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Abstract

Currently, cancer is the top ten cause of child mortality in Indonesia. Chemotherapy is an effective intervention to 
treat cancer children, however, has side effects, including mucositis. The prevalence of mucositis in cancer children 
is estimated to reach 45−80%, which has implications for the children’s’ quality of life. The purpose of this study 
was to identify the occurrence of mucositis in cancer children who received chemotherapy treatment. The study 
was conducted at Dr. RSUP Hasan Sadikin Bandung. This research method was descriptive quantitative. The 
consecutive sampling technique was used to determine the respondent as the study sample so that 60 respondents 
were obtained. The process of collecting data used the Oral Assessment Guide (OAG) study instrument in the form 
of a checklist sheet. Data were analyzed using frequency distribution and percentage. The results showed that almost 
all cancer children with chemotherapy treatment experienced mucositis which is 53 people (88.3%) and a small 
proportion of 7 people (11.7%) did not experience mucositis. Almost all cancer children who get chemotherapy 
treatment experience mucositis. Nurses as health workers who are most often with patients should be able to 
improve nursing care for cancer children who receive chemotherapy treatment in minimizing the occurrence of 
mucositis by conducting routine mucositis assessment and oral care to improve the quality of life in cancer children.
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Introduction

Cancer is a chronic disease that is frightening 
for everyone because the cancer death rate 
is very high. According to the World Health 
Organization (WHO) report in 2009, every 
year more than 10 million cases of cancer 
identified and is predicted to increase by 
20% annually. It is estimated that by 2020 the 
number of new cancer cases will increase to 
almost 20 million people. Currently, cancer 
is the top ten cause of child mortality in 
Indonesia (RI Ministry of Health, 2017).

Cancer incidence is high especially in 
developing countries (MOH, 2009). There 
are more than 85% of cases of childhood 
cancer occurring in developing countries, 
including in Indonesia, and it is estimated 
that in the coming decade it would increase 
to 90% (Mandiacloqlu & Pamukcu, 2004). 
According to data from the Indonesian 
Children’s Oncology Foundation, it showed 
that 2–3% of the number of cancers in 
Indonesia occur in children, which is around 
150 out of 1 million children. It is estimated 
that every year there are 4,100 new cases 
of cancer in children in Indonesia (Umiati, 
2010).

Cancer in children is different from cancer 
in adults. Hockenberry and Wilson (2009) 
stated that there are four types of cancer that 
are often experienced by children, including 
leukemia, lymphoma, central nervous system 
tumors, and solid tumors. Leukemia is a type 
of cancer that is often found in children. The 
treatment of leukemia is most often only done 
with chemotherapy without radiotherapy and 
surgery. This can also increase the number 
of children who get chemotherapy plus 
other cancer cases that also get treated with 
chemotherapy. 

Chemotherapy is the most common 
therapy for the treatment of children 
with cancer because it works effectively 
especially for systemic cancers that cannot be 
treated with surgery or radiation. Multiagent 
chemotherapy provides many successes 
in children with cancer and saves many 
children (Bartucci, Rosanna, & Daniela, 
2011). On the other hand, chemotherapy also 
has a disadvantage. This therapy is not only 
destroyed malignant cells but also killing 
other cells that are growing rapidly, such as 

intestinal mucous cells, blood cells, or hair 
follicles. This results in various side effects of 
chemotherapy that occur in various systems, 
including the hematopoietic, digestive, 
hepatic, kidney, skin and reproductive 
systems.

The side effects of this therapy depend 
on the type and dose of chemotherapy. 
Chemotherapy causes children to experience 
health problems including injuries of the 
lips and mouth (mucositis), infections, easy 
bleeding, fatigue, lethargy, hair loss, nausea, 
vomiting, diarrhea, constipation, decreased 
appetite, neuropathy, hemorrhagic cystitis, 
urinary retention, faces that become round 
and moon face, sleep disorders, and affect 
the fertility of adult patients (National Cancer 
Institute, 2010; Hockenberry et al., 2010). 
Side effects that are often experienced by 
children to interfere with daily activities, 
including schools, including the presence of 
cuts on the lips and mouth (mucositis) (van 
Vliet, Harmsen, de Bont, & Tissing, 2010), 
pain, and fatigue severity in children.

