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OBJECTIVE
Oral mucositis is undoubtedly the most common painful complication of cancer treatment, especially 
chemotherapy and adversely affects the quality of life children. This study aimed to examine the effects 
of oral health care education on the severity of oral mucositis in pediatric oncology patients.

METHODS
The semi-experimental and longitudinal study was carried out with 30 children aged eight to 18 years 
and their mothers in the pediatric oncology clinics at a university hospital. Data were collected with 
Survey Form, World Health Organization Oral Mucositis Index, and Children’s International Mucositis 
Evaluation Scale. Children and mothers in the intervention group received oral health care education 
before chemotherapy. Children’s oral health was assessed before chemotherapy (0th day) and following 
chemotherapy 7th, 14th, and 21st days. Data were analyzed with descriptive statistics, Mann-Whitney 
U test, Friedman Test.

RESULTS
The socio-demographic characteristics of the children did not affect children’s oral mucositis severity. It 
was determined a significant difference in the severity of oral mucositis between the control and interven-
tion group (p<0.05). Oral mucositis’s degree and scores were lower in the intervention groups than the 
control group on the 7th day of chemotherapy.

CONCLUSION
The findings obtained in this study suggest that oral health care education is an effective method to 
reduce the severity of oral mucositis in pediatric oncology patients. It is recommended that oral health 
care education should be given to children and their parents from the beginning of hospitalization.
Keywords: Chemotherapy; education; nursing; oral mucositis; pediatric oncology.
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Introduction

Childhood cancer known as cancer in children aged 
0–14 years and for adolescents aged 15-19 years is a main 
cause of death in children around the world.[1,2] More 
than 80% of childhood cancer cases are reported in low- 
middle nations where access to care and treatment is still 
insufficient.[1] On the other hand, childhood cancer 

survival rates have improved along with advanced treat-
ment and medical care.[3] The five-year survival rate for 
children with cancer is approximately 80-85% in high-
income countries; for Turkey, the rate is 70.8%.[4,5]

Despite advances in cancer treatment, chemother-
apy is the most used first option for the type of can-
cer treatment.[6] Chemotherapy includes the use of 
chemicals or drugs that kill or prevent the prolifera-
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Materials and Methods

Study Design and Sample
In non-randomized groups, posttest with control 
group design was used in this study. This design could 
be used in studies when reaching to the sample size is 
limited.[19] According to this design, the procedure/
test should be applied only to the intervention group. 
Then, the effects of the procedure are evaluated by a 
comparison between the intervention group and the 
control group.[19]

This semi-experimental and longitudinal study was 
carried out at the pediatric oncology unit of a university 
hospital in Edirne, on the northwest of Turkey, between 
December 2016 and March 2018. It is the only hospital 
in the Thrace region with a pediatric oncology clinic.

The study population consisted of 8-18 years old 
children who received chemotherapy treatment. Based 
on the means and standard deviations oral mucositis 
scores in the study of Yavuz and Bal Yılmaz (2015), the 
sample calculation was made in the G*Power analysis 
(3.1.9.4) program.[20] The power analysis performed 
with a power of 99%, effect size d=2.0 and alpha at 0.05, 
so each group should comprise at least 13 children. 
Calculating a possible lose sample, the size sample was 
increased by 20%. Therefore, 15 children were included 
in each group; thus, the total number of children en-
rolled was 30.

The including criteria of this study were 8-18 years 
old patients who received chemotherapy treatment; 
who had a literacy; who had no oral health problem, no 
neurodevelopmental delays, verbal difficulties, hearing 
or visual impairments; had no history of dental oral 
problem.

Ethical Considerations
Ethics committee permission was taken Trakya Univer-
sity Ethical Committee of the Faculty of Medicine 
(Permission no: 21/16) and institution permission 
was given from the Department of Pediatric Oncol-
ogy (Permission no: E-105264). This study’s aim and 
the method was explained to mothers and children 
before this study. The written consent was obtained by 
the parents and also, verbal assents were obtained by 
the children. If they did not want to continue working, 
they were informed that they could withdraw from this 
study without any reason.

