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Abstract: Physical activity is associated with enhanced sleep quality and optimal body composition,
as well as a reduction in cardiovascular risk factors in the general population. Although earlier
research has established a link between physical exercise and excellent sleep quality as well as an
optimum BMI in adults, little is known about the relationship in the young adult populations. The
purpose of this study is to discover if there is a relationship between sleep quality, blood pressure,
waist circumference, socio-demographic variables with physical activity among young adult in Kuala
Lumpur. A cross-sectional sample of 120 university students was recruited for this study. Physical
activity and sleep quality were assessed using the International Physical Activity Questionnaire
and the Pittsburgh Sleep Quality Index, respectively. Blood pressure, Body mass index, and waist
circumference were also measured. Approximately 36% of university students engage in moderate to
vigorous physical exercise. The average physical activity was 2430.37 ± 2509.16 MET-minutes each
week, which meets the minimal need. The median difference in MET-minutes per week between
gender was not significant, with males having greater MET than females (p > 0.05). However, there
was no statistically significant variation in MET-minutes each week between study year and mode
of transportation. (p > 0.05). Approximately 40.3% of university students were classified as having
good sleep quality. The average sleep quality is 5.37 ± 2.38, indicating that the students have slightly
a poor sleep quality. There was no statistically significant variation in sleep score between gender,
year of study, and mode of transportation (p > 0.05). The waist circumference (WC) has a significant
relationship with body mass index (BMI), systolic blood pressure (SBP), and diastolic blood pressure
(DBP). According to multinomial logistic regression, there was a significant association between level
of physical activity (PA) and BMI and year of study when comparing moderate and low PA. Physical
activity is essential because it may alter a young adult’s lifestyle, encouraging active commuting
to work or other short-distance destinations. Attention must be given to this particular population
to encourage regular and sustainable participation in physical activity to achieve lifelong health
benefits. Other variables, such as body fat, energy intake, stress level and muscle mass, can also be
examined for future research.

Keywords: physical activity; sleep quality; body mass index; university student

1. Introduction

Globalization and sophisticated technology have resulted in a decrease in public
participation in physical exercise. Noncommunicable diseases such as hypertension [1]
hypercholesterolemia, heart disease, and others have been associated with a sedentary
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lifestyle [2]. Noncommunicable diseases were projected to be the cause of 71 percent of the
51 million deaths worldwide in 2016, with cardiovascular disease contributing to 17 million
deaths [3].

The prevalence of cardiovascular diseases (CVD) rose in 2015 compared to 2011,
according to the National Health and Morbidity Survey (NHMS) IV report. Obesity
(11.2 percent in 2011 vs. 13.4% in 2015), hypertension (32.7 percent in 2011 vs. 30.3 percent
in 2015), and hypercholesteremia (35.1 percent in 2011 vs. 47.7% in 2015) were the primary
causes of increasing prevalence among adults aged 18 and above [4]. Previous research of
students found that the transition from high school to college has an impact on their daily
activities [5]. This is related to a sedentary lifestyle, since students spend most of their time
studying and performing assignments, rather than participating in sports and curricular
activities [6].

Studies have associated a sedentary lifestyle with a higher body mass index (BMI),
with a modest rise in BMI and waist circumference (WC) among male students when they
move from high school to college [7]. According to a study conducted in Greece, 13% of
university students are at risk of hypertension, and 17% are overweight. Body mass index
(BMI) was strongly related to waist circumference (WC) among young people in Ghana [8].
Students who are overweight or obese have a higher risk of acquiring hypertension [9].
Higher BMI and blood pressure were found to increase the risk of cardiovascular disease
mortality in adults in a previous longitudinal research in Finland [10]. Higher levels of
physical activity were associated with a 75% decreased risk of cardiovascular disease and
death [11].

The physical activity led to a restful night’s sleep. Previous research on Saudi students
found a connection between physical activity and sleep quality. According to the same
study, 68.5% of sedentary students had poor sleep quality [12]. Another research of
university student in China found that increased physical activity and less time spent
on devices reduced the likelihood of poor sleep quality [13]. Another research in Spain
used the physical activity assessment tool to evaluate the frequency and duration of
physical exercise among university students. According to the study, students who do not
participate in adequate physical activity are twice as likely to have poor sleep quality as
those who do [14].

