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DIABETES MANAGEMENT KNOWLEDGE
Abstract

Background: People with diabetes are at greater risk for comorbid cardiovascular disease, end
stage organ damage, disability, and early death. There is substantial evidence that
individualizing self-care education, such as eating a healthy diet, greatly improves diabetes
management.

Objective: The purpose of this paper is to review the outcomes of a diabetes education program
offered to underserved women in the Southwestern United States.

Methods: Four weekly nutrition classes were individualized and taught at a nonprofit
organization in the southwest United States. Behavior change was measured using the Summary
of Diabetes Self-Care Activities (SDSCA) tool. Classes were advertised via the center’s monthly
class calendar and fliers. A total of nine participants (N=9) came to every class and took the
SDSCA survey before and after class instruction.

Results: Descriptive statistics and two 2-tailed t-tests with the critical value set at p<0.05 were
used for data analysis. The participants were Hispanic women, most between the ages of 40-49,
and had an income between $0-14,000. The mean difference between the variables of both
general diet and specific diet pre and post-tests were significantly different from zero. The
assumptions of normality and homogeneity were met. The results of both two-tailed paired
sample ¢-tests were significant suggesting the means of general and specific diet pre-tests were
significantly lower than the means of the general and specific diet post-tests.

Discussion: The assumptions of normality and homogeneity were met and the results were
significant. The pre-intervention scores for both categories were statistically significantly lower
than the post-intervention scores for both categories. Thus, the desired outcome of helping
clients within the organization modify, adapt, or change self-care behaviors related to diet was
met.

Keywords. diabetes mellitus type 2, women, ethnic minority, diet, low income, low education,
educational intervention
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Diabetes Management Knowledge Amongst At-risk Women

Diabetes type 2 continues to impact millions of people throughout the United States
(U.S.). Racial, ethnic, minority, rural communities, and low-income populations are especially
vulnerable to diabetes due to the lack of resources and low health literacy experienced by these
communities. Additionally, women are at higher risk for diabetes due to higher waist
circumference, impaired glucose tolerance, low testosterone, job strain, less leisure time, low
education and socioeconomic status, previous gestational diabetes, and polycystic ovarian
syndrome (Kautzky-Willer et al., 2016).

Background and Significance

Problem Statement

The incidence and prevalence of diabetes continues to grow in the United States and
worldwide. People with diabetes are at greater risk for comorbid cardiovascular disease, end
stage organ damage, disability, and early death. In the U.S., the prevalence of diagnosed type 2
diabetes was 8.6% or 21.0 million adults in 2016 (Bullard et al., 2018). There was a total of 7.8
million hospital discharges amongst diabetic adults in the United States in 2016 (Diabetes
Research Institute, 2020). These discharges included 1.7 million related to cardiovascular
diseases, 130,000 related to lower-extremity amputation, and 209,000 related to hyperglycemic
crisis. In addition to hospitalizations, emergency room visits related to diabetes amongst adults
in 2016 totaled 16 million (Diabetes Research Institute, 2020).

Not only can diabetes lead to poor quality of life, disability, and early death, it can lead to
high healthcare costs as well. About 10% of total healthcare budgets are spent on treating

diabetes and its associated complications worldwide (Xin et al., 2020). Hospital costs alone have
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been identified as the main contributor to total costs of the economic/societal burden of diabetes
(Janssen et al., 2020; Andersson et al., 2020).
Purpose and Rationale

Diabetes rates in Arizona are slightly higher than the national rates and higher than about
half of all U.S. states (America’s Health Rankings, 2021). Socioeconomic factors such as
gender, race, level of education, and income level greatly influence these rates in Arizona. An
effective diabetes education program focusing on nutrition positively impacts obesity and
diabetes management (Sanchez et al., 2021). Since lower obesity rates and better diabetes
management positively impacts health, the hope is that hospital visits, mortality, disability, and
healthcare costs will decrease accordingly. The purpose of this review was to identify methods
to address diabetes prevention and management education with an emphasis in nutrition to at-
risk women within a nonprofit organization in an urban setting.
Epidemiological data

According to the Behavior Risk Factor Surveillance System (BRFSS), a U.S. survey that
collects data on disease rates and health-related risk behavior, Arizona has a type 2 diabetes
prevalence rate of 9.1% (Jaycox, S. & Paglialunga, 2018). In Maricopa County, the type 2
diabetes prevalence rate is even higher at 10.8%. The cost of diabetes type 2 in Arizona is
estimated to be about $6.4 billion (American Diabetes Association, 2016). In the U. S., the cost
of diabetes type 2 in 2017 was estimated to be $327 billion (Yang et al., 2018). Globally,
diabetes type 2 prevalence among adults rose from 4.7% in 1980 to 8.5% in 2014 causing an

estimated 1.6 million deaths worldwide (World Health Organization, 2021).

