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INTRODUCTION 

Cancer as a disease that could occur in children has been 

increasing continuously in its incidence, and becoming a 

cause of mortality. It has been estimated that there will be 

13.1 million of deaths occurred as a result of cancer in 

2030.
1 

 

According to Indonesian Cancer Registry System (Sistem 

Registrasi Kanker Indonesia/SriKanDi), cancer incidence 

in children aged 0—17 years was estimated to 9 cases per 

ABSTRACT 

 

Background: Children with cancer tend to have various complaints during chemotherapy. Fatigue is one of the most 

frequent and severe symptoms experienced by paediatric oncology patients during treatment. This study performed to 

analyse the correlation of fatigue to play activity in children with acute lymphoblastic leukemia (ALL) who undergo 

chemotherapy.  

Methods: Quantitative desaign, correlation study using cross-sectional approach to 69 children aged within age of 

2—12 years treated at Dr. Sardjito General Hospital, Yogyakarta with ALL. Data were collected using PedsQL 

Multidimensional Fatigue Scale instrument to quantify children’s fatigue through self-report and parent’s report. Play 

Performance Scale for Children was used to measure children’s play activity. Data were analyzed statistically by 

Spearman’s rho and Kendall’s tau nonparametric correlation tests. 

Results: The total fatigue score based on children’s self-reports and parent’s reports averaged between 50 and 75. 

This indicates that children sometimes to almost never experience fatigue. Total score of fatigue –child self-report 

(70.50) was lower compared with parent’s report (70.93). Children’s play activity reported by parents was scored at 

70.72. There was a significant positive correlation between children’s self-reported total fatigue score and play 

activity with medium correlation strength (r=0.40, p=0.02). The correlation between children’s parent-reported total 

fatigue score and play activity was also significantly positive with a weak correlation strength (r=0.27, p=0.003).  

Conclusions: There is a positive correlation between children’s self-reported and parent-reported fatigue with play 

activity in children with ALL. This suggests that as the child experience less fatigue, their play activity will increase 

to near-normal.  
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100,000 children in 2005 to 2007. The proportion of 

cancer in children reached 4.7% from total cancer cases 

of all age group. The five most common cancer types 

suffered by Indonesian children are leukemia with 2.8 

cases; retinoblastoma with 2.4 cases; osteosarcoma with 

0.97 cases; lymphoma with 0.75 cases, and; 

nasopharyngeal cancer with 0.43 cases per 100,000 

children, respectively.
2 

 

At Dr. Sardjito General Hospital, Yogyakarta, there were 

159 pediatric patients diagnosed with acute lymphoblastic 

leukemia (ALL) from January 2004 to January 2007.
3
 

There were 1,124 children under 18 years with newly-

diagnosed cancer during 10 years (January 2000 to 

December 2009), with six most common diagnosis were 

ALL (40.6%), acute myeloblastic leukemia (13.9%), 

retinoblastoma (6.7%), neuroblastoma (5.5%), Wilm’s 

tumor or nephroblastoma (4.5%) and Non-Hodgkin 

lymphoma (4.4%). According to age group, most children 

(58.2%) were diagnosed with cancer during infancy and 

early childhood (0—5 years).
4
 Meanwhile, data from the 

registry of Division of Hemato-Oncology in Dr. Sardjito 

General Hospital enlisted 239 pediatric patients 

diagnosed with cancer from January 2012 to August 

2014, with 119 of them were diagnosed with ALL.  

 

In general, ALL is treated by chemotherapy, which 

consists of initial induction phase at hospital for 4—6 

weeks, followed by consolidation phase and maintenance 

phase, with total treatment duration of 2 to 3 years.
5,6

 

Cancer itself and its treatment may elicit increased energy 

requirement in children.
7
 The highest prevalence of 

physical problems reported in children is cancer-related 

fatigue, occuring both in children who are on medication 

and those who already completed it.
8
 Children with ALL 

undergoing maintenance phase of chemotherapy had 

reported fatigue and sleep disorders during 

chemotherapy.
9
 Fatigue, nausea and pain are the most 

common symptoms in majority of children with cancer 

treated in hospital.
10

 Fatigue in children with cancer was 

reported with prevalence of 44.2% (n=73) in Jakarta.
11

 

