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Abstract 
The purpose of this study was to evaluate sedentary behavior (SB) among Saudi soccer players. Ninety-six 

soccer players (age 17.0 ± 1.0 years; body mass, 60.5 ± 9.3 kg; height, 168.0 ± 6.6 cm) participated in this study. A 

self-reported questionnaire was used to assess SB (time spent watching television, Electronic games, and internet 

use). The mean total screen time among the soccer players was 304.6 min/day. Seventy-nine per cent of soccer 

players spent > 2 h/day in screened-based SB. Use of electronic games use was the predominant SB among soccer 

players (128.4 ± 114.9 min/day), followed by time spent watching TV (114.3 ± 92.2 min/day). Average sleep 

duration of soccer players during weekdays and weekends were 7.3 ± 1.4 and 7.7 ± 1.6 h/night, respectively. 

Approximately 27% of soccer players had insufficient sleep (< 7 h/night) during the week and 20% of them had 

insufficient sleep at the weekends. SB was evident in this group of Saudi soccer players, and more than a quarter of 

studied soccer players had insufficient sleep. The effect of prolonged SB and insufficient sleep duration may impair 

health and the performance of soccer players. 

Introduction:  

 Physical inactivity is a major risk factor for a variety of diseases such as coronary heart 

disease, type 2 diabetes, and breast and colon cancers (Lee et al. 2012). In addition to physical 

inactivity, sedentary behavior (SB) is linked to adverse cardiometabolic risk profiles and 

premature mortality (Löllgen, Böckenhoff and Knapp 2009; Warren et al. 2010). SB has unique 

determinants and health consequences: multiple studies have shown that physical inactivity and 

SB are two independent entities (Chomistek et al. 2013; Janssen and Ross 2012; Tremblay et al. 

2017; Young et al. 2016). Therefore, it is evident that SB differs from not doing physical activity 

or not meeting recommended levels of daily physical activity of moderate to high intensity 

(Hamilton et al. 2008; Tremblay et al. 2010).  

Research has suggested that individuals can simultaneously exhibit both high levels of 

physical activity as well as high levels of SB (Tremblay et al. 2010). Highly trained athletes who 

compete in physically demanding sports clearly meet the recommended levels of daily physical 

activity to achieve health benefits. Although SB could affect health and performance in these 

athletes, there has been very little research on SB in this population. According to a new review 

article, there are only a few studies on the prevalence of SB among athletes, which demonstrated 

that a considerable amount of time was spent in SB (from 4.5 to 12.3 h/day) (Izzicupo et al. 

2019). Therefore, there is clear evidence to suggest that SB still exists in highly trained elite 

athletic individuals. Since SB occurs frequently in daily life, more attention should be paid to its 

prevalence with respect to elite athletes. Only two studies have so far investigated SB of soccer 

players (Exel et al. 2019; Weiler et al. 2015), and found that soccer players spent a considerable 

amount of time in sedentary activities (8–9 h/day).  

Furthermore, the relationship between sedentary activities and sleep duration has recently 

received a lot of attention (Aadahl et al. 2013; Alahmadi 2021a; Bromley et al. 2012; Chahal et 

al. 2013; Watenpaugh 2009). Recent evidence suggests that SB increases the risk of insomnia 

and sleep disturbances (Yang et al. 2017). According to the findings from a recent study, both 

screen-time SB and overall sedentary activity are linked to short (< 7 h) and long (> 9 h) sleep 

duration (Štefan, Horvatin and Baić 2019). Insufficient sleep duration and quality may also 

negatively affect athletic performance (Mah et al. 2011). 

Although SB and its various forms have been assessed and identified among the general 
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population in Saudi Arabia, SB among highly trained elite athletes has not been investigated. 

There is only one study to date that documents SB and its types, as well as sleep duration among 

Saudi basketball players (Alahmadi 2021b). Therefore, it is important to determine the 

prevalence of SB among Saudi elite soccer players. Consequently, the current study aimed to 

assess the prevalence of SB among Saudi elite soccer players and to determine the predominate 

types of SB among this population. A secondary aim of this study was to estimate sleep duration 

of Saudi elite soccer players during weekdays and weekends. 

