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Introduction

Physical activity is at the crux of many diseases and syndromes. 
Physical inactivity is one of the major risk factors for developing 
non-communicable diseases (NCDs), such as heart disease, stroke, 
cancer, and diabetes (1). The World Health Organization (WHO) 
states that a combination of environment, genetics, physiology, and 
behavior are factors in the development of NCDs, also known as 
chronic diseases [1]. Metabolic syndrome has also been mentioned 
as one of the key factors in developing non-communicable diseases 
[2]. NCDs account for 70% of all deaths globally, and 75% of those 
NCDs deaths occur in low- and middle-income countries [1]. One of 
the main reasons that cardiovascular disease is on the rise is because 
many of the risk factors for cardiovascular disease (CVD) are on the 
rise as well [1,3]. Some risk factors are outside of one’s control, 
such as age, gender, and genetics. However, many risk factors for  

 
the disease can be modified through lifestyle changes and medical 
intervention. Modifiable risk factors include physical activity level, 
hypertension, prediabetes, dyslipidemia, diet, and obesity. Physical 
activity has been shown to have an inverse relationship between 
premature mortality, CVD/CAD, hypertension, stroke, osteoporosis, 
Type 2 diabetes mellitus, metabolic syndrome, obesity, colon cancer, 
breast cancer, depression, functional health, falls, and cognitive 
function [3]. According to health.gov and the Office of Disease 
Prevention and Health Promotion, 500 to 1,000 MET-minutes a 
week should be done to get significant health benefits [4]. 

According the American College of Sports Medicine (ACSM), 
they recommend an exercise prescription of 150 total minutes a 
week of moderate intensity aerobic activity or 75 total minutes a 
week of vigorous intensity aerobic activity [3]. Some occupations 
have also reported a greater chance of developing CVD because of 
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the time sitting and lack of physical activity [5]. Research shows 
that having a higher education level leads to improved quality of life 
through the understanding of the benefits of physical activity [6]. 
The problem comes when “white-collar” jobs, which often requires 
a higher education level, demand much of the workday sitting and 
requires less physical activity overall [7]. A major trend over the 
past five decades is a loss in occupation related energy expenditure 
[8]. Overall, measures should be taken to incorporate programs 
that aim to improve the health status of their workers, in order to 
reduce the risk factors for CVD.

 The purpose of this study was to determine if there is a 
relationship between physical activity levels and a higher quality 
of life among university employees, and to compare these results 
with standardized norms based on age and gender. In addition, this 
study will also be used to help guide programmatic offerings in 
health and wellness within the university. 

Methods
Participants

In this study, there were 47 participants, 14 males and 33 
females, ranging in age from 26 to 65 years. All participants were 
employed by the University of Wisconsin-River Falls in River Falls, 
Wisconsin, USA, and volunteered for participation in the study to 
gain a better understanding of their personal health. Volunteers 
filled out the IPAQ [9,10], SF-36 [11,12], and a medical questionnaire. 
One of the participants failed to return part of the paperwork. The 
final count on the sample size consisted of 13 males and 33 females 
with a mean age of 48 (+/-10.91) years.

IPAQ (International Physical Activity Questionnaire)

This is an instrument that is used to analyze physical activity 
data. It has been tested for use in adults ranging in age from 15-
69 years old [9,10]. The IPAQ assesses health-related physical 
activity through a set of four questionnaires. The IPAQ classifies 
the participant into one of three categories: inactive, minimally 
active, and HEPA (health enhancing physical activity) active. 
Category 1, inactive, is the very lowest level of physical activity and 
is considered “insufficiently active.” Category 2 is minimally active 
and are considered “sufficiently active.” To qualify for this category, 
the participant must meet one of these three criteria: 

•	 20 minutes per day of vigorous activity for 3 or more days 
OR.

•	 30 minutes per day of moderate intensity activity or 
walking for 5 or more days OR.

•	 Achieving a minimum of at least 600 MET-min/week of 
any combination of vigorous intensity, moderate intensity, and 
walking for 5 or more days.

This category means that the participants were getting the 
minimum level of physical activity recommended by public health 
officials, but not enough for “Total Physical Activity (PA)” when 
all was considered. Category 3 is HEPA active, which means that 

these participants were more physically active, and surpassed the 
minimum amount of physical activity required to maintain a healthy 
lifestyle. There are two criteria to be classified as HEPA active:

•	 A minimum of at least 1500 MET-minutes/week of 
vigorous intensity on at least 3 days OR

•	 A minimum of at least 3000 MET-minutes/week of any 
combination of vigorous intensity,  moderate intensity or 
walking on 7 or more days.