Despite a growing awareness that young people who do not engage in physical
exercise have a higher risk of developing cardiovascular disease, little research has been
done on the relationship between sleep quality, physical activity, and BMI in young adults.
Physical activity in one’s everyday life can help to lower the chance of developing CVD.
Adults should engage in 150 min of moderate physical activity or 75 min of intense physical
activity every week, according to the Ministry of Health Malaysia [15]. Young people,
on the other hand, have a lower inclination to engage in physical exercise as a result of
their sedentary lifestyle [7], particularly those in colleges and universities where they must
focus more on academics to get excellent results. Therefore, it is critical for young adults to
engage in physical activity, as this is in line with the Ministry of Health’s objective to get
Malaysians active in order to meet the Global NCD Target of reducing NCD and sedentary
by 2025 [16].

There is currently a limited research among young people in metropolitan areas to
give a wider grasp of the associations between physical activity and socio-demographic
status among young adults. As a result, the purpose of this study is to determine the level
of physical activity and its associations with socio-demographic status, anthropometry
measures, blood pressure, and sleep quality. Perhaps the outcomes of this study will
inspire university administrators to explore methods to encourage students to engage in
physical exercise.
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2. Materials and Methods
2.1. Study Designs and Study Participants

This is a cross-sectional study among university students. A convenience sampling
method was used to obtain the sample that represented the male and female students.
The sampling frame consisted of student the first year until the final year that stayed on
campus. All respondents that was selected was given informed consent to participate
in this study. Participants signed an informed consent form, and some also gave verbal
consent. Students between the ages of 20 and 44 were requested to participate in this study.
Individuals with chronic illnesses, who were taking medication for a sleep problem, or
who were disabled were excluded from this study. The ethics committee of Universiti
Kebangsaan Malaysia gave its permission to this study. This study was approved by the
Secretariat Ethical Committee Universiti Kebangsaan Malaysia (JEP-2018-209).

2.2. Power and Sample Size Calculation

The sample size of the study was calculated using the formula n = (Z)2 p (1 − p)/∆2 [17].
p is the prevalence of moderate and vigorous physical activity among young adults which
is 67.9% [5], with z = 1.96, ∆ = 8% n = (1.96)2 0.68 (1 − 0.68)/(0.08)2 = 130. Therefore
130 participants were required for this study. The power of this study was 80% based on
the GPower (G *Power® Version 3, Berlin, Germany), with an effect size of 0.27 [18].

2.3. Assessment for Blood Pressure and Anthropometry

The BMI was determined using height and weight data taken from the participants.
A Seca Bodymeter 206 (Seca, Hamburg, Germany) was used to determine the height, while
a GTE Electronic Digital Scale (GTE, Beijing, China) was used to determine weight. To
achieve an accurate figure, the items in the participant’s pockets and shoes were removed
before these measures were collected. Following the collection of these two measures, the
BMI was computed using the following formula: weight in kilograms divided by height
squared (kg/m2) [19]. Waist circumference (WC) was measured in cm using a Lufkin
(Apex, New York, NY, USA) measuring tape. The measurement of WC was taken at the
midpoint between the last palpable rib and top of the iliac crest. All measurements were
repeated twice, with the average result reported [20,21]. The data were analyzed using
cutoffs points for Asians 90 cm in men and 80 cm in women [4,20] The categories of BMI
was classified into underweight (18.5 kg/m2), normal (18.55 until 22.99 kg/m2), overweight
(23.0 until 27.49 kg/m2) and obese (27.5 until 34.99 kg/m2) [4,22].

A digital sphygmomanometer (Terumo Corporation, Tokyo, Japan) was used to mea-
sure the systolic (SBP) and diastolic (DBP) blood pressure with an appropriate cuff size
while the participant was sitting and resting. The right hand is used to take blood pressure
readings. The BMI and blood pressure were used in a previous study among adults [4].
SBP was less than 120 mmHg, and DBP was less than 80 mmHg, which was considered
normal [23].