Internal Evidence
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Population

The current literature discusses gender differences, social disparities, and behavioral
change related to diabetes type 2. Low-income women have a higher lifetime risk of diabetes
compared to men and/or higher income women (Silva-Tinoco et al., 2020; Van Herpt et al.,
2020). In addition, Thornton et al. (2020) describes how minorities are socially disadvantaged
and have a higher risk for diabetes. Morales et al (2020), appreciates that both diagnosed and
undiagnosed diabetics with cardiovascular complications are approximately twice as high in the
U. S. Hispanic population compared to the non-Hispanic white population due to skepticism of
the healthcare system, food insecurity, and language barriers. The nonprofit organization where
this project was conducted that serves low-income women has a Hispanic population of 61% of
the total population; which is greater than the reported Hispanic population in Phoenix at 42.6%
(United States Census Bureau, 2019).
Interventions

There is a gap of knowledge about diabetes prevention and management that can be
addressed by providing self-care education through tailored interventions suitable for patients of
different education levels and cultural backgrounds (Abouammoh & Alshamrani, 2020; Mufunda
et al., 2018). In addition, access to resources and motivation to change self-behavior is
imperative when teaching about self-care to prevent or manage diabetes (Muhwava et al., 2019;
Yee et al., 2020). The project site offers resources and group classes, such as parenting and life
skills classes that increase knowledge and motivation efforts. There is a great deal of literature
supporting the use of lifestyle modifications via diet to aid in preventing and managing diabetes.

Current Practice
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In the Glucose Lowering through Weight management (GLoW) trial, tailored diabetes
education and a behavioral weight management program (DEW) offered more effective results
than diabetes education alone in treating diabetes (Ahern et al., 2020). In a prospective cohort
study by Hendryx et al. (2020), many variables contributing to diabetes among women were
explored including psychosocial variables such as optimism, depression, and social support.
Providing resources to control these variables was deemed helpful when managing diabetes. The
nonprofit organization chosen to address diabetes prevention and management education offers
classes addressing the discussed variables, however, there were no specific diabetes related
classes.

Outcome

The final desired outcome of this project was to help clients within the nonprofit
organization where the project was implemented modify, adapt, or change self-care behaviors
related to diabetes prevention and management via diet. In this manner, diabetes diagnosis and
its associated complications should hopefully decrease among this group leading to less hospital
visits, deaths, resource utilization, and healthcare costs (Ahern et al., 2020; Andersson et al.,
2020; Janssen et al., 2020). Generalized diabetes care has shown to be ineffective when treating
diabetic patients holistically. As evidenced by the reviewed literature, individualizing
interventions for patients of different education levels, cultural backgrounds, socioeconomic
status, and gender will help improve overall health and reduce the incidence of diabetes
diagnosis and complications.

In a nonprofit organization serving women and teen girls in the metro Phoenix area who
are facing difficult life situations, diabetes education was a missing piece to the classes and

programs offered at this organization. Staff at the center verbalized the need for diabetes
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education because their clients asked for information on this subject. The organization serves
over 1,000 clients per month who are predominantly low-income (86% under $14,000 per year
income) women. The largest group of clients who utilize the resources at this organization are
Hispanic (61%) and in their 30’s (32%). There is no data or electronic medical records on
diabetes percentages of the clients within this organization, as it is not a health clinic.
PICOT

Interest in this problem led to a review of current evidence to determine the best
interventions for diabetes prevention and management. Self-care, access to resources, and
change in behavior are common themes found in the literature related to successful diabetes
prevention and management. This inquiry has led to the clinically relevant PICOT question: In
at-risk women, what is the effect of diabetes prevention and management education, compared to
current practice, on behavior change within 4 weeks?

Evidence Synthesis

Search Strategy

A thorough review of current evidence was done to answer the PICOT question using
three databases. PubMed, Cochrane, and CINAHL were chosen because they cover the topics of
interest and provide peer reviewed literature. These databases were extensively searched and the
most relevant articles were chosen for this review.

