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Parents' Awareness and Oral Health Care Measures 
of Pediatric Patients Receiving Chemotherapy

Abstract

Objective: The purpose of this study was to assess the parents' awareness and practices towards oral health care of children 
receiving chemotherapy.

Materials and Methods: Data was collected through a questionnaire-based survey at King Abdullah Specialized Children 
Hospital (KASCH), Department of Pediatric Hematology and Oncology. The questionnaire consisted of 15 questions regarding 
the oral hygiene practices and whether any other oral hygiene measures are used and distributed to the parents of a pediatric 
patient receiving chemotherapy. Absolute and percentage frequencies were used for statistical analysis of the data.

Results: A total of seventy-seven parents of pediatric Hematology-Oncology patients on chemotherapy completed the 
questionnaire. About 39% of the parents brush their child's teeth once per day. The majority of the patients had not taken to 
the dentist before (75.3%). Regarding the dental complications during chemotherapy, more than half of the patients com-
plained of tooth pain. Most of the parents (70%) received preventive dental advice during chemotherapy. For the mouth 
wash, 81.8% of the parents use mouthwash for their child. The majority of the parents (93.5%) are interested in the dental 
care of their children.

Conclusion: The availability of basic oral care protocol, which includes preventive, supportive measures, and management of 
oral complications will increase the quality of care provided to those medically comprised patients. Also, the need for educa-
tional programs for both the patients and the guardian to increase the knowledge and awareness of the importance of oral 
care and daily oral hygiene practices during or after the completion of the treatment.
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Introduction

Multiple pediatric hemato-oncological disorders are 
treated with chemotherapy as a primary treatment 
approach. Chemotherapy works by inhibiting the syn-
thesis or function of the vital nucleic acids in both can-
cer and healthy cells, and it is most active on cells with 

high growth potential including epithelial cells of the 
oral mucosa.[1–4]

The overall incidence of childhood cancers interna-
tionally is increasing. The annual age-specific cancer 
incidence rate in Saudi Arabian children is 99.83 per 
million, which is lower than worldwide cancer inci-
dence. The most common reported cancers are lym-
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phoid leukemia followed by brain tumors, and then 
Hodgkin's lymphoma.[5] On the other hand, due to the 
high rate of consanguinity, the prevalence of hemoglo-
binopathies in Saudi Arabia is considered high (4.50%) 
compared to Middle East countries (0.05%).[6]

Hematopoietic cell transplantation preceded by 
intensive chemotherapy is usually the treatment of 
choice for relapsed oncological cases or children with 
genetic blood diseases.[7]

Chemotherapeutic agents can directly or indirectly 
have a stomatotoxicity effect on the oral and/or dental 
structures.[4] So, oral and dental care of the immuno-
compromised patient receiving chemotherapy is very 
important, because it will affect the course of the treat-
ment and the quality of life of the child.[8] As well as the 
oral complications will have an overall adverse effect on 
systemic health.[9–12]

Ideally, the dental examination, treatment, and pre-
ventive measures should be carried out before the 
immunosuppression periods begin as a consequence of 
treatment with chemotherapy, including removing all 
potential sources of infection and advice the patient’s 
parent of the preventive plan that will be followed dur-
ing the course of treatment.[13–18]

Educating the parents of the pediatric immunocom-
promised patient of the importance of implementing 
daily basic oral care throughout the treatment is manda-
tory to avoid or at least reduce the incidence of acute 
and long-term complications.[13,16-18]

Recently the Multinational Association of Supportive 
Care in Cancer/International Society of Oral Oncology 
(MASCC/ISOO) guidelines indicated that the best way 
and the most important prescriptions for prevention 
and/or management of oral mucositis is good oral 
hygiene.[2,19]

Treating those patients requires a multidisciplinary 
team, including but not limited to pediatric oncologist/
hematologist, pediatrician, dietitian, nurses, pediatric 
dentist, social workers, and parents of the pediatric 
patient. Ensure good communication with them will 
improve the quality of care provided to the child.[13,20]

The parents of the patient with a medical condition 
are overprotective, and usually they are not following a 
strict protocol and less compliance with basic oral 
hygiene measures and a healthy diet. Those children 
also are on pediatric medications which contain sucrose 
and high-calorie nutritional supplements to increase the 
energy level.[21–23]

Moreover, the parents of those children are more 
concerned about the existing disease and the systemic 
health of their child and tend to neglect the oral care. 

This could be attributed to the lack of awareness of the 
importance of maintaining a dental home and regular 
dental visits until an acute dental emergency occurs.

