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 Acute lymphoblastic leukemia (ALL) is the most common cancer in 

children and adolescents. Chemotherapy for leukemia has many side 

effects, toxicity, and length of stay that will affect the patient's quality of 

life. One of the factors that contribute to children's quality of life, 

including in the case of leukemia, is sleep disorder. The aim of this study 

is to analyze the risk factors that cause sleep disorder in ALL. This study 

is an analytic study with a cross-sectional design conducted in children 

with a diagnosis of acute lymphoblastic leukemia at Haji Adam Malik 

General Hospital Medan who met the inclusion and exclusion criteria 

from October 2021 to April 2022. Subject's parents were interviewed 

based on the questions on the CSHQ questionnaire. Out of 50 children 

with acute lymphoblastic leukemia, 33.3% of male and 45% of female in 

this study had sleep disorders. Based on nutritional status, 63.2% of 

children with normal nutritional status and 22.6% of malnourished 

children experienced sleep disorders. Based on the type of medication, 

50% of children given prednisone therapy experienced sleep disorders. 

Prednisone is the most chemotherapy treatment agent and it has sleep 

disorder effect in ALL patients, there is a significant partial association 

between nutritional status and sleep disorders in children with ALL, 

there is a significant association between the type of medication and 

sleep disorders in children with ALL. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Acute lymphoblastic leukemia (ALL) is the most common cancer in children and adolescents. The 

incidence of ALL in Asia has increased to 0.4 per 100,000 population in 2017 [1]. Although the data show 

that the incidence of leukemia increases by 1% per year globally, the ALL survival rate is known to reach 

89% [2]. The prevalence of ALL in a study conducted at H. Adam Hospital Malik Medan in 2011-2012 

amounted to 78.2% [3]. 

 

Although there has been a significant improvement in therapeutic technology in ALL, the quality of life in 

children with ALL still requires attention. Administration of chemotherapy for leukemia has many side 

effects, toxicity, and length of stay that will affect the patient's quality of life [4]. Research conducted by [5] 
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found significant differences in quality of life among children with cancer, including leukemia. 

 

One of the factors that contribute to the children’s quality of life, including in cases of leukemia, is sleep 

disorder [6]. Sleep disorder is reported to be more common in children with cancer, ranging from 25% up to 

87%. These numbers vary significantly due to differences in the measurement instruments used [7], [8]. 

 

However, other studies support evidence that children with cancer have lower sleep efficiency [9], less deep 

sleep [10], longer sleep onset latency, and higher daytime sleepiness [11]. In a study conducted by [12], 

sleep in ALL reached 38%. Another study by [13] found that 87% of children with ALL who were 

undergoing maintenance chemotherapy had sleep disorder. 

 

In addition to an increase in disease recurrence [14], sleep disorder caused by ALL and chemotheraphy 

regimen. It can cause various morbidity ranging from physical, cognitive, behavioral, social, to 

psychological disorders if not treated appropriately [15- 18]. Children's sleep habits questionnaire (CSHQ) 

is a screening test for sleep disorder in ALL that has a fairly high reliability, significant validity, and has a 

sensitivity of 80%-83% and a specificity of 72%-78% [19], [20]. 

 

In a study conducted by Andrye Fernandes and Yessi Andriani in 2021, there is a significant relationship 

between ALL type, chemotherapy regimen, HB levels, fatigue, pain, and anxiety on sleep disorder in ALL 

children undergoing chemotherapy. Pain and anxiety are the most influencing factors for sleep disorders in 

ALL children undergoing chemotherapy [21]. The purpose of this study was to analyze the risk factors that 

cause sleep disorders in ALL. 