Combinations of key terms were used to search these databases. The key terms used
included: underserved women, underprivileged women, neglected women, poor women, at risk
women, diet teaching, nutritional teaching, healthy cooking teaching, healthy diet, nutritious
diet, diabetes, adult-onset diabetes, diabetes mellitus type 2, non-insulin dependent diabetes

mellitus (NIDDM). Boolean connector OR was used for each group of key words within a



DIABETES MANAGEMENT KNOWLEDGE

component of the PICO question while the Boolean connector AND was used to connect those
components. A limitation to the search included the dates of publication, 2018 to 2021. In the
final evaluation of the evidence, all included studies had dates of publication between 2018-
2020. When search results yielded close to 200 articles in each database, titles of those articles
were reviewed.

An initial search of PubMed using the key terms and Boolean connectors underserved
women OR underprivileged women OR neglected women AND diet teaching OR nutritional
teaching OR healthy cooking teaching AND diabetes mellitus type 2 OR adult-onset diabetes
OR NIDDM yielded six results. The search was repeated using underserved women OR
underprivileged women AND diet teaching OR nutritional teaching AND diabetes mellitus type
2 OR adult-onset diabetes and yielded five results. The terms and Boolean connectors
underserved women AND nutritional teaching AND diabetes mellitus type 2 only yielded two
results. Underserved women AND nutritional teaching AND diabetes yielded four results.

The terms and Boolean connectors at risk women OR poor women AND diet OR
nutrition AND diabetes yielded 9,053 results. Therefore, filters were applied for the date of
publication (2015-2021) for this particular search yielding 4,571 results. Then, the date of
publication was further changed from 2015-2021 to 2020-2021 yielding 1,010 results. The terms
and Boolean connectors At risk women AND diet AND diabetes yielded 4,796 results. Then, the
date of publication of 2021 was included in this particular search and only yielded 27 results.
Poor women AND diet AND diabetes were then searched yielding 480 results. Date of
publication of 2021 was included in this specific search and only yielded four results. Date of
publication was further adjusted to this search (2015-2021) yielding 217 results. The titles of

217 articles were reviewed.
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The initial search of CINAHL using the terms and Boolean connectors poor women AND
diet AND diabetes yielded 24 results. At risk women AND diet AND diabetes yielded 571
results. At risk women OR poor women AND diet OR nutrition AND diabetes yielded 757
results. Publication dates of 2015 to 2021 were then added to these terms yielding 317 results.
The titles of 317 articles were reviewed.

The initial search of Cochrane using the terms and Boolean connectors poor women AND
diet AND diabetes with publication dates 2020-2021 yielded two results. The search was
broadened and publication date was changed from 2015-2021 yielding 128 results. The terms
and Boolean connectors poor women AND knowledge AND diabetes were also searched
yielding 38,840 results. The search was restricted using publication dates 2020-2021 yielding
131 results. The titles of 131 articles were reviewed.

After reviewing all 3 databases using the key words mentioned above, Six-hundred and
sixty-five titles were reviewed for content in totality. Abstracts were chosen with the inclusion
criteria of people with diabetes or risk of diabetes, high BMI, lifestyle modification, minorities,
low education, low socioeconomic status, women, adults, families, a component of diabetes
knowledge, education, or nutrition. Based on this criteria, sixty abstracts were selected for
further review. From those reviewed, 31 full text studies were reviewed in their entirety. A
rapid critical appraisal checklist was used in order to finalize the ten studies providing the best
evidence to address the PICO question. The studies included three randomized control trials,
two systematic reviews, two cohort studies, and two cross sectional studies.

Critical Appraisal
The search strategy yielded quantitative studies addressing several important aspects to

consider, such as culture, behaviors, beliefs, socioeconomic status, and education level, when
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addressing knowledge deficits and introducing change (see Appendix A, Table A1). Designs
included randomized control trials, systematic reviews, cohort studies, and cross sectional
studies. All studies consisted of multiple authors throughout the world and were published
between 2018-2020.

There were multiple independent variables in these studies. However, self-care behavior
and knowledge were the most widely used independent variables (see Appendix A, Table A2).
The most widely used dependent variables in these studies included DM and HgA 1c/glycemic
control. Six studies used a large study sample while four studies used a smaller sample (<100)
(see Appendix A, Table Al). Sampling included mostly adults, with one study including only
women and another study including family units with children older than seven years old. The
most widely used data analysis tools used in the studies included chi-square tests, t-tests, and
logistic regression. Overall, findings in these studies showed that knowledge deficits and social
disparities negatively affect diabetes control while self-care activities such as eating a healthy
diet positively affect diabetes control.

