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Abstract
Purpose This retrospective/prospective study was carried
out to implement a standardized hospital oral care protocol
and record the incidence of oral mucositis for inpatients with
childhood cancer.
Methods The implementation process included stages of
collaboration, consultation, education, and evaluation. The
retrospective part of the study documented the existing
hospital oral care protocol and audited medical records of
all pediatric patients diagnosed with cancer over a 12-month

period. The frequency of recorded oral mucositis and the
rate of referral to the pediatric dentistry department were
assessed. Following evaluation of the retrospective study,
the literature was searched to create a new hospital oral care
protocol. Referral to the dental department was standardized
and frequent in-service presentations were given to staff.
The oral mucositis scale was recorded daily for all inpa-
tients, and compliance rates were assessed.
Results Fifty-nine patients’ medical records were audited
during the retrospective study. Oral mucositis prevalence
was clearly documented at 34%, while an additional 20%
lacked a definitive diagnosis. During the prospective study,
38 patients were followed and had a verified incidence of
oral mucositis of 33%. The rate of compliance of imple-
menting the oral mucositis scale improved from 41% during
the first 4 months to 87% during last 3 months. Referral
rates to the dental department increased from 53% during
the retrospective study to 100% during the prospective
study.
Conclusions Mutual understanding and collaboration be-
tween the oncology and dental departments in hospitals is
crucial for standardizing patient care and for improving oral
care standards.

Keywords Oral care protocol . Oral mucositis . Childhood
cancer . Implementation . Children . Hospital

Introduction

The incidence of childhood cancers is reported to be in-
creasing in Western Countries with one in 500–600 children
developing childhood cancer prior to the age of 15 years [1].
Despite being rare, childhood cancer between the ages of 0
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to 14 years is considered the second most common cause of
death among Australian children, accounting for 17% of all
child deaths [2]. Fortunately survival rates are increasing
due to dose intensification and combination chemotherapy
with improved supportive care [3, 4]. However, the in-
creased survival rate comes at the cost of an increase in
patient morbidity with 58% of pediatric patients’ pain being
attributed to treatment complications such as oral mucositis
[5, 6].

Oral mucositis is a common debilitating complication of
cancer treatment, chemotherapy and radiotherapy [7]. It has
an incidence of approximately 20–40% in adult patients
undergoing standard dose chemotherapy regimens [8]. Oral
mucositis does not occur in all patients receiving cancer
treatment however, certain cancer treatments such as high
dose chemotherapy regimens and head and neck radiother-
apy are known to produce oral complications including oral
mucositis [9]. This can lead to dosage reductions and delays
of further cancer treatments. The incidence of oral mucositis
among children has increased in comparison to the adult
population; however, there are many variations in the liter-
ature with estimates ranging from 52% to 80% [10].

Oral mucositis is painful and can lead to an inability to
swallow, eat or drink, and subsequently to hospitalization,
therefore decreasing patients’ quality of life [11]. Hospital-
ization also poses economic constrains on the health care
system in addition to its clinical implications [9]. At present,
there is a scarcity in the literature investigating oral muco-
sitis in children, despite their increased risk of developing
this complication when compared to the adult population
[7].

Prevention of oral mucositis in children by performing a
standardized oral care protocol has been documented in the
literature [5, 10, 12, 13]. However, establishing and imple-
menting a new oral care protocol and a scale for the daily
recording of the incidence of oral mucositis in a hospital
environment can be challenging. This is due to the involve-
ment of different health care workers including nurses,
medical staff, dental staff, as well as patients and parents
who all need to be compliant and motivated for the change.
Implementing a new hospital policy can be very rewarding
when embraced by patients, parents and staff. Few studies
have documented the details of the process of successfully
implementing a new hospital oral care protocol [14–16].
Other studies have documented the process of implementing
other hospital policies in areas other than oral care [17–20].
A similar pattern was recognized in these processes which
included interventions to raise knowledge, establish collab-
oration, improve communication, and continuously assess
the ongoing progress of the new policy. Collectively these
interventions were responsible for the success of implement-
ing new hospital policy projects. Projects that were lacking
some of these interventions, such as long term follow up and

continuous assessment did not succeed in sustaining their
policies for a long time [21].

This two-part study is aimed at documenting the existing
hospital oral care protocol for children receiving cancer
treatment, audit the recoding of oral mucositis, establish
and implement a new standardized hospital oral care proto-
col, and to record oral mucositis for all inpatients at the
oncology ward of the Women’s and Children’s Hospital in
Adelaide, Australia.

