with the additional 

option to mark, “Does not apply.” Examples of items were “Avoid adding salt at the table” and 
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“Eat poultry and fish instead of red meat at dinner.” Items were summed for a final score ranging 

from 0-100, with higher scores indicating higher dietary self-efficacy. Cronbach alpha (0.88) 

deemed it a reliable measure. 

Dietary Intake. Several self-reported diet questions from the food frequency 

questionnaire (FFQ)
(27)

 were used to estimate participants' dietary behavior at baseline and 6 

months. These included how many servings of vegetables and combined fruit and vegetables (per 

month, per week, per day) they consumed in the previous 6 months. The term ‘fruit’ included 

fresh, frozen, juices, etc., and ‘vegetables’ referred to vegetables, leguminous plants, and root 

vegetables (fresh, frozen, canned, etc.) but not potatoes. To assess high fat intake, the 

respondents were asked to respond to an adapted question on the frequency (in percentage) of 

deep-fried food they consume, with five possible options < 5%, 5-9%, 10-14%, 15-25%, and 

>25%. The response to this question was simplified since many questionnaires provide detailed 

scoring based on consumption of fried food in a typical week, preparation method, and portion 

size based on >=6 times/day to days/weeks/months. Adaption to the question was due to the high 

rate (15%) of food insecurity that limits access to healthy foods in WV
(28)

 as well as a lack of 

variation in the daily consumption of foods, including fried foods. Thus, we categorized the 

question into percentages assuming that fried foods were deep-fried (vs pan-fried) and most 

consisted of fried meat and potatoes.  

Attendance and tracking. Program attendance was measured by calculating the number 

of sessions attended (ranging from 1-16) over six months. Food tracking frequency was 

constructed from weekly food journals. It was assumed that participants who did not turn in the 

journals did not self-monitor their dietary intake.  

Anthropometric Measurements. Participant’s weight was measured using digital Weight 

Watchers scales. The scales were calibrated using a 20-pound weight on the scale. Waist 

circumference was measured with no more than one layer of light clothing using a tape measure 

wrapped around the waist in line with the umbilicus, to the nearest 0.1 inches. Participant’s 

height was measured without shoes for their standing height using a wall mounted Seca digital 

stadiometer. Body mass index or BMI was calculated as follows: weight (kilograms)/height 

(meters squared). Participants were weighed at baseline, 6 months, and at weekly sessions. The 

mean weight change was calculated from baseline to six months.  
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Clinical Factors. HbA1c was measured at baseline and 6-months. Diabetes status 

(prediabetes vs T2D) was measured at baseline. Body mass index or BMI was calculated based 

on measured height and weight at baseline and 6 months. 

Demographics. Data included age, gender, education, income, and race/ethnicity.  

Focus Groups. All participants were invited to participate in focus groups, and 22 individuals 

accepted the invitation. Three focus groups were conducted by a trained qualitative researcher 

who consulted on the project. All participants were invited to attend the focus groups to provide 

qualitative feedback about the overall program and experience with dietary tracking. A protocol 

was used to guide discussion, which prompted participants to share their feedback 

(Supplementary Table with questions is included). The focus groups were also part of the larger 

study and lasted 90 minutes.  

Data Analyses 

Food Journal data: Means were calculated on total nutrient intake at baseline (week 2) and 6-

months (week 22) from weekly diet records. The ESHA’s Food Processor® Nutrition Analysis 

software was used to assess mean intake of nutrient composition as it provided a robust food and 

ingredient database (over 140,000) with an easy-to-use interface for accurate and comprehensive 

nutrition analysis. For reported foods that were not in the database (e.g., home-cooked meals), 

the ingredients and quantity provided in the journal were used to calculate the nutritional 

components. Macronutrients (carbohydrates, fiber, total fat, saturated fat, protein), total calories, 

sodium, and vitamin D were analyzed. Average measurements were quantified using the 

appropriate units for the Recommended Dietary Allowances (RDA). Macronutrients were 

analyzed using the Acceptable Macronutrient Distribution Range (AMDR). RDAs were based on 

a 2000 kcal diet, while the AMDR percentages were calculated using the average kcals. Potential 

deficiencies in a nutrient were defined as less than or equal to 50% of the RDA. Nutritional data 

from the ESHA software were transferred into a statistical software (Statistical Package for 

Social Sciences, SPSS 29) for data.  

For dietary behavior, descriptive statistics and univariate analysis were conducted first. We used 

intention-to-treat analysis and included all 56 participants who completed food journals, 

regardless of session attendance. Paired t-test examined baseline to 6 months changes in dietary 
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behavior and mean nutrient intake among participants by gender. The multivariate regression 

model examined the association of dietary tracking and behavior, nutrient intake, HbA1c, and 

weight loss, controlling for demographic factors [gender, diabetes status, and baseline BMI]. 

Education and income did not have a significant bivariate association with weight change and 

were excluded from the regression model due to the small sample size.  

Focus group data: The focus group recordings were transcribed verbatim and coded in NVivo by 

two trained research assistants to ensure content accuracy. The coders used a hybrid inductive 

and deductive (or “theoretical”) coding approach to achieve the aims of this qualitative study
(29)

. 

Thematic analysis consisted of the researchers familiarizing themselves with the transcripts 

followed by discussions to reconcile discrepancies in codes and collaboratively categorizing 

codes to identify and define major themes.  