Following a daily basic oral care strategy will prevent 
the infections and subsequent bacteremia, reduce the 
possibility of pain in the oral and dental structures, side 
effect of chemotherapy on the oral soft tissue, allow 
good hydration through proper oral intake, reduce the 
length of hospital stay, and enhance the quality of life 
and care provided to children on chemotherapy.[13–
15,17,19,23,24]

There are very few studies published to assess the 
parents’ awareness, knowledge, attitude, and oral health 
care measures of their child during chemotherapy and 
immunosuppression periods. One study showed that 
parents of pediatric cancer patients receiving chemo-
therapy are unaware of dental health and most of them 
did not take their child to the dentist previously.[25] 
Another study found that most of the parents of an 
oncological child have such knowledge on the impor-
tance of oral health, however very few are compliant 
with it. Also, all the parents reported that the dentist 
should be a member of the oncology team.[26]

Since the parents' awareness and attitude will affect 
the oral health of their children and will have a strong 
impact on basic oral hygiene practices during the che-
motherapy and immunosuppression periods. This 
study was carried out to assess oral hygiene practices; 
toothbrushing frequency, whether any other oral 
hygiene measures are used. Dietary habits will be also 
assessed in the questionnaire; type of diet, sweetened 
beverages/snacks, and their frequency. The regularity 
of dental attendance or any previous prophylactic den-
tal treatment. Also, to evaluate the parents' interest in 
maintaining good oral hygiene of their immunosup-
pressed child.

Materials and Methods

A Cross-Sectional Questionnaire-Based Study was car-
ried to assess the parent awareness and practices 
towards oral health care of children receiving chemo-
therapy. A convenience study sample compromising 
seventy-seven parents of children attended at King 
Abdullah Specialized Children Hospital (KASCH), 
Department of Pediatric Hematology and Oncology.

The study was carried out between July 2020 and 
December 2020. Ethical approval and informed consent 
for carrying out the present study were obtained by the 
King Abdullah International Medical Research Center 
(KAIMRC).
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All children in the age group of 1-13 years who is
1. Suffering from cancer and receiving chemotherapy or
2. Receiving chemotherapy before bone marrow trans-

plantation.
was included in the study.

Those who finished the chemotherapy course, 
patients unaccompanied by their parents at the time of 
the research study, those unwilling to fill in the ques-
tionnaire, and gave incomplete answers to the question-
naire were excluded from the study.

The paper‐based questionnaire that was used in this 
study was an anonymous self‐administered pretested 
structured questionnaire that is developed and validated 
by Gupta et al[25] The questionnaire was slightly modi-
fied to achieve the objectives of this study.

The questionnaire comprised of demographic infor-
mation and 15 closed-ended questions assessing oral 
hygiene practices; toothbrushing frequency, whether 
any other oral hygiene measures are used. Dietary hab-
its will be also assessed in the questionnaire; type of 
diet, sweetened beverages/snacks, and their frequency. 
The regularity of dental attendance or any previous pro-
phylactic dental treatment will be asked.

The questionnaire was distributed to the parents of 
children during receiving chemotherapy or the follow-
up visit to the physician at the outpatient clinic of the 
Pediatric Hematology/Oncology Department. The 
validity of the questionnaire was tested with 10% of the 
sample in a pilot study, to make sure the questionnaire 
is understandable, clear, and relevant. 

All data were managed and statistically analyzed 
using the Statistical Package for the Social Sciences soft-

ware (SPSS Inc., Chicago, IL, US). Absolute and per-
centage frequencies were obtained for qualitative vari-
ables and measures.

Results

A total of seventy-seven parents of a pediatric patient on 
chemotherapy completed the questionnaire. Age range 
from one year and up to 13 years old. The mean age was 
6.8 years (SD=3.3). Table 1 shows the frequency of 
toothbrushing among hematology-oncology pediatric 
patients. About 39% of the parent brush their child's 
teeth once per day, followed by the parent who never 
brushes their child's teeth (33.8%). Table 2 provides the 
parents' responses to oral/dental health care measures 
during receiving chemotherapy. The majority of the 
pediatric oncology patient had not taken to the dentist 
before (75.3%), and 92% had no history of fluoride 
application. Regarding the dental complications during 
chemotherapy, more than half of the patients com-
plained of tooth pain during chemotherapy, and about 
58% complained of mouth sores.

About 88% of the parent was given dietary counsel-
ing by pediatrician or dietitian. However, 85.7% of the 
children consume sweetened beverages and/or snacks 
between the meals.

