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Abstract
Objective: Examine nutrition behavior and health risk perceptions in an HBCU population.
Design: Cross over comparison survey research utilizing the REAP-S and RPS-DD.
Setting: Rural North Carolina public university.

Participants: 262 university students (N = 262, M = 126, F = 136), 18-37 yrs., Mean = 20.92 yrs., SD = 2.725 yrs. Included all ethnicities, sex/gender and activity levels.

Main Outcome Measures: DVs: RPS-DD personal control and optimistic bias; IVs: REAP-S eating behaviors.
Analysis: Multiple regression and ANOVA analyses via SPSS version 27.

Results: Eating sweets, using processed meals, low protein diet, low grain consumption, shopping and cooking, and an unwillingness to change eating habits were predictors of “…if I am going to get diabetes there isn’t much I can do about it.” Grain consumption
and eating sweets predicted “I feel that I have little control over my health.” Males ate more meat, while females more often skipped

breakfast, and added fatty oils to meals. Females “worried more about getting diabetes,” and believed they were “more likely to get
diabetes…more likely to get a serious disease…”.

Conclusion and Implications: Dietary behaviors are strong predictors of perceived control over health and engagement in manage-

ment behaviors. Interventions should center around healthy exercise and nutrition practices, with an emphasis on internal locus of
control.
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Introduction
Nutritional behaviors are a significant predecessor of disease states and comorbidities and are particularly compounded when paired

with known health care access challenges that commonly affect certain ethnic groups [1]. The emergence of independent food choices
takes on an exploratory phase during young adulthood, and the results are discouraging [2]. College-aged students are not likely to meet
most healthy nutritional benchmarks such as adequate fruit and vegetable consumption [3,4]; lower refined grains [5], lower sugar and
fat consumption [5], and all known correlates to unfavorable body composition [5,6] that can lead to obesity susceptibility later in life [7].

Understanding the nutritional habits of college-aged students attending an HBCU may shed light on the relationship between nutrition

and later-in-life health issues. Der Ananian., et al. (2018) points out that most research on the perceptions of nutrition and behaviorCitation: Jennifer J Brown and Resa M Chandler. “A Survey of HBCU Nutritional Habits and Attitudes about Health”. EC Nutrition 16.9
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exacerbated diseases are currently limited to the U.S. population as a whole or certain geographical populations such as the Southeastern

U.S rather than focusing on certain ethnic groups, such as African Americans (AA) [8]. Only a small subset of research is aimed specifically
at examining the nutritional underpinnings of the current racial divisive health crisis in diverse college-aged students [9-12]. For example,

when examining available studies, one quickly finds that nutritional habits within the AA community commonly found on an HBCU cam-

pus is a complex amalgam of interconnected issues relating to early childhood and familial experiences [13-15], cultural practices [16,17]

and geographic influences [6]. Uniquely challenging factors present within this nutritional behavioral change spectrum. Socioeconomic
factors impede healthy behavioral choices, often compounding frustration due to limited resources [18]. Strong influences over nutrition-

al behaviors include sex/gender [10] and ethnic-driven “healthy” somatotypes [19]. Further complicating the picture, is the perception of
the severity of modern chronic diseases [8]. While the perception of disease in relationship to nutrition choices exists within this popula-

tion, research suggests that individuals are less likely to display certainty regarding the physiological consequences resulting from poor
dietary and lifestyle choices [8]. This is key because the likelihood of changing one’s behavior is linked to their perception of control [20].
The collective AA community has its own unique challenges when identifying factors driving nutritional choices and behaviors. Amass-

ing nutritional behavioral data focused on AA dominant communities that accounts for disease perception is still in its infancy and is
sparse. Developing a better perspective is critical to design effective culturally sensitive and targeted intervention programs.

Purpose of the Study

The purpose of this research study was to determine the nutritional behavioral status and health related perceptions of an HBCU popu-

lation and determine the relationship to their perceptions and attitudes about their health and nutritional choices.

