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ARE THERE DIFFERENCES BETWEEN MALE AND FEMALE 
BADMINTON ATHLETES IN SLEEP, PHYSICAL ACTIVITY 
AND SEDENTARY TIME?
EXISTEM DIFERENÇAS ENTRE ATLETAS DE BADMINTON MASCULINOS E FEMININOS NO SONO, 
ATIVIDADE FÍSICA E TEMPO DE SEDENTARISMO? 
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ABSTRACT
Introduction: High-performance athletes often undergo periods of exhaustive training and insufficient reco-

very, which can lead to decreased performance, but it is not clear whether there are any differences between the 
sexes in the level of habitual physical activity, sedentary time or sleep quantity and quality in young highly trained 
badminton athletes. Objectives: The aim of this study was to compare the habitual physical activity (PA), sedentary 
time and sleep quantity and quality of highly trained young male and female badminton athletes and non-athletes. 
Methods: Twenty-seven young badminton athletes and twenty-one non-athletes (control group) were recruited. 
Sleep duration and quality (total time in bed, total sleep time, wake after sleep onset, sleep efficiency and latency), 
total counts, vigorous activity time and sedentary time were measured using a tri-axial accelerometer. Results: Male 
athletes spent less sedentary time (p=0.028), more time in vigorous activity (p=0.016) and had higher total counts 
(p<0.001) than the male control group. There were no significant differences in sedentary time (p=0.702) or vigorous 
activity time (p=0.205) between the female athletes and non-athletes, but the female athletes accumulated higher 
total counts than the female control group (p=0.003). There were no significant differences between the sexes or 
groups for time in bed, total sleep time, sleep efficiency, wake after sleep onset and latency (p> 0.05). Conclusion: 
Among males but not females, young highly trained badminton athletes had less sedentary time and more time 
in vigorous activity than the non-athletes, however, there were no significant differences between the sexes or 
groups in sleep quantity and quality. Level of evidence III; Case-control study.

Keywords: Racquet sports; Physical activity; Athletes.

RESUMO
Introdução: Atletas de alto rendimento com frequência são submetidos a períodos de treinamento exaustivo e 

recuperação insuficiente, o que pode levar à diminuição do desempenho, mas não está claro se há diferença entre os 
sexos quanto ao nível de atividade física habitual, tempo sedentário, quantidade e qualidade do sono em jovens atletas 
de badminton altamente treinados. Objetivos: O objetivo deste estudo foi comparar a atividade física habitual (AF), o 
tempo de sedentarismo e a duração e qualidade do sono em jovens atletas de badminton altamente treinados e de não 
atletas, do sexo masculino e feminino. Métodos: Vinte e sete jovens atletas de badminton e vinte e um não atletas (grupo 
controle) foram recrutados. A duração e a qualidade do sono (tempo total na cama, tempo total de sono, vigília após o 
início do sono, eficiência e latência do sono), counts totais, tempo em atividade vigorosa e tempo de sedentarismo foram 
medidos com um acelerômetro triaxial. Resultados: Atletas do sexo masculino tiveram menos tempo de sedentarismo (p 
= 0,028), mais tempo de atividade vigorosa (p = 0,016) e maior quantidade de counts totais (p < 0,001) do que o grupo 
controle masculino. Não houve diferença significante no tempo de sedentarismo (p = 0,702) ou tempo de atividade 
vigorosa (p = 0,205) entre as atletas e não atletas, mas as atletas do sexo feminino acumularam maior quantidade de 
counts totais que o grupo controle feminino (p = 0,003). Não houve diferença significante entre os sexos ou grupos para 
tempo na cama, tempo total de sono, eficiência do sono, vigília após o início do sono e latência (p> 0,05). Conclusões: 
Entre homens, mas não entre mulheres, os jovens atletas de badminton altamente treinados tiveram menor tempo de 
sedentarismo e maior tempo em atividades vigorosas do que os não atletas; entretanto, não houve diferença significante 
entre os sexos ou grupos na quantidade e qualidade do sono. Nível de evidência III; Estudo de caso controle.

Descritores: Esportes com raquete; Exercício físico; Atletas.