MET-min per week were calculated by: MET level x minutes of 
activity x events per week. Walking had a MET level of 3.3 METs. 
Moderate intensity had a MET level of 4.0 METS. Vigorous intensity 
had a MET level of 8.0 METs. Total MET-min/week = (Walk METs 
x min x days) + (Moderate METs x min x days) + (Vigorous METs x 
min x days). 

SF-36

This is a health survey from the patient’s and/or client’s 
perspective [11,12]. It is composed of 36 questions to measure 
functional health and well-being. The scoring consists of 8 scales 
which consist of the weighted sums of the questions in each section. 
The scale is between 0-100 and the higher the number, the less 
disability, while the lower the number, the more disability.  There 
are 8 categories that consist of: physical functioning, role limitations 
due to physical health, role limitations due to emotional problems, 
energy/fatigue, social functioning, pain, and general health. It is 
used to evaluate the participant’s health status. 

Physical functioning measures limitations on ordinary physical 
activities such as climbing stairs, bending, lifting, or walking 
moderate distance. Role limitations due to physical health measures 
limitations caused by physical health problems on a person’s work 
function, while role limitations due to emotional stresses focuses 
solely on limitations from a person’s work functions due to mental 
health. Energy/fatigue includes energy and fatigue in measuring 
a person’s feeling of well-being. Emotional well-being assesses 
psychological well-being, loss of behavioral/emotional control, 
depression and anxiety. Social functioning measures the interaction 
with others and social relationships’ quality and quantity. Pain 
levels considers daily activities and the degree to which the severity 
of pain hinders daily activities. Lastly, general health assesses the 
current and prior physical health status.

Medical History Questionnaire

A medical questionnaire from the University of Wisconsin 
River Falls Fitness/Wellness Center was used to obtain the medical 
history, family history, and health history habits of each participant. 
The following items on the medical questionnaire were analyzed: 
age, family history, cigarette smoking, obesity, tension/anxiety, and 
sedentary lifestyle. 

Body Composition & BMI

Body composition and BMI were measured via the COSMED 
Bod Pod (COSMED USA, Concord, CA). The Bod Pod was calibrated 
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between participants fully and participants were instructed to 
wear tight fitting clothing in order to ensure accuracy.

Resting Blood Pressure

Blood pressure was taken using a standard sphygmomanometer 
and stethoscope per the guidelines established by the American 
College of Sports Medicine in 2018 [3].

Blood Lipid and Glucose Profile

Blood lipid and glucose profiles were measured using an Alere 
Cholestech LDX machine (Abbott Diagnostics, Livermore, CA). To 
maintain accuracy in the results, subjects were required to fast 
12 hours prior to administration of the test but were instructed to 
consume ample water in order to maintain hydration. 

Data Analysis

The investigation was a descriptive study where mean and 
standard deviation values for male and female cardiovascular 
disease risk factors, SF-36 scores and IPAQ physical activity levels 
were assessed. The data then compared specific standardized 
norms using one-way ANOVA. The Shapiro-Wilks test was run for 
normality while a Tukey-Kramer post hoc test was performed to 
assess honestly significant difference (HSD).  An alpha value of .05 

was used to determine significance. 

The statistical analysis, JMP 13.1, SAS Institute Inc., was used. 
The National Health and Nutrition Examination Survey (NHANES) 
[13], 2013- 2014 data was used for comparing the university 
employee physiologic data to that of the general public. The U.S 
Department of Health and Human Services and U.S Department 
of Agriculture (USDA) recommendations were used for dietary 
recommendations [14].

Result

Participants

A sample of university employees was used for the purpose 
of this study. The sample consisted of 47 participants, 14 males 
(29.7%) and 33 females (70.3%), ranging in age from 26 to 65 
years of age with a mean age of 46.15 + 11.17. All participants 
were employed by the University of Wisconsin-River Falls (UWRF) 
in River Falls, Wisconsin, USA. Out of the 47 subjects, 46 subjects 
turned in their health, SF-36, and IPAQ questionnaires (Table 1). 
Table 1shows that the participants were divided into three different 
categories depending on their IPAQ scores that determined their 
physical activity level.

Table 1.