Results 

Descriptive Statistics for the Study Population  

A sample of 94 adults with T2D or prediabetes participated in the intervention. However, 

56 (66%) participants completed weekly food journals (optional) for six months (Table 2). The 

majority were females (73%), had prediabetes (54%), had an associate's or college degree (51%), 

and had annual income of less than $50,000 (54%). The mean age was 59.5 ± 11.3 years, with a 

range of 35 to 83 years; the mean BMI was 36.2 ± 7.3 (kg/m
2
). Morbid obesity (BMI ≥ 35.0 

kg/m
2
; not shown in table) was present in half of the males (53.3%) and females (50%). Mean 

baseline HbA1c was 8.0% and 5.9% for participants with T2D or prediabetes, respectively. 

Overall, mean attendance for program sessions was 12.5 ± 2.9 sessions (range 1-16) during the 

first 6 months of the program. Participant characteristics are presented in Table 2.  

Dietary Self-Efficacy, Dietary Intake, and Nutrient Composition  

Table 3 shows the average dietary self-efficacy, intake of fruits and vegetables 

(servings/day), and % of fried food consumption in their diet. The highest possible self-efficacy 

score was 100, and the mean baseline score (75.7±14.8) indicated relatively high dietary self-

efficacy. The findings presented in Table 3 reveal that dietary self-efficacy improved after 6-

months of the intervention (mean =82.1±13.4; p=.02). The average servings of fruits and 

vegetables per day was relatively low at 2.3±1.5 since the recommendation is at least 5 servings 
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per day. Intake of fruits and vegetables improved after the intervention (2.8±1.5; p=.02), and 

females reported greater dietary variety (p=.02). Participants also reported a reduction in fried 

food intake (%) at 6-months of the program (p <.01).  

The mean daily nutrient intake computed from food journals is shown in Table 3. 

Nutrient intakes and nutrient values reported are per day. Mean macronutrient intakes were 

carbohydrates 170.7 g, protein 64.4g, and fat 55.1g, respectively, at the start of the program. The 

average sodium intake was over the recommended value of 2400mg at baseline, i.e., 2645.6 ± 

856 mg. Similarly, the average dietary Vitamin D level of 1.3µg ± 1.2µg was below the daily 

recommendations. Mean baseline macronutrients for females and males were carbohydrates 

(169.8 g vs. 173.2g); protein (64.6g vs. 64.4g), and fat (52.3 vs. 62.7g), respectively. Changes in 

micronutrient intake by participants were noted. Notably, participants had a lower intake of 

carbohydrates and fat (AMDR) at 6 months of the program. Females had a significant reduction 

in carbohydrate intake compared to their male counterparts (p = .01). Dietary sodium intake also 

improved for all participants (p <.01), but significant reductions were noted for females (p = 

<.001); it reached the acceptable range of < 2400 mg. Dietary fiber intake did not meet the 

recommended levels at baseline or at 6 months (males > 30 gm vs. 18.4 gm and females > 21 gm 

vs. 17.5 gm).  

Dietary Tracking, Attendance, and Weight Loss  

Participants who consistently completed food tracking (i.e., 16 weeks of food journals) in 

the program's first six months were described as consistent trackers (58.9%). Participants with 

dietary tracking attended an average of 12 sessions in six months (range 1-16); 66.1% attended 

11-16 sessions. Unadjusted subgroup comparisons showed no significant differences in program 

attendance or weekly food tracking by gender. However, consistent trackers had significantly 

higher attendance in the weekly program sessions. Completion of food journals encouraged 

participants to create measurable weekly goals as well as share their reflections at program 

sessions. Participants with inconsistent diet tracking completed 9.5 weeks of food journals 

(p=.01) (Table 4). Average weight loss during the 6-month assessment period was 4.6 ± 9.14 

lbs., statistically similar among men (-4.45 ±7.7 lbs.) and women (-4.6 ±9.6 lbs.), but 

significantly higher among consistent dietary trackers (7.2 lbs) as compared to inconsistent 

trackers (<1 lb., p < .01) (Table 4).  
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The Association Between Weight Loss, Nutrient Intake, and Demographic Characteristics 

Factors associated with participants’ weight loss at six months are shown in Table 4. 

Predictors in the multiple linear regression model included gender, disease status (diabetes vs 

prediabetes), baseline BMI and HbA1c, dietary self-efficacy, number of sessions attended, 

dietary tracking (consistent vs. inconsistent) status, and macronutrient intake and calories at the 

start of the program. Significant predictors in the regression model included DPM session 

attendance, consistent dietary tracking, baseline HbA1c, baseline nutrients, and disease status. At 

six months, participants who consistently tracked their food and completed food journals had 

higher weight loss. Similarly, a higher intake of calories but a lower intake of carbohydrates at 

the start of the program resulted in higher weight loss (p <.01; Table 5), while higher baseline 

HbA1c was also associated with greater weight loss. Participants with an annual household 

income of < $50,000 had greater weight loss (p =.01), whereas participating in fewer DPM 

sessions was linked to less weight loss (p = .03). The overall model was significant (F = 3.22, p 

<.01), accounting for 43.5% of the variance in weight loss.  

Focus Group Results 

Twenty-two participants from the two sites participated in three focus groups after the 

conclusion of the program (female 77%, employed full-time 64%, married 59%, annual income 

< $50,000, and T2D status 59%). As noted, this study was part of a larger study, and only focus 

group themes about program feedback and experience with dietary tracking are reported here.  