Table 1. Frequency of toothbrushing among hematology-
oncology pediatric patients

How many times does your child brush a day?

Never brush Brush once Brush twice or more

26 (33.8%) 30 (39%) 21 (27.3%)

Table 2. Parents’ responses to oral/dental health care measures of children receiving chemotherapy

Question Yes (%) No (%)

Whether your child’s physician recommends not to brush your child's teeth during chemotherapy periods? 15 (19.5) 62 (80.5)

Whether taken your child to a dentist before starting chemotherapy? 19 (24.7) 58 (75.3)

History of any fluoride application? 6 (7.8) 71 (92.2)

Has your child ever complained of tooth pain during chemotherapy periods? 41 (53.2) 36 (46.8)

Whether referred your child to a pediatric dentist to treat emergency dental pain or abscess? 10 (13) 67 (87)

History of bleeding in child’s oral cavity? 15 (19.5) 62 (80.5)

Whether complaints of mouth sores during chemotherapy periods? 45 (58.4) 32 (41.6)

Whether consumes sweetened beverages or eating snacks between meals? 66 (85.7) 11 (14.3)

Whether given dietary counseling by the pediatrician or dietitian? 68 (88.3) 9 (11.7)

Have you received any preventive dental advice during therapy? 54 (70.1) 23 (29.9)

Whether your child complains of dry mouth during therapy? 33 (42.9) 44 (57.1)

Whether using mouthwash for your child? 63 (81.8) 14 (18.2)

If yes, Does your child use the mouthwash daily? 37 (48.1) 26 (33.8)

Are you interested in dental care for your child? 72 (93.5) 5 (6.5)
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Most of the parents (70%) received preventive dental 
advice during chemotherapy. For the mouth wash, 
81.8% of the parent use mouthwash for their child. The 
majority of the parents of children receiving chemo-
therapy (93.5%) are interested in dental care for their 
children.

Discussion

The present study was undertaken to assess the aware-
ness of pediatric oncology/hematology parents regard-
ing the oral health status and practices during chemo-
therapy. In this study, most of the parents (93.5%) are 
interested in the dental care of their child and they are 
willing to maintain the health of the oral and dental 
structures. However, due to the severity of their child's 
condition, dental care will be a secondary goal to the 
majority of the parents and usually, they are concerned 
more about the existing medical condition. Similar 
results to this study, Gupta et al (2016) reported a high 
percentage of parents interested in the dental care of 
their child.[25]

The previous thinking of inducing bacteremia or 
bleeding by toothbrushing has not been established.[27-
30] About 39% of the parents in this study brush their 
child's teeth once per day, followed by 33.8% of the par-
ents who never brush their child's teeth during the che-
motherapy. In this study almost all of the parents using 
foam toothbrushes and not the regular toothbrush, 
because they think that the regular toothbrush will 
induce gingival bleeding. Other parents reported the 
foam toothbrush is enough to maintain good oral 
hygiene because they were given the sponge brush from 
the beginning of treatment with chemotherapy. On the 
other hand, some parents are not aware of maintaining 
good oral hygiene will reduce the oral side effects of 
chemotherapeutic agents. In contrast to the study done 
by Pedrosa et al (2019) to assess the parents’ knowledge 
about the oral health care of oncological children, about 
60% of oncology pediatric patients brush their teeth 3 
times per day and most of them (97%) used tooth-
brushe.[26]

This study revealed that more than half of the par-
ents (75.3%) did not take their child to the dentist before 
starting chemotherapy. Gupta et al (2016) reported a 
higher percentage of children that had not been taken to 
the dentist previously.[25] For hematopoietic cell trans-
plantation patients, complete oral/dental assessment 
was provided more frequently compared to that in 
oncological cases. This may be related to the limited 
time between the initial cancer diagnosis and the start-

ing of the treatment regimen. Also, the psychological 
impact of the parents of the diagnosis gives the dental 
appointment less priority. It could be related also to the 
lack of awareness of medical staff of the importance of 
initial oral assessment.

The American Academy of Pediatric Dentistry 
(AAPD) recommends pediatric oncology/hematology 
patients to visit the pediatric dentist for dental assess-
ment and management before starting chemotherapy.
[31] This is very important and should be included in 
the protocol for the management of immunocompro-
mised pediatric patients.