Sex Age HEPA Active Age (n) Minimally Active Age (n) Inactive Age (n)

Male (n=13) 48.53±9.17 48.50±10.75 (4) 52.33±8.59 (6) 41.00±4.35 (3)

Female (n=33) 47.96±11.65 55.22±11.39 (9) 46.61±12.16 (13) 43.63±9.10 (11)

Note: All values are listed in years of age and Mean±Standard Deviation when applicable. p < 0.05 and p < 0.001.

SF-36

Table 2 represents the participants’ mean and standard 
deviation scores from their SF-36 test. The participants were 
divided into the three different levels of physical activity 
level according to their IPAQ scores. The study compared the 
participants’ SF-36 scores in the eight health categories: physical 
functioning, role limitations due to physical health, role limitations 
due to emotional problems, energy/fatigue, emotional well-being, 
social functioning, pain, and general health to the population 
norms. As a whole, the university employees scored higher in every 

health category than the population norms, except general health. 
There was a statistically significant difference between the HEPA 
active group and the minimally and inactive group when scoring 
general health (p = 0.0354). There was also statistically significant 
difference when combining HEPA and the minimally active group 
and then compared to the inactive group in emotional well-being (p 
= 0.0346) and physical functioning (p = 0.0498). It was trending in 
a positive direction that the HEPA active scored close to statistically 
significant when comparing role limitations due to physical health 
(p = 0.0558) (Table 2). 

Table 2.

IPAQ Level HEPA Active Minimally Active Inactive

SF-36 sub scales (Norms)

Physical functioning (84.2) 95.00±6.45 93.94±8.26 86.78±18.25

Role limitations due to physical health (81.0) 78.84±33.61 98.68±5.73 91.07±23.21

Role limitations due to emotional problems (81.3) 92.20±14.82 94.68±16.84 85.42±17.46

Energy/fatigue (60.9) 63.46±18.86 63.18±16.82 58.21±12.65

Emotional Well-being (74.7) 82.46±7.92 80.21±11.96 74.00±9.63

Social functioning (83.3) 89.42±15.17 91.44±13.21 88.39±13.39

Pain (75.2) 82.30±15.18 80.92±12.50 83.75±17.50

General Health (72.0) 79.23±10.77* 70.52±9.70 65.00±19.90

Note: All values are listed in SF-36 scores and Mean±Standard Deviation when applicable. P<0.05 and p< 0.001*; Abs(Dif)-HSD* (Tukey-Kramer).
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ACSM CVD Risk Factors

Table 3 shows the three different IPAQ levels and the mean 
number of ACSM CVD risk factors. There was no statistically 
significant difference between HEPA active (p = 0.1551) and the 
other IPAQ groups even when the HEPA active and minimally 
active groups were combined (p = 0.0530) for number of CVD 

risk factors. There were favorable trends with HEPA active in BMI 
scores (p = 0.0907) when compared to the other groups. When 
combining HEPA active and minimally active and comparing them 
to the inactive group, the active group had statistically significant 
difference in BMI scores (p = 0.0282) and had a favorable trend in 
body fat percentage (p = 0.0820) (Table 3).

Table 3.

IPAQ Level Active Inactive University Faculty Average

SF-36 sub scales (Norms)    

Physical functioning (84.2) 94.37±7.48* 86.78±18.25 92.06±12.13

Role limitations due to physical health (81.0) 90.62±23.54 91.07±23.21 90.76±23.18

Role limitations due to emotional problems (81.3) 93.67±15.85 85.42±17.46 91.16±16.61

Energy/fatigue (60.9) 63.29±17.37 58.21±12.65 61.75±16.12

Emotional Well-being (74.7) 81.12±10.42* 74.00±9.63 78.95±10.61

Social functioning (83.3) 90.62±13.83 88.39±13.39 89.94±13.59

Pain (75.2) 81.48±13.43 83.75±17.50 82.17±14.63

General Health (72.0) 74.06±10.88 65.00±19.90 71.30±14.62

Note: All values are listed in SF-36 scores and Mean±Standard Deviation when applicable. p < .05 and p < .001*; Abs(Dif)-HSD* (Tukey-Kramer).

IPAQ

Table 4 shows the mean and standard deviation on sitting time 
(hours). Research has shown that sitting time for “white-collar” 
work was around 6 hours a day, which follows the university 
employees average sitting time of 6.32 hours a day (60). Other 
research has shown that the average U.S. citizen is engaged in 

sedentary behaviors ≥9 hours of each day (61). The data shows 
sitting time had statistically significant difference between the 
HEPA active group when compared to the minimally active group 
and inactive group (p = 0.0111). The active group, HEPA and 
minimally active groups, was statistically significant different when 
comparing sitting time (hours) (p =0.0421) to the inactive group 
(Table 4).