Methods

The process of implementing the new hospital oral care
protocol and the use of the oral mucositis scale for pediatric
inpatients was performed in several stages at the Oncology
Ward of the Women’s and Children’s Hospital in Adelaide,
Australia. These stages included collaboration, consultation,
education, and evaluation. These stages started during the
retrospective study that provided data about the current
status, followed by the prospective study that led to the final
implementation of the new hospital policy.

Ethics approval was obtained from the Human Research
Ethics Committee (HREC) of the Children, Youth and
Women’s Health Services (approval No. REC2112/10/11),
to carry out a retrospective medical case note audit for all
pediatric patients diagnosed with cancer over the 12-month
period from July 1, 2007 to June 30, 2008. The available
medical and dental records were audited for the frequency of
oral mucositis and the rate of referral to the department of
pediatric dentistry. Dependent upon the date of diagnosis,
each child had at least between three and five volumes of
medical records containing between 12 and 24 months of
oncology treatment details. During the retrospective audit,
the frequency of oral mucositis was assessed and recorded
based on what is written in the medical records. A diagnosis
of oral mucositis was recorded in the retrospective study if
the term “oral mucositis” or mucositis with reference to oral
ulcerations was documented in the medical records by either
the treating medical staff or nursing staff. All medical
records were audited by the same individual to eliminate
disagreement issues.

After discussion of the results of the retrospective study,
ethics approval was also obtained for the prospective study
from the Human Research Ethics Committee (approval No.
REC2256/2/13). Consultants at the pediatric oncology and
the pediatric dentistry departments have agreed to refer all
pre-diagnosed and newly diagnosed oncology patients to the
department of pediatric dentistry, to be screened by a trained
and calibrated dentist from the research team. Comprehen-
sive dental treatments were provided to all patients who
needed them either before the commencement of cancer
treatment or during the early stages of their treatment. These
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comprehensive dental treatments included restoration of
carious restorable teeth and extraction of carious non-
restorable or pulpally involved teeth either in the dental
chair or under general anesthesia.

Several meetings were held between the authors and the
head of the nursing staff of the oncology ward. These meet-
ings were carried out to check the feasibility and the order of
events of implementing the new hospital oral care protocol
(Table 1) and the new scale to record oral mucositis (Fig. 1).
In-service presentations were given at different intervals to
the nursing and the medical staff at the oncology depart-
ment. These presentations were aimed at familiarizing the
staff with the new hospital oral care protocol and the oral
mucositis scale, encouraging them to advocate for its imple-
mentation, and to answer any related questions or concerns.

The new hospital oral care protocol has incorporated the
use of mechanical and microbial aspects of oral care as well as
the use of re-mineralizing agents against dental decay. As
explained in Table 1, the hospital oral care protocol consisted
of tooth brushing with a fluoridated toothpaste and a soft
toothbrush twice daily, rinsing or swabbing with an alcohol-
free chlorhexidine mouthwash twice daily, and three monthly
dental visits to the dental department for thorough oral exam-
ination and preventive management. The recommendation of
using different concentrations of fluoridated toothpaste was
based on children’s age according to the Australian guidelines
on the use of fluoride agents [22]. The chlorhexidine mouth-
wash was aimed at reducing oral infections, preventing dental
caries, and improving oral hygiene [23, 24]. The frequency of
using the mouthwash was limited to twice daily, along with
tooth brushing, to simplify its use and to encourage patients to

comply with the oral care protocol. The three monthly peri-
odic dental visits were based on the fact that pediatric oncol-
ogy patients are considered high risk patients for developing
dental diseases and hence the short intervals between the visits
[25]. Oral mucositis-related pain was addressed partly by the
new oral care protocol in the form of 2% lignocaine mouth
rinse however; more potent pain relief medications were man-
aged by the pain control team.

The new protocol was posted in patients’ rooms, the
nursing station, and the nursing/doctors coffee room. A
dentist from the research team also explained the oral care
protocol during the initial dental visit and also by the nurs-
ing staff during the individual patient/parents educational
sessions. Patients/parents were also reminded during their
hospital stay in the morning and at night to brush and use the
mouthwash. The oral care protocol was also emphasized by
the dentist during the three monthly reviews.