Several themes emerged from the data. First, the program was comprehensive and gave 

useful tools, not just information. “The thing I noticed about this program compared to others is 

that it wasn’t just about eating . . . I think they did an excellent job adding exercise and other 

things.” Group support was believed to be the most important element for success. A female with 

diabetes commented, “I thought this would be a good opportunity to join a group where I could 

lose weight and have healthy eating habits and everything.” Second, the program improved 

eating habits. A male with prediabetes noted, “I cut out pasta in the last two weeks and lost 

weight. I’m not diabetic, but when I quit drinking, I started gaining weight. All I did so far was 

cut out pasta.” Third, most participants agreed that it was difficult to keep food journals. “I think 

it was easier at first; everything was new, shiny, and bright, and I filled out everything. Now, it’s 
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difficult to do it every day.” “I missed a few days, and it was hard to catch up. I started to resent 

those books [logs].” Fourth, although food tracking was cumbersome, it was a valuable tool. 

“The logs that we keep allow us to look back and see what’s worked and what hasn’t, especially 

if we’re weighing ourselves daily.” “The logs that we keep allow us to look back and see what’s 

worked and what hasn’t worked, especially if we’re weighing ourselves daily.” Another stated, 

“It pays to be honest with recording your foods, fats, and calories. Although I don’t like it a bit 

[food tracking], it helps. Overall, it’s a good thing.” Logging the food daily also helped one 

woman to make better choices. “I am more conscious of the program and food and thinking, ‘Is 

the doughnut really worth it?’ The program has made me more conscious of everything I put in 

my mouth. Fifth, consistency with tracking is key. “I hate them [log books], but I did them 

anyway. Doing it regularly is what got me to where I am with losing weight and stuff. I’m being 

honest.” “If I missed a few days, I had to play catch up and became frustrated.”  

Discussion 

This community-based, multicomponent lifestyle intervention was associated with 

improved dietary tracking and dietary behaviors in adults living in rural areas. While food 

journals and dietary tracking are useful strategies to improve dietary habits, long-term (6-month) 

dietary tracking with tailored feedback by HCs is novel and not currently implemented in DSME 

programs. Additionally, tracking adherence serves as a key indicator of how effectively obese 

adults with T2D or prediabetes are motivated and engaged in making healthy dietary changes. It 

also enables the assessment of changes in micronutrient intake and dietary behaviors. Findings 

from the qualitative focus groups aligned with the self-reported surveys, anthropometric data 

(weight), and clinical outcomes (HbA1c), showing increased consumption of fruits and 

vegetables and a reduction in fried foods in participants' daily diets. In other words, participants 

reported an increase in dietary variety. Participants with consistent weekly dietary tracking had 

significantly higher program engagement and weight loss than inconsistent trackers. This finding 

indicates that emphasizing and encouraging dietary tracking can improve the effectiveness of 

nutrition education and lifestyle interventions in rural and limited resource settings. Significant 

improvement in dietary self-efficacy was only noted among individuals with prediabetes, who 

reported they were the most confident in their ability to change their dietary habits by 

participating in the program.  
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While health coaching and peer support strategies are used to help people maintain 

healthy behaviors in diabetes and weight loss programs
(28)

, this is the first community trial to 

examine the impact of an HC-led DPM intervention in rural settings. Qualitative focus groups 

showed the program was deemed acceptable and benefited both adults with T2D or prediabetes. 

Participants reported a few program components that were most helpful in improving nutrition 

behavior and disease self-management. Participants had poor dietary habits before they started 

the intervention
(30)

, but food journals and dietary tracking offered a successful strategy to 

improve their dietary habits
(31, 32)

. Although we did not directly examine eating patterns of 

participants, however, consistently monitoring what they eat through dietary tracking could be a 

helpful strategy for maintaining healthy eating habits even during times when there are 

temptations to overindulge, such as the holiday season. This resulted in sustained and significant 

weight loss as compared to participants with inconsistent/rare dietary tracking. Hence, future 

behavioral interventions should emphasize the benefits of dietary self-monitoring and tracking in 

rural Appalachian states.  

The program encouraged behavior changes at various levels of the dysglycemic spectrum 

that improved the overall dietary intake. For example, findings showed reductions in 

macronutrients such as fat intake, dietary cholesterol, and sodium intake that benefited 

participants with both prediabetes or T2D. These reductions were noteworthy as they helped in 

lowering blood pressure, risks for cardiovascular disease, and chronic kidney disease
(33)

. Further, 

dietary advice delivered by trained HCs was vital for reinforcing healthy dietary habits for 

program effectiveness and could be used in programs in resource-poor settings where 

interventions are unavailable to area residents. DSMES programs have been found to be 

efficacious for health behavioral changes and diabetes outcomes
(5, 34, 35)

.
 
Therefore, access to 

these programs can benefit WV adults with suboptimal social determinants of health factors 

(e.g., lack of transportation, food access, and food deserts). Alleviating access to a setting they 

trust (churches) during the weekends and using the traditional dietary tracking method seemed to 

optimize dietary tracking and attendance. In addition, participants liked the interactive dietary 

sessions that provided skill-building tasks around food measurement, traditional Appalachian 

dietary habits and cultural norms, and low-cost, locally available seasonal food items with 

macronutrient quality and avoidance of fat and processed foods 
(12, 36, 37)

 Weekly tracking and 

feedback by HCs reinforced accountability, encouraged healthier dietary modification and 

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

concurred with nutrition and lifestyle changes
(38)

. This educational model can be expanded and 

integrated into clinics as 70% of West Virginia is considered health professional shortage areas 

for diabetes and nutrition education.  