The advantages to visit a pediatric dentist are; to 
educate the parents and the patients about how to main-
tain good oral hygiene during immunosuppression 
periods to reduce the oral side effect of chemotherapeu-
tic agents. Inform the parents about the possible acute 
and long-term effects of chemotherapy on the oral cavi-
ty and the complications that might encounter during 
the immunosuppression.[18] Also, to establish an indi-
vidualized preventive and monitoring plan to be fol-
lowed during and after the course of the treatment, 
which include, the type of toothbrush and toothpaste, 
and what to use in case of severe pancytopenia and very 
bad oral hygiene with gingivitis.

Elad et al (2008) reported that the possibility of mor-
tality secondary to dental infections will be reduced if 
the dental treatment was carried out before starting che-
motherapy and subsequent immunosuppression.[14]

Verbal and written oral health care instructions that 
should be given to the pediatric patient’s guardian 
include mechanical cleaning of teeth by using a soft 
toothbrush, two to three times per day and chemically 
by using fluoridated toothpaste.[19,32-34] In case of 
severe pancytopenia, very bad gingival health, or devel-
opment of mucositis in the oral cavity, a foam brush 
soaked in alcohol-free chlorhexidine mouth rinse can 
be used temporally to decrease bacterial plaque over-
load.[35-37] Once the systemic and oral health 
improves, the regular soft toothbrush can be used for 
more effective dental plaque removal.[19,32] Children 
under 8 years of age may need to be assisted with tooth-
brushing and should be at least for 2 minutes. For inter-
dental cleaning, the parents should be advised to use the 
devices once per day and only if they are trained 
enough.[32] For children who cannot swish and spit, 
swab the mouth rinse over dental and oral structures.

Topical professional fluoride application before or 
during chemotherapy is very beneficial. Fluoride has a 
cariostatic effect and is used to prevent, control, or arrest 
existing incipient or cavitated caries lesions.[38] 
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Especially if the child has xerostomia as a consequence of 
chemotherapy. In the present study, most of the oncolo-
gy/hematology patients (92%) had no history of fluoride 
application. Another study indicated that all oncology 
pediatric patients had no history of fluoride application.
[25] Many fluoride preparations are available and should 
be prescribed according to the age and caries risk of the 
individual patient. For example, fluoridated toothpaste, 
fluoride supplements, neutral fluoride gels/rinses, or pro-
fessional application of topical fluoride.

The only recommendation that was given by the 
pediatric oncologist in this study is to use the mouth-
wash with a foam brush. Most of them prescribed 
(Chlorhexidine Gluconate 0.2%+3% Sodium 
Bicarbonate mouthwashes) for their patient. And in 
case of pain in the oral cavity or development of muco-
sitis, mixed medications mouthwash which contains 
(local anesthetics, antifungal, antacid, antihistamine, 
and distilled water) were used. This can be explained by 
the limited guidelines to be followed based on the high 
quality of evidence for oral care protocol for pediatric 
patients on chemotherapy. So, the majority of parents in 
this study (82%) use mouthwash for their child as being 
advised. But not all of them using it daily. In this study, 
the oral care instructions before starting the treatment 
were provided by the pediatric oncologist. But, for 
hematopoietic stem cell transplantation patients the 
instructions were provided by the pediatric dentist who 
did the dental clearance for the patient.

No strong clinical recommendations based on the 
high quality of evidence regarding using mixed medica-
tions mouth rinses. This is due to the heterogenicity of 
the studies that were used a different combination of 
mouthwashes among pediatric patients on chemotherapy.

Mucosal atrophy, erythema, pain, and dysgeusia, are 
manifestations of mucositis, which is one of the oral 
complications that can be experienced by the pediatric 
patient as a consequence of chemotherapeutic agents.
[9] Other complications such as oral or dental pain, 
xerostomia, mucosal ulcerations, gingival bleeding, 
dental caries, secondary infections are also frequently 
observed.[13,18]

The current study indicated that about 53% com-
plained of tooth pain. However, only 13% of them 
referred to the pediatric dentist to treat emergency den-
tal pain or abscess. This could be attributed to the severe 
pancytopenia during immunosuppression periods. 
Which will reveal a high risk of infection and bleeding 
following dental treatment. Most of them will be man-
aged by pain control and ensure good hydration until 
the appropriate time of dental treatment. About 58.4% 

of the parents in this study reported that their child has 
complained of mouth ulcers during therapy periods.

