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Abstract
Objective: This quasi-experimental study compared the effectiveness of chewing gum and gar-
gling with a saline solution as two types of intervention to reduce oral mucositis scores.
Method: The sample consisted of 44 children who were divided into two groups, one of which 
chewed gum, and the other gargled with a saline solution. The Mann-Whitney U test was used to 
analyze the data.
Results: There was a significant difference (p = 0.001) in post-intervention oral-mucositis 

with a saline solution (p = 0.001).
Conclusions: The data showed that chewing gum is more effective than gargling with a saline 

-
tients.

© 2018 Elsevier España, S.L.U. Todos los derechos reservados.

Introduction

Oral mucositis is a side effect of chemotherapy. The inci-
dence of oral mucositis in pediatric cancer patients in the 
United States amounted to 132 000 cases1. At Indonesia’s 

the data showed that 20 of 30 children undergoing chemo-
therapy experienced oral mucositis. It is known that chemo-
therapeutic agents can directly damage oral mucosa 
epithelial cells or compromise children’s immune systems, 

rate for oral mucositis is only 1%, 40% of patients experi-
enced severe ulceration that caused physiological and func-

tional disorders that decreased the patients’ quality of 
life2-4. A side effect with such an impact on quality of life 
requires proper management.

Management of oral mucositis in Sanglah Hospital  Denpasar 

infection. Regarding oral decontamination, Sanglah Hospital 
uses three main ingredients, namely 0.2% chlorhexidine, 
iodine, and saline. However, some studies do not recom-

ineffectiveness in reducing the severity of oral mucositis . 

-



mouth and irritate the tissues7.
Nurses, as professional health workers, have a vital role 

in preventing and managing oral mucositis in children un-
dergoing chemotherapy. One treatment for resolving muco-

and saliva production. This can prevent xerostomia (dry 
mouth) and prevent or minimize irritation and ulceration. 

is useful in maintaining oral mucosa moisture and acceler-
ates tissue granulation.

The purpose of this study was to compare the effective-
ness of chewing gum with that of gargling with a saline solu-
tion on resolving oral mucositis in children with cancer who 
are undergoing chemotherapy. The results of this study are 
expected to enrich pediatric nursing practice and directly 

-
ing chemotherapy.

Method

The study employed a quasi-experimental design with con-
secutive sampling. The sample (n = 44) was composed of 

chemotherapy. The children were divided into two groups of 
22 each; one group used the chewing gum intervention, and 
the other was the saline-solution-gargling intervention 
group. The instrument used to measure oral mucositis 
scores was the Oral Assessment Guide (OAG)8, an instrument 

9. Data collec-
tion was completed within a month. During the first two 

solution-gargling group, and the final two weeks of that 
month were devoted to collecting data from the gum-chew-
ing group. Pre-test mucositis scores were recorded for the 
children prior to chemotherapy, with intervention-data col-

-
tinuing until the sixth day for each group. Each intervention 
was administered three times daily, and all children fasted 
for one hour prior to engaging in their assigned interven-

-
nation. Post-test mucositis scores were measured on the 

-
ate, and multivariate analyses. Bivariate analysis used a 

-
-

10.

Results

characteristics among the respondents in the full sample. 
This homogeneous data acquisition for all confounding vari-

-
tions in respondent characteristics; rather, the interven-
tions were the cause.

respondents in the study had similar characteristics and muco-
sitis scores (p = 0.135; α = 0.05). Post-intervention mucositis 

and the gargling interventions (p = 0.029; α =0.05).

greater in the gum-chewing group (p = 0.001; α = 0.05), indi-
cating that chewing gum is a more effective intervention to 
reduce oral mucositis than is gargling with a saline solution.

Based on independent t-test data, the following respon-
dent characteristics were associated with patient oral mu-

-
ate analysis using linear regression showed that the age vari-

α = 0.05) and gar-
gling with a saline solution (p < 0.001; α = 0.05).

Discussion

Based on Levine’s Nursing Conservation Model Theory, chil-

Table 1 The homogeneity test of respondent characteristics

Scale p value

Age Numerical

Sex Categorical 0.108

Categorical 0.051

Categorical 0.874

Nutritional status Categorical

Table 2 Pre- and post-mucositis intervention scores

Group Rate SD p value*

Chewing gum 1.89 0.118

Gargling using saline solution 12.00 1.87

Mucositis score after intervention Chewing gum 9.27 1.24 0.029*

Gargling using saline solution

α < 0.05.

