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Abstract

Effective diabetes prevention and management relies on nutritional behaviors, thus a basic level
of health knowledge is important for patients with diabetes and their caregivers in their quest to acquire
acute glycemic control and minimize negative health outcomes (Ley et al., 2014). The purpose of this
study was to assess the nutrition-related health knowledge of patients living with diabetes who are seen at
the UNMC Sharing Clinic by use of a verbal questionnaire. This nutritional health knowledge assessment
was a quantitative, prospective, survey-based study utilizing descriptive statistics. Approximately 86% of
patients were proficient in food group and nutritious foods knowledge but only 57%, 44%, and 29% of
patients were proficient in the categories of meal timing, hypoglycemia safety, and carbohydrate counting
respectively. These results suggest there is significant room for nutritional education that could positively

impact chronic disease state management as well as glycemic safety in Sharing Clinic patients.

Background and Literature Review

Diabetes is a significant cause of morbidity and mortality in the United States, evidenced by the
approximately 34 million Americans that have diabetes and its standing as the seventh leading cause of
death in the United States (Centers for Disease Control and Prevention, 2020 February 18). Diabetes
prevention and management are largely impacted by food and nutrition behaviors. Diets high in fruits,

vegetables, and whole grains and low in red meats, highly processed grains, and added sugars have



historically been associated with overall lower risk of developing diabetes and better glycemic control of
already established diabetes (Ley et al., 2014

Health knowledge is an integral part of tackling nutrition-related challenges in managing blood
glucose and ultimately impacts chronic disease state control and overall outcomes (Cha et al., 2014).
Health knowledge may be described as information or skills obtained by health-related experiences or
health education in addition to understanding at the theoretical or practical level of health and healthcare
(Chin et al., 2011). Lower levels of knowledge of topics like nutritional quality and portion size are
generally associated with negative health outcomes (Cha et al., 2014). According to previous studies,
patients with diabetes that are maintained in a primary care setting who have insufficient health and
nutritional knowledge are more likely to have severe complications caused by poor glycemic control
including increased incidence of retinopathy compared to their more health knowledgeable peers
(Schillinger et al., 2002).

Historical research has shown that patients who are uninsured are less likely to have a significant
understanding of their health compared to their insured counterparts. Studies have revealed that
approximately 2 million Americans with diabetes aged 18 to 64 years are without healthcare insurance.
Most patients 65 years of age or older with diabetes have health insurance but often require additional
supplemental insurance in order to cover the costs of medications, regular provider visits, and
preventative measures (Stark Casagrande & Cowie, 2012). Additionally, those who had low levels of
knowledge were generally more likely to identify within a minority racial or ethnic group, have less
education, be of older age, have cognitive disability, or be generally less healthy (Levy & Janke, 2016).

Integrating interventions into the primary care setting that are targeted at health knowledge
simultaneously addresses race/ethnic and educational health disparities and access to care (Bennett et al.,
2009). To date, there are few studies addressing nutritional health knowledge of patients with diabetes in
the setting of student-run clinics for underserved patients, and consequently, the purpose of the project
was to assess the nutrition-related health knowledge of patients living with diabetes who are seen at the

student-run UNMC Sharing Clinic (Student Health Alliance Reaching Indigent Needy Groups). The



Sharing Clinic works to improve the overall wellbeing of residents in the Omaha-metro area by providing
free healthcare and human services to those who need it, while simultaneously providing a learning
environment for UNMC students in medicine, pharmacy, nursing, physical therapy, psychiatry,
laboratory, and the physician assistant program (Sharing Clinic, 2020). According to members of the
Sharing Clinic Faculty Board, an assessment of health and nutritional knowledge within the Sharing
Clinic system has not been completed for approximately ten years.

This study was designed to answer two research questions: (1) How knowledgeable are Sharing
Clinic patients with diabetes about nutrition?; and (2) About which nutrition topics are patients most and

least knowledgeable?

Data and Methods

This nutritional health knowledge assessment was a quantitative, prospective, survey-based study
utilizing descriptive statistics. Ethical approval was obtained through the UNMC Institutional Review
Board, and informed consent was required of all participants. Ten patients were identified for the study by
screening those who presented to Sharing Clinic each week. Eligibility criteria included an age of at least
19 years, receipt of care at Sharing Clinic, had a diagnosis of diabetes mellitus, and provided verbal
consent. Data was collected by a single investigator in the form of a dietitian-reviewed, multiple choice,
verbal questionnaire to quantitatively assess nutritional health knowledge. Patients that declined
participation at a single visit were asked for participation at subsequent visits. The Nebraska Medicine
interpretive services line was used for all patients that were not English-speaking. The questionnaire
included topics of basic macronutrients, hypoglycemic events, carbohydrate servings, meal timing, and
nutrient-dense food sources. Basic macronutrient questions were focused on assessing a patient’s ability
to identify foods that belong in major food groups including carbohydrates, proteins, and fats.
Hypoglycemia questions were focused on identifying if a patient understood what steps to take during a
hypoglycemic event in order to safely stabilize their blood glucose level. Other questions included

determining if a patient understood a single serving size of common carbohydrate-rich foods. Meal timing



questions targeted the importance of consuming regular meals to avoid hypoglycemic events, and
nutrient-dense food source questions were designed to identify if patients understood the difference
between high-calorie, low-micronutrient foods from moderate-calorie, nutrient-dense foods. Additional
information collected from patients and the electronic health record included age, gender, comorbidities,
preferred languages, hemoglobin Alc, duration of diabetes, and duration of insulin use. Specific
comorbidities included in the assessment of the study were based on the identified areas of opportunity
from the 2015 Community Needs Health Assessment for Douglas, Sarpy, & Cass Counties in Nebraska
and Pottawattamie County in lowa.