Oral mucositis was recorded daily for all inpatients at the
oncology ward by simultaneous use of the Children’s Inter-
national Mucositis Evaluation Scale (ChIMES) [26] and the
World Health Organization (WHO) oral mucositis scale [27]
as shown in Fig. 1. The smiley faces of the ChIMES scale
helped in recording the levels of pain and discomfort related
to eating, swallowing and drinking. The WHO scale on the
other hand, helped in recoding the presence and severity of
oral mucositis. The compliance of daily recording of oral
mucositis by the nursing staff at the oncology ward was
assessed and modified at different stages to ensure a consis-
tent and correct recording of the condition. A trained dentist
from the research team was responsible for following up the
compliance and the accuracy of daily recording of oral

Table 1 The new hospital oral care protocol

Dental visits • Attend the pediatric dental department shortly after cancer diagnosis to assess the child’s oral
health status before starting cancer treatment

• Attend follow-up dental visits every 3 months

Tooth brushing • Teeth and tongue brushing twice daily (morning and night), each session lasting for at least 2 min
with a soft nylon toothbrush

• Tooth brushing should continue regardless of the child’s blood cell and platelet counts

• Toothbrushes are to be air-dried between uses

• Toothbrushes are to be replaced every 2–3 months and/or after neutropenic cycles

• Supersoft toothbrushes or oral sponges to be used only when the child cannot tolerate the
soft toothbrush. Regular tooth brushing with a soft toothbrush should resume once tolerated.

• Small pea-sized amount of fluoridated toothpaste pushed down the bristles of the toothbrush by
the thumb for tooth brushing in children over 18 months of age

- Prior to 18 months of age: no toothpaste just warm water

- 18 months–6 years: use junior/children’s toothpaste (400ppm)

- Over 6 years: use standard adult toothpaste (1000ppm)

• A mint-free toothpaste is to be used if the child complains of a stinging sensation

Mouthwash • Rinsing the mouth twice daily (morning and night) for 30 s with 10ml of aqueous 0.2% alcohol-free
chlorhexidine mouthwash 30 min after tooth brushing

• Infants or children, who are unable to rinse should use jumbo probes soaked in the recommended
mouthwash to swab the mouth
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mucositis by auditing the medical records and by examining
the patients. In the first phase of implementing the new oral
mucositis scale (January–April 2010), the nursing staffs
were asked to daily record the oral mucositis scale. No
reminders or feedback were given to the nurses during this
first phase. During the second phase of the implementation
process (May–July 2010), a designated clinical administra-
tor was responsible for posting the oral mucositis scale
stickers in the medical records of all inpatients on a daily
bases. Furthermore, recording of the oral mucositis scale
was included in the nursing handover checklist avoid it
being overlooked between shifts.

Results

The retrospective study

Medical records of 72 patients who started cancer treatment
were audited during the retrospective study. These patients

were diagnosed between July 2007and June 2008. The
medical records of two patients were deemed missing as
these patients were not admitted and did not have any
outpatient appointments at the time of request. Additionally,
not all children were receiving cancer treatment of known
risk to produce oral complications. Eleven children were
treated with surgery and/or radiotherapy to a localized area
not involving the head and neck region. Therefore, the
results of only 59 of the 72 children were considered during
the retrospective study. These 59 patients were at known
risk of developing oral mucositis as a result of their cancer
treatment that included multi-agent, intensive chemotherapy
with or without radiotherapy and/or bone marrow transplan-
tation. The types and frequencies of the different cancer
diagnoses, age, and gender distribution are shown in
Table 2.

Prior to and during the retrospective study there were no
standardized means of recording oral mucositis in the med-
ical records of affected children. Thirty-four percent of the
patients were documented to have at least one episode of

aAdapted from Tomlinson D et al. 2009 [26]and the WHO handbook for reporting results of cancer treatment [27]

Fig. 1 The combined Children’s International Mucositis Evaluation Scale (ChIMES) and the World Health Organization (WHO) oral mucositis
scale Adapted from Tomlinson et al. 2009 [26] and the WHO handbook for reporting results of cancer treatment [27]
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oral mucositis while 20% were suspected of having oral
mucositis as they had signs and symptoms documented in
their medical records but no definitive diagnosis was made.