Consistent with our expectations and evidence, community-based lifestyle interventions 

have been successful in rural areas
(39, 40)

, but attrition rates are generally high (~50%)
(41)

. 

However, the successful connection of participants with HCs and program personnel and weekly 

follow-up sessions improved engagement and retention. The current study found that program 

attendance improved food tracking due to improved knowledge and reinforcement of culturally 

adapted dietary strategies
(42)

. However, participants also learned from peers who became 

members of their social network. Knowledge was generally low about nutrient composition and 

content of food that improved with dietary tracking and feedback from HCs for modifications to 

lower calories, sodium and fat content in their diet. A recent meta-analysis of DSME programs 

showed that DSME interventions integrated with peer support effectively enhances glycemic 

control in T2D patients
 (43)

.  

This study builds on the research team’s success with culturally tailored DPM programs 

designed for rural adults
(17, 18)

. The strength includes longitudinal data to compare changes in 

behavioral, anthropometric, and clinical factors over six months. Use of 7-day food diaries and 

partnership with churches for program implementation. The use of low-cost, trained HCs who 

were part of the local Appalachian culture helped engage hard-to-reach individuals with limited 

health literacy and financial/medical resources. Adherence to a healthy diet is essential for long-

term metabolic control and improved quality of life
 (44)

 that benefits healthy eating in rural 

Appalachians
(45, 46)

. Rural residents exhibit healthcare-avoidant behaviors related to the 

Appalachian culture of distrust
(47)

. In addition, patient-level factors (e.g., lower literacy, 

education, income), psychosocial factors (e.g., poor disease coping, mental well-being, and 

social support) 
(47, 48)

and limited access to DSMES/infrequent and ineffective provider 

counseling have been noted 
(49-51)

 Hence, innovations of integrating education into patient portals 

and the use of self-management apps to track dietary behavior could reduce some patient-level 

barriers as well as time constraints of providers and should be investigated in future programs
(52)

. 

However, challenges for weekly tracking should be taken into account, which included time 

commitment, forgetting to log foods, recording nutrient composition using the CalorieKing book, 
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nutrition facts panel of packaged foods or other sources (internet, etc.) among rural residents 

with limited digital and health literacy
(53)

. 

The generalizability of the results should be approached carefully due to several 

limitations of this study. The results are based on 6-month dietary tracking with a small sample 

size. In addition, there was no usual care or control group, with the majority of participants being 

non-Hispanic Whites (97% of the WV population), limiting the generalizability of our findings 

to diverse rural adults with T2D or prediabetes. Also, dietary tracking is based on self-reporting. 

Thus, recall bias might affect the accuracy of their intake. In addition, including participants who 

completed weekly food diaries has the potential for selection bias of motivated participants. 

HCs’ weekly interactions, counseling style, and engagement could have affected healthy dietary 

modifications and should be explored in future studies. Although the study was conducted in 

2015-2017, our findings are relevant for understanding rural adults dietary tracking and behavior.  

Conclusions  

Rural adults with T2D or prediabetes who consistently tracked their diet had greater 

weight loss and improved dietary self-efficacy and intake over six months. The DPM program 

was effective in engaging two-thirds of participants to complete food journals for six months of 

the program. Although the findings showed a modest decrease in weight, the study has several 

notable strengths that make a unique contribution to the literature about the effectiveness of a 

trained HC-delivered multicomponent intervention in rural populations. Qualitative feedback 

reported by participants included improvement in healthier eating habits; consistency of dietary 

tracking was cumbersome yet was beneficial for making better choices and being honest. Future 

studies should explore program effectiveness in larger and diverse racial/ethnic rural participants. 

Further, an HC-led lifestyle program may be a promising approach to reducing diabetes 

disparities in rural areas.  

 

  

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

References 

1. United Health Foundation (2020) Annual Diabetes Report for West Virginia. Americas 

Health Ranking (accessed June 2024). 

 https://www.americashealthrankings.org/explore/annual/measure/Diabetes/state/WV. 

2. Centers for Disease Control (2023) Adult Obesity Prevalence Maps: Centers for Disease 

Control and Prevention; [The 2023 Adult Obesity Prevalence Maps for 48 states, the District of 

Columbia (DC), and three U.S. territories show the proportion of adults with obesity. 

https://www.cdc.gov/obesity/data-and-statistics/adult-obesity-prevalence-maps.html. 

3. Sambamoorthi U, Tan X & Deb A (2015) Multiple chronic conditions and healthcare 

costs among adults. Expert Rev Pharmacoecon Outcomes Res 15, 823-32. 

4. Darby A, Strum MW, Holmes E et al. (2016) A Review of Nutritional Tracking Mobile 

Applications for Diabetes Patient Use. Diabetes Technol Ther 18, 200-12. 

5. Modesti PA, Galanti G, Cala P et al. (2016) Lifestyle interventions in preventing new 

type 2 diabetes in Asian populations. Intern Emerg Med 11, 375-84. 

6. Kim J & Hur MH (2021) The Effects of Dietary Education Interventions on Individuals 

with Type 2 Diabetes: A Systematic Review and Meta-Analysis. Int J Environ Res Public Health 

18, 8439. 

