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 During the coronavirus desease 2019 (COVID-19) pandemic, athletes must 

be able to adapt to new habits, such as: social restriction, change of 

competition schedule, and sending back home. This situation has led to an 

18.2% increase in sleep disturbances. This study aimed to look at the sleep 

duration of adolescent athletes during the COVID-19 pandemic and its 

impact on athlete’s health conditions. A total of 126 adolescent athletes from 

15 sports were recruited in this cross-sectional study. Adequate sleep 

duration was assessed according to the American Academy of Sleep 

Medicine criteria. Data on health conditions, medical history, injury history, 

were taken using a questionnaire. Behavioral assessment was assessed 

through the strengths and difficulties questionnaire. About 80.2% of 

adolescent athletes had insufficient sleep, and there was a significant 

relationship between sleep duration and disease incidence with a relative risk 

(RR) of 3.31 (1.32-8.28) 95% convidence interval (CI). There was no 

significant relationship between adequate sleep duration and health 

conditions (p>0.05). Things that may be the cause of sleep disturbances; use 

of electronic devices (37.6%), environmental conditions (53.4%), and worry 

(9%). In the end, this indicates adolescent athletes face difficulties in 

achieving adequate sleep duration during this pandemic and a continuous 

surveillance system is needed to monitor athletes outside the dormitory. 
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1. INTRODUCTION 

Sleep is a very important physiological function to create optimal health [1], [2]. According to the 

American Academy of Sleep Medicine (AASM), adults are recommended to sleep between seven and nine 

hours per day to obtain optimal health and performance, while adolescents aged 13-18 years are 

recommended to have more sleep time, which is eight to ten hours per day [1]–[3]. Adequate sleep time 

depends on the components of quality, quantity, characteristics, and habits of a person and it is applied to an 

athlete too [4], [5]. Sleep is greatly beneficial in improving sports performance, because it is related to the 

recovery time that allows cellular adaptation, thereby reducing the risk of health problems, psychological 

disorders, impaired cognitive function, and minimizing the risk of injury [2], [4]. The sleep deviation is 

believed to be one of the causes for lost sports performance and increased injury risk in an athlete [2], [4]. In 

this pandemic situation, people try to adapt to social activities restrictions, work schedules adjustment, and 

the loss of business opportunities. This condition led to an increase of anxiety disorders 35.1%, depressive 

symptoms 20.1%, and sleep disturbances by 18.2% [6], [7]. This sleep disturbance can also affect athlete and 

its increases the awareness of athlete recovery [8]. The problem of inadequate sleep duration in athletes is 

https://creativecommons.org/licenses/by-sa/4.0/
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suspected to increase in the coronavirus disease 2019 (COVID-19) pandemic situation [7]. Pandemic 

conditions also forced athletes to adapt, especially in the adolescent athlete population. Adolescent athletes 

who undergo training must be sent home so that they are free from the supervision of training loads, health 

conditions, and disciplinary rules. Thus, this research aimed: i) to find out the description of adolescent 

athletes' sleep duration during the COVID-19 pandemic lockdown, ii) to find out the description of the health 

condition of adolescent athletes during the COVID-19 pandemic lockdown, iii) to find out the determinant 

factors that can affect sleep duration among adolescent athletes, and iv) to find out the relationship between 

adequate sleep duration and health conditions in adolescent athletes during the lockdown. 

 

 

2. RESEARCH METHOD 

2.1. Study design and sampling method 

This research was conducted with a cross-sectional study design. The population of this study was 

adolescent athletes from sports schools in Jakarta. They were male and female adolescent athletes aged 13-18 

from 15 different sports, with secondary and high school academic activities. They stay and doing sports 

training in the boarding facilities provided in the same location. During the COVID-19 pandemic, all school 

and sports activities were stopped and all athletes were returned to their homes. While in their home areas, all 

athletes continue to train regularly and supervision is only carried out online within an uncertain period.  

The calculation of the sample size was carried out using the formula of binomial proportion, with 

Zα=5% and a power level of 95%. The injuries proportion calculation in athletes using the research results of 

Rosen et al. [9]. The minimum number needed for these research subjects is 90. In this research 203 

respondents were participated. In this research, the respondent was taken by purposive sampling. The 

inclusion criterias were: i) athletes are active in sports schools, ii) adolescent athletes who want to participate 

and have parental consent, and the exclusion criteria, iii) adolescent athletes who did not fill out all research 

questionnaires completely. In this study, the age group was categorized into the age group of 13-15 years and 

16-18 years according to the level of education undertaken by the adolescent athletes at school (secondary 

and high school). 