Fatigue involves physical, emotional, cognitive and social 

aspects, multidimensionally. Patient’s fatigue is increased 

during cancer treatment such as chemotherapy, 

radiotherapy and biotherapy.
12

  

 

Cancer related fatigue is a subjective. National 

Comprehensive Cancer Network/NCCN (2008) defines 

cancer-related fatigue as "a distressing persistent, 

subjective sense of physical, emotional and/or cognitive 

tiredness or exhaustion related to cancer or cancer 

treatment that is not proportional to recent activity and 

interferes with usual functioning".
13,14 

Incredible fatigue 

and decreased physical activity and the soul at a level not 

normally continuously
 .15 

 

Children with cancer are classified as a high risk group 

who tend to ignore their fatigue problem caused by 

cancer therapy and its adverse effects. The other reason 

commonly acknowledged by both patients and health 

professionals is that fatigue is assumed to be a non-life-

threatening, subjective feeling and an unavoidable 

consequence of cancer therapy.
16 

 

Without appropriate management, fatigue could reduce 

children’s quality of life.
13

 In children who enter 

remission from cancer, the effects of fatigue are identified 

as growth disorder, reduced memory capacity, limited 

short-term memory (becoming forgetful), difficulties in 

learning, hormonal changes and complications with other 

diseases, including secondary cancer.
11

 Fatigue may also 

become a mental health-related problem in pediatric 

cancer patients.
18

 

 

The main activity in children is playing. It is an important 

aspect and a requirement in children’s life. Play activity 

could be assessed as a parameter of performance status in 

children with cancer, as it enables measurement of day-

to-day activity performance. In addition, play activity 

could be appraised effectively to review therapy result, 

progress of rehabilitation program and comprehensive 

long-term survival, as well as evaluation of functional 

status.
19,20

 Observed that children with illness often have 

limitation imposed in their activities, thus they are 

frequently absent from school and lacking capacity in 

maintaining friendship with their peers.
21

 Assessment of 

changes in performance could give insight to alterations 

in children’s quality of life caused by cancer therapy and 

its adverse effects.
22

 

Despite the harm of fatigue to patients, this has not been 

addressed as a priority in caring patients with cancer. 

Nurses have not routinely assessed cancer-related fatigue 

in patients who undergo chemotherapy, although guides 

on caring patients with fatigue already exist in nursing 

diagnosis and procedures. The increasing prevalence of 

ALL in children, particularly in Yogyakarta, Indonesia, 

encourage us to study the correlation between fatigue and 

play activity in children with ALL who undergo 

chemotherapy  

METHODS 

We designed a quantitative, non-experimental correlation 

study using cross-sectional approach.
23

 

 

Participants 

The study population was children diagnosed with ALL 

who underwent chemotherapy at Dr. Sardjito General 

Hospital from January 2012 to August 2014. Patients 

were sampled by purposive sampling method, with 

sample size of 69 children.
24

 

The inclusion criteria in this study were: 

a. Children diagnosed with ALL who had undergone 

minimum 5 weeks of chemotherapy; 

b. Children hospitalised in cancer ward or treated at one-

day-care; and 

c. Aged within 2—12 years old with their parents. 
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While our exclusion criteria to the subjects were: 

a. Suffering from a physical impairment, for instance: 

incomplete limbs and visual or hearing impairment; 

b. Suffering from a mental retardation; and 

c. Not consenting to be a respondent. 

Instruments 

Demographic instrument 

We obtained demographic data to identify respondents’ 

characteristics, which consisted of children’s name initial, 

age, sex, educational level, parent’s educational level, 

parent’s occupation, amount of time needed to travel 

from hospital to home, and patient’s medical diagnosis 

data, such as diagnosis, type of protocol, phase of 

chemotherapy and week of treatment. 

 

PedsQL Multidimensional Fatigue Scale (PedsQL 

MFS)
25

 

We utilised PedsQL MFS to assess the fatigue in 

children. For children aged 2—4 years, fatigue was 

assessed through parent’s report. Meanwhile, fatigue was 

assessed through child’s self-report and parent’s report in 

children aged 5—12 years. The instrument queried 

general fatigue (6 items), fatigue during sleep or rest (6 

items) and cognitive fatigue (6 items). All items were 

measured using Likert scale, with 0=never and 4=almost 

always. The highest score indicated that fatigue was 

never experienced.
26,27

 This instrument was done validity 

and reliabilities with high cronbach’s alpha value.
11,28,30,31.