Prospective assessment of nutritional health knowledge was based on the percentage of correct
answers, including percentage of correct answers from each general topic (basic macronutrients, serving
sizes, glycemic indices, fast-acting carbohydrates, and general healthy diet questions). The primary
outcome, nutritional knowledge proficiency, was defined as the percentage of patients who answered all
questions correctly within a nutritional category, and the percentage of individual questions answered
correctly was also assessed. The percentage of questions answered correctly from each topic was
compared to the average percentage answered correctly. Because of the limited number of patients

involved in the study, all data was analyzed through Microsoft Excel.

Results

A total of 7 patients completed the verbal questionnaire. As previously described, all patients had
a diagnosis of diabetes mellitus, were over the age of 18 years, and received care at Sharing Clinic.
Patient demographic information can be seen in Table 1. A majority of patients identified themselves as
female, had Type 2 Diabetes Mellitus, and preferred English as their primary language. Patient race and
ethnicities varied but were predominantly White/Caucasian, followed by Hispanic/Latinx, followed by

Black/African American. The average patient age was 49 years, and the average years with diabetes



mellitus, years with insulin, and hemoglobin Alc
were 24 years, 13 years, and 8.1% respectively. Table
2 describes many of the comorbid conditions the
participants managed including hypertension, heart
disease, hyperlipidemia, and depression. No patients
had concurrent cancer, chronic obstructive pulmonary
disease, or chronic kidney disease.

The average percentage of correct answers
from each category as well as individual questions are
shown in Table 3. The average of all questions
answered correctly was 67.14%. Within the food
group category, 85.71% of questions were answered
correctly, and 92.86% of questions were correctly
answered within the nutritious foods group.
Carbohydrate counting, hypoglycemia safety, and
meal timing questions were answered correctly

35.72%, 64.29%, and 57.14% respectively. Both

Table 1. Patient Demographics

Age
Range 41-53
Average 49
Gender
Female 71.4% (n=5)
Male 28.6% (n = 2)

Diabetes Type

Type 1 28.6% (n = 2)
Type 2 71.4% (n = 5)
Race/Ethnicity

White/Caucasian

57.1% (n = 4)

Black/African American

14.3% (n = 1)

Hispanic/Latinx

28.6% (n =2)

Preferred Language

English 71.4% (n = 5)

Spanish 28.6% (n = 2)
Years with Diabetes Mellitus

Range 1-50

Average 24
Years with Insulin

Range 0-50

Average 13
HbA1c%

Range 6.5-9.3

Average 8.1

questions within the food group category

Table 2. Patient Comorbidities

were answered correctly by 85.71% of Hypertension 57.1% (n=4)
Heart Disease 28.6% (n=2)

patients. One hundred percent of patients Cancer History 0% (n = 0)
. Hyperlipidemia 714% (n=15)

answered the added-sugar question Chronic Obstructive Pulmonary Disease 0% (n=0)
correctly within the nutritious foods Kidney Disease 0% (=0)
Depression 28.6% (n=2)

category, and 85.71% answered the high-
fiber question correctly. Within the carbohydrate counting category, carbohydrate serving questions were

answered correctly by 28.57% and 42.86% of patients respectfully, and questions regarding



hypoglycemia safety were answered correctly by 85.71% and 42.86% of patients. Finally, both questions

surrounding the importance of meal timing were answered correctly by 57.14% of patients,

Table 3. Questionnaire Response

Food Groups 85.71%
Which is an example of a food with a high number of carbohydrates? 85.71%
Which of the following foods is high in carbohydrates? 85.71%

Nutritious Foods 92.86%
Which of the following is high in added sugars? 100.00%
Which is an example of a high-fiber food? 85.71%

Carbohydrate Counting 35.72%
Which of the following is considered one serving of carbohydrate? 28.57%
Which of the following is one carbohydrate serving? 42.86%

Hypoglycemia Safety 64.29%
Which of the following foods is best to bring blood sugar back up to normal range quickly? 85.71%
Which food should be eaten if your blood sugar is <70 mg/dL? 42.86%

Meal Timing 57.14%
Why can it be dangerous for people living with diabetes to skip meals? 57.14%
Why is it important to eat more than one meal each day when using insulin? 57.14%

Total Score 67.14%

Nutritional knowledge
Table 4. Nutritional Knowledge Proficiency*
proficiency is shown in Table 4. Food Groups 85.71%
Nutritious Foods 85.71%
Proficiency was defined as Carbohydrate Counting 28.57%
answering all questions correctly Hypoglycemia Safety SR
Meal Timing 57.14%
within a nutritional category. Total Score 60.20%
*Proficiency is defined as answering all questions correctly within a nutritional category.