Data Collection Tools
The sociodemographic data were collected from the 
children and their mothers with a survey form. The 

tion of cancer cells.[7] While chemotherapy prevents 
the proliferation and development of cancerous cells, 
it also damages the mucosal barrier by suppressing the 
growth and maturation of epithelial cells, which can di-
vide rapidly.[8-10] Oral mucositis is the most common 
oral problem identified to pediatric oncology patients 
after the beginning of chemotherapy and is one of the 
significant side effects of chemotherapy.[11-14] Oral 
mucositis is occurring in about 52% to 80% of children 
who received cancer treatment.[13]

Oral mucositis is a process leading to disruption 
in the oral mucosa, erythema, and ulcerative lesions, 
which are most common in pediatric oncology pa-
tients receiving chemotherapy.[14,15] Oral mucositis 
occurs about a week after intravenous administration 
of chemotherapies and usually recovery after 21 days.
[16] Oral mucositis affects the child’s daily life func-
tions, nutrition and quality of life.[15,17] It may also 
compromise the patient’s ability to tolerate planned 
therapy, can lead to missing doses or reducing doses. 
Accordingly, it causes prolonged hospital stay and in-
creases the cost of treatment.[9,10,15,17] Moreover, 
interruptions of treatment and dosage decreases may 
impair the effectiveness of treatment, which means that 
the survival, cure and period of remission of patients 
will be impaired.[11] Therefore, early diagnosis of oral 
mucositis is important for planning oral care and initi-
ating appropriate treatment.[15]

Nurses should follow evidence-based practices on 
the subject, to make appropriate interventions accord-
ing to their planned nursing diagnosis, to monitor and 
evaluate patients at regular intervals to prevent oral 
mucositis or to care for its occurrence.[6] Education of 
the patient and family about oral care is an important 
role of the nurses. It is important to ensure optimal oral 
hygiene during treatment as well as adequate nutrition 
of the patient. MASCC/ISOO guidelines report that 
the main component of strategies used to decrease the 
severity of oral mucositis is oral health care protocols 
and patient education.[10,18] In line with this infor-
mation, this study aims to investigate the effects of oral 
health care education on the severity of oral mucositis 
in pediatric oncology patients.

Hypothesis
H0; Oral health education which is given to pediatric 
oncology patients and mothers does not reduce the 
severity of oral mucositis.

H1; Oral health education which is given to pedi-
atric oncology patients and mothers reduce the sever-
ity of oral mucositis.
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oral mucositis degree was evaluated by the children 
self-report using World Health Organization Oral Mu-
cositis Index and Children’s International Mucositis 
Evaluation Scale (ChIMES).

Survey Form: This form was developed by the re-
searchers as a result of the literature review: 11 ques-
tions including socio-demographic characteristics of 
mothers and children (e.g., age, education level, fam-
ily structure, family income level and number of chil-
dren), 11 questions, including oral care and oral mu-
cositis care applications, and the form consists of 22 
questions.

World Health Organization (WHO) Oral Mucosi-
tis Index: This index is created specifically to mea-
sure changes in the grades of oral mucositis related 
to chemotherapy.[21] The severity of mucositis is as-
sessed on a scale of ‘0=No findings-No complaints’ to 
‘4=Bleeding, Necrosis-it does not take solid or liquid 
food, there is a need for parenteral/enteral nutrition.’ 
depending on the intensity of erythema, oedema, ul-
ceration, and pain.

Children’s International Mucositis Evaluation Scale 
(ChIMES): The scale was developed by Tomlinson et 
al. (2010) for determining the presence/absence of mu-
cositis in the mouth of children who received chemo-
therapy [22]. Yavuz et al. (2011) performed Turkish 
validity reliability of the scale. The scale consists of six 
items as follows: (1) severity of mouth pain, (2) the ef-
fects of pain on swallowing, (3) the effects of pain on 
eating, (4) the effect of pain on drinking something, 
(5) pain-relieving condition and reason, (6) pres-
ence/absence of intraoral ulcer. Depending on the an-
swer given to each of the 1st, 2nd, 3rd and 4th items 
of ChIMES, it is evaluated with the lowest ‘0’ and the 
highest ‘5’ points; the fifth item is evaluated with the 
lowest ‘0’ and the highest ‘2’ points; The sixth item is 
evaluated with the lowest ‘0’ and the highest ‘1’ point. 
The minimum score of scale is 0, and the maximum 
score is 23. The total scores should be measured in the 
centesimal system for the facility. High scores indicate 
higher severity of oral mucositis.[23]

