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Abstract
Objective: This study examined the differences in physical activity patterns between male and female university 

students in their Preparatory Year at the University of Dammam in Saudi Arabia. 

Methodology: The study was a cross-sectional design that recruited 23 males and 23 females from the Art Route 
of the Preparatory Year at the university (mean BMI was 24.7 ± 6.4 kg/m2 for males and 29.3 ± 8.1 kg/m2 for females). All 
participants wore accelerometers for 7 consecutive days and completed a diet questionnaire. 

Results: Male and female students respectively spent 66.4% and 65.8% of their daily waking time sedentary and 
30.1% and 32.1% in light physical activity. Males spent significantly more time (3.5%) in moderate to vigorous physical 
activity (MVPA) than females did  (2.1%) (P ≤ 0.01). The average levels of MVPA for at least 10 minutes were 14.1 and 12.3 
minutes for males and females, respectively. Male and female students spent 65% of their daily sedentary time in prolonged 
sedentary sessions of more than 20 minutes, with no differences between males and females or between weekdays and 
weekends. Females showed healthier food habits than males did , through greater vegetable intake (p ≤ 0.05) and lower 
consumption of fast food, soft drinks, and energy drinks (p ≤ 0.05). 

Conclusion: Female university students showed lower levels of MVPA compared with males, but they chose healthier 
food options. Increasing MVPA among female university students should be the priority for university health educators. 
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Introduction
Obesity has grown worldwide, leading to the increased prevalence of 

metabolic syndrome and cardiovascular diseases (CVD). Data from the 
Eastern Province of Saudi Arabia showed that the prevalence of obesity 
among adults was 43.8% and that 35.1% were overweight; the data found 
that body mass index (BMI) was associated with diabetes, hypertension, 
triglycerides, cholesterol, and physical inactivity [1]. The increase in 
obesity is associated with decreased levels of physical activity [2]. Physical 
inactivity is the fourth most common risk factor of CVD and is the ultimate 
cause of obesity. Physical inactivity prevalence reached 96% of the Saudi 
population, with the highest in the central region (97.3%) and the lowest in 
the southern region of Saudi Arabia (94.0%); active individuals had lower 
body mass indexes and smaller waist circumferences [3]. 

Females have higher levels of obesity and lower levels of physical 
activity than do males. For example, women showed a higher prevalence of 
obesity (35–75%) than men (30–60%) in the Eastern Mediterranean region, 
and the increased prevalence of obesity among women was attributed 
to multiple factors including dietary habits, socioeconomic factors, and 
physical inactivity [4]. In a large survey in the Eastern Province of Saudi 
Arabia, conducted with 195,874 participants in 2004, the results showed 
that obesity among women was higher than it was among men, especially 
among housewives and less educated women [1]. Physical activity levels 
were associated with obesity levels, and female adolescents were less active 
than male adolescents in the Eastern Province [5]. Another study suggested 
that the prevalence of overweight was higher among females, whereas 
obesity was higher among males [6]. The International Physical Activity 
Questionnaire, which was administered in 20 countries including Saudi 
Arabia, showed that females were less active than males in early adulthood, 
although they reached equal levels in middle age [7]. Another review 
reported that the countries with the lowest prevalence of physical activity 
among women were Saudi Arabia (2%) and Thailand (2%) [8].  

This generation of university students will be community leaders in the 

near future, and investigating the prevalence of physical activity among this 
cohort must take priority in education health research. University students 
are young educated individuals, and they are expected to have lower BMI 
and higher levels of physical activity. Unfortunately, a study from Kuwait 
showed that 45% of college-age students were inactive, and females were 
less active than males. This study recommended that physical activity be 
made part of the standard college day and that this be a part of academic 
requirements [9]. At Saudi universities, health and fitness has become a 
required subject in the Preparatory Year in males and females’ curricula 
in recent years, and this subject can be used to promote physical activity 
among males and females. It is important to explore the patterns of physical 
activity among male and female university students, on campus compared 
with home and on weekdays compared with weekends, in order to provide 
appropriate recommendations to health educators and decision makers at 
Saudi universities. 