Proficiency was demonstrated in

85.71% of patients within the categories of food groups and nutritious foods, 57.14% in the meal timing

category, 43.86% in the hypoglycemia safety category, and 28.57% in carbohydrate counting. The

proficiency average of all nutritional knowledge categories was 60.20%.




Discussion

As described above, diabetes mellitus is a disease that is significantly impacted by food and
nutrition choices (Ley et al., 2014). Additionally, a limited understanding of nutritional quality, portion
sizes, and food content has broad negative effects on one’s health, including chronic disease state control
(Cha et al., 2014). Although patients in this study had an adequate understanding of food groups and
nutritious foods, suggesting some basic knowledge of nutrition, knowledge of was severely lacking in
areas of meal timing, hypoglycemia safety, and carbohydrate counting, which may be contributing to poor
diabetes control and can even be dangerous under certain circumstances.

Having a satisfactory understanding of both food groups and the nutritious content of food
suggest that patients at Sharing Clinic have a general understanding of the more fundamental components
of nutritional health knowledge. These topics are crucial building blocks in understanding some of the
more complex components of diabetes management with nutrition. Reinforcing basic information
regularly as education is provided at Sharing Clinic in the future regarding more difficult topics including
carbohydrate counting, meal timing, and hypoglycemia awareness would be essential in ensuring
foundational mastery.

Carbohydrate counting can be a helpful tool in dosing insulin as well as generally understanding
effects on the body following a carbohydrate-heavy meal. Future education provided by the care team at
Sharing Clinic may assist in providing patents with the tools they need to better understand a single
serving of carbohydrate, not only reducing large glycemic plasma changes but helping in weight
management and developing a more balanced diet. Accessible resources demonstrating carbohydrate
serving sizes may be helpful in assisting this patient population in their nutritional knowledge
advancement on this topic.

Meal timing is an incredibly important factor to consider for patients who use insulin on a daily
basis. Often doses of long-acting insulin are fixed in a way that require patients to consume meals in a
consistent matter from day-to-day in order to reduce the risk of a low blood sugar crisis. It is crucial for

all patients have a prescription for insulin to have, at a minimum, a basic understanding of how insulin



impacts blood sugars throughout the day and the importance of eating regular meals. This will be a
relevant educational point for the Sharing Clinic team in educating their patients in the future, as skipped
meals with insulin use can result in very dangerous situations.

Hypoglycemia is another word for low blood sugar and all patients taking medications to
decrease their plasma glucose should be educated regarding safety mechanisms in the event they
encounter a low blood sugar event. This includes readiness to consume foods that are high in simple
carbohydrates with little to no fat or protein as well as a plan for how often to use their glucometer and
when to call for help. Hypoglycemia can be deadly, and Sharing Clinic patients will need significant
education regarding this topic, as results showed a variable response to current knowledge.

Strengths of this study include the recruitment of licensed dietitians for the creation of the
nutritional knowledge questionnaire, which provided key insight in appropriate wording and education.
Additionally, the questionnaire was created with this specific patient population in mind, making the
results uniquely applicable to the Sharing Clinic patient population. Use of the Nebraska Medicine
translator line provided a uniform, unbiased interpretive service for all patients who were non-English
speaking, and having the questionnaire read aloud reduced confounding related to literary capacity of
each patient. Finally, by having a single administrator of the questionnaire, it was less likely that errors or
biases occurred during the research-patient interactions.

Limitations included a very specific patient population, which reduces the applicability of this
study outside of the Sharing Clinic population. Additionally, the sample size was very small, which
ultimately limited the types of analysis that could be conducted on the data. Unfortunately, a subgroup
analysis was not performed to assess the relationship between patient demographics and nutritional
knowledge proficiency. The in-house development of the questionnaire eliminated the opportunity for
pilot testing of the questions, which reduced the internal validity of the results and could have skewed the
results based on the writing of the question.

Although patients with diabetes often have similar comorbidities, it would be incredibly difficult

to draw concrete conclusions from this study and apply it to the general population. Because the sample



size was so small, no meaningful statistical results were prepared, additionally decreasing the relevance of
this data outside the specific Sharing Clinic population. This study may serve as an important first-step in
ensuring adequate nutritional knowledge and education of Sharing Clinic patients, and future educational
materials may be created as a result. Future studies across more patients with diabetes at Nebraska
Medicine could be assessed regarding their nutritional health knowledge in an attempt to provide a
standard, patient-friendly education on nutrition to improve diabetes outcomes.

In conclusion, the patients in this study were relatively knowledgeable in the areas of food group
identification and nutritious foods but have room for further education regarding some nutritional topics

including meal timing, carbohydrate counting, and hypoglycemia safety.
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