2.4. Assessment for Physical Activity

The International Physical Activity Questionnaire (IPAQ) is used to assess physical
activity levels. It is made up of seven questions that must be answered. The questions in
this survey are about three different sorts of activities that are done in all three domains
and sitting. Walking, moderate-intensity activities, and high-intensity activities were
all examined. The length of exercise is assessed in minutes per day and the frequency
of activity is measured once a week. Each question can provide a separate score for
each domain as well as the total of all domains’ scores to determine physical activity
level. Following the collection of data, the overall activity is computed using the energy
requirements for each of the Metabolic Equivalent Tasks (METs). More than 600 min of
MET per week is suggested for each individual [24]. The IPAQ has been utilized in a variety
of studies in the past [25,26].
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According to the IPAQ recommendations, physical activity levels were categorized
into three categories: low (600 MET-minutes/week), moderate (600–3000 MET-minutes/week),
and high (3000 MET-minutes/week) [20]. The total IPAQ score was used to identify
moderate-to-vigorous physical activity, with the categories sedentary (100 counts/min),
light (101–1951 counts/min), moderate (1952–5724 counts/min), and vigorous (5725 counts/min)
being used [24].

2.5. Assessment for Sleep Quality

The Pittsburgh Sleeping Quality Index questionnaire was used to determine sleep
quality (PSQI). For each participant, this questionnaire may compare good sleep quality
to bad sleep quality. Subjective sleep quality, sleep latency, sleep length, sleep efficiency,
sleep disruption, usage of sleep medicine, and daytime dysfunction are all included in this
questionnaire. The results for the seven components were combined to get global PSQI
scores, which may be used to evaluate the quality of sleep among students. A total score of
five or more shows that the student is experiencing sleep issues and is classified as having
poor sleep quality [27]. We utilized the PSQI, which has previously been used to assess
sleep quality in university students [25]. All of the measurements were carried out by a
research student who had been trained by university experts in the area.

2.6. Statistical Analysis

In the study data were analyzed using IBM SPSS Statistics for Windows, version 20
(IBM Corp., Armonk, NY, USA). Descriptive analysis of the socio-demographic factors such
as gender, type of transportation to campus, and age group were presented as percentages.
Meanwhile the continuous assessment such as the systolic blood pressure, diastolic blood
pressure, waist circumference, body mass index was shown as mean + standard deviation
(SD. Mann-Whitney and Kruskal Wallis were used to compare physical activity level by
using MET (min/week) between socio-demographic factors due to data MET (min/week)
was not normally distributed. Meanwhile, the t test and one-way ANOVA were developed
to evaluate sleep scores across sociodemographic variables. Spearman correlation was
used to correlate between physical activity with anthropometric measurements and sleep
quality. Multinomial logistic regression was done to determine the relationship between
the level of physical activity (low, moderate, high) with BMI, blood pressure, sleep quality
score, gender and year of study. The intercept and parameter estimate for each BMI, in
relation to PA category were examined using piecewise regression analysis according to a
break point of BMI category.

3. Results

The participants in this study were divided into two equal groups of 60 male and
60 female students. According to Table 1, 79.2% of participants were between the ages of
19 and 22, while 16.8 % were older than 22. The study’s participants were of different races,
but Malays accounted for 63.3% of the total, followed by Chinese (20.8%), Indians (13.3%),
and others (2.5%). Bus, walking, and automobile or motorbike were the three modes of
transportation utilized by participants to get to school. Buses were utilized by 66.7% of the
participants as their primary mode of transportation to campus, followed by automobiles
or motorbikes (17.5%) and walking (15.8%).

Anthropometry and blood pressure readings are shown in Table 2. BMI and WC are
two types of anthropometric data. Based on this study, the average WC for the participants
was 77.83 ± 10.19 cm and this was within the normal range. BMI was at an average of
22.63 ± 4.60 kg/m2 and this indicates that participants were categorized as normal. The
average for underweight was 17.49 ± 0.52, normal 21.23 ± 1.67, overweight is 26.99 ± 2.05
while obese was 35.41 ± 3.03.



Sustainability 2021, 13, 11806 5 of 13

Table 1. Characteristics of the participants (%).

Parameters n Percentage

Gender
Male 60 50

Female 60 50

Transportation
Bus 80 66.7

Car/Motorcycle 21 17.5
Walking 19 15.8

Year of study

1 30 25
2 30 25
3 30 25
4 30 25

Age group 19–22 99 79.2
>22 21 16.8

Races
Malay 99 79.2

Chinese 25 20.0
Indian 16 12.8

Others 3 2.4

Table 2. Anthropometric measurement and blood pressure in mean ± standard deviation (SD) for
overall participants.