Mucositis is an inflammation and ulceration 
of the oral mucous membrane (Niscola 
et al., 2007). The oral mucosa consists of 
mucous cells that continue to divide rapidly. 
Disorders in mucous cell division due to 
chemotherapy would trigger mucositis. 
Symptoms of mucositis include the onset of 
pain, ulceration, bleeding, dry mouth, and 
difficulty speaking (Redding, 2005; Eilers, 
2004). If this disorder is not immediately 
treated, it will lead to further disruption, 
such as nutritional balance disorders and 
ultimately result in a decrease in the quality 
of life in cancer children. Furthermore, 
mucositis has a variety of negative effects 
on children (Cancer Care Nova Stovia 
(CCNS), 2008). The prevalence of mucositis 
in children with cancer is still being debated 
because there is currently no consensus 
on this mucositis incidence rate. However, 
according to a  United Kingdom Children 
Cancer Study Group and the Pediatric 
Oncology Nurses Forum or UKCCSG-PONF 
(2006), the prevalence of mucositis in cancer 
children is estimated at 30−40%. Another 
literature from Stovia’s Cancer Care Nova 
(CCNS) in 2008, said that the mucositis 
prevalence rate was even greater, which was 
around 45−80%. In Indonesia, research to 
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identify the incidence of mucositis has not 
been widely carried out, but the results of the 
study by Nurhidayah, Sholehati, and Nuraeni 
(2013) in Dr. RSUP Hasan Sadikin Bandung, 
showed that most (67.9%) of respondents 
experienced mucositis, both before and after 
chemotherapy.

Mucositis in children with cancer can 
be very severe. According to Eilers (2004), 
mucositis causes various disorders, including 
physiological disorders and functional 
disorders. Physiological disorders include 
the occurrence of lesions, ulceration, 
excessive inflammation, pain, and infection. 
Lesions and ulcerations due to mucositis 
can predispose to bacterial, fungal, and 
viral infections. This threatens the lives of 
children because it may become a systemic 
infection. While, functional disorders due 
to mucositis including difficult to chew, 
swallow, and talk. Difficulty swallowing 
experienced by children is associated 
with various consequences. Children with 
dysphagia are more at risk of developing 
aspiration pneumonia. In addition, dysphagia 
can also cause a decrease or change in 
food intake. Consequently, children would 
experience nutritional problems that require 
further treatment (Eilers, 2004). According 
to research conducted by Elting (2006) in 
Cancer Care Nova Stovia (2008), cancer 
children who experience mucositis because 
chemotherapy spends more food through 
total parenteral nutrition (TPN) and tubes 
ten times more than patients who do not 
experience mucositis. The length of the day 
of care for a cancer child who suffers from 
mucositis is also seven days longer compared 
to cancer children who do not experience 
mucositis. According to Keefe et al. (2007), 
in the United States patients who experience 
oral health disorders spend 4,000 US dollars 
for the cost of treatment.

Referral hospital of child cancer in 
Indonesia for West Java Province is Dr. 
RSUP Hasan Sadikin hospital in Bandung 
city. Observations carried out in the inpatient 
room of this hospital showed that most 
children complain of pain due to mucositis 
which makes it difficult for children to 
swallow and have difficulty eating and 
drinking, insomnia, children often wake up 
due to pain in the oral mucosa and throat, 

and children cannot speak clearly. The results 
of the preliminary study showed that most 
parents reported that their children became 
fussy, irritable, often complained of pain, 
unable to swallow food or drink, children’s 
speech ability was reduced, and children had 
difficulty articulating words clearly.