Table 4.

IPAQ Level HEPA Active Minimally Active Inactive

ACSM CVD Risk Factors 0.92±0.86 0.84±1.21 1.71±1.77

Note: All values are listed in number of CVD risk factors and Mean±Standard Deviation when applicable. p < 0.05 and p < 0.001.

MET-min/week levels

Table 5 shows the breakdown of Total MET-min/week among 
physical activity levels. The 2008 Physical Activity Guidelines for 
Americans state that 500-1,000 MET-min/week are needed to 
yield significant health benefits [10]. The data showed HEPA active 
group was significantly different among the inactive group and the 
minimally active group in Vigorous MET-min/week (p = 0.0001), 

Moderate MET-min/week (p = 0.0001), and Total MET-min/week 
(p = 0.0001) while walking showed no significant difference (p 
= 0.2288). The active group, HEPA and minimally active groups 
combined, were statistically significant different when compared 
to the inactive group for Vigorous MET-min/week (p = 0.0008), 
Moderate MET-min/week (p = 0.00124), and Total MET-min/week 
(p = 0.0024) while walking showed no significant difference (p = 
0.6022). Table 6 represents this (Table 5,6).

Table 5.

IPAQ Level HEPA Active Minimally Active Inactive

Sitting Time (Hours) 4.84±1.72* 6.57±2.41 7.35+±1.98

Note: All values are listed in hours of sitting and Mean±Standard Deviation when applicable. p < 0.05 and p < 0.001*; Abs(Dif)-HSD* (Tukey-Kramer).

Table 5.

IPAQ Level HEPA Active Minimally Active Inactive

Total MET-min/week 5069.50±2653.95* 1626.13±473.27 790.18±1401.72

Vigorous MET-min/week 2329.23±1252.43* 621.05±624.73 94.29±167.73

Moderate MET-min/week 1721.54±1715.23* 413.68±441.92 35.71±94.85

Walking MET-min/week 1166.42±836.18 591.39±487.99 660.18±1441.03

Note: All values are listed in total and different levels of physical activity in MET-min/week and Mean±Standard Deviation when applicable. p < 0.05 
and p <0 .001*; Abs(Dif)-HSD* (Tukey-Kramer).
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Discussion

The purpose of this study was to assess the differences among 
physical activity levels to see if it affects quality of life and then 
compare them to national norms. This study also compared the 
different physical activity levels to the total number of CVD risk 
factors, according to ACSM criteria, and sitting time. 

Quality of Life

The participants’ quality of life was measured using the SF-36, 
which is a 36-question test on one’s overall health status. It is a 
generic measure of health status which contains eight sub-scales 
ranging from physical capabilities to mental health. 

For physical activity research, the SF-36 is the most widely used 
tool to measure health related quality of life [12]. A major public 
health service goal is to monitor the improvement of quality of life, 
according to the publication titled “Healthy People 2020” published 
by the United States Department of Health and Human Services 
[15]. A study by Hart and Kang [12]found that even across a wide 
variety of physical activity studies, the quality of life sub-scales 
remained reliable. 

Kurklu S, et al. [16] measured different levels of physical 
activity on quality of life among health care workers in a training 
and research hospital. They used the IPAQ to determine levels 
of physical activity in the 120 hospital workers and found that 
the high physical activity group had statistically higher scores 
in total physical and mental health score (p < 0.001). Although 
not statistically significant, the researchers also found that the 
emotional well-being, pain levels, and energy/fatigue were higher 
in the high physical activity groups. Our study did not find the same 
statistically significant differences when comparing the IPAQ levels 
to SF-36 scores, but the results did follow a similar trend. Our study 
found that the active group (HEPA and minimally active groups 
combined) was statistically significantly higher when compared to 
the inactive group in emotional well-being (p = 0.0346). This trend 
could be attributed to the population having a better understanding 
that consistent physical activity not only improves physical health, 
but also can improve mental health.