Measurement n Mean ± SD

Waist Circumference (cm)
Overall

<80 cm/<90 cm
>80 cm/>90 cm

120
95
25

77.83 ± 10.19
76.21 ± 9.57

85.29 ± 11.01

BMI (kg/m2)

Underweight
Normal

Overweight
Obese

13
81
18
8

17.49 ± 0.52
21.23 ± 1.67
26.99 ± 2.05
35.41 ± 3.03

Systolic Blood Pressure
Diastolic Blood Pressure

Normal
(<120 mmHg/80 mmHg)

High
(>120 mmHg/80 mmHg)

120
120
104
16

112.76 ± 11.19
67.98 ± 9.51

110.78 ± 9.23/66.63 ± 9.03
130.06 ± 6.33/76.69 ± 8.02

Total MET (min/week)
Sitting (hour/day)

120
120

2535.90 ± 2303.82
4.04 ± 2.73

For blood pressure, the average systolic blood pressure was at 112.76 ± 11.19 mmHg
and diastolic blood pressure was normal with 67.98 ± 9.51 mmHg. Systolic blood pressure
of 110.78 ± 9.23 and diastolic blood pressure of 66.63 ± 9.03 are indicated as normal. The
average level of physical activity among students is also shown in Table 2. Based on the
information gathered, the average MET value is 2535.90 ± 2303.82 min/week and this
value reached the recommended time for physical activity which were a minimum of
600 MET/week. The average sitting time was 4.04 ± 2.73 h per day.

According to Figure 1, the low activity physical activity category made up 20% of
the university students, whereas moderate and light active students made up 80%. In the
category of sleep quality, 58.7% had poor sleep quality and 40.3 percent had good sleep
quality. According to Table 2, the systolic blood pressure and diastolic blood pressure were
in the normal range for all levels of physical activity. Meanwhile BMI was in the normal
weight category for low through high physical activity levels. Table 3 further presented the
descriptive results of SBP, DBP, WC, and BMI based on physical activity level. On average,
SBP, DBP, BMI, and WC were slightly different between low, moderate, and high physical
activity, according to the findings.
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Table 3. The mean ± SD of systolic blood pressure, diastolic blood pressure, waist circumference,
body mass index and score of sleep quality according to the level of physical activity.

Level of Physical Activity

Low (n = 24) Moderate (n = 65) High (n = 31)

SBP (mm Hg) 111.04 ± 10.49 113.49 ± 11.28 112.65 ± 11.71
DBP (mm Hg) 67.54 ± 9.44 68.51 ± 9.61 67.19 ± 9.62

WC (cm) 79.06 ± 11.14 76.29 ± 9.35 80.09 ± 10.89
BMI (kg/m2) 23.45 ± 4.99 21.76 ± 4.07 23.83 ± 5.07

PSQI 5.05 ± 1.73 5.35 ± 2.49 5.65 ± 2.60
MET (min/week) 327.92 ± 168.10 1587 ± 785.78 5677 ± 2395.79

Based on Table 4, according to the Mann- Whitney test and Kruskal Wallis test, factor
gender, year of study and type of transportation factors had no significantly different effect
on the total MET of physical activity. Males showed the highest mean of 2930.48 ± 3055.05 min.
while females showed 1853.13 ± 1339.16 min. Year 1 showed the highest mean of MET
compared to other years of study. The mean of year 1 was 3298.03 ± 3053.48, year 2,
2797.43 ± 2776.90, year 3, 1575.77 ± 1492.45 and in year 4 1896.00 ± 1616.33. For the
type of transportation, car/motorcycle showed a mean of 2351.48 ± 2278.10 min, bus
2268.64 ± 2320.31 min and walking 2955.00 ± 2933.56 min (p > 0.05).

Table 4. Comparison of median and IQR of physical activity (total MET min/week) between gender,
year of study and type of transportation.