A large body of research supports the use of motion sensors to measure 
changes in physical activity levels during lifestyle interventions [10,11]. 
Using motion sensors during daily physical activity provides robust data 
on the prevalence of physical activity among university students. Whereas 
most studies in the region used questionnaires to assess physical activity 
levels in the community, the current study used the gold standard method 
of measuring activity levels with an accelerometer. This might be the first 
study that explores the prevalence of physical activity among Saudi females 
using an accelerometer. The aim of the current study is to assess physical 
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activity patterns, using accelerometers, among university male and female 
students in the Faculty of Education at the University of Dammam in 
Saudi Arabia. The secondary aim is to assess food habits using a modified 
questionnaire that was previously used among Saudi adults. 

Methods

Participants characteristics: The participants were 46 students from 
the Faculty of Education at the University of Dammam, 23 males and 
23 females. Female students were recruited through announcements on 
students’ noticeboards. Thirty-six female students officially signed the 
consent form and started the study. The research assistant found that 3 
students had a gland abnormality and 2 had food sensitivity, specifically 
celiac disease. Two students completed the measurement of physical 
activity using the accelerometer but did not complete the food habits 
questionnaire. Six students did not reach the required accelerometer 
wearing time. All of these female students were excluded from the analysis, 
so that the study eventually comprised 23 female students. None of the 
students was diabetic. The 23 male participants were extracted from data 
collected from the same year of the Preparatory Year at University of 
Dammam, with two conditions: being a registered student in the College 
of Education and matching the ages of the female students (19-20 years). 
The mean characteristics of the male and female students were respectively 
as follows: (height: 169.7 ± 6.5 cm vs 157.1 ± 5.3 cm; weight: 71.8 ± 21.2 kg 
vs 72.0 ± 18.2 kg; and BMI: 24.7 ± 6.4 kg/m2 vs 29.3 ± 8.1 kg/m2). Ethical 
approval for the current study was obtained from the Institutional Review 
Board at the University of Dammam (IRB-2015-14-058). Data were 
collected during the period between 15 March 2015 and 15 May 2015.  

Study procedure and data management: The study was conducted 
at the University of Dammam and employed a cross-sectional design. 
Male and female participants separately attended arranged clinics at 
the College of the Preparatory Year. After each participant signed the 
consent form, height was measured to the nearest 0.5 cm and weight 
was measured to the nearest 0.1 kg, using a digital stand scale fitted 
with a height column (GIMA S.p.A., code 27288, CE 0476, Italy). The 
participants completed a diet and health questionnaire that consisted of 
24 questions distributed across 4 categories: demographics, free daily 
activity, medical history, and food habits. Physical activity was measured 
using accelerometers (ActiGraph-wGT3X-BT) for 7 consecutive 
days. Each accelerometer was initialized for each participant, and all 
participants were asked to wear the devices on their right hip all day 
except for sleep time and when they made water contact. 

The data from the accelerometers were computed using ActiLife 
software (ActiLife, v 6.11.6., 2009, ActiGraph, LLC, USA). Wear time 
validation was computed using the Troiano algorithm [12]. A given period 
of wear time was considered to be a non-wear period when the vector 
magnitude was zero for 60 minutes or more (continuous inactivity), 
allowing for 2 minutes of consecutive intervals with non-zero measures of 
less than 100 counts per minute. Vector magnitude thresholds in counts 
per minute were divided into five categories according to the Freedson cut-
points for adults as follows: sedentary, 0–99; light, 100–1951; moderate, 
1952–5724; vigorous, 5725–9498; and very vigorous, 9499 and above. A 
minimum of 10 hrs of wear time per day for a minimum of 3 days including 
1 weekend day was required in order to be considered valid for inclusion 
in the study. Additional analysis was conducted of moderate-vigorous 
physical activity (MVPA) for a minimum of 10 minutes and of a minimum 
of 20 minutes of sedentary time. 

