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Abstract

Objective: To explore the diabetes knowledge and future disease risk perception of college
students.

Participants: 697 college students were purposefully recruited at a large state university and
completed an online survey.

Methods: Diabetes knowledge, future disease risk perception, lifestyle, and demographic factors
were assessed.

Results: The majority of students (56%) reported a family history of diabetes but perceived
their diabetes risk as low/moderate (90%). Logistic regression indicated higher knowledge (OR,
1.07; 95% ClI, 1.01-1.13), age (OR, 1.08; 95% ClI, 1.00-1.16), bodymassindex (BMI) (OR, 4.90;
95% ClI, 2.33-10.30) and family history of diabetes (OR, 4.30; 95% CI, 1.97-9.40) increased
perception of future diabetes risk. Those who self-rated their health as good/excellent and read
food labels regularly/often had lower perceived future risk of diabetes.

Conclusions: Results highlight the importance of educating college students on diabetes risk

factors as well as primary/secondary prevention for reducing diabetes incidence in this age group.
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Introduction

In the United States (U.S.), an estimated 30.3 million individuals (9.4% of the population)
have diabetes.! Diabetes is the seventh leading cause of death with total healthcare

costs equaling $327 billion in 2017.2 The burden of diabetes is especially high in West
Virginia (WV), the only state which is entiet alrely situated in the Appalachian region.
According to the American Diabetes Association’s 2020 statistics, the prevalence of type

2 diabetes mellitus (T2DM) in WV is 15.0%, and it is the second-highest in the nation.3
Diabetes is often associated with comorbidities such as obesity, cardiovascular disease, and
hypertension.® Although the onset of diabetes was generally at middle age, new data shows
young people have experienced an increase in T2DM diagnosis.8” Therefore, diabetes is
the ninth leading cause of death among 25 to 44 years old (2018), and prevalence rates
among 18- to 44-year-olds have increased throughout the last two decades.8 In the U.S.,
during 1999-2002, the age-adjusted prevalence of diabetes was 9.5%, which increased to
12% during 2013-2016.1 T2DM is caused due to insulin resistance in the body when the
cell does not respond to the insulin secreted by the pancreas leading to increased blood
glucose level. The consequent increase of blood glucose level produces pre-diabetes, which,
if left untreated, eventually leads to the onset of T2DM.? Treatment of T2DM includes not
only clinical treatment, i.e., oral diabetic drugs and insulin, but also self-management by
the individual. Major components of diabetes management include healthy eating, physical
activity, medication adherence, stress management as well as routine doctor’s appointments
for disease management of other associated comorbid health issues.®

Many common chronic diseases, such as diabetes, are influenced by health behaviors.10
Young adults, 18 to 24 years of age, report unhealthy lifestyle behaviors that are associated
with chronic diseases, e.g., poor diet, physical inactivity, substance use.! The National
College Health Assessment (2019) of 38,679 U.S. college students showed 39% were
overweight or obese, based upon self-reported height and weight.12 In addition, 55.4%
reported insufficient or no moderate physical activity, 75.5% lacked vigorous physical
activity, 97.3% did not meet the recommended intake of five servings of fruits, and 94.3%
reported not consuming five servings of vegetables per day.12 Given these high rates of
unhealthy lifestyle behaviors, young adults may be at greater risk of T2DM than previous
generations.

Furthermore, the transition of high school to college is known to be challenging.3 In
addition to the coursework, adjustment of noncurricular adjustments (e.g., peer influence,
parental expectations, etc.), increase in binge drinking and smoking have also been noted

as regular, habitual behaviors.1* During this formative stage, developing a healthy lifestyle
is based on their early life experience as well as the education that they receive from home
and school.1> By exploring the new habits as well as by social influence, i.e., family and
peers, young adults develop self-identity and self-awareness that contribute to their health
behaviors.13 An unhealthy lifestyle in this stage of life is associated with weight gain, which
is associated with diabetes and other comorbidities later in life.13