Methods

This study evaluated 262 student subjects, ages 18 - 65, of various ethnicities and activity levels, from a rural state-funded public HBCU

campus. Individuals were not eligible to participate if they were a minor, pregnant, or unable to fill out the questionnaire by themselves.
Individuals were recruited by IRB approved outlined script, approved emails and flyers.
Instruments used

Rapid eating assessment of participants-short version (REAP-S)
Student responses to the REAP-S [21,22] were evaluated by published guidelines, totaling scores according to the provided questions

relating to eating behaviors. Potential answers to questions to the first 13 questions include “usually/often” (1 point), “sometimes” (2

points), “rarely/never” (3 points) or “a behavior does not apply to me” (3 points). Points were totaled for each participant with the highest possible score being 39. Higher scores indicate healthier nutritional value while lower scores indicate opportunities for nutritional
improvement. The reliability and validity of the REAP-S questionnaire has been established in previous research [22-24].
Risk perception survey - Developing diabetes (RPS-DD)

Student responses to the RPS-DD [14,25,26] were scored according to the published algorithm and subscales which divided the sur-

vey into seven main areas: personal control, worry, optimistic bias, personal disease risk, comparative environmental risk, composite
risk score and diabetes knowledge score - risk of developing diabetes. For this study, the Attitudes About Health section which examines

personal control, worry, and optimistic bias risk perception, were evaluated. Other results of the RPS-DD are reported elsewhere. The
reliability and validity of the RPS-DD survey has been established in previous research [26-28].
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Inclusion requirements: Individual were eligible to participate in the study if they were male or female, age 18 - 65, of any activity

level and from any campus location. All ethnicities and races were surveyed. Exclusion Requirements: Individuals were not eligible to

participate in this study if they were a minor, pregnant, mentally incapacitated, require a guardian to make decisions, or had significant
cognitive impairment/mental illness such that it affected their ability to answer questions freely, without undue stress.

Upon arrival at one of the ECSU Human Performance Laboratories or Kinesiology program areas, subjects filled out informed consent

documents and asked any questions they had at this time. Participants filled out (2) surveys completely: Rapid Eating Assessment for Par-

ticipants (REAP-S) and Risk Perception Survey for Developing Diabetes (RPS-DD). Subjects and researchers asked any clarifying questions
about the survey and rechecked that all questions were answered and confirmed consent to 6-9 month follow with initials. Individual
completion times varied; however, subjects took approximately 15 minutes to complete both the REAP-S and RPS-DD instruments.
Statistical evaluation

Statistical software analysis was performed with SPSS Version 27. This research was authorized by the Elizabeth City State University

IRB Board, IRB Number: 18-0005. Signed, informed consent was obtained from all subjects prior to participating in the study.

Results

Demographics
Study participants included 126 males and 136 females (N = 262, M = 48.1%, F = 51.9). Ethnicity representation included 214 African

Americans (81.7%), 4 Caucasians (1.5%), 23 Native Americans (8.8%), 17 Two or More races (6.5%) and 4 Participants did not identify
with any given ethnicity (1.5%).
REAP-S scores

The Total REAP-S scores were 24.83 out of a range of 13 to 39 (N = 262, Min. = 13, Max. = 39, Std. Dev. = 4.71). There were no significant

differences between males and females on total REAP-S scores. Multiple regression analysis revealed that skipping breakfast, eating out
4 or meals per week, eating less than 2 whole grain servings per day, eating less than 2 servings of fruit per day, eating less than 2 servings of vegetables per day, eating less than 2 servings of milk per day, eating more than 8 oz. of meat chicken or turkey, regularly using

processed meal, and high fried food consumption were each individually significant predictors of the dependent variable of Total Reap
Score behavior (See table 1).

Personal control predictors
A multiple regression model examining perception determined that eating sweets twice or more per day, regularly using processed

meals, eating less than 8 oz. of meat chicken or turkey per day, eating less than 2 whole grain servings per day, not feeling well enough to
shop or cook and being unwilling to make changes in eating habits were all individually significant predictors of the dependent variable “If
I am going to get diabetes there isn’t much I can do about it” (personal control). A second regression model on perception showed eating

less than 2 servings of whole grains per day and eating two or more servings of sweets per day were predictors of “Control over health
risk – I feel that I have little control over my health” (personal control). These results are available in table form for review (See table 1).
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Optimistic bias and sex/gender differences

