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ABSTRACT

When compared with the general United States population, Hispanic Americans are at an increased risk of developing type 2
diabetes mellitus (DM2) and are far more likely to suffer devastating complications related to the disease. The purpose of this
quality improvement project was to determine whether the use of a culturally tailored, mobile application prototype educational
tool increased DM2 prevention knowledge among Hispanic patients at risk for DM2. The educational tool contained information
about DM2 including risk factors, prevention, and health maintenance. The prototype was developed to function like a working
mobile application and a pre/posttest was administered to participants at three local Hispanic community health fairs in Cincinnati,
Ohio. Paired t test analysis of the 27 completed surveys showed a statistically significant improvement in posttest scores. The
results showed that the average score was 4.1 out of a total of five possible points in the pre-test. The mean total score of the
post-test was 4.7, with a total improvement of the mean score of 0.6 (0.0001). It was concluded that there was a statistically
significant improvement in the knowledge of DM2 prevention after reviewing the material presented in the application prototype.
In addition, participants expressed a strong interest in a working mobile application that offers culturally tailored DM2 prevention
education.
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1. INTRODUCTION
According to the Centers for Disease Control and Prevention
(CDC), Hispanics are more likely to develop type 2 diabetes
mellitus (DM2) in their lifetime and 50% more likely to die
from DM2 related complications than the general United
States (US) population.[1] Ethnic, socioeconomic and local
environmental factors keep Hispanic Americans from getting
the tools, screenings, and treatment that they need to lower
their risk factors.[2]

The key to addressing prevention disparities is finding ways
to effectively communicate risk reduction lifestyle modifica-
tions in a way that is understood within the cultural frame-
work of the target population. In multiple studies, culturally
tailored educational interventions have been shown to be

effective in increasing disease prevention knowledge among
Hispanics.[3, 4] In addition, the use of mobile applications
as platforms for health information has been shown to be a
valuable means for increasing patients’ access to health infor-
mation.[5] Still, there is a need for tailoring applications to
be more usable by diverse patient populations. This project
combined a culturally tailored education tool with a mobile
application prototype to increase access to DM2 prevention
information for Hispanic Americans.

2. BACKGROUND

2.1 Review of literature
The need to create solutions to address the health outcomes
disparity for Hispanics at risk for DM2 is well documented
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in the literature.[3–7] Hispanic patients are known to have
less access to DM2 screenings and preventative care which
is a large factor that potentiates the disparities in disease
complications for this population.[6] Developing effective
educational tools that focus on disease prevention is cru-
cial to improving DM2 outcomes for Hispanic Americans.
Culturally tailored approaches have been shown to be more
effective than standard teaching methods across multiple
studies.[3, 4] Furthermore, studies investigating the use of
social media and other electronic sources as a platform for
health education have shown that these mediums are effective
for teaching important health topics.[8] A mobile application
that is easily accessed from a computer or a mobile device
provides an excellent source for communicating culturally
tailored DM2 education materials.

Considering the use of electronic tools as platforms for health
education is key for providers trying to communicate with
an ever-diversifying patient population. Specifically, ad-
vanced practice nurses (APNs) can use electronic resources
to engage and clearly communicate with patients. Although
cultural differences can create barriers to shared decision
making between providers and patients, it is important to
recognize opportunities to bridge that communication gap.
According to a study by Govere & Govere, cultural training
for providers significantly increased patient satisfaction with
their care.[7] Considering the cultural needs of a target audi-
ence prior to conducting educational programs is an effective
way to improve patient-provider communication. Culturally
tailored tools readily available for providers may allow for
improved and standardized health education interventions
for Hispanic patients.

Like all providers in today’s healthcare landscape, APNs
must effectively utilize technology to optimize their clini-
cal practice. Healthy People 2020 outlines a goal to “use
health communication strategies and health information tech-
nology to improve population health outcomes and health
care quality, and to achieve health equity.”[9] By increasing
use of technology, APNs have the opportunity to decrease
barriers that patients encounter when trying to access health
information. Previous research has shown that social media
and secure short message service (SMS) text messaging are
effective ways to improve communication between providers
and Hispanic patients.[10] Combining technology with cultur-
ally tailored information has the potential to make valuable
information available instantly on a mobile device.

2.2 Population focus
Across the US, Hispanic immigrants have been found to have
lower literacy and numeracy than other immigrant groups,
and it has been shown that these lower literacy levels cor-

relate with lower self-reported health.[11] In designing an
educational tool for this population, it was crucial to take
into account literacy and education levels. A study evaluating
the Hispanic immigrant population using federally qualified
health centers in the Midwest found that 61% of Hispanic
immigrants held education levels less than 7th grade.[12] The
education tool developed in this project took into account
the potentially limited health literacy of the target population
and focused on a simple language and picture-based teaching
technique.

