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Abstract

Mucositis is very common in children with cancer who received chemotherapy. Mucositis in children renders
other health problems such as pain, eating problems, insomnia, and emotional problems that directly determine
children’s quality of life. The purpose of this research was to identify how the effects of mucositis on quality of
life in children with cancer who received chemotherapy. The method used in this research is correlative descriptive
analytic with cross-sectional design. Samples taken in this research utilized consecutive sampling technique. The
children with cancer who met the inclusion criteria were approached to participate in this research. Sixty children
with cancer hospitalized in Dr. Hasan Sadikin Hospital Bandung recruited in this research. Mucositis identification
utilized Oral Assessment Guide (OAG). Data quality of life (QoL) would be assessed with PedsQoL Cancer Module
3.0. Data were analyzed by Chi-square correlation test. There are 53 children (88.3%) who experienced mucositis.
In contrast, there are only 7 children who didn’t experience mucositis (11.7%). Based on this survey, there are 37
children (61.7%) have bad quality of life. Otherwise, 23 children (38.3%) have good quality of life. This research
found that there is a significant relationship between mucositis and QoL of children with cancer. Accordingly, the
relationship between mucositis cases and QoL of children with cancer valued at 0.006 (p<0.05). Mucositis cause
low QoL in children with cancer compared to them without mucositis. Nurse should increase nursing care for
children with mucositis as the side effect of chemotherapy. Suggested efforts are to prevent mucositis complication
that will impact QoL, such as giving oral care with honey, keeping humid oral mucosa, and preventing infection.
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Introduction

Cancer is a group of abnormal cells formed
by growing, unlimited and uncoordinated
cells unrelated to surrounding cells and
physiologically malfunctioned (Price &
Wilson, 2013). This abnormal group of
cells is produced by factors; genetic and
surroundings (Baggot et al., 2002). It
changes cell metabolism and destructs body’s
physiological functions (Price & Wilson,
2013).

Nowadays, cancer is a serious and
threatening disease for children around the
world. The threat is immense according to
recent numbers of new cancer sufferers.
National Cancer Institute or NCI (2009)
stated that there are more than six millions
new cancer sufferers every year. Additionally,
NCI (2009) assumed four percent cancer
were in children.

Children with cancer is a growing problem
in Indonesia (Sujudi, 2002). According to
Gatot (2008), the prevalence of cancer in
children in Indonesia hits four percent and it
means four percents of birth rate in Indonesia
will suffer cancer. Nowadays, cancer is
included into the top ten of lethal cause of
children mortality in Indonesia (Kemenkes
RI, 2017). This fact is supported by the
data from National Hospital (RSUPN) Dr.
Cipto Mangunkusumo Jakarta which also
showed that cancer is included into the top
ten of lethal cause of children mortality in
Indonesia. The data from Dr. Hasan Sadikin
Bandung Hospital in 2010 showed similar
fact; that cancer is the first cause for children
mortality in this hospital and chemotherapy
in children with cancer is the most common
case (Departemen Ilmu Kesehatan Anak
RSUP Dr. Hasan Sadikin Bandung, 2016).

Cancer in children should be treated
adequately. NCI (2009) stated that cancer
treatment in children includes chemotherapy,
bio-therapy, radiological therapy, cyrotherapy
and spinal cord transplant peripheral
blood stem cell. The most applied therapy
in cancer for children is chemotherapy.
Chemotherapy does not only provides a
good impact, but also provides adverse
side effects for children, both physically
and psychologically. Side effects that occur
depend on the type and dose of chemotherapy
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drugs used. Chemotherapy causes children
to be susceptible to mucositis, infections,
bleeding, fatigue, lethargy, hair loss, nausea,
vomiting, diarrhea, constipation, decreased
appetite, neuropathy, haemorrhagic cystitis,
urinary retention, moonface, sleep disorders,
and an effect on fertility adult (National
Cancer Institute, 2010; Hockenberry et
al., 2010). The most common side effect
experienced by children is mucositis. This
often interferes with the daily activities of the
child, including school (van Vliet, Harmsen,
de Bont, & Tissing, 2010). Mucositis is an
oral mucosa membrane inflammatory and
ulceration. Oral Mucosa consists of mucosa
cells that incessantly and promptly divided.
Chemotherapy disturbs mucosa cell division
and it leads to mucositis. Mucositis has
negative effects for children (Cancer Care
Nova Stovia (CCNS), 2008).