The existing hospital oral care protocol included the
following:

(1) Tooth brushing for as long as it can be tolerated but not
during periods of neutropenia or thrombocytopenia

(2) Chlorhexidine mouthwash four times daily
(3) Antifungal medication:

– Nystatin oral drops four times a day for children
less than 6 months of age

– Miconazole oral gel four times daily for children
from 6 months to more than 5 years of age

– Amphotericin lozenges four times daily for children
over 5 years of age

There was no standardized referral system between the
oncology and the dental departments during the retrospec-
tive study period. The rate of referral of children diagnosed
with childhood cancer to the department of pediatric den-
tistry was reported at 53%. Only 15% of these patients were
referred before the start of their cancer treatment. The rest
were referred either during their cancer treatment or after the
completion of treatment. About 52% of the referred patients
required dental treatments beyond preventative measures.

The prospective study

Thirty-eight patients were followed up during the prospective
study from January 2010 to July 2010. These 38 patients were
known to be at risk of developing oral mucositis as a result of
their cancer treatment that included multi-agent, intensive
chemotherapy with or without radiotherapy and/or bone mar-
row transplantation. The types and frequencies of the different

cancer diagnoses, age, and gender distribution are shown in
Table 2. The incidence of oral mucositis was 33% of which
75% were scored asWHO grades 1–2 while 25% were scored
as WHO grades 3–4. The intra-examiner reliability was regu-
larly checked throughout the study period with kappa results
of 0.87, i.e., almost perfect agreement. The accuracy of inter-
examiner reliability among hospital staff recording the scale
was not planned to be targeted during the implementation
period and will be addressed at a later stage. Besides the
accurate recording of oral mucositis, the daily recording of
the oral mucositis scale has helped in identifying affected
children at an early stage and hence suggesting early interven-
tion to manage pain and discomfort during episodes of oral
mucositis. However, this study did not intend to assess or
compare pain and discomfort management strategies for chil-
dren with oral mucositis

In the first phase of implementing the combined ChIMES/
WHO oral mucositis scale during the period of January–April
2010, the rate of compliance of its daily recording for all
oncology inpatients was 41%. This compliance rate has im-
proved to 87% during the second phase of the prospective
study from May to July 2010.

Since the start of implementing the new hospital oral care
protocol; the protocol was fully adopted by all children
diagnosed with childhood cancer. Patients, parents, oncolo-
gy staff, and dental staff found the new protocol easy to
follow; this has resulted in high compliance rates of 95–
100% among inpatients and outpatients.

The rate of referral of children diagnosed with childhood
cancer to the department of pediatric dentistry increased
from 53% during the retrospective study to 100% during
the prospective study. A standardized referral system has
been established so that all newly diagnosed cases of child-
hood cancer are referred to the dental department for an
initial assessment. These referrals are now organized
through a data manager in the oncology department who

Table 2 Types and frequencies of the different cancer diagnoses; and age and gender distribution

Total number of patients Cancer diagnosis and frequency (%) Age at diagnosis (years) Gender ratio

Retrospective study Acute lymphoblastic leukemia (ALL) (39%) Range: 0–16 1.7:1 male/female
59 patients Acute myelogenous leukemia (AML) (5.1%) Median: 5.9

Central nervous system tumors (25.4%)

Lymphomas (11.9%)

Renal tumors (18.6%)

Prospective study Acute lymphoblastic leukemia (ALL) (55.3%) Range: 3–15 1.5:1 male/female
38 patients Acute myelogenous leukemia (AML) (5.3%) Median: 9

Central nervous system tumors (21.1%)

Lymphomas (10.5%)

Renal tumors (2.6%)

Hepatoblastoma (2.6%)

Osteosarcoma (2.6%)
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receives information about all newly diagnosed cancer
patients.

Discussion

The retrospective and the prospective study designs were
appropriate to understand the dynamics of the project and to
logically and empirically implement the planned changes.
Both designs have contributed positively to the implemen-
tation of the new hospital oral care protocol, improved
referral rates to the department of pediatric dentistry, and
appropriate recording of the incidence of oral mucositis for
the inpatient population.