RESUMEN
Introducción: Los atletas de alto rendimiento con frecuencia son sometidos a períodos de entrenamiento exhaustivo 

y recuperación insuficiente, lo que puede llevar a una disminución del desempeño, pero no está claro si hay diferencia 
entre los sexos en cuanto al nivel de actividad física habitual, tiempo sedentario, cantidad y calidad del sueño en jóvenes 
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INTRODUCTION
Morphological, physiological, and cognitive functions have assu-

med an important role in obtaining better results in high-performance 
athletes. These athletes are often submitted to periods of exhaustive 
training and insufficient recovery, which can lead to a performan-
ce decrease.1 Although athletes often perform high intensity daily 
training routines and accomplished the moderate-to-vigorous PA 
recommendation (>150 min/week), according to ACSM, when se-
dentary time (<1.5 METs) is considerate, which it is characterized by 
low energy expenditure (i.e. watching television), they presented an 
amount of sedentary time similar to those who did not comply with 
the recommendation.2 Weiler et al. (2015)3 observed that 79% of the 
daily routine of English first division professional footballer players was 
characterized by sedentary activities. Furthermore, sedentary behavior 
is associated with weight gain, an increased risk of cardiovascular 
diseases, type II diabetes, and an increased risk of early mortality.2,4 
Therefore, complying with the daily PA recommendations, as well 
as decreasing sedentary time are essential in any population and 
age group, especially athletes, whose activities beyond the training 
period correspond to approximately 80% of their routine and are 
critical for athlete recovery.5 

Among recovery strategies, sleep has huge importance, since 
it allows maintenance of an alertness status, contributes to a shor-
ter reaction time, and improves mood and physical vigor.6,7 Leeder 
et al. (2012)8 compared olympic athletes from different modalities 
with non-athletes from college and observed lower sleep quality 
in athletes and also significant difference between markers of sleep 
efficiency between genders. Despite middle-aged and elderly female 
populations report poorer subjective sleep quality than men of similar 
age,9,10 when analyzed the objective polysomnographic (PSG) measures, 
there are different results, since female have better sleep quality than 
male. Goel et al. (2005)11 compared 16 men and 15 women, ages 18 
to 30 yr across 3 consecutive overnight sessions and verified a higher 
sleep time, shorter total time awake and latencies to sleep onset and 
greater sleep efficiency in female than male. 

Regarding the gender differences in PA levels, several studies at the 
literature have been shown that boys were more physically active than 
girls,12,13 however, it is not clear if there is difference between gender 
on habitual PA level, sedentary time and sleep quantity and quality in 
high-trained young badminton athletes. The present study would be 

atletas de bádminton altamente entrenados. Objetivos: El objetivo de este estudio fue comparar la actividad física 
habitual (AF), el tiempo de sedentarismo y la duración y calidad del sueño en jóvenes atletas de bádminton altamente 
entrenados y de no atletas, del sexo femenino y masculino. Métodos: Fueron reclutados veintisiete jóvenes atletas de 
bádminton y veintiuno no atletas (grupo control). La duración y la calidad del sueño (tiempo total en la cama, tiempo 
total de sueño, vigilia después del inicio del sueño, eficiencia y latencia del sueño), counts totales, el tiempo en activi-
dad vigorosa y el tiempo de sedentarismo fueron medidos con un acelerómetro triaxial. . Resultados: Los atletas del 
sexo masculino tuvieron menos tiempo de sedentarismo (p = 0,028), más tiempo de actividad vigorosa (p = 0,016) y 
mayor cantidad de counts totales (p <0,001) que el grupo control masculino. No hubo diferencias significativas en el 
tiempo de sedentarismo (p = 0,702) o tiempo de actividad vigorosa (p = 0,205), entre las atletas y no atletas, pero las 
atletas del sexo femenino acumularon mayor cantidad de counts totales que el grupo control femenino (p = 0,003). 
No hubo diferencias significativas entre los sexos o grupos para tiempo en la cama, tiempo total de sueño, eficiencia 
del sueño, vigilia después del inicio del sueño y latencia (p> 0,05). Conclusiones: Entre hombres, pero no entre mujeres, 
los jóvenes atletas de bádminton altamente entrenados tuvieron menor tiempo de sedentarismo y mayor tiempo en 
actividades vigorosas que los no atletas; entretanto, no hubo diferencia significativa entre los sexos o grupos en la 
cantidad y calidad del sueño. Nivel de evidencia III; Estudio de caso control.

Descriptores: Deportes de raqueta; Ejercicio físico; Atletas.

important for coaches and sports physiologists understand about the 
daily routine of athletes, which could help them with goal-setting and 
improve their exercise prescription and recovery strategy.

Thus, the aim of this study was to compare the PA levels, sedentary 
time and sleep duration and quality in high-trained young badminton 
athletes according to gender and non-athletes. The hypothesis of this 
study were that male athletes would present better sleep quality, as 
well as lesser sedentary time and greater habitual practice of physical 
activity in relation to female, furthermore, athletes would show greater 
sleep quality, lesser sedentary time and higher time in vigorous activity 
and total counts than physically active non-athletes.