7. Coppola A, Sasso L, Bagnasco A et al. (2016) The role of patient education in the 

prevention and management of type 2 diabetes: an overview. Endocrine 53, 18-27. 

8. Evert AB, Dennison M, Gardner CD et al. (2019). Nutrition Therapy for Adults With 

Diabetes or Prediabetes: A Consensus Report. Diabetes Care 42, 731-54. 

9. Diabetes Prevention Program Research Group (2015) Long-term effects of lifestyle 

intervention or metformin on diabetes development and microvascular complications over 15-

year follow-up: the Diabetes Prevention Program Outcomes Study. Lancet Diabetes 

Endocrinology 3, 866-75. 

10. Resnick HE, Harris MI, Brock DB et al. (2000) American Diabetes Association diabetes 

diagnostic criteria, advancing age, and cardiovascular disease risk profiles: results from the Third 

National Health and Nutrition Examination Survey. Diabetes Care 23, 176-80. 

11. Misra R & Sambamoorthi U (2019) Five-year Trend in Diabetes Clinical Care and Self-

Management among Adults with Diabetes in West Virginia: 2010-2014. Journal of Health 

Disparities Research and Practice 12, 1-19. 

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://www.americashealthrankings.org/explore/annual/measure/Diabetes/state/WV
https://www.cdc.gov/obesity/data-and-statistics/adult-obesity-prevalence-maps.html
https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

12. Clark ML & Utz SW (2014) Social determinants of type 2 diabetes and health in the 

United States. World J Diabetes 5, 296-304. 

13. West Virginia Department of Health and Human Services (2024) West Virginia 

Behavioral Risk Factor Surveillance System Report, 2019, Charleston WV. (accessed September 

2024) https://dhhr.wv.gov/HSC/SS/BRFSS/Documents/BRFSS2019Report%20FINL.pdf. 

14. Denham SA, Manoogian MM & Schuster L (2007) Managing family support and dietary 

routines: Type 2 diabetes in rural Appalachian families. Families, Systems, & Health 25, 36. 

15. Lohri-Posey B (2006) Middle-aged Appalachians living with diabetes mellitus: a family 

affair. Fam Community Health 29, 214-20. 

16. Chapman-Novakofski K & Karduck J (2005) Improvement in knowledge, social 

cognitive theory variables, and movement through stages of change after a community-based 

diabetes education program. J Am Diet Assoc 105, 1613-6. 

17. Balagopal P, Kamalamma N, Patel TG et al. (2008) A community-based diabetes 

prevention and management education program in a rural village in India. Diabetes Care 31, 

1097-104. 

18. Balagopal P, Kamalamma N, Patel TG et al. (2012) A community-based participatory 

diabetes prevention and management intervention in rural India using community health 

workers. Diabetes Educ 38, 822-34. 

19. Misra R & Fitch C (2020) A model exploring the relationship between nutrition 

knowledge, behavior, diabetes self-management and outcomes from the dining with diabetes 

program. Prev Med 141, 106296. 

20. Reynolds A & Mitri J (2024) Dietary Advice For Individuals with Diabetes. Updated 

2024. In: Feingold KR, Anawalt B, Blackman MR et al. editors. Endotext [Internet]. South 

Dartmouth (MA): MDText.com, Inc.; 2000-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK279012/  

21. Abel SL, Whitehead LC, Tipene-Leach DC et al. (2021) Proximal and distal influences 

on dietary change among a diverse group with prediabetes participating in a pragmatic, primary 

care nurse-led intervention: a qualitative study. Public Health Nutr 24, 6015-26. 

22. Centers for Disease Control and Prevention (2022) National Diabetes Prevention 

Program Atlanta, GA. (accessed June 2024) 

https://www.cdc.gov/diabetes/prevention/resources/curriculum.html. 

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://dhhr.wv.gov/HSC/SS/BRFSS/Documents/BRFSS2019Report%20FINL.pdf
https://www.ncbi.nlm.nih.gov/books/NBK279012/
https://www.cdc.gov/diabetes/prevention/resources/curriculum.html
https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

23. Kolb L (2021) An Effective Model of Diabetes Care and Education. The Association of 

Diabetes Care and Education Specialists (ADCES7) Self-Care Behaviors. Science of Diabetes 

Self-Management and Care 47, 30-53. 

24. Lucke-Wold B, Shawley S, Ingels JS et al. (2016) A Critical Examination of the Use of 

Trained Health Coaches to Decrease the Metabolic Syndrome for Participants of a Community-

Based Diabetes Prevention and Management Program. J Healthc Commun 1, 4. 

25. Borushek A (2019) Calorieking Calorie, Fat & Carbohydrate Counter. Family Health 

Publications; 2018 edition., pp. 1-288. Chicago, IL. 

26. Decker JW & Dennis KE (2013) The Eating Habits Confidence Survey: reliability and 

validity in overweight and obese postmenopausal women. J Nurs Meas 21, 110-9. 

27. Traynor MM, Holowaty PH, Reid DJ et al. (2006) Vegetable and fruit food frequency 

questionnaire serves as a proxy for quantified intake. Can J Public Health 97, 286-90. 

28. Appalachian Regional Commission (2023) Food Insecurity in the Appalachian Region. 

(accessed December 2024) https://www.arc.gov/wp-content/uploads/2023/11/Food-Insecurity-

in-Appalachia-Report.pdf. 

29. Ferreday J & Muir-Cochrane E (2006) Demonstrating Rigor Using Thematic Analysis: A 

Hybrid Approach of Inductive and Deductive Coding and Theme Development. International 

Journal of Qualitative Methods 5, 80-92. 