K.C. Utami
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seen as individuals adapting to threats from internal and ex-
ternal environments. Levine also states that nursing care fo-
cuses on helping patients preserve structural integrity which, 
in these cases, pertains to the oral mucosa11. Two therapeutic 
interventions for regaining oral-mucosa structural integrity 
are gargling with a saline solution and chewing gum11.

-

-
liva production and saliva pH to prevent the occurrence of 
xerostomia (dry mouth) due to chemotherapy12. The saline-
solution-gargling intervention also decreased children’s oral 
mucositis scores due to the saline solution’s mechanism, 
which acts to maintain the moisture of oral mucosa. Gar-
gling activity can also remove the chemotherapeutic-agent 
residue that remains in the epithelium or salivary gland, 

agents with oral mucosa13

can reduce the severity of oral mucositis in children.
The differing decreases in mucositis score indicates that 

chewing gum is more effective than gargling with a saline 

that children prefer the chewing gum intervention over the 
saline-solution-gargling intervention, the authors of this 

-
-

that gum is usually quite tasty and attractively colored, 

children preferred the chewing gum intervention, they were 

a required activity prior to engaging in the intervention. 

reduces the risk of infection occurrence due to gram-nega-
4. Gargling with a saline solution did 

not provide that incentive and, in fact, children tended to 

can increase stress in children, which then stimulates an 

14. Cortisol can weaken a patient’s im-

increase in hemoconcentration and, eventually, reduce the 
transport of oxygen to tissues15. That process can cause hy-

-

prolong the oral-mucositis healing process.

-
ferences in mucositis scores due to the organic contents of 
saliva are lysozyme, lactoperoxidase, proline-rich protein, 

-
. Proline-rich proteins 

form new tissue in oral mucosal epithelial tissue. Mucin 

addition to its organic components, saliva also has an inor-

consists of sodium and chloride . Thus, the mechanism 

in maintaining oral hygiene is similar to the act of chewing 
-

tive in reducing oral mucositis score of children with can-
cer.

The analysis of the role of respondent characteristics 

are associated with patients’ oral mucositis scores. How-

child’s age, the higher his or her oral mucositis score. Two 
previous studies found that the child population has a high-

proliferation is more rapid than in adults4,18. The literature 
also shows that children’s epithelial cells are more sensitive 
to toxicity8. All of these risk factors cause children to tend 
to need higher doses of chemotherapy4. Volpato et al. de-

oral mucositis19

a course of treatment composed of chemotherapy along 
with radiotherapy of the head and neck areas. Of the 5 chil-

mouth and oral mucositis20

the emission of radiotherapy electrons, which may lead to 

-

of developing oral mucositis, and that more than 90% of oral 
mucositis cases occurred in patients receiving radiotherapy 
and chemotherapy simultaneously21,22

head and neck radiotherapy had an 80% risk of developing 
oral mucositis23.

higher oral-mucositis scores in children aged 5-7 years were 

teeth. According to reporting from the parents, on previous 
occasions when their children experienced chemotherapy-
related oral mucositis, they refused to perform oral care in 

-

Table 3 Oral mucositis score decreases

Group Mean SD p value

Mucositis 
score 
difference

Chewing gum 1.94 0.001*

Gargling using 
saline solution

1.50

α < 0.05.



croorganisms in the mouth that will further aggravate oral 
mucositis conditions, particularly in the ulcerative phase, 

damage mucosa surfaces that are no longer intact. The situ-
-

widespread24,25.
Another relevant phenomenon is that younger children 

are more likely to refuse to eat while experiencing mucosi-

disrupt adequate nutritional intake. This reaction is in 
-

normal nutritional status, 4 were aged 5-9 years old. As 

protein intake, is needed to repair damaged tissues .
Based on the results of multivariate analysis (in addition 

oral mucositis scores in the chewing gum intervention group. 
-

tion had a higher risk of experiencing oral mucositis or of 
suffering a more severe case. However, in this study, chil-
dren in the gum-chewing group who were undergoing a 