According to a study by United Kingdom
Children’s Cancer Study Group and Pediatric
Oncology Nurses Forum or UKCCSG-PONF
in 2006, the mucositis prevalence among
children is around 30—40%. Another study by
Cancer Care Nova Stovia (CCNS) in 2008,
stated that mucositis prevalence was even
bigger, it was 45—80%. In Indonesia, studies
on mucositis prevalence are yet unpopular.
Despite, Nurhidayah, Sholehati, and Nuraeni
(2013) from Dr. Hasan Sadikin Hospital
Bandung, revealed that most respondents
suffered from mucositis (67.9%).

Mucositis in children renders other health
problems; pain, insomnia, eating problems
and emotional problems that directly
determine children’s quality of life. A study
by Cheng et al. (2012) on mucositis effects
to children’s quality of life comprised 140
children of 6—18 years old in China disclosed
decrease of quality of life based on problems
of eating, gulping, drinking, sleeping and
talking. In Indonesia, studies on quality of
life of children with cancer are yet unpopular.
Despite, Irmawati, Irwanto, and Cahyadi
(2013) from hospital in Surabaya identified
the quality of life in children with cancer
using PedQoL 3.0, this studies revealed
that the scores from children for treatment
anxiety, cognitive problem and total scale
was high. The subscale procedure anxiety,
worry, and pain-hurt had low-scores for
both children, and the overall scores was
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61-81. Another study by Cheng (2008) in
Hong Kong, revealed 80% oral mucositis by
cancer therapy in adults resulted disturbance
to patients’ daily activities and psycho-social
functions. The study utilized Chinese Version
Functional Assessment of Cancer Therapy
General Questionares (Ch-FACT-G).
The result illustrated correlation between
mucositis effects to children’s quality of life;
social, emotional, and physical life. Quality
of life should be considered as a significant
consideration for cancer treatment in children.
Dr. Hasan Sadikin Hospital Bandung is the
reference hospital for children cancer case
in West Java. A study on children cancer
case in this hospital disclosed that most
children were suffering from pain caused
by mucositis. This pain leads children to
experience gulping, drinking, sleeping and
speaking problems. Pre-study showed similar
result, most parents claimed their children
suffered from emotional (easily disturbed)
and physical problems as well as eating and
speaking problems (articulation).

It’s very important for nurse to understand
effects of mucositis to the quality of life of
children with cancer. This understanding
helps nurses to decide properly nursing
interventions for children regarding their
condition. Consequently, mucositis effects
on quality of life of children with cancer is
essential to be studied. The objective of this
study is to identify mucositis effect on quality
of life of children with cancer.

Method

This study design used correlative descriptive
analytic with cross sectional design (Polit &
Beck, 2008). This method aimed to recognize
how mucositis determines the quality of
life of children with cancer. Hypotheses
formulated in this research are mucositis
effect to quality of life of children with
cancer is exist. The object of this research is
children with cancer in children care centre in
Dr. Hasan Sadikin Hospital Bandung which
has average attendance of 30 children each
month. Samples were obtained in this research
using a consecutive sampling method. The
inclusive criteria were: 1) the object of this
research is children with cancer aged 2-18
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years, 2) children were in ongoing treatment
in Dr. Hasan Sadikin Hospital Bandung, and
3) children were in stable hemodynamic
conditions. While the exclusive criteria is
children with nasofaring cancer stage 3-4; the
children in this stage are obstructed to open
their mouth, therefore it’s almost impossible
to assess their mucositis. The time range of
this research is 3 months from July 2015 to
September 2015 with 60 samples of children
with cancer hospitalized in Kenanga I and II
Children Care Center in Dr. Hasan Sadikin
Hospital Bandung.