 

2.2. Variables and instruments 

All data were collected through questionnaires which were distributed and completed online. There 

are two questionnaires for this research; the first questionnaire was used for subject identities and profile 

data. Subject identities and profiles consist of name, age, gender, type of sport, weight, height, hours of sleep, 

hours of wakeup, and possible sleep disturbances (using electronic devices, environmental conditions, and 

feelings of worry). Second a questionnaire about the incidence of illness, injury, and behavioral difficulties 

strengths and difficulties questionnaire (SDQ). Researchers also grouped sports into contact sports, limited 

contact, and non-contact. However, we combined limited contact sports with contact sports. Contact sports 

consist of basketball, volleyball, wrestling, pencak silat, football, taekwondo, and non-contact sports consist 

of weightlifting, athletics, badminton, diving, archery, swimming, gymnastics, tennis, and table tennis [10]. 

 The incidence of illness and injuries data were obtained based on the presence or absence of 

symptoms and signs of illness and injury experienced during training at home, while data on behavioral 

difficulties were obtained based on the SDQ questionnaire. Health conditions refer to the WHO definition 

[11]; Health is a state of complete physical, mental and social well-being and not merely the absence of 

disease or infirmity. Subjects are declared to have a good health condition if they do not experience 

symptoms and signs of illness, injury, or behavioral difficulties. Sleep adequacy was assessed based on the 

cumulative hours from the time that the subject is sleeping until the time that the subject is waking up. And 

according to the consensus of the American Academy of Sleep Medicine, sleep adequacy is divided into the 

category of adequate sleep with a duration of 8 or more and the category of insufficient sleep if the length of 

sleep is less than 8 hours, for ages 13-18 years [12], [13]. Body mass index was calculated and classified into 

less, normal, and obese categories, based on the criteria of the Ministry of Health of the Republic of 

Indonesia [14]. Assessment of behavioral difficulties was using the strengths and difficulties questionnaire 

(SDQ) published by the Directorate of Family Education Development, Ministry of Education and Culture of 

the Republic of Indonesia which has been validated [15]. The total SDQ score is categorized as normal 

conditions with a score of 0-15, border conditions with a score of 16-19, and abnormal conditions score 20-

40. Abnormal conditions are considered to represent behavioral difficulties; therefore, a further approach is 

needed for the subjects to explore and overcome problems that the subject may face during the COVID-19 

pandemic. 
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2.3. Data analysis 

Data analysis was carried out with the help of SPSS series 18 software (IBM, University of 

Indonesia) and it was performed to obtain an overview and relationship according to the research objectives. 

Descriptive statistics were conducted to describe the characteristics of the research subjects. The collected 

data were analyzed using Chi-square or Fisher’s test according to statistical requirements. The confounding 

factors role such as age, gender, body mass index, and sport was analyzed by logistic regression test. This 

research is part of the main research that has passed the ethical review from the Medical Research Ethics 

Committee FKUI-RSCM (KET-696/UN2.F1/ETIK/PPM.00.02/2020). 
 
 

3. RESULTS AND DISCUSSION 

3.1. Subject characteristics 

From the population of 203 adolescent athletes, 77 (37%) subjects were dropout because did not 

complete the research questionnaire, so only 126 subject's data were obtained and analyzed. The 

characteristics of the research subjects are described in Table 1. 
 

 

Table 1. Descriptive subject characteristics 
Variable n Percentage (%) 

Age 

Group 13-15 years 

Group 16-18 years 

 

17 

109 

 

13.5 

86.5 

Gender 

Male 

Female 

 

65 

61 

 

51.6 

48.4 
Body mass index 

Normal 

Abnormal 

 

105 

21 

 

83.3 

16.7 

Sports 

Contact 

Non-contact 

 

53 

73 

 

42.1 

57.9 

Behavioral difficulties (SDQ) 

Normal  

Abnormal 

 

117 

9 

 

92.9 

7.1 

Sleep duration 

Insufficient sleep 

Adequate sleep 

 

101 

25 

 

80.2 

19.8 

Possible sleep disturbances 

Electronic devices 

Environmental conditions  
Feelings of worry 

 

38 

54 
9 

 

37.6 

53.4 
9 

Health condition 

Ailing 
Healthy  

 

112 
14 

 

89.6 
19.8 

Incidence of injury 

Injury 
No injury 

 

83 
43 

 

65.2 
34.8 

Incidence of illness 

Illness 

No illness 

 
92 

34 

 
73 

27 

 

 