Methodology 

Participants and Study Procedure 

Ninety-six soccer players (age, 17.0 ± 1.0 years; body mass, 60.5 ± 9.3 kg; height, 168.0 

± 6.6 cm) were selected from two Saudi Professional League clubs (Al-Shabab Football Club 

and Al Hilal Football Club) in Riyadh, Saudi Arabia, to participate in this study. All soccer 

players were registered in the Saudi Football league system. The study protocol and procedures 

conformed to International Ethical Guidelines, and all participants were made to sign an 

informed consent form.  

SB and Sleep Duration Assessments 

A self-report SB questionnaire was used to determine the amount of time participants 

spent in sedentary activities as well as their sleep duration. The questionnaire has previously 

been demonstrated to be valid and reliable for assessing sedentary activities (Al-Hazzaa and Al-

Ahmadi 2003; Al-Hazzaa HM 2011). Time spent watching television (TV), playing electronic 

games, using a computer, and surfing the internet were all included as sedentary activities. Total 

sedentary time was also taken into account, calculated and expressed in minutes per day. A two-

hour cut-off point was used for defining SB, according to the recommendations of the American 

Academy of Pediatrics (AAP), which suggests limiting the total screen time of youths to 2 h/day 

(AAP 2001). A seven-hours per day was used as a cut-off point for sitting time (Chau et al. 

2013). Therefore, the total reported SB per day was divided into two categories: participants who 

reported ≥ 7 h/day (≥ 420 min/day) were defined as being highly sedentary, whereas those who 

reported a sitting time of < 7 h/day (< 420 min/day) were defined as being less sedentary.  

This study also used self-reported sleep duration to estimate the number of hours spent sleeping 

at night through two questions: “How many hours, approximately, do you usually sleep during a 

workday/weekday night?” and “How many hours, approximately, do you usually sleep per night 

during a weekend?” The response alternatives were ≤ 3, 4, 5, 6, 7, 8, 9, or ≥ 10 h. Sleep durations 

less than 7 hours per night were defined as inadequate (St-Onge et al. 2016). 

Results 

Table 1 presents the mean ± SD of the characteristics and sedentary behavior of soccer 

players. The total amount of time soccer players spent in sedentary behaviors was 304.6 ± 190.3 

min/day. Playing electronic games was the most predominant sedentary behavior (128.4 ± 114.9 

min/day) among soccer players. Table 2 shows that the majority of soccer players sat for more 

than two hours per day (71.1%), while 79.2% of soccer players spent more than seven hours per 

day in sedentary behaviors (Table 2). Moreover, Table 3 presents the mean and percentage of 

sleep duration throughout weekdays and weekends. 

Table 1: Characteristics and Sedentary Behavior of Saudi Soccer Players 
Variables Results 

Age (years) 17.1 ± 1.0 

Weight
 
(kg) 60.5 ± 9.3 

Height (cm) 168.0 ± 6.6 
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BMI (kg/m2) 21.3 ± 2.4 

Watching TV (min/day) 114.3 ± 92.0 

Electronic games playing (min/day) 128.4 ± 114.9 

Internet use (min/day) 61.8 ± 62.5 

Total sedentary time (min/day) 304.6 ± 190.3 

BMI, body mass index 

Table 2: Percentage of Soccer Players Engaged in Sedentary Behavior, Based on Two Different 

Cut-off Points 
Variables Results 

Sitting time  ≥ 2 h/day (%) 71.1 

Sitting time  < 2h/day (%) 22.9 

Sitting time ≥ 7 h/day (%) 79.2 

Sitting time < 7 h/day (%) 20.8 

Table 3: Mean and percentage of sleep duration during weekdays and weekends among Saudi 

soccer players  

Variables 
Sleep Duration 

Weekdays Weekends 

Sleep duration (h/day) 7.3 ± 1.4 7.7 ± 1.6 

Sleep duration < 7 h (%) 27.1 20 

Sleep duration ≥ 7 h (%) 72.9 80 

Discussion 

This study identified that SB was prevalent among Saudi elite soccer players. 