Mucositis  identification in  children
utilized Oral Assessment Guide (OAG). This
instrument was designed by Eilers, Berger,
and Petersen (1988); Dodd (2004); and
Eilers (2004). This assessment is considered
as affable for nurses to assess mucositis in
children. OAG consists of eight assessment
parameters, namely 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 is
described in score 1 to 3 for each parameter.
Score one (1) if normal, score two (2) if
there is a moderate change, and score three
(3) if there are severe changes. The method
of OAG assessment is done by observation,
visual examination, palpation, and auditory.
The lowest mucositis score is 8 and the
highest score is 24.

Data of children quality of life would be
assessed with PedsQoL (Pediatric‘s Quality
of'Life) Cancer Module 3.0 designed by Varni,
Burwinkle, dan Seid (2005). This instrument
is proven for its reliability and validity and
had been translated into 69 languages. The
PedQoL Cancer Module 3.0 instrument is
specifically used to assess the quality of
life of children with cancer. The PedQoL
Cancer Module 3.0 includes eight domains,
namely pain and hurt, nausea, procedural
anxiety, treatment anxiety, worry, cognitive
problems, perceived physical appearance,
and communication. Assessment is given
with a score of 0 to 4 on each item in question.
Each answer to the question is converted to a
scale of 0 to 100 for standard interpretation,
namely the score 0 = 100, score 1 =75, score
2 =150, score 3 =25, and score 4 = 0. The total
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score is calculated by adding the score of the
question answers divided by the number of
questions answered on all domains.

Research of nursing must be tied to
these codes of conduct; self determination,
anonymity and confidentiality, protection
from discomfort, beneficence and justice
(Polit & Beck, 2008). This study has received
ethical approval from the Health Research
Ethics Committee Dr. Hasan Sadikin
Hospital Bandung with a number of ethical
clearance  LB.04.01/A05/EC/154/V/2015.
The researcher would take sample of data in
accordance with procedures foradministrative
and research permission.

Samples of data would be processed
with statistical analysis on result of study.
Data analysis will use univariat dan bivariat
analysis. Univariat analysis aimed to analyze
research variables descriptively. Descriptive
analysis describes mucositis cases and
quality of life of children with cancer
using mean value, standard deviation, and
frequency distribution. Univariat result data

showed here as frequency and percentage.
Bivariat analysis was completed to examine
hypothesis with proportion differentiation
test using correlative statistical test (Chi-
square correlation test). Moreover, the latter
employed to determine relation between
independent and dependent variables. This
analysis employs meaning degree o 5%
(p<0.05). If only p<a, therefore hypothesis is
rejected.

Result

This research was completed in Kenanga
Room I and II Children Care Center in Dr.
Hasan Sadikin Hospital Bandung in 3 months
since July to September 2015. There were 60
hospitalized children with cancer and earned
chemotherapy in both rooms.

Mucositis case of hospitalized children
with cancer in Children Care Center Kenanga
Room I and IT Dr. Hasan Sadikin Hospital
Bandung is drawn in table below.

Table 1 Mucositis Case of Hospitalized Children with Cancer in Children Care Center (n = 60)

Mucositis Case Frequency (n) Percentage (%)
Non-Mucositis 7 11.7
Mucositis 53 88.3

Table 2 Quality of Life of Hospitalized Children with Cancer in Children Care Center (n = 60)
according to PedQoL Cancer Module 3.0

Minimum Score —
Maximum Score

Deviation Standard

Quality of Life Value Mean
Total Score 49.23
Pain and Hurt 48.75
Nausea 39.50
Procedural Anxiety 48.61
Treatment Anxiety 71.39
Worry 33.75
Cognitive Function 50.23
Physical Function 58.33
Communication Function 54.44

21.73 11.54 —94,44
35.26 0.00 —100.00
33.59 0.00 —100.00
39.78 0.00 —100.00
33.63 0.00 —100.00
38.92 0.00 —100.00
25.49 0.00 —100.00
36.47 0.00 —100.00
33.52 0.00 —100.00

Table 3 Quality of Life of Hospitalized Children with Cancer in Children Care Center (n = 60)
according to PedQoL Cancer Module 3.0

Quality of Life Frequency (n) Percentage (%)
Good Quality of Life 23 383
Bad Quality of Life 37 61.7
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Tabel 4 Mucositis Correlation with Quality of Life of Hospitalized Children with Cancer in

Children Care Center (n = 60)

Variables

Quality of Life PedQoL Cancer Module 3.0

Mucositis Case

p=0.006

Table 1 showed that most children
with cancer who received chemotherapy
experience mucositis as many as 53 people
(88.3%). As a fraction as many as 7 people
(11.7%) had no mucositis.