Statistical analysis 

The data were analyzed using SPSS version 20 for Windows; before 
analysis, the data were checked for normality and outliers. The data are 

presented as mean values and standard deviations. Independent t-tests 
were conducted between males and females for the PA variables, weekdays 
versus weekends, minimum of 10 minutes of MVPA, and minimum of 
20 minutes of sedentary time. Univariate ANOVA was used to assess the 
interactions of gender and BMI and of gender and weekdays/weekends 
with the PA variables. Frequency of food habits was calculated in percents 
and absolute values. Independent t-tests were also used to examine the 
differences between males and females in dietary intake. A α-level of 0.05 
was used to determine statistical significance.

Results 
There were significant differences between males and females in height 

(169.7 ± 6.4 cm vs 157.1 ± 5.3 cm; p = 0.001) and BMI (24.7 ± 6.4 kg/m2 vs. 
29.3 ± 8.0 kg/m2; p = 0.03). Nearly half, 43.5%, of male students had BMI 
equal to or greater than 25 kg/m2, with 26.1% overweight and 17.4% obese. 
Well over half, 69.6%, of female students had BMI equal to or greater than 
25 kg/m2, with 34.8% overweight and 34.8% obese. 

Table 1 shows the differences between the male and female students 
in objectively measured physical activity for the whole week, on weekdays, 
and on weekend days. Additional analysis revealed that there were no 
interactions between gender and weekdays/weekend days with sedentary 
time (p = 0.7), LPA (p = 0.4) or MVPA (p = 0.5). Male and female students 
respectively spent 66.4% and 65.8% of their daily waking time sedentary, 
30.1% and 32.1% in LPA, and 3.5% and 2.1% in MVPA. Nearly all, 95.7%, 
female students and 52.2% of male students did not engage in 30 minutes of 
MVPA. Analysis of MVPA for a minimum of 10 minutes, independent of a 
30-minute threshold, showed that 22% of male students and 13% of female 
students spent a minimum of 10 minutes on MVPA more than once, and 
56% of male students and 26% of female students spent a minimum of 10 
minutes on MVPA at least once. Total numbers of MVPA sessions per week 
were 2.5 ± 2.4 and 1.8 ± 1.0 for male and female students, respectively, and 
the average lengths of an MVPA session were 14.1 ± 3.6 and 12.3 ± 2.2 
minutes for males and females, also respectively.

Analysis of sedentary time for a minimum of 20 minutes showed that 
the total numbers of sedentary sessions were 50 ± 20 and 52 ± 21 for male 
and female students, respectively, and the average lengths of sedentary 
sessions were 39.9 ± 9 and 37.2 ± 4.2 minutes for males and females, 
also respectively Figure 1 show the hours per day of total sedentary time 
and sedentary time above 20 minutes per session for males and females. 
Comparisons of the daily hours of sedentary time above 20 minutes 
for males and females on weekdays (6.7 ± 2.8 vs 6.2 ± 2.0 hrs/day) and 
weekends (6.1 ± 2.3 vs 6.3 ± 2.3 hrs/day) revealed no significant differences.  

When the variables were divided based on BMI, there were significant 
differences in time spent watching TV and light physical activity. 
Participants with BMI > 30 kg/m2 watched significantly more TV (> 3 hrs/
day) than all other BMI groups (13 hrs/day) (p = 0.03), and participants 
with BMI < 20 kg/m2 spent significantly less time in light physical activity 

All days Weekdays Weekends
Variables Males Females Males Females Males Females 
Sedentary 
(hrs/day) 9.8 ± 2.0 9.7 ± 1.8 10.1 ± 2.5 9.9 ± 1.8 9.4 ± 2.0 9.6 ± 2.3