Specifically, this project focused on creating an education
tool for Hispanic immigrants in the greater Cincinnati, OH
area. According to the US census bureau, Cincinnati’s pop-
ulation of 302,000 contains about 3.1% Latinos.[13] How-
ever, the population is concentrated in certain areas of the
city in the neighborhoods of Price Hill and Carthage, where
Hispanics make up 5% and 23% of the community respec-
tively.[14, 15] Two organizations located in these communities
collaborated on this project. These organizations facilitated
access to a growing Hispanic population, most of whom were
noted by the organizations to have only recently immigrated
to the US.

2.3 Theoretical and conceptual framework
Stemming from Dorthea Orem’s Theory of Self-Care, the
project sought to increase self-care capacity through educa-
tion about healthy lifestyle and diet choices related to DM2
prevention. According to Orem’s theory, the role of nursing
care is to meet a patient’s self-care deficit. In other words, do
for the patient what they cannot do for themselves. Through
education, a nurse can help patients increase their health
knowledge and ability to care for themselves.[16] The over-
arching goal of this project was to empower Hispanics to
make better lifestyle and diet choices based on increased
knowledge of healthy behaviors by creating a tool that would
increase the self-care capacity of participants.

The project was implemented according to the Plan, Do,
Study, Act model. The model allows for planning of mea-
surements, processes, and objectives to be established prior
to the intervention. Then, the intervention can be carried out,
results studied, and findings applied to policy change or fur-
ther research.[17] This project moved through the “plan, do,
study” portion of the research model and has outlined ways
in which the “act” phase can lead to future development of a
working mobile application available to Hispanic patients at
risk for developing DM2.

3. STRATEGY AND IMPLEMENTATION
Implementation of this project was accomplished in three
phases: presentation of the educational tool, administration
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of the pre/posttest evaluation tool, and evaluation of the
intervention through paired t-test analysis. First, an edu-
cational mobile application prototype for DM2 prevention
combining technology with culturally tailored information
was developed. Through partnerships with regional Hispanic
community organizations, the intervention was implemented
during three separate health fairs in the Cincinnati area from
January through April, 2019. Health fairs gathered walking
crowds of 100 to 200 people at each event. A booth was set
up and the educational materials were made available to any
willing passersby. Participants were gathered through a con-
venience sampling of self-selected individuals. Participants
then accessed the app prototype through the Marvelapp TM

website and used click links to navigate the site as if it were
a working mobile application. The information from the
prototype was also displayed on large poster boards, and a
handout of the Más o Menos (More or Less) page was given
to participants to take home with them after the health fair.

3.1 Educational tool
The educational tool was created by the authors on the web-
site, Marvelapp.com TM as a prototype of a mobile applica-

tion. Click links allowed participants to navigate the pro-
totype as if it were a working application. The prototype
included many pictures and simple language so that it could
be understood with minimal Spanish literacy. All information
in the tool was based on guidelines from the American Dia-
betes Association and the American Heart Association.[18, 19]

The homepage was titled “Everything You Should Know
About Type 2 Diabetes” and included links to four additional
pages (see Figure 1). The page links were titled, “What is
Type 2 Diabetes?”, “Risks”, “Prevention”, and “Handout.”
The page titled “What is Type 2 Diabetes” included basic
information on DM2 (see Figure 2). Paragraph one stated,
“The pancreas is the organ of the body that produces insulin,
the hormone that helps the body convert sugar to energy.”
The second paragraph further explained, “In type 2 diabetes,
the cells of the body do not respond well to insulin, and the
sugar that you eat remains in the blood.” The final paragraph
stated, “High levels of sugar in the blood cause damage to all
the systems of the body including the nerves, veins, kidneys,
and eyes.”