Quality of life (QoL) of hospitalized
children with cancer in Children Care Center
Kenanga Room I and II Dr. Hasan Sadikin
Hospital Bandung is drawn in table below.

Based on table 2, questionnaire PedQoL
Cancer Module 3.0 expose quality of life
based on treatment anxiety experienced by
children with cancer attain highest value
mean (71.39). Quality of life with high mean
value in addition to aspects of treatment
anxiety also followed by aspects of perceived
physical appearance (58.33), communication
(54.44), and cognitive problems (50.23).
Otherwise, quality of life based on children’s
worry to face their illness and their medication
has lowest value mean of 33.75, followed by
aspects of nausea (39.50), procedural anxiety
(48.61), and pain and hurt (48.75).

Based on table 3, there are 37 children
(61.7%) have bad quality of life. Otherwise,
23 children (38.3%) have good quality of life.
Mucositis correlation with quality of life of
hospitalized children with cancer in Children
Care Center Kenanga Room I and II Dr.
Hasan Sadikin Hospital Bandung drawn in
table below.

Based on table 4, there’s such a significant
relationship between mucositis and quality
of life of children with cancer. Accordingly,
the relationship between mucositis cases
and quality of life of children with value p
of 0.006 (p<0.05) based on quality of life
PedQoL Cancer Module 3.0.

Discussion

Mucositis Cases in Children with Cancer

Patients who earned chemotherapy were
risked 20%-40% to experience of mucositis.
Oral mucositis symptoms consist of objective
symptom (erythema, lesions, and edema),
subjective changes (pain, sensitivity and dry
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feeling) and functional adjustment (changes
of voice, gnawing and swallowing) (Potting et
al., 2005). Mucositis caused by injured cells.
Injured cells ensued by drugs; chemotherapy
side effects, chemicals, infections, traumas
or irritated lattice caused by mechanic stuffs
(for example, contact between mucosa and
stuffs as tooth brush).

This result shows that almost all children
with cancer who earned chemotherapy
experienced mucositis. There are 53 children
out of 60 (88.3%) who experienced mucositis.
In contrast, thereare only 7 children who didn’t
experience mucositis (11.7%). This research
synchronizes former research by Nurhidayah,
Sholehati, and Nuraeni (2013) who showed
that most children with cancer (67.9%) who
earned chemotherapy experienced mucositis.
According to a study by United Kingdom
Children’s Cancer Study Group and Pediatric
Oncology Nurses Forum or UKCCSG-PONF
in 2006, mucositis prevalence in children
with cancer reach 30—40%. Another study by
Cancer Care Nova Stovia (CCNS) in 2008,
revealed bigger probability of mucositis
prevalence (45—80%).

Mucositis in children with cancer could
be categorized as severe. According to
Eilers (2004), mucositis renders various
disorders; physiologically and functionally.
Physiological disorders caused by mucositis
are lesions, ulceration, extra inflammation,
pain and infection. Lesions and ulceration
caused by mucositis predispose bacterial
infection, fungi and virus. This will threat
children for its systemic infection risk. In
addition, functional disorder caused by
mucositis are gnawing, swallowing and
speaking obstruction.

This research reveals 88.3% of children
with cancer who earned chemotherapy
experienced mucositis. Based on claims
by children with cancer who experienced
mucositis, there are several disorders
entailing. They are soreness, insomnia,
eating and emotional problem and activity
obstruction. These disorders disturb directly
the quality of life of children with cancer.
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Quality of Life of Children with Cancer

Severe illnesses emerged in childhood;
cancer is one of them, could bring down
children’s growth and future prospects.
Cancer is a severe disease with double
effects; the troubling illness itself and side
effects of its treatments. Cancers need
continuing medication and treatment, one
of them is chemotherapy. Severe condition
experienced by children costs their physical,
psychological and social condition (Bulan,
2009). This cost due to children’s maturation
process and children growth in each level.
Disturbed growth relates children’s quality of
life.