 

In this study was used validity and cronbach’s alpha 

value 0,921 for fatigue-child self report and r alpha = 

0,845 for fatigue –parent report. 

 

Play-performance scale for children (PPSC) 

We used PPSC to measure performance status based on 

child’s play activiy reported by parents in rating scale of 

0—100, with 0 as no response and 100 as normal, full 

activity.
19,32

 The score results were stratified into three 

categories: 80—100 as able to perform normal play 

activity, 50—70 as mild-to-moderate limitation in play 

activity, and 20—40 as moderate-to-severe limitation in 

play activity and 0-10 indicates completely disabled. 

Kappa’s value κ = 0,525 is good agreement for this study. 

 

 Procedure 

The study was conducted from July 2014 to September 

2014 at pediatric clinic in one-day-care unit of 

Dr.Sardjito General Hospital, Yogyakarta. Fatigue 

assessment were completed through parent’s report for 

children aged 2-12 years, otherwise self-report were 

administered for children aged 5—12 years under 

researcher’s direct supervision and assistance. 

Assessments of play activity were completed by 

children’s parents (mainly the mother). 

Data Analysis 

IBM SPSS Statictics program version 21 used for data 

analysis. Univariate analysis performed for the 

characteristics of respondents and variables (fatigue and 

play activities of children). The distribution curves of the 

variable revealed a non normal distribution and then non 

parametric statistical test were used. Spearman rho test or 

Kendall-tau is used to explained the correlation between 

fatigue with play activities children.
33,34 

Interpretation of 

strength correlation if the value of 0.0 - <0.2 was very 

weak, 0.2 - <0.4 weak, 0.4 - <0.6 moderate, 0.6 - <strong 

0.8 and 0.8 - 1 very strong.
35

 This study with a significant 

level used is 0.05. Multivariate analysis is used to 

exclude confounding variables.
23

 Ordinal logistic 

regression was used to describe the relationship of age, 

sex, education of children, the type of chemotherapy and 

chemotherapy phase with fatigue and play activities.  

RESULTS 

Characteristics of subjects 

There were 69 children with ALL recruited as 

respondents in this study. Table 1 describes the 

distribution of subjects’ age, gender, educational level, as 

well as type and phase of chemotherapy. There were 

more boys recruited in comparison with girls. The 

predominant age group was 2—4 years old, with 

educational level of preschool. The majority of children 

underwent Standard Risk (SR) chemotherapy protocol, 

with first and second SR maintenance phase as the most 

frequent phases. 

Children’s fatigue and play activity scores 

The total fatigue scores assessed by children and their 

parents were averaged between 50—75, suggesting that 

children were seldom to almost never experience fatigue. 

The total fatigue score from self-reports were lower than 

parent’s reports. Children’s play activity score through 

parents’ reports averaged in 70,72, which interpreted as 

existing limitation in play, a short play time, but play 

actively. This result indicates play activity is in mild-to-

moderate limitation category. 

Of 69 children, 46,4% (n=32) parents scored their 

children’s play activity in range of 50–70, that stratified 

as mild-to-moderate limitation. As many as 43.5% (n=30) 

of parents reported play activity of their children in the 

score range of 80—100, which categorized into near-

normal play activity. Meanwhile, only 10.1% (n=7) 

parents assessed their children’s play activity in a score 

range of 20—40, which categorized into moderate-to-

severe limitation. 

1. Correlation between children’s fatigue and play 

activity 
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Statistical analysis by Spearman’s rho correlation test 

measured a medium-strength positive correlation 

(r=0.4) between children’s self-reported total fatigue 

and play activity, with significance level of 0.02 

(p<0.05). The Kendall’s tau analysis for correlation 

between children’s parent-reported total fatigue and 

play activity resulted in a weak strength positive 

correlation (r=0.27) and a significance level of 0.003 

(p<0.05). These findings suggest that as the total 

fatigue score increased to almost never experienced 

fatigue, the play activity score is increased as well to 

fully-active and near-normal. 

Table 1: Characteristics of subjects.  