Large sample size, high-level evidence and long length of follow up contributed to the
strengths of the studies. One setting, small sample size, short follow up, variability, self-
reporting and lack of a control group contributed to the limitations of the studies. Heterogeneity
in sample demographics, variables of interest, measurements, and outcomes somewhat obscured
data evaluation. Some bias was found including some studies with no control group or no
blinding of groups.

Impact of Evidence
This evidence suggested that interventions specifically addressing knowledge deficits and

social disparities must be used to effectively produce diabetes education for lifestyle changes.
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Knowledge about self-care can be increased by tailoring interventions that are suitable for
patients of different education levels and cultural backgrounds while making resources
accessible to them. Other variables such as optimism, depression, and social support should be
addressed as well. With this information, a personalized diabetes education program was
developed to improve knowledge and promote change within this population.
Theoretical Framework and Implementation Framework
Theory Application
The Health Belief Model (HBM) stems from psychological and behavioral theory that
was developed in the 1950°s by social scientists to better understand why people fail to assume
disease prevention strategies for prevention of disease or worsening of a disease process
(LaMorte, 2019). Belief in the threat of disease and belief in the effectiveness of a health
behavior greatly predicts if a person will adopt that behavior. The desire to avoid disease, get
better if already sick, and the belief that certain health behaviors will prevent or cure disease are
the foundation of the HBM. There are six constructs to the HBM: perceived susceptibility,
perceived severity, perceived benefits, perceived barriers, cue to action, and self-efficacy
(LaMorte, 2019).
Perceived susceptibility entails a person’s subjective perception of the risk of a disease
or illness, which includes personal feelings of vulnerability. Perceived severity involves a
person’s feelings on the seriousness of the disease or illness, which a person considers the
medical and social consequences. Perceived benefits become a person’s perception of the
effectiveness of several behaviors or actions that reduce or eliminate the threat of disease or
illness. At this point, a person will consider and evaluate both the perceived susceptibility to

disease and benefit of an intervention before actually acting on the intervention. Perceived
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barriers affect a person’s feelings on the obstacles and constraints to performing a health
behavior or action. Obstacles that a person might consider include expense, side effects,
unpleasantness, time-consuming, and/or inconvenience. The stimulus needed to make the
decision to undertake a health behavior or action constitutes the cue to action construct. Multiple
internal and/or external cues greatly affect the decision to action. Lastly, self-efficacy entails the
person’s confidence and the ability to carry out the behavior or action successfully (See
Appendix B, Figure B1).

The HBM was applicable for the desired outcomes from the research evidence. It applied
to several factors that were necessary to make a behavior change. The clients learned to commit
to change by acknowledging the possibility for them to fall ill to diabetes and diabetic
complications. They also realized how severe the complications from diabetes really are. Then,
they understood that self-care actions, such as eating a healthy diet, positively affects their health
and lowers the risk of diabetes and complications. In addition, barriers that caused them to fail
were identified. The time for action was evident when the confidence to carry out the action
became evident.

Implementation Framework

The Rosswurm and Larrabee Model uses a six step systematic process for changes to
evidence-based practice (Duffy, 2004). This model was suitable for this evidence-based project
as it used the six steps in alignment with goals of the project. The first step assesses the need for
change in practice via internal data by comparing current practice to external data. There was no
practice on diabetes prevention and management available at a nonprofit organization serving
women and teen girls in the metro Phoenix area. Therefore, there was a need for implementation

of a diabetes education program at this facility. The second step links the problem (lack of
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diabetes education) with an intervention (diabetes education) to improve outcomes. The third
step synthesizes the best evidence by a literature review and critical appraisal of research on the
topic (diabetes).

Next, the fourth step is to design a practice change based on feedback from stakeholders
utilizing the available resources. The stakeholders provided their feedback and made it clear that
they wanted to focus on nutrition for diabetes prevention and management. Step five consists of
implementing and evaluating the change in practice. Classes were implemented and evaluated at
this nonprofit organization. Data were collected and analyzed to determine efficacy of the
project. Lastly, step six integrates and maintains the change in practice if the results support the
new practice into standards of care. This project can become a legacy project as there are several
topics to cover within diabetes . (See Appendix B, Figure B2).