Continuing chemotherapy for children with
cancer will cost physically (easily infected,
bleeding, fatigue, lackluster, falling hair,
mucositis, sick, constipation, low appetite,
neuropathy, hemorrhagic cystitis, urinate
retention, moonface, insomnia and fertility
for adults). Psychosocial effect is another
side effect of continuing chemotherapy.
Among them are mood disorder, anxiety, lost
confidence, low self esteem, depression and
behavioral changes lead to school refusal
(Hockenberry et al., 2010). All these are
immense for children with cancer. Moreover,
their quality of life will decrease to the lowest
level.

Based on questionnaire PedQoL Cancer
Module 3.0 children with cancer who
hospitalized and experienced treatment have
low quality of life. Based on this survey, there
are 37 children (61.7%) have bad quality of
life. Otherwise, 23 children (38.3%) have
good quality of life. This number reveals
most children with cancer are in no good
quality of life.

Questionnaire PedQoL. Cancer Module
3.0 expose quality of life based on treatment
anxiety experienced by children with cancer
attain highest value mean (71.39). Result of
this questionnaire displays anxiety treatment
for children with cancer resulted better
quality of life compared to other aspects. This
aspect comprises treatment for children’s
anxiety emerged throughout their medication
at hospital. Regularity of medication leads to
low anxiety throughout their medication at
hospital. A similar study conducted by Bariah
et al. (2011) in Malaysia also shows that the
quality of life aspect in terms of treatment of
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anxiety has the highest mean value of 81.94.
The research of Ji et al. (2011) also shows
that quality of life viewed from procedural
anxiety has a mean value of 68.02. This
indicates that children are experiencing
fears about the procedural treatment that
undergoes, resulting in decreased quality of
life. Quality of life with high mean value in
addition to aspects of treatment anxiety also
followed by aspects of perceived physical
appearance (58.33), communication (54.44),
and cognitive problems (50.23).

Otherwise, quality of life based on
children’s worry to face their illness and their
medication has lowest value mean of 33.75.
The latter contradicts the previous; in case of
facing illness and medication, the children
attained lowest score. The children are
vulnerable to anxiety of side effects, or their
probability of thriving medication. Moreover,
the anxiety of recurrence of cancer is also
excess their feeling. These factors contribute
to lower children’s quality of life. In this
study, the quality of life with the lowest mean
value in addition to the aspects of worry or
fear, followed by aspects of nausea (39.50),
procedural anxiety (48.61), and pain and hurt
(48.75) that show has a worse quality of life
when compared with other aspects.

This study is in line with the results of
research Fawzy et al. (2013) that conducted
in Egypt using the PedQoL Cancer Module
3.0 questionnaire. Research of Fawzy et al.
(2013) showed that children with cancer had
a poor quality of life with a mean value of
62.29. When viewed from various aspects
that shape the quality of life, the research of
Fawzy et al. (2013) have similar results with
the results of this study where the lowest
mean value of quality of life score is in the
aspects of worry (44.11), perceived physical
appearance (50.6), and procedural anxiety
(55.34). While the highest mean value on
quality of life score is in communication
(75.98) and cognitive problems (72.63).

The similar studies in Brazil also used the
PedQoL Cancer Module 3.0 questionnaire
(Scarpelli et al., 2008). This study shows
that children with cancer have poor quality
of life with a mean of 76.41. But in a study
in Brazil it shows that the aspect of pain and
hurt has a higher value than other aspects
with a mean value of 86.47. This shows that
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the children are able to adapt to the pain
and hurt that felt. The study was supported
by research conducted by Tsuji et al. (2011)
in Tokyo, Japan, which also showed poor
quality of life in children with cancer with
a mean of 77.89. In the study of Tsuji et al.
(2011), communication aspect has the lowest
value when compared with other aspect with
mean value equal to 67.03. Based on this it
can be concluded that children with cancer
may have obstacles in communication, for
example because it is difficult to tell doctors
and nurses what is felt, answer questions from
doctors and nurses, and difficult to explain
the disease to others.