Another investigation by Shibata Ai, et al. [17] looked at 
different levels of physical activity according to the IPAQ and 
compared that to the SF-36 scores. The researchers used 1,211 men 
and women who were middle-aged Japanese. They found that the 
recommended group was statistically significant higher for physical 
functioning (p < 0.05) when compared to the inactive group. The 
recommended group also had higher scores in general health (p 
<0.05) than the insufficient and inactive groups. These results were 
found to be similar to the current investigation in that the active 
group was statistically significantly higher in physical functioning 
(p = 0.0498) when compared to the inactive group. This trend 
could be explained through the physiological benefits that occur 
through physical activity. The active group could be benefiting 
from improved strength, endurance, and flexibility, which aid in 

physical functioning. Our study also showed that when scoring 
general health (p = 0.0354), the HEPA group scored statistically 
significantly higher when compared to the minimally and inactive 
groups. This trend could be explained through the improved overall 
health when an individual participates in regular physical activity. 
The benefits of exercise are even enhanced due to the consistency 
factor for the HEPA group.

In another study involving IPAQ and physical activity levels, 
Farid M, et al. [18] evaluated 360 Iranian women divided into the 
different IPAQ physical activity levels. Results showed that the high 
physical activity group had higher vitality scores (p = 0.01) and 
lower role limitations due to physical health scores (p = 0.02). They 
also found that the high physical activity group had higher scores in 
general health (p = 0.06) and mental well-being (p = 0.1). Our study 
followed this trend, but the results were not statistically significant. 
The active group scored favorably higher when compared to the 
inactive group in general health (p = 0.0520). The HEPA group had 
a lower score for role limitations due to physical health (p = 0.0558) 
when compared to the minimally and inactive groups. These results 
might possibly be explained by the faculty being able to move easier 
because they were consistently more physically active, and their 
bodies were more accustomed to the exercises.

CVD Risk Factors

The CVD risk factors, according to ACSM criteria are age, family 
history, cigarette smoking, sedentary lifestyle, obesity, hypertension, 
dyslipidemia, prediabetes, and HDL [3]. The studies used to guide 
this research used different criteria for CVD risk factors from other 
organizations, but they all were almost exact to the ACSM CVD risk 
factors definitions [3]. 

Ford E, et al. [19] looked at the occurrence of metabolic 
syndrome in the U.S. in an effort to provide treatment to prevent 
CVD. This study used the Third Report of the National Cholesterol 
Education Program Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults (ATP III) to define 
metabolic syndrome [20]. They define metabolic syndrome as 
three or more of these criteria: waist circumference greater than 
102 cm (40 in) for men and 88 cm (35 in) for women, triglycerides 
≥150 mg/dL-1, HDL less than 40 mg/dL-1 in men and 50 mg/dL-1 
in women, glucose ≥110 mg/dL-1, and blood pressure greater than 
130/85 mm Hg [20]. This study also used the Third National Health 
and Nutrition Examination Survey on 8,814 men and women aged 
20 years and older. The results indicated that the prevalence of 
metabolic syndrome increased 6.7% among participants aged 20-
29 years old and 42% among participants aged 60-69 years old [19]. 
They concluded that about 47 million U.S. citizens have metabolic 
syndrome, which indicated there is a high prevalence of metabolic 
syndrome among U.S. adults [19]. A systematic review done by 
Saboya P, et al. [21] looked at the metabolic syndrome and quality of 
life. This review involved 30 studies and 62,063 participants, and it 
was found that the presence of metabolic syndrome is significantly 
related with lower quality of life [21].
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Ko K, et al. [22] also found a connection between low physical 
activity and a greater chance for the development of metabolic 
syndrome. They examined 385 white-collar male workers and 
divided them into low, moderate, and high physical activity and 
used the U.S. national Cholesterol Education Program’s standard 
measure metabolic syndrome [20]. The results of this study found 
that the low physical activity group had significantly higher waist 
circumference and triglycerides than the moderate and high activity 
groups. The low physical activity group also had lower HDL than the 
other active groups. They concluded that there was a 2.03 higher 
chance for metabolic syndrome among the low physical activity 
groups as compared to the moderate and higher physical activity 
groups. It was concluded that among physically inactive white-
collar workers, they were more at risk for developing metabolic 
syndrome.

Our study found that there was no statistically significant 
difference in the number of CVD risk factors (p = 0.1551) between 
the participants when they were divided into HEPA active, minimally 
active, and inactive groups. However, there was a favorable trend 
(p = 0.0530) for fewer number of CVD risk factors for the active 
group (combining the HEPA and minimally active group), when 
compared to the inactive group. This study used the ACSM CVD 
risk factor criteria and compared the number of risk factors against 
IPAQ physical activity level scoring [3]. Although the designs from 
the other studies were different from ours, the trend still appeared. 
Our study followed the same tendency of university employees 
and white-collar workers having a risk of metabolic disease, which 
leads to CVD, and that the amount of physical activity can influence 
the number of CVD risk factors.