N Median IQR

Gender a Male 60 1784 3565
Female 60 1308 2070

Year b

1 30 1902 4051
2 30 2425 3408
3 30 1053 1626
4 30 1290 2270

Type of transportation b
Car/Motorcycle 21 1498 3181

Bus 80 1287 2241
Walking 19 1498 3181

a Mann-Whitney test. b Kruskal Wallis test.
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When comparing sleep quality scores between genders, years of study, and modes
of transportation, there were no significant differences in sleep quality (data not shown).
Both sexes showed poor sleep quality, but males recorded a higher average of 5.43 ± 2.47
compared to females (5.30 ± 2.30). For the year of study, only year 3 showed a good sleep
quality score of 5.00 ± 2.66 compared to year 1 5.53 ± 2.66, year 2 5.13 ± 2.10 while year 4
recorded the highest average of 5.80 ± 2.62. For the type of transportation, cars/motorcycle
recorded a high average of 5.95 ± 3.03 followed by walking 5.32 ± 2.50 and bus 5.23 ± 2.16.
According to Table 5, based on Spearman rho correlation there was a significant correlation
SBP with BMI (r = 0.277, p < 0.05) and with DBP (r = 0.575, p < 0.01) and WC (r = 0.408,
p < 0.01). There was significant positive correlation between DBP with BMI (r = 0.408,
p < 0.001), WC with DBP (r = 0.224, p < 0.05), and WC (r = 0.316, p < 0.001). Furthermore,
there was significant correlation between BMI and WC (r = 0.824, p < 0.001). SBP and DBP
elevated with increasing BMI and WC, according to the findings. However, there was no
significant correlation between MET with other variables (p > 0.05).

Table 5. Correlation between MET with SBP, DBP, BMI, WC, PSQI.

Parameter MET SBP DBP BMI WC PSQI

MET 0.037 −0.025 0.098 0.067 0.344
SBP 0.037 0.575 ** 0.277 ** 0.408 ** 0.191
DBP −0.025 0.575 ** 0.224 * 0.316 ** 0.021
BMI 0.098 0.277 ** 0.224 * 0.824 ** −0.028
WC 0.067 0.408 ** 0.316 ** 0.824 ** −0.008

PSQI 0.344 0.191 0.021 −0.028 −0.008

* = Significance subscale (p < 0.05), ** = significance subscale (p < 0.001).

Table 6 shows the relationship between the level of PA with antropometry, blood
pressure and sleep quality according to multinomial logistic regression. The results shows
that there was a significant association between level of PA with BMI, indicating a lower
BMI among the moderate PA group compared to the low activity level group. Meanwhile
comparing year 1 to year 4, 11.34 reported higher physical activity in the moderate PA
group compared to a low PA level. Meanwhile year 1 had a high PA, 14.14 times higher
compared to year 4. The significant odds ratio difference between year 1 compared to year
4 may be due to chance because of the sampling method chosen in this study.

Table 6. The multinomial logistic regression between physical activity level with gender, SBP, DBP,
BMI, year of study and quality of sleep score (PSQI).

Variables Estimates SE Wald Odds
Ratio

95%
Confidence

Interval

Moderate
physical
activity a

Intercept −0.256 2.93

Gender
(Male) b −0.514 0.52 0.99 0.59 0.22, 1.64

PSQI 0.052 0.12 0.21 1.05 0.84, 1.32
SBP 0.029 0.03 0.90 1.03 0.97, 1.09
DBP 0.004 0.03 0.01 1.06 0.94, 1.07
BMI −0.121 0.06 4.13 0.89 * 0.79, 0.99

Year (1) c 2.43 1.14 4.51 11.34 * 1.21, 106.52
Year (2) 0.18 0.69 0.07 1.20 0.31, 4.65
Year (3) 0.25 0.64 0.15 1.28 0.37, 4.44
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Table 6. Cont.

Variables Estimates SE Wald Odds
Ratio

95%
Confidence

Interval

High physical
activity a Intercept −1.05 3.27

Gender
(Male) b 0.43 0.61 0.51 1.54 0.47, 5.06

PSQI 0.09 0.13 0.61 1.10 0.86, 1.42
SBP 0.02 0.04 0.32 1.01 0.95, 1.09
DBP −0.03 0.04 0.84 1.02 0.89, 1.04
BMI 0.01 0.06 0.02 1.10 0.89, 1.14

Year (1) c 2.65 1.20 4.87 14.14 * 1.34, 148.76
Year (2) 1.12 0.78 2.12 3.05 0.67, 13.73
Year (3) −0.78 0.85 0.76 0.46 0.08, 2.65

Model chi-square = 244.43, −2 log likelihood = 240.87, Pseudo R2 (Nagelkerke) = 0.26. a reference category is:
1 (low physical activity). b reference category is: 2 (female). c reference category is: 4 (year 4). * = significance
subscale (p < 0.05).

Piecewise regression results, with ß coefficient, standard error, odds ratio and 95% con-
fidence interval were reported in Table 7. The results indicated there was no significant
relationship between level of PA with BMI for all category of BMI (p > 0.05).

Table 7. Piecewise regression intercept and parameter estimates according to category of BMI.