LPA (hrs/day) 4.4 ± 1.2 4.7 ± 1.2 4.5 ± 1.2 5.0 ± 1.5 4.2 ± 1.5 4.2 ± 1.2
MVPA (mins/

day)
31.7 ± 
13.5** 18.6 ± 8.9 32.1 ± 

14.1**
20.4 ± 
10.1

31.5 ± 
16.3**

13.8 ± 
9.9

Data expressed as mean ± SD. MVPA: moderate to vigorous physical activity. LPA: 
light physical activity.
** means males were significantly greater than females at p > 0.01.
Table 1: Differences between male and female university students in objectively 
measured weekdays and weekends physical activity.
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compared with participants with BMI between 20- 24.9 kg/m2 (3.9 hrs/day 
vs 5.3 hrs/day) (p = 0.04). However, there were no significant differences 
between groups in MVPA, and there was no interaction between BMI or 
gender with MVPA (p = 0.9) Figure 2 shows the individual variations in 
MVPA and BMI for male (a) and female (b) students. 

Table 2 shows the frequency of free daily activity and the food habits of 
the male and female students, and Table 3 shows the significant differences 
between the male and female students in food habits. 

Discussion 
The main finding of the current study is that although female students 

were more obese and less active than males, there was no association 
between obesity and physical inactivity; other obstacles prevented females 
from reaching the recommended daily minimum amounts of MVPA. 
Increasing MVPA in females should be the priority of health promotion 
programs at Saudi universities, especially at the University of Dammam, 
where the current study was conducted. 

The current data revealed that females were more overweight than 
males by 8.7%, and they were more obese by 17.4%. Some studies have 
reported similar rates of overweight among male and female university 
students and also found that obesity was substantially greater in females 
than males [13]. The average height of the current female participants was 
similar to that of other female Saudi university students of the same age, but 
the weights and BMI of the current cohort were higher [14]. The current 
small sample size is not representative of university female students, and 
obese female students may be more inclined to participate in a study that is 
related to measuring their physical activity and food habits. It is important 
that the aim of the current study was to compare physical activity patterns 
among male and female university students, not to establish a prevalence of 
obesity among Saudi female students. 

Physical activity patterns were comparable between males and females 
on both weekdays and weekends, with high individual variations in MVPA 
and significantly greater levels of MVPA in males. These results were in 
agreement with those from a previous study that found similar physical 
activity patterns between males and females except for MVPA and high 
individual variations in physical activity [15]. A number of studies have 
reported that males achieved higher levels of physical activity than females, 
including university students in Arab countries [16], Asian countries [17], 
and Western countries [18,19]. Increased MVPA among females should be 
the first priority at Saudi universities. Changing students’ weekend lifestyle 
habits requires additional studies to investigate the factors that interact with 

 
Figure 1: The hours per day of total sedentary time and sedentary time 
above 20 minutes per session for males and females.

Figure 2: Individual variations in moderate-vigorous physical activity (MVPA) in 
minutes per day and body mass index (BMI) in kg/m in kg/m2 for male (a) and 
female (b) students.

PA patterns on weekends, although it is known that a number of factors 
can affect physical activity patterns between weekdays and weekends, such 
as age, residence, and school curriculum. For example, Canadian school 
students engaged in more MVPA on weekdays than on weekends [20], 
whereas American male and female university students were more active 
on weekdays than on weekends [18]. American non-student males and 
females were more active on weekends than on weekdays [21]. Thus, it is 
suggested that changes in females’ lifestyles to promote physical activity 
should begin at university, especially the subject of Health and Fitness, 
which at the university in this study is delivered as a lecture for males 
and females. The subject can be taught using a different path for females 
to increase their opportunities to engage in physical activity. It is also 
suggested that the Deanship of Student Affairs promote physical activity 
among female students.  

The average levels of MVPA for at least 10 minutes were 14.1 and 
12.3 minutes for males and females, respectively, which was similar to the 
findings from a previous study that recruited college-age males and females 
[18]. Interestingly, when the condition of a minimum of 10 minutes was 
applied to active college students who achieved 53.9 minutes of moderate 
physical activity (MPA) and 5.2 of vigorous physical activity (VPA) per day, 
the average time spent in MPA and VPA per day dropped to 12.5 minutes 
and 1.4 minutes, respectively [22]. Thus, health education practitioners 
at Saudi universities should encourage students, independent of gender, 
to increase their levels of MVPA through activities that require 10 to 15 
minutes per session. 