-
sitis score. This showed that chewing gum is effective for 
reducing the severity of mucositis, especially in children 

This study has several implications, especially for pediat-
ric nursing of children with chronic illnesses, and for ex-
panding knowledge regarding independent interventions 

chemotherapy, regardless of whether they suffer from oral 
mucositis. Nurses can also provide health education to pa-

of chewing gum as an intervention can reduce the need for 
-

vention comports with pediatric, traumatic-care, and fam-
ily-centered-care nursing principles. We expect this research 

Acknowledgement

Special thanks are extended to the director and head of 
nurses at Sanglah Hospital, and to the research assistants 
who were involved in the data collection process. In addi-
tion, we thank the pediatric cancer patients and their par-
ents for serving as the respondents in this study.

References

 1. 
Oncol Nurs. 2004:20(1):30-7.

 2. Cawley MM, Benson LM. Current trends in managing oral muco-
sitis. Clin J Oncol Nurs. 2005 Oct;9(5):584-92.

 3. 
et al. NCCN Task Force Report. Prevention and management of 

Suppl 1:S1-21.
 4.  

3(3):405-410.

 5. 
honey uses and its potential value within oncology care. J Clin 

Shih A, Miaskowski C, Dodd MJ, Stotts MA, MacPhail D. Mecha-
nism for radiation-induced oral mucositis and the consequence. 

 7. Harris JD, Eilers J, Harriman A, Cashavelly B, Maxwell C. Put-

management of oral mucositis. Clin J Oncol Nurs. 2008:12(1): 
141-52.

 8. Eilers J, Berger AM, Petersen MC. Development, testing and ap-
plication of oral assessment guide. Oncol Nurs Forum. 
1988:15:325-30.

 9. 

pada anak di RSUPN DR. Cipto Mangunkusumo Jakarta. Tesis. 
Universitas Indonesia, Jakarta; 2011.

10. Sastroasmoro S, Ismael S. Dasar-dasar metodologi penelitian 
klinis. Jakarta: Sagung Seto; 2010.

11. Tomey AM, & Alligood MR. Nursing theorist and their work. 7th 
ed. St. Louis: Elsevier; 2010.

12. Didem A, Ayfer E, Ferda OA. The effect of chewing gum on oral 
mucositis in children receiving chemotherapy. Health Science 
Journal. 2014:8(3):373-382.

13. Saldanha SP, Almeida VD. A Comparative Study to Assess the Ef-
fectiveness of Turmeric Mouth Wash versus Saline Mouth Wash 
on Treatment Induced Oral Mucositis (Tiom) in a Selected Hos-

14. McGraw H, Arnhold, M. Sex differences in cortisol levels; 2014. 

15. -

Almeida PV, Grégio AM, Machado MA, De Lima AA, Azevedo LR. 
Saliva composition and functions: a comprehensive review. 
J Contemp Dent Prac. 2008:9(3):72-80.

17. -
ternational Journal of Pharmaceutical Science and Health Care. 

18. 
the development of chemotherapy-induced stomatotoxicity. 
Oral Oncol. 1998;34(1):39-43.

19. Volpato LE, Silva TC, Oliveira TM, Sakai VT, Machado MA. Radia-
tion therapy and chemotherapy-induced oral mucositis. Braz 

20. 
21. Naidu MU, Ramana GV, Rani PU, Suman A, Roy P. Chemothera-

py-induced and/or radiation therapy-induced oral mucositis-
complicating the treatment of cancer. Neoplasia. 2004 Sep 

22.  
8-10.

23. 
guideline for the prevention and treatment of cancer therapy-
induced oral and gastrointestinal mucositis. Cancer Supple-

24. -
pact of mucositis on alpha hemolytic streptococcal infection in 

for hematologic malignancies. Cancer. 1998:82(11):2275-81.
25. Eilers J. Nursing interventions and supportive care for the pre-

vention and treatment of oral mucositis associated with cancer 
treatment. Oncol Nurs Forum. 2004:31(4):13-8.

for severe complications after cytotoxic therapy. Semin Oncol. 
2004:31(3):35-44.


	Chewing gum is more effective than saline-solution gargling for reducing oral mucositis
	Introduction
	Method
	Results
	Discussion