In this study, the result indicated that 80.2% of athletes were having insufficient sleep during the 

pandemic. The results of this study are different from Facer-Childs et al. [16]. The results of Facer-Childs’s 

study described a longer duration of sleep during the pandemic compared with this study. Facer-Childs et al. 

state athlete’s sleep duration during the lockdown period was increased by 0.6-0.8 hours, but athletes also 

reported an increase in daytime sleepiness (p=0.01) compared before the pandemic. This happened because 

the athletes sleep and woke up behind their regular schedule before the pandemic. These changes lead to poor 

sleep quality, which has implications for the occurrence of depression, stress, and reduced sun exposure in 

athletes. Change bedtime schedule in Facer-Childs et al. study is caused by the consumption of alcohol, 

caffeine, screen time before bed, electronic screen light, and room light. The difference from Facer-Childs's 

study is due to the difference in the questionnaire used in collecting the data. 

In this study researcher found that 101 athletes who have insufficient sleep, 38 (37.6%) athletes 

were found to play electronic devices before going to bed, 54 (53.4%) people felt that the environment was 

not the same as in the dormitory, and 9 (9%) felt worried. This result is per research from Kölling et al. [17], 

which explains that the possibility of sleeping difficulties can be caused by changes in competition or match 

schedules, use of electronic devices, travel, and nocturnal dreaming. 
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This study also found that 89.6% of adolescent athletes have ailing health conditions, it was 

assessed based on WHO definition, with description 73% of athletes were having an illness, 62.5% of 

athletes suffered injuries, and 7.1% of athletes had behavioral difficulties (SDQ) in pandemic lockdown. 

Victorian injury surveillance unit (VISU) from Monash University release data about sports injury rates 

during pandemic [18]. The percentage for unintentional sports injuries was slightly higher in pandemic than 

in the 2017-2019 comparison periods (17% vs. 15%, respectively). With an increase in the location of the 

incident at home, non-specific sports venues, specific sports activity, and athletic venues. In this study, 

researchers do not have data on the incidence of injury, illness, and behavioral difficulties (SDQ) before the 

pandemic, so we cannot make comparison data before and after the pandemic. 

 

3.2. Adequate sleep duration and health conditions 

The relationship between adequate sleep time and health conditions was not statistically significant 

p=0.475 as shown in Table 2. This was different from the study by Kim et al. [19] which stated that 

insufficient sleep duration increased the risk of unhealthy health perceptions by 1.358 (95% convidence 

interval (CI) 1.091-1.601) compared to with adequate sleep duration. Future more this result was also 

contrasting from the study of Stefan et al. [20] It stated that insufficient sleep duration increased the risk of 

ailing health condition assessment by 0.43 (95% CI 0.26-0.69) compared to normal sleep duration. The 

difference in the results because health conditions in Kim et al. [19] and Stefan et al. [20] were assessed 

based on perceptions or self-assessment of their body conditions before the pandemic, while in this study 

health conditions were assessed based on WHO definition, which are: i) the occurrence of one or 

simultaneously of the following conditions, ii) illness, injury, and behavioral difficulties. However, this study 

found that proportion of the subjects with insufficient sleep have more ailing health conditions compare with 

adequate sleep 91/112 (81.25%) vs. 21/112 (18.75%). This result becomes important for us to show that sleep 

duration is one of the predictors of the occurrence of health conditions disorder for athletes, and this is per 

research from Frange et al. [21] which conclude that the issue of sleep duration should be considered when 

describing health conditions, cause sleep duration can lead to adverse outcomes in global health status. 
 
 

Table 2. The relationship between sleep time and health conditions 

 Health 

conditions Percentage 

(%) 
p-value 

 Ailing Healthy 

Insufficient sleep 91 10 80.2 >0.05* 
Adequate sleep 21 4 19.8 

Total 112 14 100 
*Fisher test 

 

 

3.3. The relationship of adequate sleep time with injury and illness 

The relationship between adequate sleep time and the incidence of injury was not statistically 

significant relative risk (RR) 0.902 (95% CI 0.361-2.252; p=0.825) are described in Table 3. The results of 

this study are in line with a systematic review study from Clemente et al. [22], which found inconsistency 

from several studies showing that lack of sleep in soccer has a negative impact on athletic performance, 

match performance, and severity of musculoskeletal injuries. However, Clemente et al. seem to suggest that 

insufficient sleep affects soccer player performance and increases the risk of injury and need to this complex 

relationship further. A systematic review from Dobrosielski et al. [23], also said that there is insufficient 

evidence supporting the association between subjective or objective measures of sleep and injury in 

collegiate and elite athletes. When applied to this current finding, the researcher may consider examining the 

role of sleep as a moderating variable for incidence of injury, and must be able to exclude other confounding 