Data Collection Procedure
Before this study, researchers prepared ‘Oral health care 
for the prevention of chemotherapy-induced oral mu-
cositis’ presentation with a PowerPoint program for pe-
diatric oncology patients and their mothers separately. 
Seven experts opinions who were nurses (5) and doc-
tors (2) specialized in pediatric oncology were given for 
confirming the content of the presentations. The con-
tent of the presentation was prepared according to the 

recommendations of the guidelines.[10,18,24,25] The 
education topics including; the reason of oral mucosi-
tis; pathophysiology of oral mucositis; factors leading 
to oral mucositis; symptoms of oral mucositis; factors 
triggering oral mucositis; prevention of oral mucositis; 
oral and dental care [steps of oral care, medicines to 
be used for tooth brushing, mouthwash, choosing of 
the toothbrush, using of electric toothbrushes, using of 
moisturizer] and nutrition.

Children were included in the groups according to 
their hospitalization line. Children whose hospitaliza-
tion line was odd numbers were included in the control 
group and whose were double numbers were included 
in the intervention group.

This study was conducted in three steps.
First Step for all Children: The researchers regu-

larly interviewed to chemotherapy nurse to determine 
chemotherapy day of children. Children were evalu-
ated according to the inclusion criteria by researchers 
(RS, ENK) before the initiation of chemotherapy (0th 
day). Eligible children were included in this study. Data 
were collected face to face interview by ‘Survey Form’ 
from all children and their mothers in children’s pri-
vate room at the pediatric oncology unit. All children’s 
mouth was evaluated by ‘WHO Oral Mucositis Index’ 
and ‘ChIMES. It took 10-15 minutes to complete the 
data collection tools.

All children and their mothers were administered 
standard oral care by chemotherapy nurse (FY) during 
hospitalization. 

Standard Oral Care: The standard oral care of pe-
diatric oncology unit was administered to all children 
by chemotherapy nurse (FY). The standard care was 
administered to both children and their mothers for 
daily mouth care. This care included tooth brushing, 
mouthwash with sodium bicarbonate solution, prepa-
ration of sodium bicarbonate solution, oral care with 
0.2% chlorhexidine.

Second Steps for Intervention Group: In addition-
ally standard care, children in the intervention group 
and their mothers received ‘Oral health care education 
for preventing chemotherapy-induced oral mucositis’ 
by the researcher (RS). The same researcher provided 
education to all children and their mothers in the in-
tervention group. While the education was given to 
the mothers in the playroom in the pediatric oncol-
ogy clinic, the children were given their rooms. The 
training was given to the mothers separately because 
the pictures in the presentations could be frightening 
and stressful for the children. Training took about 20-
30 minutes. After the presentation, children and their 
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vention). All of the children received information 
about mouth care from nurses; however, only half of 
them received information about oral mucositis from 
nurses (66.7% of control; 53.3% of intervention).

Mucositis Severity of children
Children’s level of oral mucositis was evaluated with 
the WHO Oral Mucositis Index, there was a significant 
difference among groups (p<0.001). The difference was 
found that children in control group (Table 1; Fig. 1). 
In the advanced analysis, the oral mucositis levels of 
the children were compared according to days, there 
was a significant difference between the groups on the 
seventh day (p=0.014). The children in the control 
group had a higher level of oral mucositis than the in-
tervention group on the seventh day.

Children’s level of oral mucositis was evaluated 
with ChIMES, there was a significant difference among 
groups (p=0.005). The significant difference was found 
in the control group (Table 2; Fig. 2). In the advanced 
analysis, the oral mucositis levels of the children were 
compared according to days, there was a significant 
difference between the groups on the seventh day 
(p=0.027). The children in the control group had a 
higher level of oral mucositis than the intervention 
group on the seventh day.