There is evidence for associations between prolonged sedentary time 
and adverse health outcomes. Our results showed that university male and 
female students spent 65% of their daily sedentary time in sessions longer 
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Variables
Males Females

Variables
Males Females

% % % %

Watching TV Using computer 
(< 1 hour a day) 52.2 52.2 (< 1 hour a day) 39.1 21.7
(1-3 hours a day) 39.1 26.1 (1-3 hours a day) 47.8 43.5
(> 3 hours a day) 8.7 21.7 (> 3 hours a day) 13.0 34.8

Video games Sleep 
(< 1 hour a day) 69.6 78.3 (< 7 hours a day) 43.5 30.4
(1-3 hours a day) 21.7 13.0 (7-8 hours a day) 39.1 52.2
(> 3 hours a day) 8.7 8.7 (> 8 hours a day) 13.0 17.4

Grains intake Fast food intake 
(≤1 time a week) 0.0 8.7 (≤1 time a week) 30.4 82.6

(1-3 times a week) 30.4 8.7 (1-3 times a week) 56.5 13.0
(4-6 times a week) 34.8 43.5 (4-6 times a week) 13.0 4.3
(≥7 times a week) 34.8 39.1 (≥7 times a week) 0.0 0.0

Soft drinks consumed Energy drinks consumed
Never 17.4 8.7 Never 65.2 91.3

(≤1 time a week) 13.0 47.8 (≤1 time a week) 17.4 8.7
(1-3 times a week) 21.7 34.8 (1-3 times a week) 13.0 0.0
(4-6 times a week) 26.1 8.7 (4-6 times a week) 4.3 0.0
(≥7 times a week) 21.7 0.0 (≥7 times a week) 0.0 0.0

Diary intake Protein intake
(≤1 time a week) 17.4 26.1 (≤1 time a week) 4.3 8.7

(1-3 times a week) 34.8 30.4 (1-3 times a week) 26.1 21.7
(4-6 times a week) 39.1 21.7 (4-6 times a week) 30.4 39.1
(≥7 times a week) 8.7 21.7 (≥7 times a week) 39.1 30.4
Vegetable intake Fruits intake 

(≤1 time a week) 43.5 17.4 (≤1 time a week) 39.1 47.8

(1-3 times a week) 30.4 39.1 (1-3 times a week) 52.2 26.1
(4-6 times a week) 21.7 26.1 (4-6 times a week) 8.7 17.4
(≥7 times a week) 4.3 17.4 (≥7 times a week) 0.0 8.7

Having snacks (≤1 a day) 69.5 65.2 Having breakfast 47.8 34.8

Table 2: Descriptive data of free daily activity and food habits for university male and female students, including their food habits. Data is expressed as percentage.

Variables Males Females P values
Fast food intake per week 3.2 ± 0.8 2.4 ± 1.0 0.02 
Soft drink consumption per week 3.2 ± 1.4 2.4 ± 0.7 0.02
Energy drinks consumption per week 1.5 ± 0.8 1.0 ± 0.2 0.02 
Vegetable intake per week 1.8 ± 0.9 2.4 ± 0.9 0.05

Frequency of consumption were expressed as 1, 2, 3, and 4 which respectively 
means ≤1, 1-3, 4-6, and ≥7 times a week.
Table 3: Differences between male and female university students in food habits. 
Data expressed as mean ± SD. 

than 20 minutes, with no differences between males and females or between 
weekdays and weekends. The National Health Examination and Nutrition 
Survey examined the association between different lengths of sedentary 
time and cardiovascular risk factors and found that 5 minutes or less was 
associated with reduced cardiovascular risk factors whereas durations 
longer than 10 minutes were associated with increased cardiovascular risk 
factors [23]. Another study used the cut-off of 20 minutes of sedentary 
time and found that middle-age participants spent 3.1 hours in sedentary 
sessions of 20 minutes or more, with men spending more time in long 
sedentary sessions than women [24]. The 20-minute threshold was also 
used to examine the effect of interrupted sitting on glucose and insulin 
in overweight and obese adults [25]. University-based programs that 
encourage interrupted sedentary behaviors in classes and on university 
campuses are suggested, and techniques such as sit-stand workstations [26] 
can be examined.