Sitting Time

A study by Bauman A, et al. [23] investigated the prevalence 
of sitting time of people across twenty countries using the IPAQ to 
measure sitting. This study involving 49,493 adults found that those 
who were classified as low physical activity were three times more 
likely to have higher sitting times. The same study also found that 
individuals with post-secondary education had higher sitting times 
than those with a high school diploma or less. Our study found a 
similar relationship when looking at the HEPA and active groups. 
The HEPA group, when compared to the minimally and inactive 
groups, had a greater statistically significant difference in sitting 
time (p = 0.0111). When comparing the active group to the inactive 
group, the active group had a greater statistical difference in sitting 
time (p = 0.0421). This could be attributed to the physically active 
subjects having built a routine of exercising, and therefore, had less 
overall sitting time.

Another study looking at the association between physical 
activity, sitting time and risk factors was performed by Chue and 
May [24]. The study with 686 Malay men and women were asked 
to fill out the fill out the IPAQ. The criteria used to determine 
metabolic disease was from the NCEP ATP III (Third Report of the 

National Cholesterol Education Program Expert Panel on Detection 
Evaluation and Treatment of High Blood Cholesterol in Adults) [20]. 
This study revealed that the odds for metabolic risk factors among 
middle-aged adults in Malaysia increased with the higher sitting 
times and physical inactivity [24].

BMI

Ul-Haq Z et al. [25] did a meta-analysis on the association 
between obesity and quality of life using the SF-36. The researchers 
using 8 studies with 43,086 participants reported that adults with 
higher than normal BMIs had significantly lower quality of life 
scores. They saw that any obese participant had lower physical 
and mental quality of life scores [25]. Consequently, this study did 
not find any statistically significant difference in the SF-36 scores 
between the obese and non-obese, according to ACSM (≥30 BMI), 
however, there were some favorable positive trends in physical 
functioning (p = 0.0579) and general health (p = 0.1147) for the 
non-obese. 

In a study looking at whether BMI is associated with quality 
of life, Derraik J, et al. [26] looked at 38 men from New Zealand 
who were between the ages of 45.9±5.4 and with BMI’s between 
25-30 kg/m2, and used the SF-36 to measure quality of life. The 
participants filled out the SF-36 at baseline, 12, and 30 weeks, 
and were told to make no changes to their daily lives in terms of 
diet and activity. The results showed that an increasing BMI led to 
lower scores in general health (p = 0.036), physical functioning (p 
= 0.024), and bodily pain (p = 0.030). The researchers also found 
lower scores in physical functioning (p = 0.040), bodily pain (p = 
0.044, and general health (p = 0.073) in the participants who were 
overweight (n = 19; BMI 27.5-30 kg/m2), compared to those who 
were less overweight (n = 19; BMI 25-27 kg/m2). This investigation 
concluded that increasing BMI is associated with a gradual 
reduction in quality of life [26]. This could possibly be attributed to 
individuals increasing fat mass which lead to health complications 
and limited mobility, which lowered the overall quality of life score 
in the SF-36.

Onge St, et al. [27] also studied BMI and its possible link with 
metabolic syndrome. The research team used the Third National 
Health and Nutrition Examination Survey and the National 
Cholesterol Education Program Adult Treatment Panel III criteria 
for the definition of metabolic disease in their study of 7,602 
participants [13,20]. Their results showed that the incidence of 
metabolic syndrome increased with higher BMI’s. Participants near 
or over the BMI range had a greater chance of having metabolic 
syndrome. This study found that when dividing the participants into 
obese and non-obese categories according to ACSM (>30 BMI), the 
non-obese group had a statistically significant difference in fewer 
number of total CVD risk factors (p = 0.0005). Our study using ACSM 
criteria to define obesity, also showed results similar to St-Onge et 
al in that the non-obese group had fewer CVD risk factors, resulting 
in a decreased chance of developing CVD. This could be attributed 
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to the understanding that excess weight is the first indicator to 
developing NCD. Maintaining a healthy body weight can decrease 
the chances of an individual developing hypertension and diabetes. 

Conclusion

While some of the variables in this study appeared to be 
significantly under control within the sample’s current lifestyles, 
some fell short. These short comings may be due to lifestyle or 
genetic factors. In future investigations, it would be informative to 
study lifestyle choices via survey to determine the reason behind 
these results. In addition, it would be of interest to survey for past 
medical history, tobacco use, and physical activity level to more 
fully determine total risk for cardiovascular disease among this 
population.
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