Gender and racial/ethnic differences in health behaviors among college students have also
been noted.16-18 Rehman et al found that self-reported health behaviors (such as the
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tendency to avoid fatty foods and intention to lose weight) were more prevalent in female
students than male students. They also found males perceived health status more positively
and rate it as excellent or very good as compared to their female counterparts.1® However,
studies are inconsistent on male students’ adoption of risky health behaviors.17:18 Dawson
reported a higher rate of adoption!’, which conflicts with Olfert and her colleagues that
noted male students exhibit less risky health behaviors.1”-18 However, males reported higher
levels of physical activity and lower stress than female students.18

The health belief model (HBM) posits that a person’s health behavior depends on his/her
perceived susceptibility, severity, benefits, and barriers to reducing the risk of a disease, as
well as self-efficacy, knowledge, and experience.1920 Studies in other countries have shown
that students do not possess adequate knowledge of diabetes.?1-24 In the US, several studies
have examined the perception of chronic disease and lifestyle factors (e.g. diet and physical
activity) among college students!:21:23.25-27 yet few have investigated diabetes knowledge
and future risk perception, a major component of most health behavior theories. Since many
young adults have shown misperceptions and inaccurate knowledge of chronic diseases?8,
knowledge of diabetes, its risk factors as well as future disease risk perception are crucial

to embracing healthy lifestyle modifications recommended in the primary prevention of
diabetes.2® The objective of this research was to determine diabetes knowledge and future
disease risk perception among college students in a large public university in West Virginia,
a state entirely within the Appalachian region. Since differences in health risk factors are
noted between college men and women, gender differences were also examined.

A cross-sectional survey was conducted assessing diabetes knowledge of risk factors,
symptoms, and treatment/complications. The study was approved by the West Virginia
University (WVU) Institutional Review Board (IRB).

A purposive sample of college students (N=697) was recruited, during April and May
2018, from the enrolled undergraduate and graduate students of WVU, which is the largest
land-grant institution in WV. Eligible students were as follows: age 18 years and older,
enrolled part-time or full-time, and able to voluntarily complete an online survey.

Data collection

An online survey was developed and conducted using the Research Electronic Data Capture
(REDCap) hosted at WVU.3031 A Uniform Resource Locator (URL) was created for the
participants to access the online survey. An invitation to the survey link and a cover letter
describing the purpose of the study was sent to all WV U students via email. Flyers with a
scannable QR (Quick Response) code to the survey link were also posted on the bulletin
boards in various academic buildings. Additionally, the researchers went to large classrooms
to invite participation, answered any questions, and distributed flyers with the QR code link
to the survey.
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Demographics—Demographic information included age, gender, ethnicity, state or
residency, height, and weight. Body mass index (BMI) was calculated using self-reported
height and weight and then categorized into underweight, normal, overweight, and obese.3?

Family history of diabetes—Family health history is an important risk factor for
developing diabetes in the future. Hence, participants were asked whether they had a family
history of diabetes (grandparents, uncle, aunt, parents, or siblings). The response was coded
as 1=Yes, 0=No0.33 A “don’t know” response option was not included to force participants
to best guess their family history. Prior research indicates that when respondents are asked
to guess, they are able to provide correct answers to factual questions more frequently than
if they were just choosing randomly.34 When people really do not know, the best guess will
still be more beneficial than a “don’t know” response.

Diabetes knowledge—The diabetes knowledge survey was developed by two medical/
public health professional experts. The first author is a medical doctor with a focus on public
health and the last author is a diabetes disparities expert with a focus on epidemiological

and intervention studies. A literature review showed no validated surveys on the current
topic that could be used for this study. Therefore, available surveys were modified, and
additional questions were added for a comprehensive assessment of diabetes knowledge risk
perception.22:35-39 The survey was reviewed by a public health researcher and suggestions
were incorporated for content validity.

Diabetes knowledge was assessed by 23 questions that focused on general knowledge of
diabetes, risk factors, symptoms, diagnosis, and treatment, complications, and prevention of
T2DM. A scoring system was developed where each correct response received one point,
and incorrect/no response received zero. Questions with multiple responses (e.g., knowledge
of T2DM symptoms, complications, and prevention approaches) were coded similarly. The
questions were summed for a total composite diabetes knowledge score (range 0— 40) with a
higher score indicating higher knowledge of diabetes. Cronbach’s alpha (o) of the diabetes
knowledge scale was 0.861, indicating good reliability.

