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Abstract

Purpose: To assess cardiovascular risk factors in first- and fourth-year undergraduate
students. Methods: From October to November of 2019, 45 first- and fourth-year
undergraduate students were screened for various cardiovascular disease risk factors
including elevated body mass index (BMI), body fat percentage, blood pressure, plasma
lipids, blood glucose, inactivity, smoking, alcohol consumption, and family history of
diabetes and coronary disease. Participants’ total number of risk factors was compared
between first- and fourth-year students. Mean differences between first- and fourth-year
students for each risk factor were determined using independent t-tests. Trends between
lifestyle habits and biometric data were analyzed using Pearson’s

correlations. Results: BMI was significantly greater in fourth-year students (23.9 = 3.5
kg/m?) than first-year students (21.7 = 3.0 kg/m?), p = 0.03. Fourth-year students

had double the risk factors than first-year students (1.66 = 1.46 risk factors, 0.88 = 0.74
risk factors; p = 0.02, respectively). Fourth-year students (5.3 = 1.8 drinks/week) drank
significantly more alcohol per week than first-year students (2.0 = 1.8 drinks/week), p <
0.01. Conclusion: The college environment can have a negative impact on the
population studied due to exposure to different activities that may increase CVD risk.
Young adults should be aware and understand how the choices today may affect their
future cardiovascular health. Preliminary results of the current study support follow-up
longitudinal studies regarding the changes of college students’ cardiovascular health from
the beginning to end of undergraduate study.

Introduction

Cardiovascular Disease (CVD) is the leading cause of death in adults globally and affects
48% of adults older than 20 years old in the United States (1). Despite the growing
prevalence, young adults are considered a low-risk population for CVD and therefore are
not often studied. However, among the young adult population, the incidence of CVD risk
factors has increased as opposed to the decreasing trend of CVD in older populations (6).
The prevalent CVD risk factors in the young adult population include obesity, drug and

alcohol use, inactivity, stress and hypertension (2). Young adults who attend college are
known to increase the exposure of their risk to CVD. Students who are knowledgeable of
CVD and nutrition are strongly associated with better health (4). Therefore, the study and
spread of information regarding the risk factors associated with the development of CVD
in the young adult population remains an important yet undervalued aspect of scientific
research. To the best of our knowledge, there is a lack of thorough, longitudinal studies
assessing the CVD risk factors of undergraduate students. Therefore, the purpose of the
current study is to monitor CVD risk factors in undergraduate freshmen and seniors and
compare the prevalence of risk factors between the two cohorts.

Methods

; .. _ _ Data Analysis:
* Forty-five participants were recruited from first-and . \icrosoft SPSS: statistical

fourth-year groups. significance set at p <0.05

* Participants were excluded if they were D1 Athletes, . Means from two groups were
had a history of CVD or diabetes, or exercised more  compared using independent t-
than 7 hours a week regularly tests.

Data Collection: Pearson’s correlations and

 Participants completed a Lifestyle Questionnaire linear regression models were

* Blood pressure, height, weight, BMI, and Body fat
percentage were collected

* Fasting plasma lipid and glucose profiles were
collected using Alere Cholestech LDX.

Participants:

used to find significant
correlations.

CVD Risk Factors were defined as:
SBP > 130mmHg

Male HDL-C < 40 mg/dL
Blood glucose > 140mg/dL

BMI > 25 kg/m?
LDL-C > 160 mg/dL

TC > 240 mg/dL

DBP > 80mmHg
Female HDL-C < 50 mg/dL

TRG > 350 mg/dL

< 3 hours a week of physical
activity

15t Degree Family History Any tobacco Use
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Figure 1 — Cardiovascular Risk Prevalence in First Year Students and Fourth Year
Students. Fourth-year students’ overall CVD risk score was approximately double
compared to first year students (1.66 = 1.46 risk factors, 0.88 £ 0.74 risk factors; p =
0.02, respectively). CVD, Cardiovascular disease; BMI, Body mass index; HDL-C, High-
density lipoprotein; LDL-C, Low-density lipoprotein.

First-Year Students  Fourth- Year Students P value
SBP (mmHg) 117.2 £ 6.8 115.3+6.7 0.36
DBP (mmHg) 745+ 6.7 76.0 +£ 6.8 0.46

BMI (kg/m?) 21.7+3.0 239+3.5 0.03*
TC (mg/dL) 159.4 +28.4 173.7+24.4 0.09
HDL-C (mg/dL) 574+ 14.6 59.5+209 0.7
LDL-C (mg/dL) 83.4 +27/7 01.4+279 0.37
LDL/HDL 1.61 +£1.1 177 %+1.1 0.67
TRG (mg/dL) 96.4 +40.3 108.3 +43.1 0.36

Table 1 — Independent T-Test Results of Biometric Variables (SBP, DBP, BMI, TC, HDL-
C, LDL-C, LDL/HDL and TRG) Between First- and Fourth-Year Students. Fourth year
students had a significantly greater BMI than that of first year students. TC, HDL-C, LDL-C,
and TRG tended to be higher in the fourth-year students when compared to first-year
students, although these difference were not statistically significant. *p <0.05.
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Figure 2 — Correlations between BMI and Lipid Profiles in all participants. BM| had a
moderate positive correlation with LDL/HDL ratio (r =0.56, p <0.01), LDL-C (r=0.34, p =

0.03), HDL-C (r =-0.50, p > 0.01) , as well as the number of alcoholic drinks consumed in an
average week.