It is important for nurses to understand the 
occurrence of mucositis in cancer children 
who undergo chemotherapy, both before 
chemotherapy and after chemotherapy, and 
the factors associated with the occurrence 
of mucositis in cancer children who undergo 
chemotherapy, so that nurses can determine 
the appropriate intervention in accordance 
with mucositis conditions in cancer child. 
Nurses as professionals are responsible for 
providing quality nursing services to prevent 
and treat mucositis due to chemotherapy. It is 
necessary to study the incidence of mucositis 
in cancer children with chemotherapy. This 
study aimed to identify the occurrence 
of mucositis in cancer children with 
chemotherapy at Dr. RSUP Hasan Sadikin 
Bandung.

Method

The design of this study was descriptive 
quantitative. This study aimed to identify the 
occurrence of mucositis in cancer children 
with chemotherapy. The population in 
this study were all children suffering from 
cancer in the inpatient ward of RSUP Dr. 
Hasan Sadikin Bandung with an average 
number of patients 30 people per month. 
The sample in this study was chosen by 
consecutive sampling. The sample selection 
criteria in this study consisted of inclusion 
criteria and exclusion criteria. The inclusion 
criteria were 1) pediatric patients with 
cancer, 2) undergoing treatment or treatment 
at Dr. RSUP Hasan Sadikin Bandung, and 
3) general health conditions are good. 
Exclusion criteria were children with oral 
cancer or nasopharyngeal stage 3–4 cancer, 
and children having difficulty opening their 
mouths. The period of research was around 
3 months starting from July to September 
2015, the number of samples was 60 children 
with cancer with chemotherapy treatment in 
the Nursing Room for Children in Kenanga 
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I and II.
Identification of mucositis in children 

was done using the Oral Assessment Guide 
(OAG) instrument to assess mucositis in 
children designed by Eilers, Berger, and 
Petersen (1988); Dodd (2004); and Eilers 
(2004). OAG consists of eight assessment 
parameters, including objective assessment 
to see the status of mucous membranes, lip, 
tongue, gingival, and tooth conditions; as 
well as functional and subjective studies to 
assess sound; salivary gland function, and 
swallowing ability. The assessment described 
in the score 1–3 grades one (1) if normal, the 
value of two (2) if there is a moderate change, 
and the value of three (3) if there are severe 
changes. The method of OAG assessment 

was done by observation, visual examination, 
palpation, and auditory. The lowest mucositis 
value was 8 and the highest value was 24. 
Data analysis were done using frequency 
distribution and percentage. This study has 
received ethical approval from the Health 
Research Ethics Committee of Dr. RSUP 
Hasan Sadikin Bandung with letter number 
LB.04.01 / A05 / EC / 154 / V / 2015.

Result

The characteristics of child respondents with 
cancer in this study are illustrated in the 
following table.
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Table 1 The Characteristics of Respondents
No Characteristics Frequency (n) Percentage (%)
1 Children’s ages

Toddler 7 11.7
Preschool ages 19 31.7

School ages 31 51.7
Adolescent 3 5.0

2 Gender
Male 39 65

Female 21 35
3 The onset of age diagnosed with cancer

< 1 year 2 3.3
1 – 3 years 17 28.3
4 – 6 years 15 25
7 – 9 years 14 23.3

10 – 12 years 12 20
4 Types of Cancer

ALL-HR 34 56.7
Neuroblastoma 2 3.3

HML 2 3.3
Retinoblastoma 6 10

AML 4 6.7
NHML 4 6.7

Astrocytoma 1 1.7
Tumor Intra Abdomen 2 3.3

CML 1 1.7
William Tumor 2 3.3

Rhabdomyosarcoma 1 1.7
Synostosis 1 1.7
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Table 1 shows that the majority of 
children who suffer from cancer are in the 
developmental stages of school age as many 
as 31 people (51.7%) and the majority of 
children with cancer of male sex are 39 people 
(65%). When the child was first convicted of 
cancer, nearly half of the children at that time 
were in the age range of 1 to 3 years as many 
as 17 people (28.3%). Most of the children as 
many as 34 people (56.7%) were sentenced 
to suffer ALL.