Furthermore, more than a quarter of Saudi elite soccer players had insufficient sleep during the 

week. To the best of our knowledge, this is the first study showing that SB exists in Saudi elite 

soccer players. It also reveals that soccer players are not free from the high risk of prolonged 

sitting. The majority of Saudi elite soccer players (71.1%) in this study do not meet the SB 

recommendations with respect to daily screen time. To date, there are only two studies that have 

determined the prevalence of SB among soccer players (Exel et al. 2019; Weiler et al. 2015).  

Weiler et al. (2015) showed that the majority of soccer players (79%) were sedentary in their 

leisure time, spending approximately 8 h/day in sedentary activities (Weiler et al. 2015). Similar 

results were found by Exel et al. (2019), who identified that soccer players spent a considerable 

amount of time in sedentary activities (9 h/day) (Exel et al. 2019). In Saudi Arabia, only one 

similar study has been conducted, which found that the average amount of time basketball 

players spent in SB was 7.5 h/day, and 93.7% of basketball players spent greater than 2 h/day in 

sedentary activities (Alahmadi 2021b). 

Although SB is particularly common in daily life, less attention has been paid to its 

prevalence in elite athletes; therefore, there are few studies that have addressed this issue. Elite 

rowers have been found to display sedentary off-training behavior, spending more than 11.5 

h/day in SB (Sperlich et al. 2017). Another study conducted on marathon and half-marathon 

participants showed that their total sitting time was more than 10 h/day (Whitfield, Pettee 

Gabriel Kk Fau - Kohl and Kohl 2014). The total SB of elite male athletes from different 

disciplines was 7.70 h/day (Júdice et al. 2014). There is strong evidence for considering SB as a 

health risk factor, independent of physical activity time (Koster et al. 2012; Owen et al. 2010; 

Proper et al. 2011; Thorp et al. 2011; Tremblay et al. 2010). Increased mortality risk was found 

to be linked to a daily sitting time of more than 7 h/day, as was shown by a meta-analysis of the 

relationship between daily sitting time and all-cause mortality (Chau et al. 2013). Another meta-

analysis based on 13 studies found an greater risk of all-cause mortality in adults who spent four 

or more hours per day in SB (Ekelund et al. 2016). Concerns regarding the duration of time 
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engaged in sedentary activities have already been raised, leading to the current guidelines and 

recommendation that screen time should be limited to less than 2 h/day (AAP 2001). SB, which 

is generally described as screen-based media usage behaviors such as watching TV, using 

computers/smartphones, and playing video games (Iannotti et al. 2009), has been linked to a 

variety of poor health outcomes (Biddle, García Bengoechea and Wiesner 2017; Leung et al. 

2012; Li et al. 2021; Schmid et al. 2021; Wu et al. 2017). It is interesting to note that playing 

electronic games is the predominant SB (2.2 h/day) among Saudi elite soccer players, followed 

by TV viewing (1.9 h/day), and computer/internet use (1.03 h/day). In previous studies, TV 

viewing has been identified as the predominant SB and has been used to measure this behavior 

(Stamatakis et al. 2019). There is also substantial evidence suggesting that there are adverse 

associations between TV viewing time and a variety of cardiovascular risk factors. A few of 

these factors include metabolic syndromes and obesity, abnormal glucose metabolism, and type 2 

diabetes (Dunstan et al. 2007; Dunstan et al. 2005; Fb et al. 2003; Wijndaele et al. 2007). 

Furthermore, cross-sectional studies of both adults and children have revealed that TV viewing 

time was the major leisure-time SB that has a detrimental impact on obesity (Owen et al. 2000). 