30. West Virginia Department of Health and Human Services (2019) West Virginia 

Behavioral Risk Factor Surveillance System Report, 2018, Charleston WV. (accessed September 

2024) http://www.wvdhhr.org/bph/hsc/pubs/brfss/2018/BRFSS2018.pdf. 

31. Neithercott T (2011) Dear food diary. Recording what you eat can help with weight and 

blood glucose control. Diabetes Forecast 64, 29-32. 

32. Turner-McGrievy GM, Wilcox S et al. (2017) The Dietary Intervention to Enhance 

Tracking with Mobile Devices (DIET Mobile) Study: A 6-Month Randomized Weight Loss 

Trial. Obesity 25, 1336-42. 

33. Silva-Santos T, Moreira P, Rodrigues M et al. (2021) Interventions That Successfully 

Reduced Adults Salt Intake-A Systematic Review. Nutrients 14, 1. 

34. Boyle JP, Thompson TJ, Gregg EW et al. (2010) Projection of the year 2050 burden of 

diabetes in the US adult population: dynamic modeling of incidence, mortality, and prediabetes 

prevalence. Population Health Metrics 8, 29. 

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://www.arc.gov/wp-content/uploads/2023/11/Food-Insecurity-in-Appalachia-Report.pdf
https://www.arc.gov/wp-content/uploads/2023/11/Food-Insecurity-in-Appalachia-Report.pdf
http://www.wvdhhr.org/bph/hsc/pubs/brfss/2018/BRFSS2018.pdf
https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

35. Rowley WR & Bezold C (2012) Creating public awareness: state 2025 diabetes forecasts. 

Popul Health Manag 15, 194-200. 

36. Weijman I, Ros WJ, Rutten GE et al. (2005) Frequency and perceived burden of diabetes 

self-management activities in employees with insulin-treated diabetes: relationships with health 

outcomes. Diabetes Res Clin Pract 68, 56-64. 

37. Adu MD, Malabu UH, Malau-Aduli AE et al. (2019) Enablers and barriers to effective 

diabetes self-management: A multi-national investigation. PLoS One 14, e0217771. 

38. Saadi HF & Omer WO (2019) The Effect of a Nutrition Education Program on 

Improving Hemoglobin A1c and Body Mass Index of Patients with Type 2 Diabetes Mellitus in 

Erbil City: A Non-randomized Clinical Trial. Polytechnic Journal 10, 25-31. 

39. Look AR, Pi-Sunyer X, Blackburn G et al. (2007) Reduction in weight and 

cardiovascular disease risk factors in individuals with type 2 diabetes: one-year results of the 

look AHEAD trial. Diabetes Care 30, 1374-83. 

40. Diabetes Prevention Program Research Group, Knowler WC, Fowler SE et al. (2009) 10-

year follow-up of diabetes incidence and weight loss in the Diabetes Prevention Program 

Outcomes Study. Lancet 374, 1677-86. 

41. Ory MG, Lee S, Towne SD et al. (2020) Implementing a Diabetes Education Program to 

Reduce Health Disparities in South Texas: Application of the RE-AIM Framework for Planning 

and Evaluation. Int J Environ Res Public Health 17, 17. 

42. Kong A, Tussing-Humphreys LM, Odoms-Young AM et al. (2014) Systematic review of 

behavioural interventions with culturally adapted strategies to improve diet and weight outcomes 

in African American women. Obes Rev 15, Suppl. 4, S62-S92. 

43. Azmiardi A, Murti B, Febrinasari RP et al. (2021) The effect of peer support in diabetes 

self-management education on glycemic control in patients with type 2 diabetes: a systematic 

review and meta-analysis. Epidemiol Health 43, e2021090. 

44. Powers MA, Bardsley J, Cypress M et al. (2015) Diabetes Self-management Education 

and Support in Type 2 Diabetes: A Joint Position Statement of the American Diabetes 

Association, the American Association of Diabetes Educators, and the Academy of Nutrition and 

Dietetics. Diabetes Care 38, 1372-82. 

45. Hoogland AI, Hoogland CE, Bardach SH et al. (2019) Health Behaviors in Rural 

Appalachia. South Med J 112, 444-9. 

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

46. Schoenberg NE, Howell BM, Swanson M et al. (2013) Perspectives on healthy eating 

among Appalachian residents. J Rural Health 29, Suppl. 1, S25-S34. 

47. Smith SL & Tessaro IA (2005) Cultural perspectives on diabetes in an Appalachian 

population. Am J Health Behav 29, 291-301. 

48. Darawad MW, Hammad S, Mosleh S et al. (2017) Psychosocial Correlates of Diabetes 

Self-management Practices. Iran J Public Health 46, 771-81. 

49. Tang YH, Pang SM, Chan MF et al. (2008) Health literacy, complication awareness, and 

diabetic control in patients with type 2 diabetes mellitus. J Adv Nurs 62, 74-83. 

50. Rowley KG, Daniel M, Skinner K et al. (2000) Effectiveness of a community-directed 

'healthy lifestyle' program in a remote Australian aboriginal community. Aust NZ J Public Health 

24, 136-44. 

51. Ahluwalia IB, Tessaro I, Greenlund KJ et al (2010) Factors associated with control of 

hypertension, hypercholesterolemia, and diabetes among low-income women in West Virginia. J 

Womens Health 19, 417-24. 