Figure 1. Prototype Home Page
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Figure 2. Prototype DM2 Information

The page titled “Risk Factors for Type 2 Diabetes” listed
the following risk factors for DM2: “age greater than 45
years, being overweight, family history of type 2 diabetes,
high blood pressure, a history of gestational diabetes, and not
exercising at least three times a week” (see Figure 3). This
page also cited information from the CDC stating, “Latinos
are at an increased risk of developing type 2 diabetes in their
lifetime and are 50% more likely to die from type 2 dia-
betes related complications than the general population.” The
“Diabetes Prevention” page provided instruction about the
positive impact of lifestyle, diet, and regular medical care on
DM2 prevention (see Figure 4). The English translation of
this page is as follows: “Lifestyle: be more active, exercise

30 min, five times a week; Diet: Eat five fruits and vegetables
every day, avoid drinks with lots of sugar and foods with lots
of fat; Medical care: get a regular physical and blood test-
ing”. The final page of the application prototype contained a
chart titled “Más o Menos” “(More or Less)” which outlined
behaviors a person should add and reduce in their lifestyle
in order to lower their risk for developing DM2 (see Figure
5). This page was created by the authors with the help of a
local artist who made icons for each of the actions outlined
by the text. The prototype educational app was specifically
and intentionally developed to convey simple ideas using
pictures so that the material could be easily understood by
participants regardless of their Spanish literacy level.

Figure 3. Prototype DM2 Risk Factors
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Figure 4. Prototype DM2 Prevention

Figure 5. Prototype Más o Menos (More or Less) Page

30 ISSN 1925-4040 E-ISSN 1925-4059



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2020, Vol. 10, No. 7

3.2 Pre/Post test evaluation tool
The evaluation tool utilized for this project was a pre/posttest
that included questions about basic demographics and healthy
diet and lifestyle choices. It also included questions to eval-
uate interest in a mobile application for DM2 education
and contained one open-ended question to evaluate what
other information participants believed should be included
in teaching materials for DM2 prevention (see Figure 6).

Self-selected participants answered three demographic sur-
vey questions on age, gender, and ethnicity (see Figure 7).
Age in years was divided into the following categories: <16,
16-25, 26-35, 36-50, 51-65, and >65. Gender options in-
cluded: “Male, Female and Other,” and ethnicity options
included, “Caucasian, Hispanic, Asian, African American,
and Other.”

Figure 6. Pre/Post Test Evaluation Tool

Figure 7. Demographic Survey

Participants then answered the pretest questions on a paper
form prior to reviewing the information provided in the ed-
ucational tool. Approximately 20 minutes after reviewing
the materials, participants completed the posttest. Each pre
and posttest was assigned a number in order to anonymously

associate responses with the correct participant. The first
three questions on the pre/posttest were objective questions
assessing knowledge about DM2 prevention. The fourth
and fifth questions, “I feel capable of identifying foods low
in sugar and fat: True or False,” and “If this information
was available to you in a working mobile application, would
you use it?” were subjective questions evaluating the partic-
ipants self-reported knowledge of types of food impacting
DM2 prevention and willingness to use a fully developed
mobile application to obtain information about DM2 . One
open-ended question allowed for collection of qualitative
data on other information participants would like to learn
about DM2.

4. RESULTS
4.1 Demographics
At total of 44 surveys were collected across the three health
fairs. Of those, seventeen incomplete responses were ex-
cluded, leaving twenty-seven responses available for analysis.
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Completed surveys revealed that all participants included in
the sample were Hispanic. The majority (89%) of partici-
pants identified themselves as female, and 11% identified
as male. The age in years of participants was divided into
categories with 19% ages 16-25, 33% ages 26-35, 30% ages
35-50, and 18% ages 51-65. There were zero respondents in
the < 16 and > 65 age brackets.

4.2 Pre/Post test
Paired sample t-test compared responses to questions one
through five from pre to posttest. The mean score was 4.1 out
of a total possible five points on the pretest. The mean total
posttest score was 4.7, with a total mean score improvement
of 0.6 (p < .0001) showing statistically significant improve-
ment in knowledge of DM2 prevention after reviewing the
material presented in the application prototype. A breakdown
of the number of correct responses on the pre and posttests
is provided in Table 1.

Of the knowledge-based questions one, two, and three, ques-
tion three was the most commonly missed on the pretest and
showed a statistically significant improvement in mean score
of 0.4 (p < .0001). Answers to the subjective question num-
ber four were considered “correct” if participants responded
“true” to being able to select foods low in sugar and fat. Ques-
tion five responses were considered correct if they selected
“yes” to being interested in using a mobile application with
DM2 education materials. Question four, which evaluated
self-reported ability to make healthy lifestyle choices showed
a modest but statistically significant mean increase of 0.1 (p
< .04). Question five, which sought to evaluate participant
interest in using a working mobile application for DM2 edu-
cation showed no statistical difference from pre to posttest
responses (p = .163).