In one cross-sectional study, TV viewing time was also linked to cardio-metabolic biomarkers in 

an Asian population, in contrast to computer use or reading time.  (Nang et al. 2013). The current 

study shows that soccer players spent less time watching TV and that this was not the most 

common sedentary activity. This finding, regarding the most common type of SB, was similar to 

the outcome of an earlier Saudi study of SB (Alahmadi 2021b), in which computer/internet use 

was found to be the predominant SB among basketball players (191.8 min/day), followed by 

electronic game playing (186.2 min/day). Thus, it seems that TV viewing time is not the 

predominant leisure-time SB among elite athletes compared with different population, such as 

children (Schmid et al. 2021; Tahir, Willett and Forman 2019) and male and female adults (Cao 

et al. 2019; Ikehara et al. 2015; Stamatakis, Hamer and Mishra 2012).  

In addition to SB, sleep is an important aspect of the athletic population. There is strong 

evidence supporting the importance of sleep for competitive athletes in order to achieve high 

performance (Kirschen, Jones and Hale 2020): insufficient sleep duration and quality may have 

harmful effects on athletic performance (Mah et al. 2011). Previous studies have reported that 

elite athletes’ sleep duration is 6.5–6.8 (h/night), which does not meet the traditional 8 h 

recommendation (Lastella et al. 2015; Leeder et al. 2012). A recent study found that most 

professional  soccer  players (68.5%) suffer from a sleep disorder (Karim et al. 2019). In the 

Middle East, soccer players did not obtain sufficient sleep durations (6.3– 7.3 h/night), relative to 

the National Sleep Foundation guidelines (Fowler et al. 2017). In our study, the sleep duration of 

Saudi soccer players during weekdays and weekends was 7.3 and 7.7 (h/night), respectively. 

Approximately 27% of soccer players had insufficient sleep (< 7 h/night) during weekdays, and 

similar number (20%) had insufficient sleep during weekends. Our previous work found similar 

results, where Saudi basketball players had insufficient sleep (< 7 h/night) during weekdays 

(25%) and weekends (12.5%) (Alahmadi 2021b).  

Although soccer players are more likely to sleep for longer than non-athletes, which 

might be because of an earlier bedtime (Thomas et al. 2021), they tend to sleep more on the 

weekends. This indicates that long weekend sleep may be used to compensate for short weekday 

sleep (Åkerstedt et al. 2019). Weekend compensatory sleep has been found in obese children 

(Wing et al. 2009) and hypertensive adults (Hwangbo et al. 2013). Sleeping more on the 

weekend to compensate for weekday sleep deficits could increase the risk of hypertension in 

adults and the risk of childhood obesity. With respect to athletes, total sleep time during 
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weekends was longer than that of weekdays, which has been shown to negatively impact student-

athletes’ psychomotor performance due to sleep debt (Suppiah, Low and Chia 2016). In 

adolescent student-athletes, an accumulation in decreased sleep time on weekdays throughout the 

week was linked to a worsening of reaction times by the end of the week (Suppiah, Low and 

Chia 2016). 

 Over the last few centuries, there has been a decline in both average sleep duration and 

quality, resulting in adverse consequences on general health (Chang et al. 2015). Light has a 

significant impact on sleep and it is highly likely that elite athletes use electronic media devices 

to communicate before and after an event/match, thereby preventing good sleep hygiene 

(Nédélec et al. 2015). Furthermore, light-emitting devices have been found to disrupt sleep and 

affect next-morning alertness (Chang et al. 2015). A recent study reported that the majority of 

elite athletes (70%) engaged in sedentary (blue-light emitting) activities within an hour before 

bedtime (Knufinke et al. 2018). A study conducted in Chinese female basketball players to 

determine the effect of red light on sleep quality and endurance performance found there was an 

improvement in sleep, melatonin and endurance performances following a 14-day whole-body 

irradiation with red-light (Zhao et al. 2012). Therefore, elite soccer players are recommended to 

practice sleep hygiene procedures to maintain the natural light–dark cycle and avoid cycle 

disruption (Nédélec et al. 2015). 

Conclusion 

The majority of the soccer players spent a significant amount of time in SB, indicating 

that SB still exists in highly trained athletes, such as elite soccer players. The main type of SB 

was electronic game playing, followed by computer/internet use. More than a quarter of soccer 

players had insufficient sleep duration over the weekdays. The combined effects of prolonged SB 

and insufficient sleep duration may impair the health and performance of soccer players. 
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