Discussion

Oral mucositis is undoubtedly the most common symp-
tom of cytotoxic treatment, especially chemotherapy.
[26,27] Oral mucositis could be caused hospitalization 
by causing swallowing, eating and drinking disorders, 
and as a result, the quality of life of patients might be 
decreased.[28] Despite medical treatment, hospitaliza-
tion may be prolonged, which may lead to increased 
risk of infection and increased hospital costs.[23,24,27] 
The incidence of oral mucositis in children is higher 
compared to adults due to the high rate of regenera-
tion of mucous cells in children, and the change in im-
munological response and resistance.[23] Thus, early 
diagnosis of mucositis is crucial for developing an oral 
care plan and initiating appropriate treatment. While 
many guidelines clearly state that there is lack of evi-
dence that oral care procedures and education for pre-
venting oral mucositis, it is also emphasized that patient 
education is important for reducing the incidence of 
oral mucositis caused by cytotoxic drugs.[10,18,24,25] 
Thus, the present study aimed to investigate the effects 
of oral health care education which is given pediatric 
oncology patients and their mother on the severity of 

mothers were allowed to ask questions about the topics 
which they did not understand.

Third Steps for all Children: All children’s mouth 
evaluated 0th, 7th, 14th and 21st days of chemotherapy 
with ‘WHO Oral Mucositis Index’ and ‘ChIMES’ by the 
researchers (RS, ENK).

Data Analysis
Data were analyzed using SPSS 23 package program 
(Statistical Package for the Social Science). Descrip-
tive statistics which are mean, standard deviation, fre-
quency and percentage were used analysis of indepen-
dent variables. The distribution of continuous variables 
was analyzed using the Shapiro Wilks test. The Fried-
man test was used for the comparison of independent 
and dependent variables. Mann-Whitney U test was 
used for evaluating the source of differences. The re-
sults were evaluated in a confidence interval of 95%, 
and p<0.05 was considered significant.

Results

Characteristics of Children
According to the groups, the characteristics of the 
children and mothers showed a homogeneous distri-
bution. The mean age of the children was 12.87 ± 3.02 
years in the control group, 12.46 ± 3.27 years in the in-
tervention group. More of the children (66.7%) were 
male in the control group, 53.3% of the intervention 
group were female. The mean of diagnosis time was 
12.87 ± 19.76 months for the control group, 14.27 ± 
21.89 months for the intervention group. Most of the 
children were diagnosed with ALL (53.3% of interven-
tion; 40% of control). More of the children were at the 
second phase of diseases (46.7% of control; 40.0% of 
intervention). Most of the children received third or 
fourth chemotherapy cure (75.0% of the control group; 
66.7% of the intervention group). There was no signif-
icant difference between the socio-demographic char-
acteristics of the groups and mean of the oral mucositis 
scores (p>0.05).

The mean age of the mothers was 39.53 ± 5.68 years 
in the control group, 40.80 ± 5.89 years in the interven-
tion group. More of the mothers graduated from high 
school (53.3% of control; 40.0% of intervention). All of 
the mothers were unemployed. Both groups, most of 
them were nuclear families and had moderate income.

It was found that 66.7% of the control group and 
53.3% of the intervention group brush their teeth twice 
times in a day, most of the children practice oral care 
four times in a day (93.3% of control; 86.7% of inter-
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though all the children received information about oral 
care, nearly half of them did not receive information 
about oral mucositis. In a study conducted by Yavuz 
and Bal Yılmaz, it was reported that 68.75% of children 
with cancer received mouth care education and 75.0% 
of them received education related to oral mucositis.
[15] Arshadi Bostanabad et al. stated that 56.6% of the 
pediatric oncology patients did not receive education 
about oral mucositis.[29] Nurses play a critical role 
in the prevention and management of oral mucositis. 
Also, patient education is an important component of 

oral mucositis. It was determined that oral health care 
education is effective for reducing severity of oral mu-
cositis in pediatric oncology patients.

This is widely accepted that oral care is a significant 
complement to the prevention, severity and manage-
ment of oral mucositis.[27] Patients are not regularly 
informed about how to perform oral care and the 
symptoms of oral mucositis, so healthcare profession-
als should be educated about the benefits of oral health 
to their parents and children, but this is often over-
looked in the clinic. In this study, it was found that al-

Table 1. The distribution of mucositis severity according to WHO oral mucositis index

                        Control Group (n=15)                                       Intervention Group (n=15)  Test* p