Table 1. Number of correct responses on pre and posttests
 

 

 Pretest # of correct answers Posttest # of correct answers 

Q1 26 27 

Q2 18 19 

Q3 15 26 

Q4 24 27 

Q5 25 26 

 

4.3 Open ended responses
Participants expressed an interest in learning more about
DM2 prevention in their responses to the single open-ended
question, “What is one thing you wish to learn about diabetes
prevention?”. Responses included phrases like, “More infor-
mation on the symptoms of diabetes and how to recognize it,”
“What is considered a high blood sugar?”, “How do I control
my diabetes?”, and “Everything possible!”. These responses
revealed participants’ desire for more in depth education of

both prevention and management of DM2.

4.4 Limitations
The small sample size and gender homogeneity of partici-
pants precluded generalizability of findings to the US His-
panic population as a whole. Limited Spanish literacy en-
countered in a number of potential participants posed and ad-
ditional challenge, resulting in incomplete survey responses.
While the educational tool developed for the intervention
was picture based, the pre and posttests could not be com-
pleted without a minimum 5th grade Spanish literacy level.
Although the health fair setting offered convenient access to
the target population, it was a distracting environment that
limited participants’ ability to focus on the educational mate-
rials provided and answer the pre and posttests. Finally, the
pre/posttest design completed within a short time frame made
it difficult to see how much knowledge would be retained by
participants over a longer period of time.

5. DISCUSSION
Results of the pre/posttest responses show that the appli-
cation prototype educational tool evaluated in this project
was effective in increasing knowledge of diabetes prevention
methods. Participants also overwhelmingly expressed inter-
est in having a working DM2 education mobile application
available for download on a personal device on the pretest.
This demonstrated a strong interest in using a working mo-
bile application for DM2 education materials existed before
the intervention took place. Participants showed significant
interest in learning more about DM2, as noted from the re-
sponses to the open-ended question. These results indicated
that the intervention was successful in meeting an educa-
tional deficit in the Hispanic community and showed a need
for increased education materials to be made available to this
population via mobile applications.

In order to address some of the limitations encountered in
this project, it will be important for future education trials
to establish methods for collecting verbal responses from
potential participants who lack the literacy needed to fill out
written questionnaires. Another way to include more partici-
pants would be to find more optimal settings for delivering
the application prototype. Classroom sessions with fewer
distractions, or one-on-one counseling, maybe more suitable
for implementing the educational app prototype developed
in this project.

Additionally, offering a posttest at a longer interval after the
intervention would allow for better evaluation of retained
knowledge. Pre/posttest designs often show significant re-
sponse bias and it can be difficult to determine the true mea-
sure of change related to the intervention itself. Still, in a
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population with an unknown baseline knowledge, true pretest
data collection is helpful in better understanding the demo-
graphic and developing further interventions.[20] To further
investigate the efficacy of this project’s intervention, addi-
tional measurements provided by a mixed methods design
are indicated.

Nonetheless, the findings of this project indicate significant
interest in further development of a working mobile appli-
cation for widespread use, which is consistent with other
studies that have found health modification apps to be widely
well received in small trials.[21] Considering the widespread
use of smartphones, it is important to look at how these de-
vices can be used to bring reliable health information into the
palms of patients. Using the varied mediums offered by tech-
nology can help communicate with patients who demonstrate
lower literacy skills.[22] While mobile applications for educa-
tion interventions have been shown to be well received and
effective among small samples, further research is needed
to evaluate their efficacy and reception among larger sample
populations.

6. CONCLUSION AND IMPLICATIONS FOR
PRACTICE

The results of this project indicated a need for creating a
working mobile application that offers culturally tailored
DM2 prevention education. As technology continues to play
an integral role in modern communication, it is necessary

for medical providers to utilize technical applications as a
means for increasing patient access to health information. It
is important for healthcare systems to view technology not as
a separate field of science, rather as a tool to be incorporated
into healthcare models in order to connect providers with
patients and patients with education.

Combining a culturally tailored approach to DM2 prevention
education with a mobile application will allow healthcare
providers to incorporate the use of technology for health
education in accordance with the Healthy People 2020 goals.
The findings of this project demonstrated success in using
culturally tailored DM2 education materials when addressing
minority populations. It also demonstrated the potential for
increasing access to educational materials by making them
available through a mobile phone application.

Ultimately, development of a working culturally tailored
DM2 prevention educational mobile application could al-
low for at-risk groups to gain awareness of risk factors and
disease prevention and improved self-efficacy. In turn, this
could positively impact health outcomes for minorities at
highest risk for DM2 in the US. Leveraging technology for
healthcare purposes is the next step toward bridging commu-
nication gaps and closing healthcare disparities for minority
populations.
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