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ABSTRACT  

 
Sleep plays a crucial role in human growth, particularly during slow-wave sleep when the growth hormone 
functions optimally. Sleep disturbances are prevalent in 20–30% of children. Over the past century, there has 
been a notable decline in children’s sleep duration, with the most significant reductions observed in school-
aged children. This study investigates the relationship between sleep patterns and the height of boys aged 8–11 
years at Muhammadiyah 4 Elementary School in Malang. A cross-sectional design was employed, involving 98 
boys who met the inclusion criteria. Data on height and weight were collected from school records, while sleep 
pattern information was obtained through parent-completed questionnaires. Statistical analysis was conducted 
using Fisher's exact test with a significance level of p ≤ 0.05. The results revealed no significant association 
between sleep patterns and children's height (p = 0.649). Most participants were 8 years old, with poor sleep 
patterns observed. However, based on maternal and paternal height, the majority were categorized as having 
an appropriate height. This study concludes that there is no significant relationship between sleep patterns and 
the height of boys aged 8–11 years at Muhammadiyah 4 Elementary School in Malang. 

Keywords: Sleep patterns, Child growth, Height development, Sleep duration 

                                                                                                                                     Copyright © 2024, Ahmad Mahfur et al.  
                                                                                                                        This is an open-access article under the CC–BY-SA license. 

  

 

INTRODUCTION 

Sleep has the meaning of a life phenomenon that takes place in a circadian cycle that affects 

the endocrine cycle and behavior patterns directly or indirectly (Jacobus, 2016). Sleep patterns are 

models, shapes, or patterns of sleep in a relatively sedentary period and include sleep and wake-up 

schedules, sleep rhythms, sleep frequencies in a day, maintaining sleep conditions, and sleep 

satisfaction (Suwarna, 2016). Short sleep duration is associated with a variety of negative effects on 
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physical, social, emotional, and cognitive outcomes, including poor concentration (Matricciani et al., 

2013, Li et al., 2022; Sigmundová et al., 2023), so sleep is very important for children's health. 

Sleep problems in children are one of the problems that parents pay attention to, occurring in 

about 20-30% of children (Mindell et al., 2015). The study, which included 690,747 children from 20 

countries, proved that a child's sleep has decreased per year over the past century, with the greatest 

rate of change occurring in school-age children (Matricciani et al., 2013). The study, which included 

690,747 children from 20 countries, proved that a child's sleep has decreased per year over the past 

century, with the greatest rate of change occurring in school-age children (Riya, 2019). Low sleep 

duration is related to short height in children. The Santos & Nunes study (2019) stated that the 

duration of sleep at night and sleep during the day had a relationship with height growth. This explains 

the importance of sleep for children and its effect on children's height. In addition, based on research, 

difficulty initiating or maintaining sleep occurs in about 10%-20% of children aged 8-9 years (Tanjung 

& Sekartini, 2016).   

Sexual hormones also influence changes in a child's height.  Boys under 12 years old have not 

felt any changes in their bodies because sexual dimorphism caused by sexual hormones is very evident 

in the variables of height, fat thickness, and shoulder width from the age of 12 (Artaria, 2010). 

Measurement of children's sleep patterns can be done using the Sleep Disturbance Scale for Children  

(SDSC), which is a multidimensional sleep questionnaire  (Tharakan & Varadraj, 2019). SDSC can 

investigate the incidence of sleep disturbances during the previous 6 months (Romeo, et al., 2013).   

Muhammadiyah 4 Elementary School (SD) Malang City is one of the elementary schools that 

implements a full-day system and tahajud prayer program with the supervision of each parent. This 

results in much time spent at school and home studying independently and implementing the Tahajud 

prayer program, which has the potential to provide a different variety of sleep than other elementary 

schools.  From this explanation, the author wants to analyze the influence of sleep patterns based on 

SDSC on the height of children aged 8-11 years, which will be carried out at SD Muhammadiyah 4 

Malang City. 

 

METHODS 

This study included an analytical observational study with a cross-sectional research design to analyze 

the influence of sleep patterns on the height of children aged 8-11. An SDSC questionnaire was used to assess sleep 

patterns. 
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RESULTS AND DISCUSSION  

Cross-sectional research on 98 children, using a purposive sampling technique, at SD Muhammadiyah 4 

Malang City from February to March 2020. The data in this study is primary data collected through filling out 

questionnaires and secondary data obtained from the school. Statistics are used using Fisher's test because it 

does not qualify for Chi-Square.   

a.  Age Distribution of Respondents   

In the results of the analysis that has been explained in the previous chapter, it is stated that the age 

of the children who participated in this study was 8-11 years old, of which the majority were 8 years old, 

which was 33.7%. This is related to the nutritional status of children who are included in one of the 

inclusion criteria in this study; after the calculation of nutritional status, it was found that most of the 

boys aged 8-11 years at SD Muhammadiyah 4 Malang City who have good nutritional status are children 

who are 8 years old. 

b.  Distribution of Sleep Patterns for Children Aged 8-11 Years  

 In this study, the result of a child experiencing poor sleep patterns was obtained as a result, which 

was 57.1%. This is in line with a study that included 690,747 children from 20 countries, proving that a 

child's sleep has been declining per year over the past century, with the highest rate of sleep disorders 

occurring in school-age children (Matricciani et al., 2013). 