 

2. Materials and Methods 

This is an analytical study with a cross-sectional design to assess sleep disorder in children with acute 

lymphoblastic leukemia. The study was conducted in children with Acute Lymphoblastic Leukemia at Haji 

Adam Malik Hospital Medan who met the inclusion and exclusion criteria from October 2021 to April 

2022. The inclusion criteria in this study were all patients with a diagnosis of Acute Lymphoblastic 

Leukemia and their parents were willing to participate in the study. Exclusion criteria for this study were 

patients with known neuropsychiatric disorders, had a history of other chronic diseases that could interfere 

with sleep (epilepsy, severe asthma), and were taking medicine that affect sleep cycle (antihistamines, 

benzodiazepines). This study was conducted by interviewing the parents based on CSHQ questionnaire. The 

data obtained were then tabulated and statistical analysis was performed to determine the risk factors 

(gender, age, and nutritional status) in children with ALL and the prevalence of sleep disorders in ALL. 

 

The study protocol was approved by the Ethics Committee of the Faculty of Medicine of Sumatera Utara 

University and H. Adam Malik General Hospital, and all patients or their parents provided written informed 

consent. 

 

All data were collected, processed and statistically tested and computerized through SPSS 22.0. The 

distribution of bivariate data will be analyzed using chi square test while multivariate will be analyzed using 

logistic regression. The correlation was significant with p ≤ 0.05. 

 

3. Results 

This study included 50 children with acute lymphoblastic leukemia who came for treatment at Haji Adam 

Malik General Hospital Medan and met the inclusion criteria. Table 4.1 shows the demographic 

characteristics of the study. 
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There are 30 male (60%) in this study. The average age of the children is 8.72 years with the youngest 

being 4 years old and the oldest being 10 years old. The average body weight was 27.64 kg (SD = 1.6 kg) 

and the average height was 128.64 cm (SD = 13.86 cm). Based on nutritional status, 21 children (42%) 

showed malnutrition. 

 

The mean age of the mother is 37.8 years with the youngest age is 29 years and the oldest is 51 years. The 

highest education level of the subject's mother is high school, amounting to 22 people (44%). A total of 35 

children (70%) have parents with low education. A total of 26 children (52%) were outpatients. There were 

12 children who received dexamethasone treatment (24%). 

 

The results of the quality of life score test showed an average of 42.34 with the lowest score of 30 and the 

highest score of 54. By using a cut off of 41 for the score of sleep disorders, it showed that 19 children 

(38%) had sleep disorders. 

 

Table 1. Characteristics of included patients 

Subject Characteristic n = 50 

Gender, n (%)  

   Male 30 (60) 

   Female 20 (40) 

Age, year  

   Mean (SD) 8,72 (1,6) 

   Median (Min – Max) 9 (4 – 10) 

   ≥ 10 years old 27 (54) 

   < 10 years old 23 (46) 

Body weight, kg  

   Mean (SD) 27,64 (8,15) 

   Median (Min – Max) 26,5 (15 – 56) 

Body Height, cm  

   Mean (SD) 128,64 (13,86) 

   Median (Min – Max) 130 (93 – 163) 

Nutrition status, n (%)  

   Normal 19 (38) 

   Malnutrition 31 (62) 

Mother’s age, year  

   Mean (SD) 37,8 (3,95) 

   Median (Min – Max) 38 (29 – 51) 

Mother’s education, n (%)  

   Primary 3 (6) 

   Junior High 10 (20) 

   Senior High 22 (44) 

   University 15 (30) 

Father’s Education, n (%)  

   Low 35 (70) 

   High 15 (30) 

Type of treatment, n (%)  

   Outpatient 26 (52) 

   Inpatient 24 (48) 
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Type of medication, n (%)  

   Dexamethason 12 (24) 

   No medication 38 (76) 

Quality of Life Score  

   Mean (SD) 42,34 (5,69) 

   Median (Min – Max) 42 (30 – 54) 

   Sleeping Disorder (≤41) 19 (38) 

   No Sleeping Disorder (>41) 31 (62) 

 

Of the 27 children with acute lymphoblastic leukemia aged 10 years, there were 12 children (44.4%) with 

sleep disorder. Meanwhile, from 23 children aged < 10 years, 7 people (30.4%) had sleep disorder. By 

using Chi Square test, there was no significant correlation between age and sleep disorder (p = 0.309). 