ANOVA results also revealed significant nutritional behaviors and risk perception differences between males and females. Males more

often ate more than 8 ounces of meat per day (F = 6.19, p = .01). Females more often skipped breakfast (F = 4.12, p = .04), and added butter, margarine or oil to bread, potatoes, or vegetables at the table (F = 8.39, p = .04). Regression and ANOVA results also revealed a sex/

gender difference in attitudes about health. Females “worried more about getting diabetes” (worry) than males (F = 6.48, p = .01), and
believed they were “more likely to get diabetes than other people of the same age and gender” (optimistic bias) (F = 4.06, p = .04), and

believed they “more likely to get a serious disease compared to other people of the same sex and gender”(optimistic bias) (F = 5.99, p =
.01) (See table 1).

Dep. Variable: total Reap Score

Coefficient

Std. Error

t-Statistic

Prob.

Constant

5.364

0.85

6.309

0.001

Skip Breakfast

1.022

Eat 4 or meals out per week

0.967

Less than 2 serv. of whole grains per day

1.196

Less than 2 serv. of fruit per day

1.022

Less than 2 serv. of vegetables per day

1.024

Less than 2 serv. of milk per day

1.14

Eat more than 8 oz. meat per day

0.794

Use regular processed meals

1.061

Eat fried food

2.102

R-squared

0.719

0.227

0.214

0.237

0.261

0.247

0.215
0.22

0.221
0.258

F-Statistic

4.51

4.511

5.044

3.919

4.147
5.31

3.618
4.8

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

8.153

0.001

65.414

Adjusted R-Squared

Dep. Variable: If I am going to get diabetes there
isn’t much I can do about it

0.708

Coefficient

Probability
Std. Error

0.001

t-Statistic

Prob.

Constant

3.287

0.264

12.469

0.001

0.072

-2.591

0.05

-2.709

0.007

Eat sweets more than twice per day

0.146

Use regular processed meals

0.165

Eat more than 8 oz. meat per day

-0.186

Less than 2 serv. of whole grains per day

0.148

Usually feel well enough to shop or cook

-0.326

0.067

0.071

0.074

0.092

2.175

2.314

1.998
-3.54

0.031

0.022
0.01

0.047

0.001

Willing to make changes in eating habits
Adjusted R-Squared

-0.136

Dep. Variable: Control over health risk

Coefficient

Std. Error

Less than 2 serv. of whole grains per day

0.232

0.223

0.001

Prob.

2.034

Probability

t-Statistic

Constant

0.14

0.082

9.122

2.825

0.001

0.005

0.001

R-squared

0.161

Eat sweets more than twice per day

0.171

R-squared

0.055

Adjusted R-Squared

0.29

Dep. Variable: Male/Female

Coefficient

Constant

I worry about getting diabetes

0.574

-0.081

R-squared

0.044

Compared to other people of my same age and gender
I am less likely to get diabetes
Adjusted R-Squared

0.068

0.036

Table 1: Regression analyses.

F-Statistic

0.073

F-Statistic

7.521

2.347

7.304

0.02

Probability
Std. Error

t-Statistic

Prob.

0.128

0.031

4.471

-2.649

0.001

F-Statistic

5.801

0.035

Probability

1.945

0.009

0.053

0.003
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College students, in general, are in an autonomous and exploratory phase in their lives, and this impacts their set of food choices [7].

Decrements in food preferences in young adults have been shown to have linked with increased incidence of disease [29]. Though there
have been many publications about the eating behaviors of college students, there are very few that focus on students at an HBCU institu-

tion. Thus, the current study focused on documenting the self-reported nutritional behaviors (REAP-S) of college students at a minority

serving public university that is designated as an HBCU institution. The second purpose of this study was to determine predictor relationships between these eating behaviors and the students’ optimistic perceptions about succumbing to diabetes and their inability to control
diabetes (RPS-DD).

Not surprising, the diet patterns seen observed in our participants are like other young adults in college and fit with the patterns clas-

sified as the “western diet” [5] high in sugars, processed foods, meat, and fried items. Students were likely to skip breakfast [12], consume
an excess of sweets [30], processed foods [5], and consume less recommended amounts of milk, fruits, vegetables [31-33] and whole

grains [5]. Sex/gender differences were also noted. Females were more likely to skip breakfast than males, a behavior that is correlated
to negative health outcomes such as obesity, central obesity, hypertension and other cardiometabolic risks [34]. Females added more
unhealthy oils to meals, and like other studies, males consumed more meat [35].