Methods
Ethical Considerations

Project managers for this project did not have access to any client’s personal, identifiable
data. The center’s staff collects their own data so that they may track class attendance and
demographics. This data is stored in the CEO’s office computer and paper records located in her
office, in which she locks when she is not in her office. The CEO of the center never shares her
computer password with anyone. The data is stored there indefinitely since clients may come
and go at different intervals of their lives. There were not any audio or visual recordings of any
kind during the project implementation.

There were not any signed consents to store since the filling out of the survey by the
clients served as consent for this project. Only the project managers had access to the completed

surveys with no identifiable data on them and they were locked in a cabinet at the implementer’s
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home until completion of the project. The surveys will then be shredded after project completion
and dissemination. No contact information was needed for follow up.

Clients have already been assigned a unique ID by the center’s staff upon initial
registration for the center’s records. The unique ID was written at the top of the survey by center
staff in order to link the pre and post surveys together. All demographic data was de-identified
prior to releasing to the project manager. There were no foreseeable risks, discomforts, or
inconveniences related to participation in the project other than time. The time it took to fill out
the survey was approximately 10-15 minutes each time.

Population and Setting

The organization where the project was implemented is a faith-based, nonprofit
organization serving women and teen girls in the metro Phoenix area who are facing difficult life
situations. The women who come to this organization endure addiction, domestic abuse, sexual
abuse, unplanned pregnancy, unemployment, loss of support system, human trafficking, the
foster care system, and/or homelessness. Grief and recovery support groups, along with
mentoring, are offered here.

In addition, the organization provides multiple classes such as parenting, life skills, job
skills, faith-based education, anger management, and prenatal classes. Crisis counseling is
available at this center as well. Point incentive programs are used for material assistance.
Women can attend the support groups, classes, and counseling in person or via Zoom to earn
points to buy material goods and assistance. The center provides childcare for those that attend
in person.

Key stakeholders for this practice change included women and their families who utilize

services at the center where the intervention took place, providers, and healthcare organizations.
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The center is instrumental to the project because this is where the intervention took place since
many women are gathered here for learning purposes already. The intervention outcome aligned
with the center’s mission and values of encouraging, engaging, and supplying women and teen
girls with education and resources.

The criteria that were needed to participate in this project included: Women who were
receiving services at the center, were 18 years old or older, were able to speak, read, and write
either English or Spanish. Participants benefited by learning how to manage positive behavioral
changes allowing them to eat healthier and prevent diabetes and its complications. Participants
also benefited from learning how to cook healthy, low carb, low fat meals, keeping track of their
calories, and learning how to portion control.

Project Description

The pre-intervention phase of the project consisted of IRB approval (which was obtained
on 8/26/21), the establishment of a four-week class schedule (55 minutes each) at the center, and
advertisement of the classes via the center’s monthly class calendar and a flier that was posted at
the center in the front office where clients check in for classes. The calendar of classes is
normally both printed and available online on the center’s website. The flier conveyed
information such as the offering of extra points (redeemable in the boutique on campus) and the
chance to win a prize for participation in these classes.

The intervention phase consisted of four class interactions over a four-week period.
Week one consisted of an introduction of the classes and program overview from the Centers of
Disease Control and Prevention (CDC), project details in both English and Spanish, completion
of the Summary of Diabetes Self-Care Activities (SDSCA) measure, handouts, and education

session. Weekly session titles included: Track your food, Eat well to prevent type 2 diabetes,
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Burn more calories than you take in, and Stay Motivated/Get Support. Week four also included
closure, raftfle drawing, and completion of the SDSCA once again.

The post-intervention phase consisted of data analysis using Intellectus software.
Descriptive statistics was used to describe the sample and outcome variable. Statistical analysis
was performed using two 2-tailed tests with the critical value set at p<0.05.

Data Analysis

The outcomes that were measured consisted of the mediation of self-care behaviors
facilitated by diabetes knowledge. The SDSCA questionnaire that was utilized for this project
was developed by Dr. Deborah J. Toobert, Senior Scientist Emerita at Oregon Research Institute.
The SDSCA tool is a brief, reliable, and valid self-report measure of diabetes self-management
(Toobert, Hampson, & Glasgow, 2000). The original version of the SDSCA (in both English
and Spanish), with permission, was employed for this project. The SDSCA consists of 11
questions related to diet, exercise, blood-glucose testing, foot care, and smoking status.