 

Table 2. Association Between Age and Sleep Disorder 

Age, n (%) 
Sleep Disorder 

p 
PR 

Yes No 95%CI 

≥ 10 tahun 12 (44,4) 15 (55,6) 0,309* 1,460 

< 10 tahun 7 (30,4) 16 (69,6)  (0,691-3,086) 

*Chi Square 

 

Table 3. Children Nutritional Status According to Gender 

Nutritional 

Status 

Male, n (%) Female, n (%) 

Normal 10 (33,3) 9 (45) 

Malnutrition 20 (66,7) 11 (55) 

 

From 30 males with acute lymphoblastic leukemia, there were 10 children (33.3%) with sleep disorder. 

Meanwhile, out of 20 females, 9 (45%) had sleep disorder. By using the Chi Square test showed that there 

was no significant relationship between gender and sleep disorders (p = 0.405). 

 

Table 4. Association Between Gender and Sleep Disorder 

Subject Characteristic 
Sleep Disorder 

p 
PR 

Yes No 95%CI 

Gender, n (%)     

   Male 10 (33,3) 20 (66,7) 0,405a 0,741 

   Female 9 (45) 11 (55)  (0,368-1,493) 
aChi Square 

 

Out of 19 children with acute lymphoblastic leukemia with normal nutritional status, there were 12 children 

(63.2%) with sleep disorder. Meanwhile, out of 31 children with malnutrition, 7 people (22.6%) had sleep 

disorder. Using logistic regression analysis, it was found that nutritional status had a significant partial 

relationship to sleep disorder (p = 0.006, p<0.5). The Odds Ratio (OR) value obtained was 0.170 (95% CI; 

0.048–0.597) which means that children with malnutrition tend to be at risk of having sleep disorder by 

0.17 times. 

 

Table 5. Association between Nutritional Status And Sleep Disorder 
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Nutritional Status, n (%) 
Sleep Disorder 

p 
OR 

Yes (%) No (%) 95%CI 

No Malnutrition 12 (63,2) 7 (36,8) 0,006 0,170 

(0,048-0,597) Malnutrition 7 (22,6) 24 (77,4)  

CI: Confidence Interval 

 

Out of 38 children who were given prednisone therapy, there were 19 (50%) children with sleep disorder. 

Meanwhile, of the 12 children who were given dexamethasone therapy, none had sleep disorder. Using the 

fischer's exact test, it was shown that there was a significant relationship between the type of treatment and 

sleep disorder (p = 0.002). 

 

Table 6. Type of Medication And Sleep Disorder 

Subject Characteritic 
Sleep Disorder 

p 
OR 

Yes No 95%CI 

Type of Medication, n (%)     

   Prednison  19 (50) 19 (50) 0,002a - 

   Dexamethason 0 12 (100)   
a Fisher’s Exact Test, CI= Confidence Interval 

 

4. Discussion 

This study included 50 children with acute lymphoblastic leukemia who were treated at RSUP H Adam 

Malik Medan. In this study, the mean age of children suffering from ALL was 8.72 ± 1.6 years. This is 

similar to a study conducted by [22] which stated that the average age of children with ALL was 8.72 years 

with the youngest being 4 years old and the oldest being 10 years old. This is in line with the results of a 

study conducted at the Moewardi Regional General Hospital Surakarta, where leukemia patients who 

underwent chemotherapy had the highest distribution based on age, ranging from 5-10 years [22], [23]. In 

another study conducted by [6] in Netherlands, the mean age of ALL patients participated was 6,7±3.3 

years. 

 

Study conducted by [24] stated that the most subjects in pediatric ALL patients were males (57.5%) [24]. 

This is also similar in this study where the subjects were dominated by males (60%). Study conducted by 

[23] stated that ALL children had an average weight of 33.7 kg and a height of 140.25. This is also almost 

similar to what was found in this study where the average weight of ALL children was 27.64 kg and the 

average height of the subjects was 128.64 cm. Study conducted by [25] in which pediatric patients with 

ALL who received dexamethasone therapy was quite high, amounting to 88.6%. In this study, children 

receiving dexamethasone treatment were 12 people (24%). 