BMI Category Level of PA Variables ß Coefficient Standard Error Odds Ratio 95% Confidence Interval

BMI < 18.5

Moderate Intercept 12.59 35.75
BMI −0.58 2.02 0.56 0.74, 1.16

High Intercept 14.20 39.25
BMI −0.74 2.22 0.48 0.77, 1.18

18.5 ≤ BMI ≤ 22.9

Moderate Intercept 2.53 3.74
BMI −0.07 0.18 0.93 0.66, 1.31

High Intercept −3.51 4.47
BMI 0.17 0.21 1.18 0.79, 1.77

23 ≤ BMI ≤ 27.49

Moderate Intercept 39.41 21.82
BMI −1.437 0.802 0.24 0.05, 1.14

High Intercept 43.372 23.073
BMI −1.593 0.852 0.20 0.04, 1.08

27.5 ≤ BMI ≤ 34.9
Moderate Intercept 5.186 13.749

BMI −0.133 0.382 0.88 0.41, 1.85

Dependent variable: Level of physical activity. Reference category: Low physical activity.

4. Discussion

The majority of the individuals in this study engaged in physical activities, regardless
of whether they were low, medium, or high intensity. In this study 80% of students were in
the moderate and vigorous physical activity category. The percentage of sedentary and
low activity students was lower in this study compared to other studies. For example, it
was 55% in Turkey [28] and also higher in a Malaysian population study for young adults
reported in 2015 [5]). Additionally, in this study students spent on average 4 h each day
performing activities that require prolonged sitting, such as accessing the internet, doing
assignments, and others. Previous research has found that students frequently engage in
sedentary behaviors such as sitting, reclining, and limiting daily activity [29].

Furthermore, the findings also showed that physical activity was different across
demographic variables such as gender, years of study, and mode of transportation. Male
students were more active than female students in this study. A previous study among
students in Ukraine showed that activity was on average 3863 MET min/week among
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male students, which is higher compared to the results in this study [30]. Nevertheless,
the findings are comparable to those of earlier research among university students, which
found that male students are more active than female students because males are more
interested in athletic activities [31].

According to logistic regression, the difference between moderate and low PA was
11 times greater in year 1 compared to year 4. Furthermore, the difference between year 1
and year 4 was 14 times in the area of high PA versus low PA. This is because students in
their first year are more active than students in years two, three, and four. Because of the
structure and the fact that each year’s learning period is varied, the descriptive results of
MET change according to the years of study. Lectures for first and second year students
are usually shorter than those for third and fourth year students. Furthermore, first and
second year students are more likely to participate in college events in order to earn merit
points and stay in college for the duration of their studies [32]. The first and second year
students also spend more time on campus attending classes, whereas third and fourth
year students were most likely to spend more time doing industrial or clinical training,
therefore were less likely to engage in physical activity. Previous research has also shown
that first year students are more engaged in physical activity than students in later years of
study [33]. In contrast, a study of medical students found that due to the course structure,
there was a substantial variation in physical activity between years of study [34]. There
was no significant difference in MET between modes of transportation in this research. This
finding contrasts with a recent research that found a strong link between physical activity
and transportation in Europe, Australia, and the United States, where older individuals
have access to their own transportation, such as a vehicle, but young adults usually walk
and cycle [35].

Most university students in Malaysia prefer to take the bus or other forms of transport
to commute, which could be due to the hot and humid climate in Malaysia which makes
walking or cycling uncomfortable. According to this study, the majority of students
go to campus using some means of public transportation, like buses, which should be
encouraged because utilizing public transportation reduces carbon emissions. It is critical
for policymakers to encourage citizens to schedule an active commute to work, university,
or school, such as walking to work on certain days, in order to reduce the number of vehicles
on the road. This plan can reduce the consumption of energy obtained through burning
of fossil fuels and further more reduce carbon dioxide emissions. This approach has the
potential to reduce the amount of energy consumed by burning fossil fuels while also
lowering carbon dioxide emissions [36]. Furthermore, there was no discernible variation in
MET amongst modes of campus mobility. According to the findings of the study, students
who walked to school had the greatest total MET compared to those who drove, rode
motorbikes, or used buses [37].