Reliability of the SDSCA tool was determined to be high when the average inter-item
correlations within scales was measured in several studies (mean=0.47) with the exception of the
specific diet subscale. Test-retest correlations were moderate (mean=0.40). Correlations with
other measures of diet and exercise sustained the validity of the SDSCA subscales (mean=0.23)
(Toobert, Hampson, & Glasgow, 2000).

Nine participants completed both the pre-survey before the intervention and the post-
survey after the intervention. These nine participants came to every class. The maximum
number of participants in one class (the last class) was 15, however, six of these participants

were not present during the first class and therefore did not complete the pre-survey. Scores of
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the SDSCA survey were then compared pre-intervention and post-intervention for the nine
participants who completed all four classes.

Per the SDSCA scoring directions, for items 1-10, the number of days per week (0-7) was
used. Higher number scores represented healthier behaviors. The means of each section (items
1-10) general diet, specific diet, exercise, blood glucose testing, and foot care were analyzed.
Item number four was reversed scored. The last section (item 11), smoking status, was scored as
0 for smokers and 1 for non-smokers. Items 1-4 (general and specific diet) were included in the
statistical analysis since answers to all of the other items were not applicable to the participants.
The demographics that were collected by the center included income range, age range, marital
status, and ethnicity/racial background. As previously mentioned, the data was analyzed using
descriptive statistics and two 2-tailed t-tests using Intellectus software. The critical value was set
at p<0.05.

Budget

The materials for operation of the classes included ink, paper, and pens. The estimation
of copies needed for classes was based on 20 clients per center staff. Therefore, it was estimated
that 1,024 copies of all participant and facilitator materials would be needed in totality. Also, it
was estimated that 2 black and 3 color ink cartridges would be utilized. Sixty pens were bought
as well. The project manager paid for most of the costs related to the project with assistance
from Mountain Park Health Center, St Joseph’s Hospital and Medical Center, and the project
site. Other costs such as gas mileage and prize were paid for by the project manager (See
Appendix C, Table C1). The class instructor was the DNP student project manager and she did
not charge for her time.

Sustainability
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The CEO, program support coordinator, and Arizona State University (ASU) will help
facilitate the sustainability plan for this project. This project can easily continue on to become a
legacy project at ASU since there are several topics for education purposes surrounding diabetes.
Also, the program support coordinator would be instrumental in helping with training of both
current and new volunteers about the program. The curricula provided by the CDC is easy to
follow for both instructors and clients. Each client will continue to earn center points for future
classes. The low cost of the program contributes to sustainability.

Results

Descriptive Statistics

Introduction

Frequencies and percentages were calculated for Marital Status, Income Range, Age

Range, and Ethnicity/Racial Background.

Frequencies and Percentages

The most frequently observed category of Marital Status was married (n = 6, 66.67%).
The most frequently observed category of Income Range was 0-14,000 (n =7, 77.78%). The
most frequently observed category of Age Range was 40-49 (n = 4, 44.44%). The most
frequently observed category of Ethnicity/Racial Background was Hispanic (» =9, 100.00%).

Frequencies and percentages are presented in Table 3.

Table 3
Frequency Table for Nominal Variables

Variable n %
Marital Status
single 3 33.33
married 6 66.67

Missing 0 0.00
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Income Range

0-14,000 7 77.78
30-44,000 1 11.11
15-29,000 1 11.11
Missing 0 0.00
Age Range
50-59 3 33.33
40-49 4 44.44
60-69 2 22.22
Missing 0 0.00
Ethnicity/Racial Background
Hispanic 9 100.00
Missing 0 0.00

Note. Due to rounding errors, percentages may not equal 100%.

Two-Tailed Paired Samples 7-Test

Introduction

A two-tailed paired samples #-test was conducted to examine whether the mean difference

of General Diet Pre and General Diet Post was significantly different from zero.

Assumptions

Normality. A Shapiro-Wilk test was conducted to determine whether the differences in
General Diet Pre and General Diet Post could have been produced by a normal distribution
(Razali & Wah, 2011). The results of the Shapiro-Wilk test were not significant based on an
alpha value of .05, W= 0.87, p = .116. This result suggests the possibility that the differences in
General Diet Pre and General Diet Post were produced by a normal distribution cannot be ruled

out, indicating the normality assumption is met.