According to the severity of cancer 
suffered by the child, almost half of the 
children had cancer with the severity of 

degree II as many as 20 people (33.3%) and 
IV as many as 21 people (35.0%). At the time 
of the study, most children were undergoing 
a chemotherapy cycle in the range of cycles 
1 to 10 cycles as many as 42 people (70.0%). 
When viewed from the length of time the 
therapy has been undertaken, most of the 
children, as many as 39 people (65.0%) had 
just undergone therapy for less than 1 year. 
Almost all children with cancer undergoing 
treatment, as many as 59 children (98.3%) 
did not have co-morbidities due to cancer. As 
for 1 (1.7%), children suffer from pulmonary 
tuberculosis as a cancer-related illness. 
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5 The level of severity
Level I 11 18.3
Level II 20 33.3
Level III 8 13.3
Level IV 21 35

6 The cycle of chemotherapy
1–10 42 70
11–20 7 11.7
21–30 4 6.7
31–40 1 1.7
41–50 1 1.7
51–60 1 1.7
61–70 3 5
71–80 1 1.7

7 Length of therapy
< 1 year 39 65

1 – 3 years 16 26.7
4 – 6 years 3 5
7 – 9 years 1 1.7

10 – 12 years 1 1.7
8 Co-morbidities

None 59 98.3
Exist 1 1.7

9 Nutritional status
Good nutrition 42 70
Undernutrition 14 23.3

Malnutrition 4 6.7

Table 2 Incidences of Mucositis in Children with Chemotherapy (n = 60)
Incidences Frequency (n) Percentage (%)

No Mucositis 7 11.7
Mucositis 53 88.3
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Viewed from nutritional status, most of the 
children were as many as 42 people (70.0%) 
with good nutritional status and there was a 
small portion of as many as 4 people (6.7%) 
with malnutrition status.

The mucositis incidence in children with 
cancer undergoing treatment in the Kenanga 
I and II Child Care Room of Dr. RSUP Hasan 
Sadikin Bandung can be described as follows. 
Children experienced mucositis as much as 
88.3% (53 people) and did not experience 
mucositis as much as 11.7% (7 people).

Discussion

Patients with chemotherapy have a risk of 
mucositis around 20% –40%. Oral mucositis 
would be characterized by objective signs 
(erythema, lesions, and edema), subjective 
changes (pain, sensitivity, and dryness), and 
changes in function (sound changes, chewing 
and swallowing) (Potting et al., 2005). 
Mucositis is caused by cell injury. Cell injury 
caused by drugs includes side effects of 
chemotherapy, chemicals, infections, trauma, 
or tissue irritation due to mechanical objects 
(such as friction between the mucosa and 
objects or using improper toothbrushes).

The results of this study indicate that 
almost all children with chemotherapy 
treatment experienced mucositis as many 
as 53 people (88.3%), and a small portion 
of 7 people (11.7%) did not experience 
mucositis. The results of this study inline with 
Nurhidayah, Sholehati, and Nuraeni (2013) 
study found that most (67.9%) of children 
with chemotherapy experienced mucositis. 
According to the  United Kingdom Children 
Cancer Study Group and the Pediatric 
Oncology Nurses Forum or UKCCSG-PONF 
(2006), the prevalence of mucositis in cancer 
children is estimated at 30−40%. Another 
literature from Stovia’s Cancer Care Nova 
(CCNS) in 2008, said that the mucositis 
prevalence rate was even greater, which was 
around 45−80%.

Mucositis in children with cancer can 
be very severe. This is related to Back 
(1999) in Eilers (2004)’s opinion which 
stated that children have a higher risk of 
developing mucositis compared to other 
ages because in children epithelial cells 

and mucous membranes are more sensitive 
to toxicity. According to Eilers (2004), 
mucositis causes various disorders, including 
physiological disorders and functional 
disorders. Physiological disorders include the 
occurrence of lesions, ulceration, excessive 
inflammation, pain, and infection. Lesions 
and ulcerations due to mucositis would 
predispose to bacterial, fungal, and viral 
infections. This threatens the lives of children 
because it would become a systemic infection. 
While functional disorders due to mucositis 
including difficult to chew, swallow, and talk.