 

According to [26], pediatric cancer patients with mothers have an average age of 37.8 ± 7.5 years with a 

range of 21 – 63 years. This is also in line with the results of a previous study conducted by [27] which 

reported that the parents of children with ALL were dominated by the 36-45 years age group (46%). This is 

similar to the results of this study where the mean of mother’s age was 37.8 ± 3.95 years. 

 

Study conducted by [27] at Moewardi Regional General Hospital Surakarta previously reported that most 

pediatric patients with ALL came from parents with low education, junior high school level or below, with 

a proportion of 56.7%. This is different from the study conducted by [25] in Canada which reported that 

parents of ALL patients with lower levels of education did not dominate, which was only 33.3% for the 

mother's and 44.4% for the father's. In another study conducted by [12] in Netherlands, the education level 
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of the parents of participating ALL patients was dominated by a high level of education, which was 68%, in 

total of 22 people (44%). A total of 35 children (70%) have parents with low levels of education. 

 

Cancer has a multifactorial effect on sleep causing disturbances in circadian rhythms, cardio-respiratory and 

neurological processes and psycho-behavioural aspects that regulate normal sleep patterns. In addition, 

children undergoing cancer therapy may experience sleep disorder due to various factors such as pain, use 

of chemotherapeutic agents and radiotherapy [28- 32]. Among children with leukemia or other 

haematological cancers, insomnia is the most common sleep disorder, in 39% of patients in the previous 

study [11]. Using a cut off of 41 for the sleep disorder score, the results of this study showed that 19 

children (38%) had sleep disorders. This prevalence rate is exactly with the study by [12] who assessed 

sleep disorders (prevalence and predictors) in pediatric patients with ALL after the most intensive phase of 

therapy (induction), stated that sleep problems occurred in 38.0% of patients. Meanwhile, the results of the 

study conduceted by [33] reported that majority of children with ALL (95% at start, 83% at follow-up) had 

a Children's Sleep Habits Questionnaire (CSHQ) score above the threshold, this indicates a clinically 

significant sleep disorder. 

 

In this study, we found that the mean quality of life score was 42.34 ± 5.69 with sleep disorder (<41 hours) 

in 19 children (38%). Quality of life in children with ALL may be impaired during cancer treatment. The 

results of the study by [6] suggest that sleep disorder may be a contributing determinant. They also reported 

that the quality of life of children with ALL decreased more than that of healthy children. The growing 

literature suggests a decline in sleep function may be associated with poor neurobehavioral behavior. In the 

study of [31] daytime sleepiness was significantly increased in 28% of the sample, and was significantly 

associated with worse neurobehavioral outcomes as reported by parents and teachers, including inattention, 

hyperactivity/impulsivity, peer difficulty, anxiety, depression, somatic complaints, and aggressive behavior. 

 

According to previous studies, a literature review has been conducted to look at the picture of sleep quality 

in pediatric patients with ALL undergoing chemotherapy, and it was found that children with ALL have 

problems with delayed sleep initiation, inadequate total sleep time, more awakenings at night and sleep 

more during the day. In general, children with ALL have poor sleep quality in terms of environmental 

factors, sleep time, pharmacological interventions, and sleep disorder [34]. 

 

Research conducted by [35] stated that a related factor was gender and obesity, where female and obese 

patients had more sleep problems. This is supported by study conducted by [36] who reported gender 

differences in day time and night time sleep in children receiving treatment for ALL. A study conducted by 

[29] reported that being overweight or obese is a contributor to sleep disorders that should also be 

considered, which can be a risk factor for obstructive sleep apnea (OSA). In addition, the study conducted 

by [37] showed that nutritional status was associated with mortality in children with ALL but was not 

associated with relapse. In this study, there was a significant partial relationship to sleep disorder (p = 

0.006, p<0.5) with an Odds Ratio (OR) value of 0.170 (95% CI; 0.048–0.597), which means that children 

with malnutrition tend to be at risk of experiencing sleep disorder by 0.17 times. By categorizing the 

nutritional status into overweight and not overweight, out of 3 overweight children there was 1 child 

(33.3%) with sleep disorder. Meanwhile, out of 47 children with nutritional status who were not 

overweight, 18 children (38.3%) had sleep disorders. 