Homogeneity of Variance. Levene's test was conducted to assess whether the variances
of General Diet Pre and General Diet Post were significantly different. The result of Levene's test

was not significant based on an alpha value of .05, F(1, 16) = 0.71, p = .413. This result suggests
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it is possible that General Diet Pre and General Diet Post were produced by distributions with

equal variances, indicating the assumption of homogeneity of variance was met.

Results

The result of the two-tailed paired samples #-test was significant based on an alpha value
of .05, #(8) =-3.12, p = .014. This finding suggests the difference in the mean of General Diet
Pre and the mean of General Diet Post was significantly different from zero. The mean of
General Diet Pre was significantly lower than the mean of General Diet Post. The results are

presented in Table 1. A bar plot of the means is presented in Figure 1.

Table 1

Two-Tailed Paired Samples t-Test for the Difference Between General Diet Pre and General
Diet Post

General Diet Pre General Diet Post
M SD M SD t p d
2.22 1.77 3.50 1.41 -3.12 .014 1.04

Note. N = 9. Degrees of Freedom for the #-statistic = 8. d represents Cohen's d.

Figure 1

The means of General Diet Pre and General Diet Post with 95.00% CI Error Bars



21
DIABETES MANAGEMENT KNOWLEDGE

Mean Value

General_Diet_Pre General_Diet_Post

Two-Tailed Paired Samples #-Test
Introduction

A two-tailed paired samples #-test was conducted to examine whether the mean difference

of Specific Diet Pre and Specific Diet Post was significantly different from zero.

Assumptions

Normality. A Shapiro-Wilk test was conducted to determine whether the differences in
Specific Diet Pre and Specific Diet Post could have been produced by a normal distribution
(Razali & Wah, 2011). The results of the Shapiro-Wilk test were not significant based on an
alpha value of .05, W= 0.89, p = .195. This result suggests the possibility that the differences in
Specific Diet Pre and Specific Diet Post were produced by a normal distribution cannot be ruled

out, indicating the normality assumption is met.
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Homogeneity of Variance. Levene's test was conducted to assess whether the variances
of Specific Diet Pre and Specific Diet Post were significantly different. The result of Levene's
test was not significant based on an alpha value of .05, F(1, 16) = 0.24, p = .634. This result
suggests it is possible that Specific Diet Pre and Specific Diet Post were produced by
distributions with equal variances, indicating the assumption of homogeneity of variance was

met.

Results

The result of the two-tailed paired samples #-test was significant based on an alpha value
of .05, #(8) = -3.78, p = .005. This finding suggests the difference in the mean of Specific Diet
Pre and the mean of Specific Diet Post was significantly different from zero. The mean of
Specific Diet Pre was significantly lower than the mean of Specific Diet Post. The results are

presented in Table 2. A bar plot of the means is presented in Figure 2.

Table 2

Two-Tailed Paired Samples t-Test for the Difference Between Specific Diet Pre and Specific Diet
Post

Specific Diet Pre Specific Diet Post
M SD M SD t p d
3.17 1.15 3.94 0.88 -3.78 .005 1.26

Note. N = 9. Degrees of Freedom for the #-statistic = 8. d represents Cohen's d.

Figure 2

The means of Specific Diet Pre and Specific Diet Post with 95.00% CI Error Bars
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Mean Value
3
|_

Specific_Diet_Pre Specific_Diet_Post

Discussion

The demographic information of marital status, income range, age range, and
ethnicity/racial background was collected prior to the intervention per the organization’s staff
members. The majority of the participants were married, earned less than $14,000 per year, and
were aged 40-49. All of the participants were Hispanic and spoke mainly Spanish. A two-tailed
paired samples #-test was conducted on the general diet and specific diet items of the SDSCA
survey as they directly relate to the project purpose: Addressing diabetes management and
prevention education gaps with weekly classes with emphasis on nutrition. The mean results of
each section pre-intervention and post-intervention were compared. The assumptions of
normality and homogeneity were met and the results were significant. The pre-intervention
scores for both categories were statistically significantly lower than the post-intervention scores
for both categories. Thus, the desired outcome of helping clients within the organization modify,

adapt, or change self-care behaviors related to diet was met.
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The main limitation of this project was the sample size (N=9). The maximum capacity of
each classroom is 20 clients. In addition, the same participants had to be willing to come to at
least the first and last class and fill out the SDSCA survey twice in order to be included in
statistical analysis. The nine participants did attend all of the classes. Another limitation
included convenience sampling because participants were chosen from the same place of
gathering. Furthermore, the time frame of four weeks to roll out the project was too short to
sufficiently promote and measure behavioral change.