Category n % 

Gender   

a Boys 45 65.2 

b Girls 24 34.8 

Age group   

a 2--4 years old 31 44.9 

b 5--7 years old 20 29,0 

c 8--12 years old 18 26.1 

Educational levels   

a Preschool 29 42.0 

b Kindergarten 13 18.8 

c Elementary school 27 39.2 

Types of chemotherapy 

 protocol 
 

a High Risk (HR)  20 29.0 

b Standard Risk (SR)  49 71.0 

Phases of chemotherapy 

a HR induction phase 0 0 

b HR reinduction phase 2 2.9 

c HR consolidation phase 4 5.8 

d HR maintenance phase I 5 7.2 

e HR maintenance phase II 8 11.6 

f SR induction phase 2 2.9 

g SR consolidation phase 3 4.3 

h SR maintenance phase I 21 30.4 

i SR maintenance phase II 24 34.8 

Parent’s (mother’s) educational level  

a Elementary school 22 31.9 

b Junior high school 20 29.0 

c Senior high school 14 20.3 

d Higher education 13 18.8 

To validly estimate the correlation between independent 

and dependent variables, we performed controlling to 

children’s age, gender, educational level, chemotherapy 

regiment types and phases using multivariate analysis of 

ordinal logistic regression with risk factor modeling. 

Through multivariate analysis of all assumed 

confounding variables, only age and chemotherapy phase 

were found to play a role in 19% of correlation between 

children’s fatigue with play activities. The 81% of 

correlation was considered to be influenced by other 

variables outside of the model used in this study (Table 

4). 

Table 2: Score distribution of children’s fatigue and 

play activity.  

Variables 
Score  

Mean SD Min Max 

Children’s fatigue– 

self-report 
    

General fatigue 74.26 14.78 42 100 

Fatigue rest/sleep 63.38 7.91 46 83 

Cognitive fatigue 74.03 11.68 50 92 

Total score of fatigue 70.50 8.25 53 85 

Children’s fatigue—

parent’s report 
    

General fatigue 75.28 14.02 21 100 

Fatigue rest/sleep 61.17 10.81 33 100 

Cognitive fatigue 76.69 12.42 46 100 

Total score of 

fatigue 
70.93 9.17 42 89 

Children’s play 

activity 
70.72 19.80 30 100 

SD: Standard of Deviation; Total score of fatigue is the 

combined scores from subdimensions score. A higher fatigue 

score reflects less of fatigue; A higher score in play activity 

reflects a near-normal play activity. 

Table 3: Correlation between children’s fatigue and 

play activity. 

Variables 

Children’s play 

activity 

r p value  

Children’s fatigue–self-report
a
   

General fatigue 0.38 0.06 

Fatigue rest/sleep 0.28 0.12 

Cognitive fatigue 0.13 0.47 

Total score of fatigue 0.40 0.02* 

Children’s fatigue-parent’s 

report
b
 

  

General fatigue 0.23  0.02* 

Fatigue rest/sleep 0.10  0.45 

Cognitive fatigue 0.26  0.01* 

Total score of fatigue 0.27  0.003* 
aSpearman’s rho test; bKendall’s tau test; *There is a significant 

correlation if p value <0,05; Correlation strength (r) is very 

strong if close to 1. 
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Table 4: Statistical analysis results from ordinal logistic regression test on age groups and chemotherapy phases 