METHODS

Subjects
The sample consisted of 27 young badminton athletes, 16 men 

(age = 17.5 ± 1.6 years, total body mass = 69.6 ± 10.1 kg), and 11 women 
(age = 19.1 ± 4.1 years, total body weight = 56.5 ± 8.0 kg). The inclusion 
criteria in the study were: being over 15 years old at the date of collec-
tion; not presenting injuries during the evaluation period; performing 
the daily training routine during the evaluation week; and signing the 
informed consent form.

The sample was recruited for convenience through contact with 
coaches of the Brazilian Badminton Confederation. All athletes were 
experienced in badminton (9.6 ± 3.6 years), and frequently participated 
in national and international competitions. Assessments were performed 
during the preseason (January 2019), when athletes trained 5 times 
per week (approximately 4 hours per day, two sessions – morning and 
afternoon). All athletes were residing in the same city of the control 
group during this study. 

The control group included 21 volunteers non-athletes, 11 men 
(age = 21.5 ± 2.5 years, total body mass = 60.7 ± 5.1 kg), and 10 wo-
men (age = 20.1 ± 1.6 years, total body weight = 54.0 ± 9.1 kg) from a 
university population, who was participating in an resistance training 
program in the last three months (3 times per week and 60 minutes 
per day). All participants or guardians (when age <18 years) signed 
a consent form and were informed about the purpose of the study. 
Protocols were developed according to the Declaration of Helsink 
2013 and approved by the research ethics committee of the Federal 
University of Piauí (protocol: 2.555.506).
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Procedures
Accelerometer - Habitual physical activity and sedentary time 
assessment

Actigraph GT3X+ accelerometers (ActiGraph, Pensacola FL, United 
States) were used to monitor physical activity and sleep. Participants 
were encouraged to wear the accelerometer in their dominant wrist 
for 7 consecutive days, removing it only during showering or swim-
ming time. The minimal amount of accelerometer data considered 
acceptable for analytical purposes were at least 4 days (3 weekdays 
and 1 weekend day), with a minimum of 20 h per day.  Data were 
collected at a sampling rate of 100 Hz, downloaded as raw data and 
processed as 10-sec epochs. Cut-points between 0 to 275 counts per 
5 seconds were defined as sedentary time, ≥778 counts per 5 seconds 
was defined as vigorous, according validated methods suggested by 
Crouter et al. (2015)14 for analyzing dominant wrist accelerometer data 
in youth, and total counts in minutes per day was recorded, since 
there are no specific cut-points for badminton players to our knowledge. 

Sleep parameters
Participants were encouraged to wear the accelerometer in their 

dominant wrist for 7 consecutive days and free-living sleep was analyzed 
by 1-min counts. The devices contain motion-sensitive accelerometers 
which have been previously validated for objective sleep measurement.15 
Rest and sleep periods were automatically identified using the Actilife 
software from Actigraph (Pensacola, FL, USA) (version 6.13.0.), as well as 
through a hand-written sleep diary that each subject kept. The following 
parameters were reported for each sleep event over the 7-day period 
using the Actilife software: total in bed (hour per day), total sleep time 
(hour per day), wake after sleep onset (minutes per day), efficiency (%) 
and latency (minutes per day).

Statistical analysis
The Shapiro-Wilk test was used to verify the normality of the data 

set and where these were not normally distributed, the data are pre-
sented as median and inter-quartile range and the Mann-Whitney test 
was performed. When normal distribution was confirmed, the data are 
shown as mean and standard deviation and the Independent Student 
t test was conducted. Statistical significance was set at p<0.05. The data 
were analyzed using the Statistical Package for Social Sciences 17.0 (SPSS 
Inc. Chicago. IL. USA).

RESULTS
All participants who received accelerometers provided valid data 

and were included in analyses. The Figure 1 shows the comparison 
between gender and groups on the sedentary time, time in vigorous 
activity and total counts. 

Male athletes showed lower sedentary time, (Figure 1A) higher time 
in vigorous activity (Figure 1B) and total counts (Figure 1C) than male 
control, however, there were no significant difference between female 
athletes and non-athletes in the sedentary time and time in vigorous but 
they accumulated higher total counts than female control (Figure 1C).

There were no significant differences between male and female 
athletes or male and female control for sedentary time, time in vigorous 
and total counts (p>0.05).

The Figure 2 presents the comparison between gender and groups 
on the sleep quantity and quality.

There were no significant differences between gender and groups 
for time in bed, (Figure 2A) total sleep time, (Figure 2B) sleep efficiency, 
(Figure 2C) wake after sleep onset (Figure 2D) and latency (Figure 2E).