As previously mentioned, Sanchez et al. (2021) articulates how an effective diabetes
education program focusing on nutrition positively impacts obesity and diabetes management
and prevention. Abouammoh and Alshamrani (2020) and Mufunda et al. (2018) reveal how the
gap of knowledge about diabetes management and prevention can be addressed by providing
self-care education through tailored interventions suitable for patients of different education
levels and cultural backgrounds. Ahern et al. (2020) found that tailored diabetes education and a
behavioral weight management program offered more effective results than diabetes education
alone in treating diabetes. It is evident that individualizing interventions for people of different
education levels, cultural backgrounds, socioeconomic status, and gender help improve overall
health, thus improving diabetes management or preventing the onset of diabetes.

There is already a plethora of research about different methods to help individuals
manage their diabetes or prevent the onset of diabetes. However, more research needs to be done
on which methods, specifically, are the most successful in helping individuals manage or prevent
diabetes with behavioral change. This project can be carried out longer and with more

participants in order to see if the intervention makes a long-lasting impact on this population’s
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health. These findings are not generalizable but the project can be carried out within other
organizations with different populations to assess its effectiveness.
Conclusion

The incidence and prevalence of diabetes continues to grow worldwide leading to poor
quality of life, disability, early death, and high healthcare costs. It is apparent that Arizona
diabetes rates are higher than those in the U. S. and social determinants of health greatly impact
how individuals perceive and manage their health. The desired outcome of helping clients
within an organization modify, adapt, or change self-care behaviors related to nutrition to help
manage or prevent diabetes was achieved with this project. However, there are some limitations
to this project and more research needs to be done in order to ascertain specific methods that are

most successful in changing health behaviors.
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Author Abouammo | Ahern | Bekel | Chen | Garcia- Hendry | Morales | Mufunda | Silva- Xin
h e Molina X Tinoco
Year 2020 2020 2020 (2020 |2020 2020 2020 2018 2020 2020
Design CSDS RCT |SR RCT [ SR/MA PCS CT CSDS CS TCA
Number of subjects 435 576 50 92 28 64,710 | 1,000 96 513 298
Independent Variables
DEW/DE X
Self-care behavior X X
LCD/TDD X
Diet X
Knowledge X X
CWP X
Lifestyle modification X
Other X X X X X
Dependent Variables
Knowledge of DM X
HgAlc/glycemic control X X X X
DM X X X X
Cost of diabetes X
Weight/BMI X X
Other X

Key: BMI- body mass index; CS- cross sectional; CSDS- cross sectional study design; CT- cohort trial; CWP- counter weight plus program; DE- diabetes
education; DEW- diabetes education and behavioral weight management program; DM- diabetes mellitus; HgA1c- hemoglobin Alc; LCD- low carbohydrate
diet; MA- meta-analysis; PCS- prospective cohort study; RCT- randomized control trial; SR- systematic review; TCA- trial cost analysis; TDD- traditional

diabetic diet.
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The Health Belief Model
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Appendix C
Budget
Table C1
Project Budget
Phase Activities Cost subtotal Total
Preparation Download and print Client $232
class materials for materials=960
clients and primary pages
investigator (PI). PI
Informed consent and materials=64
survey print outs will be pages
printed at SJTHMC. Paper case of
1,500
pages=$20
2 black ink
cartridges @
$40 each=$80
3 color ink
cartridges @
$44 each=$132
Pens for notes and to 60 pens @ $6 $6
fill out surveys.
Create power point $0
presentation. PI already
has Microsoft Office.
Pick up recipe print outs $0
from Mountain Park
Health Center.
Delivery Gas milage for travel to | 30 miles/gallon | $10 rounded
center x4 times for @ 24 miles up
class. round trip
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x4=96 miles @
$3.10/gallon

itself, however, the
overall savings to the
community may be
substantial.

Extra center points and $25 $25
prize for class
attendance will be
provided by center.
Evaluation Results will be analyzed $0
using Intellectus
software which PI
already has access to.
Data will be shredded at $0
home of PI using
shredder that PI already
owns.
$273
Revenue/cost | The center is a non- The cost of
savings clinical, non-profit diabetes in
organization that does Arizona is
not receive any estimated to be
payments from its about $6.4
clients and staff is billion
primarily made up of (American
volunteers. There will Diabetes
be no revenue or cost Association,
savings to the center 2016).