variables

N

o 
Factors Estimates p value 

95% Confidence Interval 
 R

2
 

Minimum Maximum 

1. Age group     

 0.19 

 2-4 years old 2.07  0.01* 0.61 3.52 

 5-7 years old 0.85 0.27 -0.67 2.37 

 8-12 years old 0
a
    

2. Chemotherapy phases     

 HR reinduction 3.32  0.05* 0.03 6.60 

 HR consolidation 2.91  0.01* 0.64 5.18 

 HR maintenance I -0.06 0.96 -2.53 2.41 

 HR maintenance II 1.44 0.09 -0.24 3.12 

 SR induction 4.10  0.02* 0.77 7.43 

 SR consolidation  1.58 0.22 -0.93 4.10 

 SR maintenance I 1.03 0.11 -0.21 2.27 

 SR maintenance II 0
a
    

Link function: Logit; aControlling parameter; significant if p value <0.05 

DISCUSSION 

This study showed a significant positive correlation with 

medium strength between children’s self-reported fatigue 

and play activity, while the correlation between parent- 

reported fatigue and children’s play activity also 

exhibited a significant positive correlation albeit with a 

weaker strength. These suggest that as children 

experience less fatigue, their play activity will become 

more fully-active to near-normal, and vice versa. Our 

finding is similar to a previous study that explained a 

weak correlation between children’s fatigue and 

performance status.
30,36

 and affected quality of life and 

daily functional capacity of patients.
37 

The study was conducted on all childhood cancer, used 

different of fatigue instruments with this research, but 

used the same instrument play activities that PPSC to 

assess the performance status of child's. The previous 

study investigated children with all types of cancer using 

a different fatigue instrument from our study, although 

we use an identical play activity instrument (PPSC) to 

assess children’s performance status. Our study supported 

the study that a similar study also mentioned that fatigue, 

sleep problems and pain are significant symptoms 

experienced by children and teenagers during cancer 

treatment. These symptoms often affect alteration of 

behaviour and impair physical performance.
38 

Through 

parent’s report, the average fatigue score in control and 

intervention group fell in range of 50 to 75 percent, 

which indicates that children seldom to almost never 

experience fatigue. Functioning status score through 

PPSC instrument measured a score of 67.5, which 

interpreted as presence of limitation in play, a short play 

time, but play actively.
11

 

This finding confirms the theory of symptoms 

experience, which explains fatigue may affect 

performance status or children’s play activity in this case. 

The theory of unpleasant symptoms (TOUS) in nursing 

asserts that the consequence of final component in the 

theory is performance. Performance is defined as the 

impact of symptoms or complaints to an individual ability 

in performing functional activities. Functional 

performance activities of daily living, social activities and 

interaction, and role performance including work and 

other role-related tasks (e.g., work) activities, and 

manifested as play activity in children.
39-41

 

The results of this study different from previous studies 

that children with ALL exhibited a significant decrease in 

daytime activity during 5 days of dexamethasone 

administration in maintenance phase of therapy.
42

 We 

assert a hypothesis that children in maintenance phase 

who statistically showed mild-to-moderate limitation in 

play activity are displaying a form of adaptation from 

previous chemotherapy phases. Their prior familiarity 

may influence experience of next phases and enable them 

to enjoy developmentally-appropriate play activity, 

despite limitation imposed by their parents. Supports 

from family members, friends and interactions with 

environment provide coping resources that the children 

need. One of coping resources utilized by children is 

playing. Every child has their own developmental pattern 

characteristics that affect various aspects of diagnosis, 

prognosis, treatment, communication, decision-making, 

understanding to course of disease and the achieved 

result.
43

 

The weak-to-moderate strength of positive correlation 

found in this study is attributed to age groups and 

chemotherapy phases as confounding factors that 

statistically affect 19% correlation probability for 

children’s fatigue and play activity, although the other 

81% events are influenced by other, uninvestigated 

variables (Table 4). Future researches shall address 

factors that contribute to fatigue, such as physiological 

factors (level of haemoglobin or presence of anaemia, 
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nutritional status, and hydration status), types of 

medication, anxiety and depression. 

One of our study limitations is the single mean of data 

collection to measure fatigue, which only based on filling 

out an instrument, without conducting structured 

interview as a form of validation to strengthen the result 

of fatigue assessment. Fatigue assessment was done 

through self-reporting by children and parent’s report. In 

children aged 5 to 7 years, fatigue assessment was 

completed with assistance from an interviewer or 

complemented by conducting an interview.
25

 

Other finding in this study is as children with ALL 

undergoing chemotherapy grow older, their estimate 

values will become more positive. This means that play 

activity will be increased along as children become older. 

In addition, as children get further in chemotherapy 

phases (i.e., to second maintenance phase), play activity 

will progress to near-normal. 

CONCLUSION 

We report a positive correlation between children’s 

fatigue, assessed through self-report and parent’s report, 

with play activity in children with ALL treated at 

Dr.Sardjito General Hospital, Yogyakarta. This suggests 

that as children experience less fatigue, their play activity 

will increase to fully-active or near-normal. 