The data also indicate several correlational relationships among nutrition patterns. There were moderately strong relationships

amongst eating fried foods with numerous other unhealthy eating habits. This included strong relationships to the regular consumption

of processed meats and salty snacks, and with eating sugary snacks and candy more than two times per day. The same nutritional ele-

ments also linked to drinking 16 oz. or more of non-diet soda, fruit drinks, punch, or Kool-Aid a day and adding butter, margarine or oil to

bread, potatoes, rice, or vegetables at the table. Each of these unhealthy habits moderately correlated with the other, developing a strong
pattern of behavior of unhealthy eating engagement within our participants, across the board.

There is an established relationship between behavior control and behavior change [20]. As such it was important to understand the

links between our participants food choices and their self-reported opinions about their control over risks to their health, their ability to
intervene in their health, and their viewpoints on their risk for developing diabetes. The results of this investigation revealed unhealthy
nutritional behaviors that predicted attitudes about health, potentially contributing to foundational nutrition platforms for early disease

development. Responses revealed the belief that there would be little or no reward for engaging in efforts towards changing eating habits
or behaviors related to food. This was demonstrated by an inverse relationship between “my personal efforts help control my risk of get-

ting diabetes” and “if I am going to get diabetes there is not much I can do about it anyways.” Participants demonstrated negative spiraling

self perceptions that their efforts would not have an impact on important self-care maintenance behaviors related to cooking, such as in
“usually feeling well enough to shop or cook” and “if I am going to get diabetes there is not much I can do about it anyways”.

Comprehensively, participants were of the belief that diabetes was an inevitable disease that was not within their ability to manage.

Our HBCU population was dominantly AA (81%), which makes this belief especially concerning. Early onset diseases (high blood pressure
and diabetes) experienced by our dominant population are largely lifelong and self-managed diseases [36], requiring various degrees of

personal action, including healthier nutrition choices. These powerless attitudes about their health were mirrored by consumption of sug-

ary, processed, and lower fiber food choices. More troubling was the discovery that these attitudes were paired with their self-reported
general unwillingness and unmotivated state to make changes to their eating habits. Our study aligns with previous research in that there
is a lack of understanding of how present choices can and will affect their individual health outcomes [8]. Der Ananian and others (2018)

noted that AA individuals in their study were not demonstrating a comprehension of the disease pathway development and connected
behaviors. Further examinations should explore this phenomenon to determine the causations of this cycle of disconnection.
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As we observed sex/gender differences in nutritional behaviors, we also observed nutritional attitude differences in the sexes as well.

Males were less likely to be concerned about the risk of developing diabetes compared to females. This low-risk perception has been not-

ed in previous literature specifically addressing AA who have type II diabetes [37,38]. Previous research has noted that perceived factors
of a loss of masculinity or a perceived lack of control in males may contribute to reduced disease management in this population [39]. The

females in our study reported concerns about developing diabetes and other diseases when compared to their peers of the same age and

sex/gender. This differs somewhat from other perceptions of disease risk studies where a strong connectedness to AA culturalism has
dominated perceptions of disease pathways [40]. In Cameron (2018), research indicated that BMI and other reported medical measures
related to measuring obesity were deemed as unworthy measures for behavioral change, adding to resistance strategies for AA females

[40]. Comparatively, our participants engaged in mindsets that foster notions that changes in nutrition related behaviors will not change
health related outcomes, ultimately sending individuals towards the same pathways of resistance towards behavioral change.

Type II diabetes has strong familial presence [41-44] that is not only biological but a reinforcement of behaviors, norms, and culture

[45,46]. With regards to culture, at least some contribution to nutritional behaviors that lead to higher obesity and mortality rates in the
AA community can be traced to cultural norms. For example, college-aged AA are more comfortable with their bodies and visualize a
larger size as the healthy body size [19]. Yet these few extra pounds are not to be dismissed as an innocuous culturalism. Current medical
literature strongly indicates that weight is a strong predictor of hypertension even more so than BMI and hip: waist ratio [47].