 

During the clinical course of cancer, sleep disorder may occur during cancer therapy and lasting for years 

[38]. Pain and discomfort (eg, nausea) associated with the disease process, medical procedures, and side 

effects of treatment can trigger sleep disorder symptoms and worsen symptoms pre-existing conditions, thus 
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becoming a precipitating factor for children with cancer being treated [39]. In some adolescents with 

leukemia, sleep disorder such as insomnia are associated with high-dose corticosteroid treatment. These 

children respond well to intermittent treatment with sedative-hypnotics for several days following high-dose 

steroid treatment [11]. Steroids such as dexamethasone and prednisone are commonly used in the treatment 

of cancer patients and have been found to contribute to insomnia in adolescent ALL patients. 

Dexamethasone is a gold standard of contemporary ALL treatment because of its significant antileukemic 

effect compared to other glucocorticoids, such as prednisone [29]. Based on a study by [40] from four 

studies comparing the dose effect of steroids with sleep disorder (compared doses were prednisone 40 and 

120 mg/m2/day or dexamethasone 6, 8 and 12 mg/m2/day), three of these studies concluded that higher 

steroid doses lead to more sleep disorder. The choice of corticosteroids, however, can have a long term 

effect on quality of life. Both long-term and acute toxicity have been found with prednisone and 

dexamethasone, while findings suggest better central nervous system penetration of dexamethasone, which 

can differentially affect quality of life during treatment and in the follow-up period [41]. Study conducted 

by [42] found that from 55 ALL children receiving dexamethasone therapy and 26 ALL children receiving 

prednisone therapy, sleep disorders were found to be more common in children taking dexamethasone than 

prednisone. Children taking dexamethasone experienced poorer sleep quality than children taking 

prednisone. During this corticosteroid treatment, children receiving dexamethasone therapy also 

experienced more night awakenings than children receiving prednisone therapy. 

 

The frequency of sleep-related adverse events caused by dexamethasone in the treatment of pediatric ALL 

is uncertain [43]. Other literature suggests that during five days course of dexamethasone treatment, sleep 

time increased at night (535 vs 498 min; p = 0.004) and nap time increased the following day (14 vs. 0 

minutes; p = 0.002), and the number of waking episodes at night was lower (14 vs. 20; p = 0.001). 

However, when assessed individually, sleep onset time, efficiency, and wake after sleep onset at night did 

not change during dexamethasone treatment; when the cumulative effects of all of these factors were 

assessed, there was a statistically and clinically significant increase in night time sleep duration during 

dexamethasone treatment [44]. 

 

This study also found that there is a significant association between the type of medication with sleep 

disorders. Out of 38 children who were given prednisone therapy, there were 19 (50%) children with sleep 

disorders. Meanwhile, out of the 12 children who were given dexamethasone therapy, none had sleep 

disorder. This shows that the use of prednisone is limited to prevent sleep disorder in ALL children. 

 

This study has several limitations, there was no comparison between specific nutritional status such as 

overweight, undernutrition and malnutrition on sleep disorders. This study also did not describe the use of 

other chemotherapeutic agents that can cause sleep disorder in ALL patients. 

 

5. Conclusion 

The most chemotherapy medication used is prednisone and it has a sleep disorder effect in ALL patients, 

there is a significant partial association between nutritional status and sleep disorders in ALL patients, both 

overweight and not overweight nutritional status, the risk of sleep disorders is three fold, with the risk of 

malnourished children 0.17 times experiencing sleep disorders, there is a significant association between the 

type of medication and sleep disorders in patients with ALL. 
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