Therefore, we suggest all parents to persevere with their 

children’s chemotherapy, because less fatigue will be 

experienced as the phase advances (i.e., to second 

maintenance phase) and children’s play activity will 

become near-normal. Nurses and other hospital health 

professionals are advised to assess cancer-related fatigue 

continuously. Nurses, in particular, are expected to 

identify fatigue in nursing diagnosis, determine nursing 

plan and provide nursing care towards fatigue in children 

with ALL who undergo chemotherapy in order to manage 

fatigue successfully and improve children’s quality of 

life. 

ACKNOWLEDGEMENTS 

We would like to thank DR. I. Laksmi Gamayanti, M.Si., 

Psi and dr. Suryono Yudha Patria, Sp.A .(K).,Ph.D 

forthoughtful comments this article. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the Medical 

and Health Research Ethics Committee (MHREC) 

Faculty of Medicine Gadjah Mada University, 

Yogyakarta, Indonesia 

 

 

REFERENCES 

1. WHO. Fact of The Cancer, 2012. Available at 

http://who.int/mediacentre/factsheets/fs297/en/index

.html. Accessed 28 March 2012. 

2. Kementrian Kesehatan Republik Indonesia. Situasi 

Upaya Kesehatan. In: Kementrian Kesehatan 

Republik Indonesia, Ed. Profil Kesehatan Indonesia 

2012. Jakarta: Kementrian Kesehatan Republik 

Indonesia. 2013:118-191. 

3. Sitaresmi MN, Mostert S, Gundy CM, Veerman 

AJP. Health-related quality of life assessment in 

Indonesian childhood acute lymphoblastic leukemia. 

Health and Quality of Life Outcomes. 2008;8:1-8.  

4. Ali K, Purwanto I, Mulatsih S, Supriyadi E, 

Widjajanto PH, Sumadiono, et al. Yogyakarta 

Pediatric Cancer Registry : An International 

Collaborative Project of University Gadjah Mada, 

University of Saskatchewan, and the Saskatchewan 

Cancer Agency. Asian Facific Journal of Cancer 

Prevention. 2010;11:131-6. 

5. Ward E, DeSantis C, Robbins A, Kohler B, Jemal 

A. Childhood and adolescent cancer statistics 2014. 

CA: A Cancer Journal for Clinicians. 

2014;64(2):83-103.  

6. Zupanec S, Tomlinson D. Fatigue. In: Tomlinson D, 

Kline NE, eds. Pediatric Oncology Nursing 

Advanced Clinical Handbook. 2nd ed. New York: 

Springer. 2010:1-32. 

7. Whitsett SF, Gudmundsdottir M, Davies B, 

McCarthy P, Friedman D. Chemotherapy-related 

fatigue in childhood cancer: correlates, 

consequences, and coping strategies. Journal of 

Pediatric Oncology Nursing : Official Journal of the 

Association of Pediatric Oncology Nurses. 

2008;25(2):86-96.  

8. Wang XS. Pathophysiology of Cancer-Related 

Fatigue. Clin J Oncol Nurs. 2008;12:1-17.  

9. Stremler R. Sleep Habits and Fatigue of Children 

Receiving Maintenance Chemotherapy for ALL and 

Their Parents. Journal of Pediatric Oncology 

Nursing. 2010;27(4):217-28.  

10. Miller E, Jacob E, Hockenberry MJ. Nausea, pain, 

fatigue, and multiple symptoms in hospitalized 

children with cancer. Oncology Nursing Forum. 

2011;38(5):382-93.  

11. Allenidekania. Efektifitas Model Manajemen 

Kelelahan (Fatigue) Berfokus pada Efikasi Diri Ibu 

yang Memiliki Anak dengan Kanker. Disertasi. 

Universitas Indonesia, 2015. 

12. Enskar K, Essen L. von. Physical problems and 

psychosocial function in children with cancer. 

Pediatric Nursing. 2008;20(3):37-42 

13. Beck SL, Hood LE, Mitchell SA, Moore K, Tanner 

ER. Fatigue. In: Eaton LH, Tipton J.M eds. Putting 

Evidance into Practice: Improving Oncology Patient 

Outcomes. 5th ed. United States of America: 

Oncology Nursing Society (ONS). 2012:149-74. 