The myriad of factors that contribute to behavioral choices are diverse, however, some are mitigatable. Education and environmental

influences can and should be addressed as part of the solution pathway for a healthier future for HBCU’s, albeit addressing these will

certainly have challenges. College campuses may be the first opportunity that many young adults may develop health and wellness behaviors on their own. Creating health-oriented programming with accessible resources is key in promoting behavioral change on campuses

[48,49]. A concerted campus wellness education initiative could set the stage for healthy habits that last a lifetime [50]. While nutrition

education does have at least short-term benefits [48,49], a person’s nutrient environment is obviously impactful. Access to unhealthy food
options is evident in the campus environment. Reviewing literature, unhealthy food options available at fast food venues, coffee shops,

and unhealthy choices at the dining facilities account for an overwhelming large majority (81.4%) while healthy dining options were

considerably less (18.5%) at an HBCU [9]. Considering this, many minority-serving institutions as well as non-HBCU establishments [51]
unwittingly reinforce unhealthy eating patterns in order to acquiesce to the demands of students.

Not only are the physical locale of food an issue but with whom a student socially engages with (eats, socializes, recreates) influences

food choices [52]. Health behavior gaps may be bridged differently in males and females, and research has examined influences on the

behaviors of black female HBCU students, suggesting that interpersonal support is a strong factor towards success [53]. Providing inter-

ventional programs with a variety of supportive influences, including social [54], peer support [55] and faith based programming [56]
solutions have promise for meeting the unique needs of our population based on prior research. While engaging in designing and deliver-

ing interventions to a diverse population, care must be taken. It is important to engage in culturally sensitive programming and avoid behaviors that may appear oppressive and thereby invoke resistance to healthy changes. A strong sense of relationship and support through

social means has been proposed as a mitigating factor for success in several studies, with relationship building and campus organizations
being targeted as healthy supporting strategies [57,58].

Limitation of the Study

There are limitations to our study that should be considered. This study was executed on a rural campus location that emphasizes low

tuition and draws various socio-economic populations from all over the state. With these considerations, it is possible that our partici-

pants may provide representation from lower income perspectives, but this cannot be accounted for with our questionnaire data. If lower
income students were to have dominated the study, it is possible that our participants experienced socioeconomic challenges within their
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neighborhood school system bases, providing a perspective that comes from limited resources, and limited training in diet and nutrition

prior to arrival at their college institution. Whereas, possibly coming from a higher income situation could have afforded different outcomes and an alternate interpretation of the data. Due to the rural location of the campus, one should be careful about generalizing our

findings to larger, more well populated areas of the country. Our study population was made of 81% AA, with 19% represented by other

ethnicities, including 17 Native Americans, 16 of two or more races, 4 Caucasians and 4 who did not wish to identify, making this study
largely identifiable with an AA population, but not totally so. It is important to keep this information in mind as our findings are reviewed
and are compared to other HBCU campuses.

Implications for Research and Practice and Conclusion
In conclusion, this study has added valuable self-reported data from an HBCU college campus regarding nutritional habits. While the

dominant ethnicity is AA, students within our population fit with the predicted norms across this age group, struggling with many of the
same poor eating habits that many other college campuses face. A reduced sense of locus of control over behaviors and how they contribute to health outcomes should be addressed in this population, however, understanding why this is present and how to address this issue

is key. Based on self-reporting, participants in our study did not feel in control of their health or that their actions would have impact their

health outcomes, even when their actions tended towards negative food choices. Analyses reveals that these negative nutrition behaviors
drive these out-of-control perceptions. Our research suggests significant opportunity for intervention, which should target building a
culturally sensitive and supportive environment, emphasizing daily healthy eating, cooking and lifestyle behaviors. Respectfully address-

ing necessary changes while emphasizing positive health behaviors with simultaneous support is likely to foster healthier perceptions
and the empowerment needed to maintain lifestyle changes. Broad cultural support mechanisms should not be overlooked. Engagement
through local churches, family, and familiar culture should be engaged in when possible. Future research should focus on locus of control

and sex/gender differences related to nutritional choices and health behaviors. Exploring the mitigation of even one driving behavior

such as reducing eating sweets daily should not be underestimated as a significant behavioral change that could impact an individual’s
entire model of nutrition engagement, and this should be explored in future research efforts.
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