If the value of quality of life in these
countries is compared between the mean
values of this study conducted in Indonesia,
especially in Dr. Hasan Sadikin Hospital
Bandung with some studies conducted
abroad, including in Thailand, China, Brazil,
Japan, Malaysia, and Egypt, the value of
total quality of life of children with cancer
in Indonesia is much lower when compared
with the score of quality of life values in the
countries outside. This shows that the quality
of life of cancer children in Indonesia is
worse when compared with other countries.
Thus it is necessary efforts of health workers,
especially nurses to be able to improve the
quality of life of cancer children in Indonesia
in particular. Nurses should be able to provide
support to children and families in identifying
effective coping strategies so that children
and families feel comfortable in chronic
conditions experienced by children and can
adapt positively to have a better quality of
life.

Mucositis Relationship with Children with
Cancer Quality of Life

This study found that there’s such a
significant relationship between mucositis
and quality of life of children with cancer.
Accordingly, the relationship between
mucositis cases and quality of life of children
with value p of 0.006 (p<0.05) based on
quality of life PedQoL Cancer Module 3.0.
Mucositis is able to worsen quality of life of
children with cancer in comparison with non
mucositis case in children with cancer.

This study confirms previous study by
Cheng et al. (2012) on mucositis effects on
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quality of life of children and teenager as
it taken from 140 samples with age range
of 6—18 in China. Cheng’s study found
that there’s generic decrease of quality of
life among children and teenagers with
cancer. Common symptoms emerged as
eating, swallowing, drinking, sleeping, oral
problem. Another study by Cheng (2008) in
Hong Kong revealed oral mucositis, caused
by cancer therapy, among 80 adult patients
had disturbed their daily activities and social
life. The result confirmed positive line of
mucositis effects on social life, emotional
life and physical fitness among children. The
conclusion is, the children who experience
mucositis  were disturbed physically,
emotionally and socially. The disturbs lead to
a worsened quality of life.

In this matter, nurses should actively
foster children with cancer to minimize the
occurrence possibility of mucositis caused by
chemotherapy. Possible treatments are oral
cares; oral cleanliness to protect oral cavity,
to prevent plaque emergence on teeth, to keep
mucosa humid, to keep mucosa integrated, to
keep away infection, to prevent oral ulceration
and to maintain other oral functions. Oral
mucosa damage is unavoidable, but it could
be minimized by preventing infection.

Moreover, the children with heavy side
effects should experience good quality of
life. They should be physically, emotionally
good and excel their social and academic life.
One of prime efforts, to boost their quality
of life, is children ought to learn their course
at the hospital as well as to interact and earn
their emotional therapy to help them to cope
with the side effects.

Conclusion

This research found that there is a significant
relationship between mucositis case in
children with cancer with their quality of life
explained by p value = 0.006 (p<0.05) based
on quality of life PedQoL Cancer Module 3.0.
Therefore, significant relationship between
mucositis with quality of life in children
with cancer is confirmed. Mucositis cause
low quality of life in children with cancer
compared to them without mucositis.

Nurse, in this matter, should increase
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cares for children with cancer to minimize
mucositis probability as side effect of
chemotherapy. Suggested efforts are cares
for oral cleanliness to maintain healthiness
of oral cavity, preventing surface plaques
on children teeth to ward off dental caries,
keeping humid oral mucosa, maintaining
mucosa integrity, preventing infection,
preventing oral ulceration and maintaining
oral function. Oral mucosa damage is
unavoidable. However, prevention steps to
ward off infection could minimize damage
to oral functions. Additionally, profound
side effect of medication shouldn’t prevent
children to gain good life; physical,
emotional, social and academic. To provide
them opportunities to learn and to interact
while they are hospitalized and to give them
extra sessions of psycho-therapy would help
them to cope with medication’s side effects.
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