One study reported that nearly 43% of pediatric 
oncology patients were referred for urgent treatment.
[26] In contrast to the study done by Gupta et al (2016) 
most of the children in the study group (94%) did not 
complain of dental pain.[25]

Recently, the MASCC/ISOO recommended the 
combination of multiagent oral care protocol, including 
tooth brushing, flossing, and mouth wash. Also, patient 
education about oral care practices during the course of 
chemotherapy is a newly added recommendation to this 
guideline. Following this protocol can decrease the inci-
dence and severity level of oral mucositis and other 
oral/dental complications.[37,39]

Using saline or sodium bicarbonate is based on an 
expert opinion, these mouth rinses are inert and bland. It 
will reduce the dryness and the acidity of the oral cavity. 
So, the patient can rinse frequently with these bland solu-
tions. To avoid burning sensation or dryness of the oral 
mucosa, an alcohol-free chlorhexidine 0.12-0.2% is rec-
ommended in case of very bad oral hygiene with inflamed 
gingival tissues and for prevention or treatment of oral 
infections.[31,39] The patient should be advised to gar-
gle, or the foam brush can be socked in chlorhexidine 
and to maximize its effectiveness, it should not be used 
with any fluoride product, keep at least 30 minutes apart.
[40,41] Also, due to its broad-spectrum antimicrobial, 
some antifungal, and antiviral action, it will suppress the 
pathogens in the oral cavity.[42] Chlorhexidine has been 
shown to reduce the duration, severity, and symptoms of 
mucositis, including mouth pain and difficulty in eating 
and swallowing.[43] A new guideline for using benzyda-
mine mouthwash, which is an anti-inflammatory agent 
suggested for the prevention of oral mucositis in patients 
with head and neck cancer receiving radiotherapy and 
chemotherapy.[37,39]

Da Fonseca (2004) reported that, by the implemen-
tation of intensive oral care, the incidence and the com-
plications of mucositis have been reduced.[44] So, the 
best way to prevent oral complications during the 
course of treatment is to maintain good oral hygiene 
through daily basic oral care.

Include a written leaflet to the verbal advice in an 
easy and clear language about oral care practices given 
to the patients and parents may improve the compli-
ance. Also, it will increase the parent knowledge towards 
oral health of their child.[45]

The dietary counseling of a patient undergoing che-
motherapy is usually given by the dietitian. Ensuring a 
proper nutritional status through good hydration and a 
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balanced healthy diet is important for those patients. 
The majority of the parents in this study were given 
dietary counseling. On the other hand, about 86% of the 
parents reported that their child consumes sweetened 
beverages or eating snacks between the meals. A possi-
ble explanation of this is related to the behavior of the 
parents with their medically compromised child. 
Usually, they will be overprotective and overindulgent, 
and less strict with the favorite food of their child.

Those patients are considered to be at high risk for 
dental caries according to the AAPD caries risk assess-
ment tool. Moreover, previous studies reported that the 
prevalence of carious lesions in primary teeth is higher 
significantly in cancer patients receiving chemotherapy 
compared to a healthy patient.[46,47]

The increased caries risk in this group of a pediatric 
patient may be related to the high-calorie, high-protein 
food contents in a daily supplement, the high amount of 
sucrose in the pediatric medications, and the increased 
consumption of sweetened beverages and snacks 
between the meals.[18,22,41] So, communication with 
the patient’s dietitian is highly recommended to ensure 
that the nutritional supplements do not outweigh the 
highly cariogenic diet.

In a survey that was conducted on 22 centers in the 
UK regarding the oral care practices of pediatric cancer 
patients, there was variation between the centers in pre-
vention and intervention measures. On the other hand, 
there was an agreement in most centers on routine basic 
oral hygiene which include, brushing with a soft tooth-
brush two times per day. Of 22 centers, only 8 (36%) 
reported that children visited the dentist before starting 
chemotherapy.[48] This is similar to the survey among 
health care providers, there was a wide variation in the 
recommendations for clinical practices of prevention 
and management of oral side effects among cancer 
patients.[49]

Conclusion

The need for internationally accepted evidence-based 
clinical practice guidelines is highly recommended. 
Good communication between medical and dental pro-
viders along with the availability of basic oral care pro-
tocol, which includes preventive, supportive measures, 
and management of oral complications will increase the 
quality of care provided to these medically comprised 
patients. So, the medical, nursing, patient, and parents 
can follow these guidelines easily and efficiently. Also, 
the need for educational programs for both the patient 
and the guardian to increase the knowledge and aware-

ness of oral care before, during, and after the comple-
tion of the treatment. Educational programs for medical 
and nursing staff also are very important, because they 
will be the first to contact with the patient and his/her 
parent. By increasing the awareness of the parents 
towards basic oral care during chemotherapy, they will 
be more compliant with the instructions given.
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