14. Hockenberry-eaton M, Hinds P, Neill JBO, Alcoser 

P, Bottomley S, Kline NE, et al. Developing a 



Arini T et al. Int J Res Med Sci. 2015 Dec;3(Suppl 1):S53-S60 

                                   International Journal of Research in Medical Sciences | December 2015 | Vol 3 | Supplement Issue 1    Page S59 

conceptual model for fatigue in children. European 

Journal of Oncology Nursing : The Official Journal 

of European Oncology Nursing Society. 

1999;3(1):5-11. 

15. North American Nursing Diagnosis Association. 

Domain 4. Aktivitas/istirahat. In: Herdman TH, Ed. 

Diagnosis Keperawatan: Definisi dan Klasifikasi 

2012-2014. Jakarta: EGC. 2012:293-346. 

16. Mitchell SA. Cancer-related fatigue: state of the 

science. The American Academy of Physical 

Medicine and Rehabilitation Journal. 2010;26:971-

82. 

17. Eddy L, Cruz M. The Relationship between Fatigue 

and Quality of Life in Children with Chronic Health 

Problems : A Systematic Review. Journal for 

Specialist in Pediatric Nursing. 2007;12(2):105-14. 

18. Muckaden M, Dighe M, Balaji, Dhiliwal S, Tilve P, 

Saunders DC. Paediatric Palliative Care : Theory to 

Practice. Indian Journal of Palliative Care. 

2011;S52-60. 

19. Lansky SB, List MA, Lansky LL, Riter-Sterr C, 

Miller DR. The Measurement of Performance in 

Childhood Cancer Patients. Cancer. 1987;60:1651-

6. 

20. Wong DL, Marilyn HE, Wilson D, Winkelstein ML, 

Schwartz P. Pengaruh Tumbuh Kembang pada 

Peningkatan Kesehatan Anak. In: Wilson D, 

Winkelstein ML, Schwartz P, eds. Buku Ajar 

Keperawatan Pediatrik. 6th ed. Jakarta: EGC. 

2008:108-36. 

21. Suzuki LK, Kato PM. Psychosocial Support for 

Patients in Pediatric Oncology : The Influences of 

Parents, Schools, Peers, and Technology. Journal of 

Pediatric Oncology Nursing. 2003;20(4):159-74.  

22. Hockenberry MJ, Hooke MC, Gregurich M, 

McCarthy K, Sambuco G, Krull K. Symptom 

clusters in children and adolescents receiving 

cisplatin, doxorubicin, or ifosfamide. Oncology 

Nursing Forum. 2010;37(1):E16-27.  

23. Ghazali MV, Sastromihardjo S, Rochani S, Soelaryo 

T, Pramulyo H. Studi cross-sectional. In: 

Sastroasmoro S, Ismael S, eds. Dasar-dasar 

Metodologi Penelitian Klinis. 4th ed. Jakarta: 

Sagung Seto. 2011:130-45. 

24. Lameshow S, Hoemer Jr DW, Klar J, Lwanga SK. 

Pengambilan Sampel. In: Kusnanto H, eds. Besar 

Sampel dalam Penelitian kesehatan. 1st ed. 

Yogyakarta: Universitas Gadjah Mada Press. 

1997:1-30. 

25. Varni JW, Seid M, Kurtin PS. Pediatric Health-

Related Quality of Life Measurement Technology: 

A Guide for Health. JCOM. 1999;6(4):33-40. 

26. Meeske K, Katz ER, Palmer SN, Burwinkle T, 

Varni JW. Parent Proxy – Reported Health-Related 

Quality of Life and Fatigue in Pediatric Patients 

Diagnosed with Brain Tumors and Acute 

Lymphoblastic Leukemia. Cancer. 2004;101:2116-

25.  

27. Varni JW. Pediatric Quality of Life InfentoryTM 

PedsQL. Mapi Research Trust. 2014:1-130. 

28. Varni JW, Burwinkle TM, Katz ER, Meeske K, 

Dickinson P. The PedsQL TM in Pediatric Cancer 

Reliability and Validity of the Pediatric Quality of 

Life Inventory TM Generic Core Scale, 

Multidimentional Fatigue Scale, and Cancer 

Module. American Cancer Society. 2002;94:2090-

106.  