There was no significant variation in sleep quality with the sociodemographic vari-
ables investigated in this study, according to the findings. When comparing the average
sleep quality score by gender and year of study, however, year 4 students and male stu-
dents had higher average sleep scores, suggesting poor sleep quality. This might be due to
engagement in a variety of activities that must be completed prior to graduation, such as a
final year research project, clinical training, or industrial training. The findings of this study
are similar to those of a study conducted among Saudi medical students, which found
no significant relationship between sleep quality and gender or academic year, but found
a strong link between sleep quality and stress levels [38]. This indicates that good sleep
quality is crucial for reducing stress levels so that they may fully concentrate in class and
improve their academic performance and overall quality of life. This research’s findings
contrast those of a Romanian student study. According to that study, sleep quality varies
by study year, with the first year having the largest percentage of good sleep. The study
also discovered that PA levels are related to sleep quality, implying that PA is required for
healthy sleep [39].
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Physical activity had no significant correlations with BMI, WC, or blood pressure,
according to the findings. However, the results also showed significant correlation between
BMI with SBP and DBP. This is similar to another research among Indian people in which
there was a positive link between BMI and blood pressure, as BMI was greater among
obese individuals and contributed to higher blood pressure [40]. In this study, it was
reported that, in the obese category with WC outside of the normal range recorded the
greatest number of MET. This could be due to overreporting of self-report physical activity
measures. A recent study found that even when people overreporting of the series of
physical activity [41], other variables such as an unhealthy diet, a sedentary lifestyle,
and other factors might raise BMI and WC [42]. Despite the data being divided into
BMI categories of underweight, normal, overweight, and obese, our findings showed
that PA had no significant relationship with BMI. The greatest proportion PA group was
moderate, according to the descriptive data. This revealed that the majority of the students
in this study, regardless of their BMI, engage in moderate physical activity. The piecewise
regression revealed that obese students were divided into two groups based on their PA
levels: low and moderate. This finding is consistent with the findings of another study
conducted in the United States, which found that students in the obese group had a greater
risk of not meeting the required PA [43]. Other variables that contribute to obesity include
television viewing [43] and eating behaviours such as consuming carbonated beverages
while playing video games [44].

Furthermore, while there was no association between sleep quality and BMI or waist
circumference, there was an association between blood pressure and BMI. Sleep quality
was poor in all groups of BMI and WC. The findings are consistent with earlier research,
which found that each hour of sleep deprivation raises the risk of obesity by 80% [45].
According to previous study poor sleep quality can contribute to an increase in WC [46].
This is also consistent with other research, which show that the greater the average WC, the
higher the BMI [47]. Students with high blood pressure have a higher sleep quality score.
Although there is no obvious explanation for elevated blood pressure when a person does
not get enough sleep, some studies have shown that a lack of sleep can lead to metabolic
incompatibility, which is a risk factor for cardiovascular disease [48].

The study also aimed to see if there is an association between physical activity and
sleep quality, BMI, and blood pressure. The logistic regression results indicated that BMI
among moderate PA students was significantly lower compared to the low PA category.
This demonstrates that there is significant relationship between the PA and BMI in the
moderate PA group, while there was no significant relationship with other anthropometric
measurements and blood pressure [34]. The findings contradict those of a recent study that
found an association between physical activity, BMI, and blood pressure in children aged
8 to 18 [49].

The study’s main limitation was that it was cross-sectional and thus we could not
determine the cause(s) and impact of physical exercise. The findings of this study are also
based on university students and cannot be applied to the broader population. The research
also lacks biochemical markers such as cholesterol, glucose, and triglycerides, which might
be useful in interpreting the health condition of university students. Activity data was
also self-reported, so to address the possibility of overreporting of physical activity among
university students, it may be proposed that pedometers or accelerometers be utilized in
future research. Other variables such as food consumption, body fat distribution, choles-
terol level, muscle mass, total energy intake and stress level should also be investigated in
the future, as this study has certain limitations in those aspects.

5. Conclusions

This study’s findings indicate in general, that university students are moderately
active. Male students, those studying in first year and with lower BMI recorded greater
physical activity levels. The relevance of physical exercise in terms of sleep quality, blood
pressure, and anthropometric measures were also emphasized, implying that university



Sustainability 2021, 13, 11806 11 of 13

students should engage in physical activity even if they have a busy schedule in their daily
activities. The findings of this study may also recommend to public health practitioners
and policymakers that young adults be encouraged to be physically active by launching an
awareness campaign using flyers and social media about convenient physical activities they
may undertake at home and on campus. Future study should explore at a large sample size
and incorporate variables including body fat, muscle mass, stress levels, and energy intake.
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