52. Sabo R, Robins J, Lutz S et al. (2021) Diabetes Engagement and Activation Platform for 

Implementation and Effectiveness of Automated Virtual Type 2 Diabetes Self-Management 

Education: Randomized Controlled Trial. JMIR Diabetes 6, e26621. 

53. Berkman ND, Sheridan SL, Donahue KE et al (2011) Low health literacy and health 

outcomes: an updated systematic review. Ann Intern Med 155, 97-107. 

  

https://doi.org/10.1017/S1368980025000436 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980025000436


Accepted manuscript 

Table 1. DPM Program Group Education Sessions Facilitated by Health Coaches  

 

Month Schedule Core Sessions* Modules 

1 Weekly 1 Welcome Welcome to the Program 

 Weekly 2 Dietary Education Be a Fat and Calorie Detective 

 Weekly 3 Dietary Education Healthy Eating 

Cooking Demonstration 

 

 Weekly 4 Physical Activity Education Move Those Muscles 

2 Weekly 5 Dietary and Physical Activity 

Education 

Tip the Calorie Balance 

 Weekly 6 Dietary Education Take Charge of What’s Around You 

Cooking Demonstration 

 

 Weekly 7 Dietary and Physical Activity 

Education 

Problem Solving 

 Weekly 8 Dietary Education Four Keys to Healthy Eating Out 

3 Weekly 9 Dietary and Physical Activity 

Education 

Slippery Slope of Lifestyle Change 

 Weekly 10 Physical Activity Education Jump Start Your Activity Plan 

 Weekly 11 Dietary and Physical 

Education 

Make Social Cues Work for You 

 Weekly 12 Dietary and Physical Activity 

Education 

Ways to Stay Motivated 

4 Biweekly 13 Diabetes Prevention and 

Management 

Monitoring and Reducing Risks  

 Biweekly 14 Dietary Education More Volume, Fewer Calories 

5 Biweekly or 

Monthly 

15 Diabetes Prevention and 

Management 

Prepare for Long Term Self-

Management 

6 Biweekly or 16 Physical Activity Education Strengthen Your Exercise Program 
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Monthly 

7 Monthly 17 Dietary Education Mindful Eating 

8 Monthly 18 Stress management Stress and Time Management 

9 Monthly 19 Physical Activity Education Standing Up for Your Health 

10 Monthly 20 Diabetes Prevention and 

Management 

Heart Health 

11 Monthly 21 Physical Activity Education Stretching: The Truth About 

Flexibility 

12 Monthly 22 General Education Looking Back and Looking Forward 

* Diabetes Prevention and Management (DPM) program sessions 
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Table 2. Demographic Characteristics of the Participants 

Participants (n=56) Mean ± SD* 

Age (years) 59.5 ± 11.3 

BMI† 36.2 ± 7.3 

Waist circumference (inches) 42.6 ± 6.4 

Attendance of program sessions 12.5 ± 2.9 

Baseline HbA1c 

 T2D 

 Prediabetes 

 

8.0% ± 1.4 

5.9% ± 0.3 

Baseline Weight (pounds) 

 T2D 

 Prediabetes 

 

236.6 ± 58.2 

207.1 ± 43.7 

 Percent (N) 

Female  73.2 (41) 

Non-Hispanic White ** 98 (54) 

Education**  

 High School/some college 13.5 (7) 

 Technical School 28.8 (15) 

 College graduate/professional degree 53.6 (30) 

Status of Chronic condition  

 Diabetes 46.4 (26) 

 Prediabetes 53.6 (30) 

Income (USD) **  

 < 25,000 16.0 (8) 

 $25,000 - $49,999 38.0 (19) 

 $50,000 - $74,999 22.0 (11) 

 $75,000 - $99,999 14.0 (7) 

 > $100,000 10.0 (5) 

* SD = Standard Deviation; † Body Mass Index (BMI) = weight in kg /height in meters
2 

** Numbers do not add up to total due to missing values. 

Sample size includes 56 adults with type 2 diabetes (T2D) or prediabetes  
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Table 3: Baseline and 6-Month Program Changes in Dietary Self-efficacy, Dietary Behavior, and Nutrient Composition among 

Participants by Gender  

 

Total Participants  

(n=56) 

Program 

Change 

Female 

(n=41) 

 

Program 

Change 

Male 

(n=15) 

Program 

Change 

 Baseline 

Mean ± SD 

 

 

 

6-Month 

Mean ± 

SD 

 

p-value Baseline 

Mean ± SD 

 

 

 

6-Month 

Mean ± SD 

 

p-value Baseline 

Mean ± SD 

 

 

 

6-Month 

Mean ± SD 

 

p-value 

Dietary Self-

efficacyª 

75.7±14.8 82.1±13.4 0.02 75.38±16.5 80.2±12.2 0.06 77.6±8.5 82.2±14.6 0.13 

Fruit and 

Vegetable Intake 

(servings)
 b

 

2.3 ± 1.5 2.8±1.5 0.02 2.06±0.7 2.8±1.09 0.02 1.8±0.5 2.00±0.8 0.06 

Fried Food 

Intake % 
c 

60 ±15.0 22 ±41.0 <0.01 56.7 ±14.2 21.6 ±6.8 <0.01 69.2 ±23.7 23.1 ±12.1 0.03 

Nutrient Intake          

Calories (kCal) 1440 ±491 1376 ±552 0.16 1393.7±476 1325.1±492 0.37 1566.5±526 1515.0±591 0.68 

