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Introduction:
Physical inactivity is a common phenomenon in modern societies, leading to a lack of
concentration, low energy level, chronic fatigue syndrome and chronic diseases such as,
anxiety and depression, ischemic heart diseases, diabetes and even cancer (Newton et al., 2011,
Lavie et al., 2015; Wisloff and Lavie, 2017).
It is widely accepted that engaging in regular physical activity is an effective preventative
measure to reduce the risk of developing a variety of diseases improved general health and
well-being as well as major impacts on mental health and productivity (Joseph et al., 2014; Al-
Hazzaa et al., 2011; Tremblay et al., 2011; WHO,2019). In Oldridge (2008) western countries
such as the United Kingdom, Switzerland and the United States, 3% of total direct health
finance resources are used directly to tackle or prevent health issues related to physical
inactivity. In addition, nearly 7% of Australia's health burden has been attributed to physical
inactivity (Begg et al., 2007).
In the Kingdom of Saudi Arabia (KSA), such as in other wealthy countries, inactivity has been
at the forefront of health and wellbeing discussions in recent times. In the past decade the
physical activity and fitness of Saudi Arabia’s population has decreased dramatically. The hot
desert climate, a lack of indoor facilities and affordable exercise venues, as well as cultural
beliefs have all contributed to this phenomenon (Donnelly et al., 2018). Three quarters of the
adult population are classified as inactive in KSA (Al-Hazzaa, et al., 2011). Nevertheless, this
sedentary lifestyle has been associated with a greater risk of early mortality from obesity related

diseases that equate to 6% of the total death rate globally each year (Henriksen et al., 2019).
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Strong evidence directly links some chronic diseases to physical activity levels such as
diabetics and obesity, both of which are a major concern in the KSA (Mabry et al., 2016). This
phenomenon is shared by most wealthy developed countries not just KSA. The World Health
Organization reported that 81% of the age group 11-17 years were not fulfilling the WHO
activity guideline of 30 mins daily exercise (WHO, 2019).

There are few studies that have investigated the level of physical activity among KSA women.
A study conducted by Al-Eisa et al. (2016) showed that the KSA adolescent women exhibit a
very poor level of activity. Alarmingly, the level of activity among adolescent women is
classified as the same level expected for women over 65 years old. Most studies that
investigated the level of activity among KSA women have used quantitative data that is limited
to within large cities. Cultural differences and expectations differ between women’s attitudes
to exercise and physical health in larger urban areas compared to in more rural environments,
with urban areas having a greater access to exercise facilities also.

The aim of this study is to assess the level of inactivity for females within the student population
of al-Quassim University, a more rural setting than most previous studies in KSA, compared
to the international daily activity requirement specified by the WHO. An exploration of
potential interventions aimed at increasing levels of physical activity is addressed to reduce

inactivity amongst the female population.

Materials and method

This study was approved by the University Ethics Committee and was conducted in accordance
with the guidelines of the declaration of Helsinki. Anthropometric measurements were taken
prior to the trial including height and mass. This study has been conducted at Al-Qassim
University (KSA), 127 female students from Al-Qassim university participated in this study

(Age 20+1 year, Mass 55.63+9.91 kg, Stature 157.18+5.25 cm). This equates to 40 % of the



overall female participants enrolled for the 2017-2018 academic year. Smart wristband bracelet
(Xiaomi MGW4024GL Mi Band 2 & China) was used to track daily step counts, walking
distance, level of activity, amount of sleep, resting heart rate and the daily number of calories
burned. The app of Mi Fit has been used to synchronise the data collected from the smart wrist

band.

All participants where taught how to use the device accurately in a pilot study prior to the start
of the main study. Participants were asked to wear the wrist band for 7 days for the full 24-
hour time period. For this study, the participants were divided into two groups: inactive group

and active group.

The reliability and validity of the wrist band used in this study (Xiaomi MGW4024GL Mi Band
2 & China) has been compared and tested against the Polar M430 (Polar Electro Oy, Kempele,
Finland) with no significance difference in performance capabilities or reliability between Mi

Band and Polar M430 (P<0.00)

Statistical Analysis

Data were analysed using a two-way repeated measure ANOV A with Bonferroni-adjusted, post
hoc tests to determine which factor(s) are affecting inactivity among the participants using
SPSS20 Statistical Software, IBM.UK. This analysis revealed the global effect of sleep
duration, distance covered, calories burned, heart rate and the inactivity level. A paired sample
T-test was used to determine differences between active and inactive measured variables.
Statistical significance was accepted at P < 0.05. Results are represented as mean values +

standard deviation (SD).

Results:



There was a significant difference between active and inactive female participants on all
measured variables shown in table 1 (p = 0.01). Active female participants showed 350%
higher daily steps compared to inactive female participants (p = 0.01, Cohen’s d for this test
was 0.83). Hence, the level of activity has affected positively the resting heart rate and sleeping
hours on active females (p=0.00, Cohen’s d 0.76 and p=0.01, Cohen d 0.69 respectively). For
active participants twice the daily calories where burned compared to the inactive participation

group (p=0.00 Cohen d 0.71).