This study shows that 88.3% of cancer 
children with chemotherapy suffer from 
mucositis. According to children’s’ 
symptoms, they said that they faced various 
kinds of disorders, including pain, difficulty 
sleeping, eating disorders, mood disorders, 
and disruption of activity. So that all these 
things have direct implications for the children 
quality of life. This research in line with 
the research of Mottalebnejad et al. (2008) 
which showed that before chemotherapy, 
almost all respondents did not have mucositis 
according to the oral mucositis assessment 
scale (OMAS) score. In addition, Cheng, 
Chang, and Yuen’s (2004) study also stated 
that most children before chemotherapy did 
not experience mucositis according to OAG 
scores.

Assessing the side effect of chemotherapy 
in a child is significant including mucositis. 
The mucositis that occurs may cause a variety 
of disorders, such as eating difficulties which 
will eventually cause nutritional disorders. 
The nutritional disturbance would affect a 
child’s immunity and increase the occurrence 
of mucositis in children. In addition, 
mucositis can also cause pain in the oral area 
which would greatly disrupt the comfort of 
the child and decrease children’s quality of 
life physically, psychologically, cognitively, 
and socially (Cheng et al., 2012). Families, 
especially parents, have a role in caring 
for children. Research shows that parents 
as family caregivers have a poor quality 
of life (Maziyya, Rahayuwati, & Yamin, 
2018). Parents with cancer children have 
higher stress levels than parents with normal 
children. Effective coping strategies for 
parents would help parents avoid excessive 
stress (Dwirexsi, Lukman, & Rafiyah, 2018).
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Nurses as health workers closest to child 
cancer patients should improve nursing care 
quality for children with cancer to minimize the 
occurrence of mucositis due to chemotherapy 
treatment. Nursing interventions include 
paying attention to children’s oral hygiene, so 
the oral area is clean and healthy, preventing 
plaque on the surface of the teeth,  keeping 
the oral mucosa moist, maintaining mucosal 
integrity, preventing infection, preventing 
chapped and injured lips, and maintain good 
mouth function. The oral mucosa damaged 
by chemotherapy is unavoidable, but the 
prevention of infection in the mouth would 
minimize damage to oral tissue.

Conclusion

The results of this study indicate that all 
cancer children with chemotherapy treatment 
experienced mucositis. Nurses as health 
workers who are most often in contact with 
children cancer patients should be able to 
improve nursing care for children with cancer 
to minimize the occurrence of mucositis due 
to this chemotherapy treatment. Nursing 
interventions include paying attention to oral 
hygiene in children. By paying attention to oral 
hygiene in children, it would help maintain a 
clean and healthy oral cavity, preventing the 
occurrence of plaque on the tooth surface 
that would prevent dental caries, keeping 
the oral mucosa moist, maintaining mucosal 
integrity, preventing infection, preventing 
chapped and injured lips, and maintaining 
good mouth function. The oral mucosa 
damaged by chemotherapy is unavoidable, 
but the prevention of infection in the mouth 
would minimize damage to oral tissue. 
Nurses can develop operational standards for 
oral care procedures for cancer children who 
undergo chemotherapy including cleaning 
the oral mucosa without causing trauma, 
moisturizing the lips and oral cavity, relieving 
pain and inflammation, and brushing teeth 
with a soft toothbrush. This procedure aims 
to improve the quality of nursing care so that 
it can ultimately improve the quality of life 
in cancer children. In addition, nurses should 
be able to involve the family in the care of 
cancer children in preventing and detecting 
the occurrence of mucositis in children so 

that the occurrence of mucositis can be 
minimized.
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