Health behavior—Questions related to participants” health behavior included the use

of tobacco products (1=Yes, 0=No), consumption of alcohol (1=Not at all, 2=Sometimes,
3=Regularly), exercise frequency (1=Less than once/week, 2=1-2 Times/per week, 3=2—

4 Times/week, 4=5=Times/week), reading food labels (1=Never, 2=Sometimes, 3=Often,
4=Always), self-rated physical health (1=Poor, 2=Fair, 3=Good, 4=Very good, 5=Excellent),
and perceived future risk of developing diabetes (1=No risk to 5=Extremely high risk).

Data analysis

Simple descriptive statistics were computed to provide basic information about the
participants. Means and standard deviations were calculated for continuous variables,
and percentages were calculated for categorical variables. Univariate one-way analysis of
variance (ANOVA) was used to compare gender differences in the study variables, and
the Chi-square test was used for categorical variables to determine association. Logistic
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regression assessed perceived future risk of developing diabetes (dependent variable;
recategorized as no/low/moderate risk versus high/extremely high risk). Continuous
predictor variables included diabetes knowledge score and age. Categorical predictor
variables were gender, BMI, family history of diabetes, self-rated physical health, exercise
frequency, and food label reading behavior. Reading food labels, self-rated physical health,
and perceived future risk of diabetes were dichotomized due to the limited number of
responses in some categories. Participants who reported having either type 1 DM (T1DM) or
T2DM (3.3%) were removed from the logistic regression analysis. The significance level of
0.05 was used for all analyses. Data were analyzed with IBM SPSS Statistics for Windows,
Version 25.0.40

Demographics

A total of 702 students completed the online survey. Incomplete responses were discarded
(n=5) with a final sample of 697 complete surveys used for data analyses. Most of the
participants were females (75.8%) and Non-Hispanic whites (84.5%). The mean age and
BMI were 21.91 years (SD 4.48) and 24.90 (SD 4.96), respectively. Self-reported weight for
height showed that 3.9% of students were underweight, 54.4% had normal BMI, 28.0% were
overweight, and 13.7% were obese. More than half of the participants (56.0%) self-reported
they had a family history of diabetes. Very few participants (3.3%) self-reported having
either TIDM or T2DM.

Health behaviors

Approximately one-third (34.1%) of the participants reported they engaged in at least 30
minutes of physical activity 1-2 times per week, and 33.1% reported physical activity of 3—4
times per week. Only 13.9% had the recommended level of physical activity of 5 or more
times per week (13.9%). Approximately 43% of the students reported reading food labels
often or always, and 57% never or sometimes read them. One-fifth (21%) of students rated
their physical health as poor or fair, and 79.4% rated it as good, very good, or excellent.

In terms of health-risk behavior, more than two-thirds consumed alcohol sometimes or
regularly (76.4%) and 14.5% used tobacco products.

Diabetes knowledge and risk perception

The mean diabetes knowledge score of the participants was 27.60 (SD 6.91; range 0- 40),
indicating a moderate level of knowledge regarding the disease and its associated risk factors
& complications. Approximately 91% of participants perceived no, low, or moderate risk

of developing diabetes in the future, and only 9% perceived their risk as high or extremely
high. Participants with a family history of diabetes were significantly more likely to perceive
their future risk to be high or extremely high (14.5%) than those with no family history
(3.0%; p<.001).

Gender difference in health behavior, diabetes knowledge, and risk perception

Gender differences in study variables are shown in Table 1. The mean diabetes knowledge
score for male and female students was 26.51 (SD 7.21) and 27.97 (SD6.78), respectively.
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Females had significantly higher diabetes knowledge (p=.017) but were more likely to

be overweight and obese as compared to their male peers (p=.005). Interestingly, no
significant differences were noted in the perceived future risk of diabetes as well as alcohol
consumption between male and female students.