29. Yeh CH, Chiang YC, Lin L, Yang CP, Chien LC, 

Weaver M, et al. Clinical factors associated with 

fatigue over time in paediatric oncology patients 

receiving chemotherapy. British Journal of Cancer. 

2008;99(1):23-9.  

30. Chiang YC, Hinds PS, Yeh CH, Yang CP. 

Development and psychometric testing of a Chinese 

version of the Fatigue Scale-Children in Taiwan. 

Journal of Clinical Nursing. 2008;17(9):1201-2010.  

31. Panepinto JA, Torres S, Bendo CB, Mccavit TL, 

Dinu B, Sherman-bien S, Varni JW. PedsQLTM 

Multidimensional Fatigue Scale in Sickle Cell 

Disease : Feasibility, Reliability, and Validity. 

Pediatric Blood Cancer. 2014;61:171-7.  

32. Zawistowski C. Performance scales can help 

physicians, families of pediatric cancer patients 

make informed decisions, 2012. Accessed 28 April 

2013. 

33. Dahlan SM. Hipotesis korelatif. In: Statistika untuk 

Kedokteran dan Kesehatan: Deskriptif, Bivariat, dan 

Multivariat: Dilengkapi Aplikasi Menggunakan 

SPSS. 5th ed. Jakarta: Salemba Medika. 2013:170-

9. 

34. Ghozali I. Analisis Regresi. In: Ghozali I, eds. 

Aplikasi Analisis Multivariat dengan Program IBM 

SPSS 19. 5th ed. Semarang: Badan Penerbit 

Universitas Dipenogoro. 2011:95-102. 

35. Sugoyono. Pengujian Hipotesis Asosiatif. In: 

Sugiyono, eds. Statistika untuk Penelitian. 21st ed. 

Bandung: Alfabeta. 2012:224-59. 

36. De Oliveira Campos MP, Hassan BJ, Riechelmann 

R, del Giglio A. Cancer-related fatigue: a review. 

Revista Da Associação Médica Brasileira (English 

Edition). 2011;57(2): 206–214.  

37. Hooke MC, Garwick AW, Gross CR. Fatigue and 

Physical Performance in Children and Adolescents 

Receiving Chemotherapy. Oncology Nursing 

Forum. 2011;38:649-57. 

38. Hockenberry M, Hooke MC. Symptom clusters in 

children with cancer. Seminars in Oncology 

Nursing. 2007;23(2):152-7.  

39. Lenz ER, Suppe F, Gift AG, Pugh LC, Milligan RA. 

Collaborative Development of Middle-range 

Nursing Theories: Toward a Theory of Unpleasant 

Symptoms. Advances in Nursing Science. 

1995;17(3):1-13. 

40. Lenz ER, Pugh LC, Milligan RA, Gift AG, Suppe F. 

The Middle Range Theories of Unpleasant 

Symptoms: Un update. Advances in Nursing 

Science. 1997;19(3):14-27. 

41. Gift A. Unpleasant Symptoms. In: Peterson SJ, 

Bredow TS, eds. Middle Range Theories: 

Application to Nursing Research. 1st ed. 



Arini T et al. Int J Res Med Sci. 2015 Dec;3(Suppl 1):S53-S60 

                                   International Journal of Research in Medical Sciences | December 2015 | Vol 3 | Supplement Issue 1    Page S60 

Philadephia: Lippincott Williams & Wilkins. 

2004:78-94. 

42. Sanford SD, Okuma JO, Pan J, Srivastava DK, West 

N, Farr L, et al. Gender Differences in Sleep, 

Fatigue, and Daytime Activity in a Pediatric 

Oncology Sample Receiving Dexamethasone. 

Journal of Pediatric Psychology. 2008;33(3):298-

306. 

43. Loucaides AM. Anticipatoty Mourning: 

Investigating Children and Youth’s Self-Reported 

Experiences With Life-Limiting Illness. Disertation. 

The University of Akron United States, 2010. 

 
 

 

 

 

 

 

 

Cite this article as: Tri Arini T, Widjajanto PH, 

Haryanti F. The relationship between fatigue and 

play activites of children with acute lymphoblastic 

leukemia receiving chemotherapy. Int J Res Med 

Sci. 2015;3(Suppl 1):S53-60. 