Table 1: The difference between active and inactive measured variables

Active female Inactive female
Daily steps (No.) 5475.2+352* 1559.5+154.6*
Calories burned (Cal.) 2508+157.6* 1150.6+£128.9*
Sleeping (Hrs) 8.6+2.6* 7.6+3.6*
Resting HR (beats/min) 76.5+13.6* 82.5+£19.7*
BMI 22.3+3.84

“*’ symbol denotes a significant difference.

The results show a positive correlation between the number of strides covered by participants

and the amounts of calories burned. While a negative significant relation between steps

covered and number of sleeping hours (Table 2).

Table 2: Correlation between steps number, HR, sleep and calories consumed

Correlation between steps number, HR, sleep and calories consumed

Variables

Calories

Sleep

HR Mass




Steps (No.) | Correlation | 0.288** -0.184* -0.46 -0.192

P values 0.002 0.038 0.612 0.34

“*? symbol denotes a significant difference. ‘*’ = 0.05 confidence interval and ‘**’ denotes 0.005 confidence
interval

Discussion:

The findings show that the recommended daily activity by WHO are not fulfilled by both
groups who took part in this study. Hence, this study adds to the existing literature that
inactivity can be one of the major economic burdens in modernised KSA and that this sedentary
lifestyle is becoming a significant public health issue in the Kingdom. Therefore, it appears to
be increasingly widespread in many remote counties in the kingdom despite being linked to a
range of chronic health conditions. Inactive female participants showed a significant sedentary
life style compared to their comrade at the same university. The female level of inactivity in
this study is represented by the number of daily steps, which is representing only15% from the
daily recommended by WHO. Nevertheless, the active participants as well fail by 50% to fulfil
the WHO recommendation. To put it in context, according to 10000 daily steps
recommendation by WHO, 100% from the present study subjects are classified as inactive
population. Although, the BMI of the two groups are restricted to the healthy limit and it is
intuitive that the level of the daily calories is correlated with the level of activity among our

participants.

The result of the currents study supports the view the level of activity declines each year in
KSA women. Female today is KSA expend 320% less steps than did their counterparts of 8

years ago (Al-Eisa et al., 2016).

There are several behaviours has leading to the increase the level of inactivity includes working

at a computer, television viewing, reading, talking with friends in person or on the telephone



as well as the childhood attitudes to exericse and cultural differences between urban area and
cities in KSA. In addition, to the best to our knowledge there is a direct effect of sedentary
childhood life compared on the later adolescent life in term of physical activity. Thus, there is
scare data in KSA regarding this matter, however, children in modern life expend 400 times
less energy than did their counterparts of their parents at their age and are 40% less active than
they were 40 years ago (Mavrvouniotis, 2012). In KSA a range of 43%-99% of inactivity

among the population has been reported (Al-Eisa et al., 2016).

Moreover, the lack of motivation to exericse due to the combination of physical obstacles,
social barriers and the hot weather discourages outdoors activities. Parental preferences favour
spiritual and educational statue over physical activities and therefore contribute to reduced
physical activity whilst simultaneously encouraging sedentary lifestyle. In addition, according
to WHO Arab females were more than double the inactivity rate than non-Arabs. This
physically inactivity among Arab females has been linked to many factors such as tiredness,
lack of social support, a culturally-restrictive sex role and behavioural expectations for women,

lack of facilities or governmental support to fund female sport (Benjamin and Donnelly, 2013).

The outcome of our study supports in the findings of Mabry et al. (2009) where three quarters
of the regional female population are classified as inactive. Our results are highly concerning
due to the known links between inactivity and health problems such as cardiovascular and
respiratory events. Moreover, morbidities associated with physical inactivity are the two

leading causes of death in the KSA.

The author perceives great difficulty in achieving a minimum threshold of 30 minutes of
moderate to high intensity daily exercise without governmental support. Encouraging sport and

higher physical activity within the female population will prevent a range of health


https://www.sciencedirect.com/science/article/pii/S221133551400028X#bb0110
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complications as outlined above and ultimately put extra strain on the national healthcare

system.

There is debate amongst current research as to the threshold minimum daily activity level

required for a healthy lifestyle. Warburton and Bredin’s, (2016) research suggest

that the threshold of exercising 30 mins a day actually does not seem to exist as this idea of
150 mins weekly moderate to vigorous physical activity become a barrier to healthy living for
those who could benefit from simply becoming more active at lower levels (Warburton and
Bredin, 2016). Thus, even small quantities of exericse has been reported to reduce premature
mortality as well as the primary and secondary prevention various chronic diseases such as
cancer, diabetes and cardiovascular conditions (Warburton and Bredin, 2016; Wen et al., 2011).
Furthermore, the set of a regulation by the local authorities  which compel the female

participants to take part in the daily physical activity program could be a virtuous idea.

Overall, in order to increase physical activity participation among female participants at
Qassim university participants aiming at chronic disease prevention and healthy life, the
optimal strategy should make use of a number of proven approaches that are grounded in

relevant theories and targeting the individual and their environment.
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