Despite few measured variables being significantly different between the first and fourth-year
cohorts, the trend of increasing prevalence of risk factors in fourth year students cannot be ignored.
The prevalence of overall CVD risk factors in fourth-year students was approximately double
compared to first-year students.

Our finding of increased alcohol consumption in fourth year students is similar to a study conducted
by Newbury-Birch et. al (8). Alcohol is known to increase systolic and diastolic blood pressure (10).
Additionally, heavy consumption of alcohol has shown to increase mortality due to CVD (10). Our
findings of elevated BMI are similar to other studies, including a longitudinal study involving 10,000
undergraduate students where over half of the students’ BMIs increased during the four years of
college (7). However, our study did not examine the amount of lean tissue and therefore the rise in
BMI in some individuals could be attributed to an increase in bone or muscle mass. The increased
prevalence of CVD risk factors in fourth-year students is thought to be due to the greater amount of
time that students are engaging in numerous activities that negatively impact their cardiovascular
health, perhaps due to lack of parental control and CVD health knowledge. Therefore, college can
be a crucial time to educate students about how to maintain cardiovascular health and decrease
risk for CVD later in their life. CVD is difficult to study effectively in such a young population, but our
results highlight the negative changes that occur within just four years of young adulthood. These
results reveal the importance of increased CVD education and the need for future studies on CVD
risk and prevention within the young adult population.

Limitations of this study included a small participant pool size of 45, the lack of detailed body
composition analysis, and an uneven gender distribution among participants in both first and fourth-
year students.

Conclusion

Our study emphasizes that the college environment can have a negative impact on a student’s
cardiovascular health. College is a stressful time in a young adult’s life and many individuals
engage in activities that are specifically harmful to their cardiovascular health including drinking
alcohol, increased periods of sedation, lack of quality sleep, dietary changes, and others.
Specifically, this study found increased incidence elevated BMI and alcohol consumption in fourth-
year undergraduates as compared to first-year undergraduates. It is important for college students
to understand how their choices today can impact their long-term cardiovascular health. These
preliminary results support a follow-up longitudinal study to be conducted across all four years of
college that includes more participants and an even distribution of gender. This would allow for
more in depth research on the risk factors in student’s lifestyles and could reveal whether the
individual risk factors examined in this study are changing across four years of college life.

References

. Benjamin EJ, Muntner P, Alonso A et al. Heart Disease and Stroke Statistics - 2019 Update: A Report From the American Heart
Association. Circulation. 2019;139:€56-e66. D0i:10.1161

. Peltzer K, Pengpid S. Prevalence, risk awareness and Health beliefs of behavioural risk factors for cardiovascular disease among
university students in nine ASEAN countries. BMC Public health. 2018;237:18.d0i:10.1186

. Bucholz E, Gooding H, and Ferranti S. Awareness of Cardiovascular Risk Factors in U.S. Young Adults aged 18-39 years. American
Journal of Preventative Medicine. 2018 Apr; 54(4): 67-77. Doi: 10.1016/j.amepre.2018.01.022

. Sarpong D, Curry | and Williams M. Assessment of Knowledge of Critical Cardiovascular Risk Indicators among College Students:
Does Stage of Education Matter? Environmental International Journal of Research and Public Health. 2017 March;240:14. Doi:

. Lai H, Ward R and Bolin P. Cardiovascular Health of North Carolina Undergraduates. North Carolina Medical
Journal.2015;76(5):286-292.

. Andersson C and Vasan R. Epidemiology of Cardiovascular disease in young individuals. Nature Reviews: Cardiology. 2018
April;15.

. Hopper M and Moninger S. Tracking weight change, insulin resistance, stress, and aerobic fitness over 4 years of college. Journal of
American College Health. 2017 (65);81-

. Newbury-Birch D, Lowry RJ, Kamali F. The changing patterns of drinking, illicit drug use, stress, anxiety and depression in dental
students in a UK dental school: a longitudinal study. Br Dent J. 2002; 192(11):646-9.

. 9. N/A. Adult Obesity Facts. Centers for Disease Control and Prevention. 2018 August.

10. Shaper AG, Ashby D, Pocock SJ. Blood pressure and hypertension in middle-aged British men. J Hypertens. 1988; 6(5):367-74.

Acknowledgements

We would like to formally thank the following individuals for the successful completion of this study: The
Gonzaga University Human Physiology Department, Dr. Patrick Crosswhite, The Gonzaga Nursing
Department: especially Keely Jenkins, Josh Buwala, Olivia Jacobs, Haley Schmitt, Ally Daly, Isabelle
Lada, and Maggie Moran; and Dr. Paul Romanowich.