factors: sleep quality, sport, and training load. The dynamic model of etiology in sports injury said, 

predisposition factor for athlete become injury divide into two categories, which is extrinsic and intrinsic 

factor and this is also explained in the study of Prieto-González et al. [24] and Moseid et al. [25], which state 

that 59.28% injuries occurred during a training session and higher injuries rate associated with: i) greater 

number of hours of practice per week, ii) not performing warm-ups, iii) using inadequate sports facilities, iv) 

being aged 14–17, v) not performing physical preparation, vi) inappropriate training load, vii) not performing 

injury-preventive activities, viii) performing sports techniques without the supervision of one sports coach, 

and ix) inadequate sports equipment [24], [25]. But in this study researcher did not search for the cause of the 

injury while the athlete was outside the dormitory, due to the limitations of the data collection method used.  

This study found a significant relationship between adequate sleep duration and illness in adolescent 

athletes as shown in Table 4, with RR 3.31 (95% CI 1.32-8.28; p=0.008). The result is consistent and 

corroborates with the studies conducted by Prather et al. [26], [27], and Wentz et al. [28]. The three studies 
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have shown that insufficient sleep duration increased the risk of developing the flu 2.57 (95% CI 1.10–6.02), 

increased the risk of upper respiratory tract infection by 4.4 (95% CI 1.5–12.9), and increased the risk of the 

common cold by 4.24 (95% CI 1.08–16.71). This consistent study results show had lack of sleep increased 

the risk of illness, regardless of differences in the sleep duration assessment instruments and sleep 

determination criteria used. 
 

 

Table 3. The relationship between sleep time and injury 
 Incidence of injury Percentage 

 (%) 
p-value 

Injury  No injury 

Insufficient sleep 67 34 80.2 >0.05* 

Adequate sleep 16 9 19.8 
Total 83 43 100 

*Chi-square test 

 

 

This occurs because chronic deficiency of sleep duration (short sleep duration or sleep disturbances) 

increases the systemic inflammatory response, which can cause inflammation. This inflammation can decrease 

the immune system, especially against infectious diseases [29]. The formation of the immune system occurs 

during sleep, and sleep affects the activation and adaptation of our body's defense system to fight infection [29]. 

So, it is very important to optimize sleep quality and quantity in athletes including approaches to extend total 

sleep duration, improve the sleep environment, and identify potential sleep disorders for an athlete [30]. 
 

 

Table 4. Relationship between sleep time and illness 
 Incidence of illness Percentage 

(%) 

p-value 

Illness No illness 

Insufficient sleep 79 22 80,2 <0.05* 

Adequate sleep 13 12 19,8 
Total 92 34 100 

*Fisher test 

 

 

3.4. Relationship of individual characteristics with health conditions 

The relationship between the characteristics of athletes (age, gender, sport, body mass index, and 

behavioral difficulties (SDQ) with health conditions during pandemic lockdown) was carried out with logistic 

regression (Table 5). The result shows that characteristics of the subject do not affect the health condition. 
 

 

Table 5. Binary logistic regression 
  Health Conditions 

B Sig. Exp(B) CI 95% for Exp(B) 

Age 0.56 0.667 1.676 0.159-17.627 

Gender 18.808 0.997 1473 - 

Body mass index 0.56 0.667 1.676 0.159-17.627 
Sports -0.62 0.949 0.94 0.140-6.314 

Behavioral difficulties 40.301 0.998 0.000 - 

 
 

In this cross-sectional investigation, the data were collected during the pandemic period and have 

been conducted for six months. Recall bias could not be controlled and it is a limitation for this study. The 

37% dropout rate occurs due to difficulties in telemonitoring during the COVID-19 pandemic. 
 

 

4. CONCLUSION  

The results of the research, show that adolescent athletes during the COVID-19 pandemic face 

difficulty in achieving adequate sleep. The proportion of adolescent athletes who have ailing health 

conditions are greater than adolescent athletes who have sufficient sleep. Currently, no system can monitor 

the condition of athletes when outside the dormitory. To sum up, this study shows that adequate sleep is 

something that should receive more attention, especially related to the incident of illness, with the aim that 

adolescent athletes can maintain their health during the COVID-19 pandemic. In this study, researchers 

highlighted sleep duration, the incidence of injury, the incidence of illness, and behavioral difficulties in 

athletes, while outside the dormitory because of pandemic situations. This opens up new research 

opportunities, regarding the need for a monitoring system for athlete conditions outside the dormitory. This 

monitoring system must be able to monitor physical and psychological conditions as well as the training load 

carried out by athletes. 
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