Predictors of perceived future risk

To determine the factors which contribute to the students’ perception of developing diabetes
in the future (Table 2), we used logistic regression to predict students’ perceived future risk.
Prior to the multivariate analysis, perceived risk was dichotomized as no, low, or moderate
risk and high/extremely high risk. Predictor variables included demographic variables,
diabetes knowledge, and lifestyle behaviors. Results showed the following variables as
significant predictors of perceived future risk: diabetes knowledge, BMI, family history of
diabetes, self-rated health, and food label reading behavior. Students who perceived their
risk to be high or extremely high had higher diabetes knowledge (includes risk factors,
complications, symptoms, and treatment; OR, 1.07; 95% CI, 1.01-1.13), were overweight/
obese (OR, 4.90; 95% CI, 2.33-10.30) and had a family history of diabetes (OR, 4.30;

95% ClI, 1.97-9.40). Interestingly, students who self-rated their health as good, very good or
excellent (OR, .38; 95% Cl, .19-.74) and read food labels on a regular basis (often/always)
(OR, .40; 95% ClI, .18-.89) perceived lower risk of developing diabetes in the future. Similar
to the bivariate analysis, no gender difference was noted in risk perceptions while controlling
for demographic and lifestyle factors in the model. Furthermore, physical activity was not
associated with future diabetes risk perception.

Discussion

Our results highlight that college students have misperceptions of diabetes risk despite
the presence of known risk factors such as family history, overweight/obesity status, and
a sedentary lifestyle. Prior research shows students’ misperceptions can be the result of
limited knowledge of diabetes risk factors and concurs with our findings.2841 In addition,
studies indicate students have false beliefs about developing chronic conditions.28:41 For
example, individuals can lack knowledge of specific foods that affect glycemic load.3842
Although females were similar to males in their risk perceptions, they had higher diabetes
knowledge, which concurs with research by Xu et al and, Al-Mahrooqi et al that showed
female students possess a higher knowledge of diabetes than their male counterparts.22:37

College students who are at increased risk for T2DM (e.g., overweight or obese, have
unhealthy lifestyle behaviors or a family history of diabetes) could benefit from diabetes
education. Family history of diabetes is an important risk factor and reflects the genetic
predisposition of developing diabetes in the future. In this study, more than 50% of the
participants reported diabetes in first-or second-degree relatives. Hence, it was not surprising
that students with a family history of diabetes perceived higher risk of developing diabetes.
This is supported by prior literature in young adults.#344 Although diabetes is not prevalent
in college students, 3.3% of the participants reported they had either TIDM or T2DM.
However, T2DM can be prevented in this population.>45:46
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With diabetes being a major disease burden for both WV and the U.S.1, health education
programs, focused on primary and secondary prevention to modify health behaviors, can
help prevent or delay the early onset of diabetes.#” Hence, comprehensive approaches to
health education for students on college campuses can promote a healthy diet, engagement
in recommended levels of physical activity for maintaining or managing weight and
participation in annual diabetes screenings. More specifically, diabetes education can
improve diabetes knowledge and awareness to reduce modifiable risk factors and prevent
future complications, which can have effects on every organ system of the body.48
Furthermore, diabetes education for college students can be at a higher health literacy
level to include the pathophysiology, disease progression from normoglycemic, pre-diabetes
and diabetes status, and complexity of this metabolic disease, with an emphasis on the
importance of primary and secondary prevention and quality of life.

Young adulthood is also the time for the onset of health-promoting or health

defeating behaviors. Most of the participants did not meet the weekly physical activity
recommendations (86.0%) and were overweight (28.0%) or obese (13.7%), indicating a
potential risk for early onset of T2DM. Since behavioral patterns and knowledge established
during young adulthood can influence the risk of developing chronic disease later in
ife9:50  health education academic programs at this stage can target chronic disease
prevention as a way to prevent early onset of diabetes. Also, college students knowledge

of diabetes and future risk perception might change later in their life, identifying strategies
and outcome indicators for health behaviors can lay the foundation as they become older.