   M±SD Min Max M±SD Min Max 

Day 0th  0.00±0.00 0.00 0.00 0.00±0.00 0.00 0.00 112.500 1.000
Day 7th  1.13±1.46 0.00 4.00 0.13±0.52 0.00 2.00 66.500 0.014
Day 14th  0.33±0.62 0.00 2.00 0.13±0.35 0.00 1.00 96.500 0.340
Day 21st  0.33±0.61 0.00 2.00 0.07±0.26 0.00 1.00 89.500 0.141
Test**   19.000   3.000  
p   <0.001   0.392 

* Mann-Whitney U; ** Friedman Test; M: Mean; SD: Standard Deviation

Table 2. The distribution of mucositis severity according to ChIMES

                       Control Group (n=15)                                               Intervention Group (n=15)  Test* p

  M±SD Min Max M±SD Min Max  

Day 0th 0.00±0.00 0.00 0.00 0.00±0.00 0.00 0.00 112.500 1.000
Day 7th 11.01±47.83 0.00 47.83 1.16±4.49 0.00 17.39 73.000 0.027
Day 14th 7.45±12.82 0.00 30.43 2.90±7.82 0.00 26.09 94.500 0.285
Day 21st 7.25±12.48 0.00 30.43 1.16±4.49 0.00 17.39 88.000 0.117
Test**  12.900   4.000  
p  0.005   0.261 

* Mann-Whitney U; ** Friedman Test; M: Mean; SD: Standard Deviation

Fig. 1. Children’s oral mucositis degree according to the 
WHO oral mucositis index.
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Fig. 2. Children’s oral mucositis degree according to 
ChIMES.
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care based on collaboration with the healthcare team 
within the patient’s needs.[30] In a study carried out by 
Özcan Yüce and Yurtsever, it was found that education 
about oral mucositis reduced patients degree of oral 
mucositis and increased the quality of life.[31] There-
fore, nurses and health care professionals should ed-
ucated pediatric oncology patients and parents about 
oral care/oral mucositis for preventing and reducing 
the severity of oral mucositis.

In this study, the findings showed that children 
in the intervention group had a lower severity of oral 
mucositis than the control group on 7th chemother-
apy day. Oral mucous membranes are usually damaged 
between seven and fourteen days following cytotoxic 
therapy by the subjective complaint of pain, burning 
sensation or sorrow.[32] Cancer patients receiving 
chemotherapy generally become symptomatic four 
or five days after beginning chemotherapy, reaching 
a peak of on 10th day, and then slowly recovering in 
several weeks.[26] If the occurrence of oral mucositis 
can be prevented or reduced severity in the first week 
after treatment, the formation will be prevented in 
the next period. Also, the results of this research are 
in line with the literature. Yavuz and Bal Yılmaz exam-
ined the effects of oral care education on the severity 
of oral mucositis in pediatric oncology patient, and it 
was reported that children who received education had 
a lower oral mucositis’ degree on the 5th, 7th, 10th day 
of chemotherapy.[15] Thus, it can be said that oral care 
education is an effective method to prevent and reduce 
the severity of oral mucositis among pediatric oncol-
ogy patients.

While oral mucositis is not a life-threatening com-
plication, it has a significant impact on children’s clinic 
features and may have a wide range of physical and 
psychosocial consequences for patients.[33] Thus, 
nurses should be aware of the effects of oral mucositis 
on children and they should inform children and their 
parents about oral care techniques for the prevention 
and management of mucositis from the beginning of 
hospitalization.

This study had some limitations. Firstly, this study 
was performed within a single centre. Secondly, all 
of the pediatric cancer types and all treatment types 
which may influence different symptom were included 
in this study, maybe future study may be limited with 
some protocols or diseases. Despite these limitations, 
the study’ effect size is high d=1.98. Therefore, study 
results provide important baseline information about 
the effects of oral health care for reducing the severity 
of oral mucositis.

Conclusion 

The findings obtained in this study suggest that oral 
health care education which is given to pediatric on-
cology patients and their mothers to prevent oral mu-
cositis induced chemotherapy is effective for reducing 
the severity of mucositis in pediatric oncology pa-
tients. Therefore, we recommend that pediatric cancer 
patients and their mothers should be informed about 
oral care and oral mucositis to prevent and reduce the 
severity of oral mucositis from the first day of hospital-
ization. It was also recommended that nurses should 
assess the oral health of children every day.
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