There were no associations between BMI and MVPA in the current 

non-active cohort; that is, overweight and obesity did not keep individuals 
from engaging in MVPA. This was in agreement with a study that found that 
there were no significant differences between university students in MPA or 
VPA based on BMI. The mean values showed that the healthy weight group 
achieved the most MPA and VPA, the underweight groups had the least 
MPA, and the class I obese group had the least VPA [27]. It was reported 
that BMI did not distinguish university students based on their physical 
activity levels, although the highest quartiles of physical activity had lower 
percent body fat and higher lean-tissue mass, independent of gender [28]. 
Another study also confirmed that BMI was not a significant predictor of 
physical activity among university students [29]. However, time spent in 
MVPA was inversely related to BMI among active adolescents who spent 
more than 60 minutes in MVPA per day [30]. Although female students 
in the current study were on average overweight and inactive, which was 
not manifest in the relationship between MVPA and BMI, there was no 
association between BMI and MVPA among males, who were fitter and 
leaner than females. It is important to note that obesity and physical activity 
are parallel health factors, such that underweight and normal weight male 
and female college students may not be more active than their overweight 
and obese peers.  

The secondary finding of the current study was that female students had 
better food habits than males. Males more frequently consumed fast food, 
soft drinks, and energy drinks and less frequently consumed vegetables 
compared with females. This was in agreement with a study that examined 
gender differences among young adults from 23 countries in food choices 
and found that women were more likely than men to make healthy food 
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choices through avoiding high-fat food and salt and eating fruits and fibers 
[31]. University male students are more likely to adopt westernized dietary 
patterns, whereas females are more likely to adopt vegetarian low-calorie 
dietary patterns [32]. Previous national studies from Australia [33], Canada 
[34], and the USA [35] reported that women consumed more servings of 
fruits and vegetables per day than men reported consuming. Increased 
vegetable consumption among females is expected to be associated with 
a number of positive health aspects [36]. This eating behavior should be 
promoted among current male university student, who showed a number 
of unhealthy eating behaviors such as increased soft drink consumption, 
energy drink consumption, and fast food intake. 

The increased consumption of sugar-sweetened carbonated beverages 
has been associated with unhealthy dietary choices, including increased fast 
food intake, among Saudi boys and girls and was associated with increased 
BMI among boys [37]. Limited studies in the eastern Mediterranean 
region, such as a study conducted with Kuwaiti university students, 
showed that increased fast food consumption is associated with overweight 
[38]. Saudi adolescent males consumed sugar-sweetened drinks, fast 
foods and energy drinks more frequently than did females [39]. Saudi 
male university students from the same university as that of the current 
participants reported a higher frequency of energy drink consumption per 
week compared with female students, and the prevalence of males who 
were energy drink consumers was significantly higher than that of females 
[40]. Similar results were found among male and female university students 
from Jeddah in Saudi Arabia [41]. Thus, rationales for this eating habit 
should be monitored among male university students. 

Limitations of the current study included the small sample size, which 
did not represent the Preparatory Year at the University of Dammam. In 
addition, the patterns of prolonged sedentary behavior such as sitting and 
standing were not examined. Future studies are suggested to measure PA 
among male and female university students at different grade levels, and 
follow-up studies are greatly needed. Investigation of psychological stress 
and its effects on PA during university life is also suggested. The relationship 
between prolonged sedentary behavior and health markers such as risk 
factors for metabolic syndrome is also an important topic for future studies. 

Conclusion 
The patterns of PA among male and female university students were 

comparable on both weekdays and weekends except for MVPA, which 
was substantially greater in males than females. Males and females spent 
long periods of time sedentary. Females had better food habits than males. 
Increased MVPA among female university students in Saudi Arabia is 
encouraged. 
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