HBM is widely used to measure health beliefs and behaviors.>1:52 The perceived
susceptibility, severity, benefits, and barriers are four main components of the HBM. For
example, college students who are at increased risk due to a family history of T2DM,
unhealthy behaviors such as poor dietary habit and sedentary lifestyle and higher BMI can
be educated about the risk factors and complications of diabetes, understand the significance
of the disease burden and make sustainable lifestyle changes (self-efficacy).53 As reported
in our findings, future diabetes risk was associated with not only higher BMI and having

a genetic predisposition but also nutrition awareness and label reading behavior. According
to HBM, the perceived severity of a disease is a crucial factor in the adoption of healthy
behaviors for primary prevention.>4°° Students who perceive T2DM susceptibility might
be compelled to identify unhealthy lifestyles (perceived barriers) for behavior modification
to reduce or maintain a normal BMI status as well as possible solutions for poor dietary
habits such as reading food label for improving purchasing decisions and what they eat
(perceived benefits) in preventing T2DM. Identification of barriers and benefits of a healthy
lifestyle to prevent chronic diseases can trigger the decision-making process of young
college students and motivate them (cue to action) to address their risk. Moreover, prior
literature indicate that college students who adopt healthy lifestyle behaviors have better
academic performance.>6:57

In our study, 79.5% of the students self-rated their health status as very good to excellent.
Furthermore, these participants also perceived a lower risk of developing diabetes in the

future. Larsman et al noted in a literature review that young college students have a lower
perceived risk of developing disease due to optimism bias.>8 The authors proposed young
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adults to balance the risk perception, disease knowledge, self-efficacy and cost-benefit

of health behavior changes and encourage them to take responsibility of their long term
health.>8 Since diabetes screening is currently opportunistic and heavily reliant on risk
perception, our results highlight a greater understanding and research into preventive health
for college students.>®

Although our study examined diabetes knowledge of the college students and their future
risk perception, yet it is not without limitation. First, the cross-sectional design did not
allow for causal inference. Second, the majority of respondents were white females (79%),
which is more than the distribution of the total student population (50% females) limiting
generalizability.50 Additionally, responses were self-reported, especially on height, weight,
and family history questions, which could have a recall or social desirability bias. There

is also the possibility that response bias was present, and respondents could have selected
responses at random without following instructions correctly due to the nature of an online
survey. However, the large sample size minimizes such outliers. As with all surveys,
definitions and items can be open to interpretation. Future research should use random
representative samples of college and non-college students to assess diabetes knowledge
and perceived future risk of T2DM among young adults. Further, closed questions and
open-ended questions can provide a better understanding of how to move young adults
from preparedness to take responsibility for future prevention. Longitudinal assessments of
students’ perceived and actual risk for diabetes will also be vital to disease prevention.

Conclusion

Our findings highlight moderate level of diabetes knowledge among college students with
misperceptions of future risk based on self-reported good health. Risk perceptions of
college students was based upon a variety of factors including actual health behavior,
knowledge of the disease and genetic predisposition. However, education to improve
knowledge of risk factors may be necessary but not sufficient to change health behavior

in this population. Hence, diabetes prevention education must be tailored to address
misperceptions and highlight strategies and opportunities available and affordable for all
students. Moreover, health education on chronic diseases, linking healthy lifestyle behaviors
to primary prevention as well as training on how to engage in healthy lifestyle behaviors can
be beneficial. Colleges offer various health education programs on nutrition, healthy eating,
exercise.51764 Hence, targeted diabetes prevention interventions and social media campaigns
can improve the knowledge of diabetes, promote healthy behavior change and, therefore,
help combat the increasing rates of diabetes in college students.
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Logistic regression model for predicting perceived diabetes risk.

Table 2.

Covariates P OR [95% CI]
Diabetes knowledge score o015* 1.07[1.01,1.13]
BMI (overweight or obese) 001" 4.90[2.33,10.30]
Age 039F 1.08[1.00,1.16]
Sex (male) .07 481[.22, 1.06]
Family history of diabetes 001 4.30[1.97,9.40]
Physical health (good, very good or excellent)  go5** .38 [.19, .74]
Exercise frequency (1-2 times/week) .083 3.38[.85, 13.38]
Exercise frequency (3-4 times/week) .565 1.48 [.39, 5.70]
Exercise frequency (5 or more times/week) 731 1.27[.33, 4.98]
Read food label (often or always) 024% .40 [.18, .89]

Note. OR=0d(ds ratio, Cl=Confidence interval,

*
F<.05;

*:

*
P<.01.
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