Based on the analysis, it was found that most of the children who had poor sleep patterns were 8 years 

old. Changes in sleep-wake rhythm variations begin to occur at the age of 8-9 years, with abnormal sleep-wake 

patterns and poor circadian rhythm sleep leading to low sleep quality  (Kjeldsen et al., 2013). This is by research 

conducted by Ophoff et al. (2018), stating that more than 50% of children will experience sleep disorders with 

a fairly high prevalence of sleep disorders by the age of 8 years.  However, most of the respondents in this 

study are 8-year-old children, so the results show that most variations in good sleep patterns or bad sleep 

patterns can occur at that age. 

It was found that a child with poor sleep patterns experienced sleep-wake transition disorder, which 

was as much as 30.4%. Sleep-wake transition disorder is part of parasomnia sleep disorder (Shakankiry, 2011). 

Prevalensi parasomnia dengan gangguan transisi tidur-bangun tertinggi terjadi pada usia 3-13 tahun (Carter, 

Hathaway , & Lettieri , 2014). The appearance of disorder episodes can occur due to lack of sleep, stress, and 

environmental disturbances (Montplaisir et al., 2017). In this study, the cause of the sleep-wake transition 

disorder experienced by the respondents has not been identified. However, the respondents in this study have 

a school program that is awakened at night for tahajud prayers around 01.00 am until dawn, which has the 

potential to increase sleep disturbances and needs further research(Delahunt et al., 2022; Li et al., 2022; 

Martínez-Gómez et al., 2023; Sigmundová et al., 2023).    

1. Distribution of Height Distribution 

Children aged 8-11 years 
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Based on the results of the analysis, the child has a height in the appropriate category, which is 94.9% 

of the respondents in this study. Most of the children who are included in the appropriate height are 8-year-

olds, or as much as 36%(Bakour et al., 2020; Deng et al., 2021; Zhang et al., 2021). Based on the research of 

Mansur et al. (2015), children's height, according to their present, has a significant relationship with the 

supportive environment, genetics, and sociocultural factors. In addition,  the maximum potential of a child's 

genetic arisan can only be realized if he is cared for in a balanced and correct way, and the child can live 

healthily, filled with love and care (Barilla Center for Food & Nutrition, 2016). So, the achievement of 

children's height according to the mid-parental height target can be influenced by several factors that support the 

optimization of children's height growth(LeMay‐Russell et al., 2021; Milanović et al., 2021; Parker et al., 2022).  

In this study, it was found that most of the respondents who were included in the low-height category 

were 8-year-old children, namely nine children (3.1%) out of 25 children in this category. Height research 

conducted by Aterlo et al. (2015) in children aged 10 years explained that a low child height occurs in children 

with low nutrition, energy intake, and macronutrients (i.e., protein, carbohydrates, and fats) must be adequate 

so that growth runs optimally(Agustina et al., 2022; Al-Rashed et al., 2021; Kahn et al., 2021; Miller et al., 2021). 

However, in children with centile height in the target, mid-parental height is not always interpreted as a child experiencing 

abnormal growth; this must be based on the existence of other accompanying conditions, so further investigation must be 

carried out (Garza, 2012). 

1.  The Effect of Sleep Patterns on the Height of Children Aged 8-11 Years 

In this study, there was no significant effect between sleep pattern and height of children aged 8-11 

years at SD Muhammadiyah 4 Malang City (p-value =0.649, p>0.05).  The results in this study are from the 

study conducted by Gulliford (2011) in the assessment of sleep patterns of children aged 5-11 years over seven 

days, which showed negative results on the relationship between children's height and total sleep duration.  

There was no evidence of a relationship between long sleep duration and increased height, which may have 

occurred due to other unexplained factors(Cartanyà‐Hueso et al., 2021; Danial et al., 2023; Lin et al., 2021).  

Meanwhile, a sleep study was conducted on 305 children, with height measurements at 12, 18, and 24 months 

after birth and then interval measurements until the age of 10 years(Reyna-Vargas et al., 2022; Schultz et al., 

2020; Zhao et al., 2022). It was found that a variety of sleep changes every year, but it does not affect the 

growth of children's height. The sleep assessment in the study was carried out subjectively through information 

provided to parents, so the honesty of parents in conveying information was greatly influenced(Berry et al., 

2021; Magee et al., 2022; Oliveira et al., 2020; Yu et al., 2021). In addition, it is recommended in future studies 

to re-examine biological factors that can cause bias toward height growth, such as heredity, sex, and nutrition 

(Jenn et al., 2014).   

Another study conducted on children in Iran showed that sleep habits did not affect height. The results 

of this study are different from those of previous studies; this may be due to the existence of several factors 

that affect growth in children, especially the large amount of nutrient intake, which plays a role in growth but 

was not studied in this study (Moradnia et al., 2016). This study found no relationship between sleep patterns 
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and children's height but that it was influenced by several other factors. Other factors that affect height, such 

as physical activity and health conditions, were not studied in this study and should be re-evaluated. 

 

CONCLUSION 

Based on the findings of this study, it can be concluded that there is no significant relationship 

between sleep patterns and the height of children aged 8–11 years at SD Muhammadiyah 4 Malang 

City. The majority of the children in this study were aged 8 years, accounting for 33.7% of the sample. 

Alarmingly, 57.1% of the children exhibited poor sleep patterns, with 30.4% experiencing sleep-wake 

transition disorders, indicating a potential area of concern for sleep quality in this age group. Despite 

these findings, 94.9% of the children’s height, assessed based on mid-parental height, fell within the 

appropriate category, suggesting that other factors might play a more dominant role in influencing 

growth patterns in this population. These results emphasize the importance of investigating 

multifactorial determinants of child growth while addressing sleep quality as a significant aspect of 

overall health and development. 
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