There were no significant differences between male and female 
athletes or male and female control for sleep quantity and quality.

DISCUSSION
The objective of the present study was to compare the PA levels, 

sedentary time and sleep quantity and quality in high-trained young 
badminton athletes according to gender and non-athletes. Our main 
results showed that male but not female high-trained young badmin-
ton athletes accumulated lower sedentary time and higher time in 
vigorous activity in relation to non-athletes physically active. There 
were no significant difference between gender and groups on the sleep 
quantity and quality.

In a recent study conducted by Wang et al. (2019)12 in Taiwanese 
adolescents using an accelerometer, it was observed that men had less 
sedentary time and greater habitual physical activity levels than women. 
In concordance, Ishii et al. (2015)13 compared also objectively sedentary 
time and physical activity but in younger adolescents (3-15 years) and 
observed that boys were more physically active and took more steps/
day than girls. In the present study, there were no significant differences 
in the sedentary time, PA levels and total counts between male and 

Figure 1. Comparison between gender and groups on the sedentary time, time in 
vigorous activity and total counts.
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female athletes. These findings differ from our results, possibly due we 
analyzed high-trained athletes undergoing the pre-season training 
routine, therefore they were engaged in activities with greater energy 
expenditure, which could eliminated social influences and perceived 
societal norms where the participation of girls in physical activity can be 
influenced mainly during adolescent,16 however, this hypothesis should 
be investigate in athletes. 

In the present study, there were no significant difference in the se-
dentary time between female athletes and non-athletes. Although we 
did not find significant difference within group, we believe that female 
non-athletes accumulated higher sedentary time than male non-athletes. 
Anjos et al. (2012)17 analyzed PA in 1689 subjects of different age and 
both gender via 24-hour recall, and found that men accumulated greater 
moderate to vigorous activity during leisure activities and the women 

during domestic activities, however despite activities of daily living 
promote increased energy expenditure, the intensity of these activities 
is generally mild (<3 METs). Furthermore, sedentary time is strongly 
related to metabolic risk, independent of physical activity,18 therefore, 
to decrease sedentary time is essential in any population and age group.

Regarding the sleep parameters, we did not find significant differen-
ces between genders and groups. In opposite, Kawasaki et al. (2019)19 
assessed the subjective quality of sleep measured by the Pittsburgh 
Sleep Quality Index in athletes from different sports and verified that 
females had poorer subjective sleep quality than males, which can be 
explained by difference between sex hormones,20 as well as stress fac-
tors, such as family conflicts and a higher incidence of depression can 
negatively impact the woman’s sleep.21 In elite athletes, Leeder et al. 
(2012)8 observed lower sleep quality in athletes compared to non-athletes 

Figure 2. Comparison between gender and groups on the sleep quantity and quality.
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recruited from college, however, they found greater sleep efficiency in 
female compared to male. The finding that males spend more time in 
bed than females but similar amount of total sleep, potentially suggests 
an adaptive response by males to achieve the same amount of actual 
sleep due to their poorer sleep efficiency.

In addition, Goel et al. (2005)11 compared 16 men and 15 women 
with age between 18 to 30 y across 3 consecutive overnight sessions in 
polysomnographicand and demonstrated a higher sleep time, shorter 
total time awake and latencies to sleep onset and greater sleep effi-
ciency in female than male. Although we have recruited similar control 
group that Leeder’s study et al. (2012),8 the student’s routine could have 
impaired the quality of sleep during data colleting period, furthermore, 
the difference between status of training can be influence the sleep 
response, once we measured high-trained athletes but they were no 
Olympic level like as analyzed by Leeder and colleagues (2012).8 

Despite the importance of the present study for coaches re-
garding the daily routine of athletes, which could help them with 
goal-setting and improve their exercise prescription, some limitations 
should be mentioned, such as, the convenience sample; there was 
a small sample size; there are no specific cut-points for badminton 
players to our knowledge and only young athletes were evaluated. In 
addition, no technical or tactical performance analyses were carried 

out. However, it is necessary to highlight that we intended to recruit 
non-athletes who were engaged in an exercise program, thus they 
were physically active. Therefore, future longitudinal studies should 
be conducted to investigate the influence of sedentary time on 
physical fitness, body composition and performance in different type 
of athletes, according gender and age.

CONCLUSION
The present study showed that male but not female high-trained 

young badminton athletes presented lower sedentary time and higher 
time in vigorous activity than non-athletes physically active, however, 
there were no difference between genders and groups in the sleep 
quantity and quality.
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