Protein (g) 64.4 ±23.2 64.7 ±27.4 0.92 64.6±23.6 63.97±23.2 0.88 64.1±22.8 66.8±25.9 0.56 

Carbohydrates (g) 170.7 ±58 159.9 ±53 0.07 169.8±57 133.8±39 0.01 173.2±61 130.7±76 0.18 

Fiber (g)* 16.9 ±6.0 17.7 ±6.0 0.11 17.3±5.8 17.5±5.6 0.42 16.0±7.0 18.4±7.1 0.02 

Fat and 

Cholesterol 
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Note: * < 50% RDA or less than recommended range of intake of macronutrient (Acceptable Macronutrient Distribution Range; AMDR); ** 

> 100% RDA or > AMDR  

ªDietary self-efficacy was assessed by a validated 20-item Eating Habits Confidence survey(26) with a higher score indicating higher self-

efficacy.  

b
 Fruit and Vegetable intake was assessed by servings/day 

c
 Self-reported deep-fried foods consumed per day, recategorized as >= 10% 

Baseline nutrient intake (mean values) was assessed from Week 2 food dairies and 6-month nutrient intake was assessed from Week 22 food 

dairies. Nutrient intakes and nutrient values reported are ‘per day’ 

Sample size includes 56 adults with type 2 diabetes (T2D) or prediabetes. 

  

Fat (g)** 55.1 ± 25.3 50.3±28.4 0.07 52.3± 23.7 47.0± 27.1 0.20 62.7± 28.5 33.3± 30.7 0.44 

Cholesterol (mg) 188.0 ±94.8 181.1 

±91.6 

0.40 199.9±100.5 188.1±94.3 0.36 143.3±102.6 124.1±83.2 0.26 

Vitamins and 

Minerals 

     

Sodium (mg)** 2645.6±856 1944.9 

±856 

<0.01 2783.0±852 1955.8±916 <0.01 2868.8±856 2415.4±856 0.48 

Vitamin D (µg)* 1.3±1.2 1.5±1.5 0.65 1.4±1.3 1.5±1.5 0.46  1.1±0.6 1.7±1.4 0.23 
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Table 4. Attendance, Food tracking, Dietary Behavior and Changes in Glycemic level and Weight  

  Total 

 

Gender p-value  Tracking Status p-value  

 Mean ± SD Men Women  Consistent Inconsistent  

n 56 15 41  33 23  

Number of sessions attended  12.5± 2.9 12.0±2.4 12.6±3.0 .84 15.8±8.9 9.5±8.1 0.01 

Number of food records 

(weekly)*  

13.1 ±9.0 11.1 ±9.9 13.8±8.7 .34 15.8±8.9 9.5±8.1 0.01 

FV servings/dayª  2.9±1.2 2.3±1.1 2.8±1.4 .04 3.0±1.4 2.92±1.1 0.74 

6-Month Weight change, lbs** -4.6 ±9.1 -4.5 ±7.7 -4.6 ±9.6 .95 -7.2±9.8 -0.8±6.4 <0.01 

6-Month HbA1c % change ** -3.1 ±5.1 -3.7 ± 5.6 -2.8 ± 4.9 .62 -3.1±5.2 -3.0±4.9 0.97 

        

p-value= difference between groups; * Number of complete weekly food journals provided for review by their Health Coaches during 

the study period (6 months). ª FV=Fruit & Vegetable intake was assessed by servings/day. ** Weight loss (lbs) was assessed by 

difference in 6-month and baseline value and HbA1c % change was assessed by difference in 6-month and baseline value divided by 

baseline value. Sample size includes 56 adults with type 2 diabetes (T2D) or prediabetes. 
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Table 5. Factors Associated with Weight loss in the DPM study (N=56) 

Predictors Standardized Coefficient 

(Beta) Estimate 
a 

95% Confidence 

Interval 

p-value 

Attendance 0.27 .06, 1.61 0.03 

Calories (kCal) -1.36 -.03, -.008 <0.01 

Carbohydrates (g) 1.19 .07, .26 <0.01 

Protein (g) 0.35 -.04, .29 0.14 

HbA1c 0.42 .29, 4.80 0.02 

Tracking status (consistent) -0.41 -11.3, -2.4 <0.01 

Diabetes status 0.43 1.02, 13.17 0.02 

Gender (male) 0.03 -5.09, 4.08 0.82 

Education* -0.24 -3.58, 0.21 0.08 

Income** 0.38 .66, 4.62 0.01 

Dietary self-efficacy*** -0.19 -.41, .10 0.23 

 

Multivariate regression model examined intervention effects on weight loss. Socio-demographic factors 

included gender, status (diabetes vs prediabetes) and baseline HbA1c. Attendance included number of 

Diabetes Prevention and Management program (DPM) sessions attended in 6 months. Food journal 

tracking included consistent vs inconsistent trackers. Macronutrient intake included baseline fat, 

protein, carbohydrates, and total calories. 

*
Education - reference category was college education  

**
Income – reference category was annual income of $50,000 or higher.  

***
Dietary self-efficacy was assessed by a validated 20-item Eating Habits Confidence survey(26) with a 

higher score indicating higher self-efficacy.  

a
A negative parameter estimate indicates that increase in the measure predicts greater weight loss. 

Sample size includes 56 adults with type 2 diabetes (T2D) or prediabetes. 
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