Reporting the old hospital oral care protocol in the retro-
spective study highlighted the inconsistencies in oral care
management among inpatients. Patients/parents were re-
ceiving mixed messages from nursing, medical and dental
staff on the oral care protocol that they should follow.
Maintaining good compliance with the old hospital oral care
protocol was very difficult due to its frequent use of differ-
ent agents. The new hospital oral care protocol was made
easy to follow by reducing the number and frequency of the
agents used. The chlorhexidine mouthwash was included as
part of the preventative protocol to help maintain a good oral
hygiene, to prevent oral/dental diseases, but not to prevent
or treat oral mucositis [28, 29]. The frequency of use of the
new non-alcohol containing chlorhexidine mouthwash was
reduced from four daily applications to twice daily. The use
of the non-alcohol containing mouthwash has helped in
reducing the discomfort caused by alcohol containing prep-
arations making the use of mouthwash more acceptable for
children. The new protocol has also eliminated the frequent
use of antifungal agents and made their use restricted to
specific patients based on the recommendation from the
treating medical staff. The mixed messages about the fre-
quency of tooth brushing from nursing and medical staff on
the one hand, and from the dental staff on the other hand,
were standardized in the new protocol. Patients are now
asked to brush their teeth twice daily throughout their cancer
treatment, unlike the old protocol, which discouraged brush-
ing during episodes of neutropenia and thrombocytopenia.
Concerns about possible significant bacteremia due to tooth
brushing during periods of neutropenia were not fully justi-
fied. When the prevalence of bacteremia due to tooth brush-
ing was compared to other oral hygiene practices and dental
treatments in a consensus document [30], it was reported to
range between 0 and 26% which was lower than that of
chewing (17–51%) and dental extractions (51–85%) [30].
Poor oral health and hygiene can significantly contribute to
the risk of bacteremia. The odds ratios for having bacteremia
from high dental plaque and calculus scores were reported at
3.78 and 4.43 (95% CI and P values of 0.008 and 0.004,

respectively) [31]. Such poor oral health will render the
gums inflamed and easy to bleed subjecting the patient to
the risk of developing bacteremia after tooth brushing
(OR07.96 at 95% CI, and P value of 0.015) [31]. Therefore,
keeping an optimal oral health and hygiene by tooth brush-
ing and the use of antimicrobial mouthwash becomes
paramount.

This high level of compliance with the new hospital oral
care protocol was achieved by its easiness to follow by
patients and parents and by standardizing the outgoing mes-
sages from the hospital staff (nursing, medical, and dental).
The compliance rate was kept high by providing constant
reminders to patients by the nursing staff at the oncology ward
and by the dental staff during the three monthly reviews.

Raising the referral rate of children diagnosed with child-
hood cancer from 53% during the retrospective study to
100% during the prospective study was a great achievement.
It came about by mutual understanding and agreement be-
tween the staff in the oncology and the dental departments.
Families were also happy because they felt that their chil-
dren are being looked after comprehensively in one institute
rather than having to seek oral care outside the hospital. This
has allowed the creation of a dental home and proper dental
management for this group of patients based on the guide-
lines of managing pediatric patients undergoing cancer treat-
ment [32]. The initial and follow-up dental visits were very
helpful in maintaining a good oral hygiene, preventing
dental diseases, and providing dental care as soon as prob-
lems arise. These visits also helped in motivating patients
and parents to follow the new hospital oral care protocol
thus minimizing the need for interventions and at the same
time reducing the risk of developing oral mucositis.

It was a large change from not having any scale to record
oral mucositis for inpatients during the retrospective study
to using an established scale in the prospective study. In the
retrospective study, the recording of oral mucositis was
based on clear signs and symptoms and was mainly
recorded for the severe grades of mucositis. Recoding the
incidence of the different grades of oral mucositis among
inpatients was standardized by the use of the combined
ChIMES/WHO oral mucositis scale stickers. Incorporating
the daily recoding of the oral mucositis scale, for all inpa-
tients, into the daily activities of the nursing staff was a big
challenge. Issues, related to familiarization and compliance
of the nursing staff, were addressed by frequent in-service
presentations and follow up sessions. Appointing a clinical
administrator to post the oral mucositis scale stickers in the
medical records and including the recording of the mucositis
scale in nursing handover checklist helped in increasing the
compliance rate from 41% in the first phase to 87% in
second phase of the prospective study. This however, will
need to be monitored at different time intervals to insure an
ongoing maintenance of this new hospital policy.
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Conclusion

Mutual understanding and collaboration between the
oncology and the dental departments in a hospital is
crucial for standardizing patient care. This collaboration
has lead to the adoption of a better hospital oral care
protocol that was easy to follow by patients and parents.
Furthermore, nursing staff, medical staff, and dental
staff were able to convey the same message in regards
to oral care. Moreover, the wide adoption of the new
hospital oral care protocol was beneficial in its preven-
tative effect against oral mucositis and oral diseases
including dental decay. Finally, the adoption of an
established oral mucositis scale for daily use for inpa-
tients has helped in accurate recording of the incidence
of oral mucositis which in turn has helped in identifying
affected children at an early stage and thus has im-
proved pain and discomfort management during epi-
sodes of oral mucositis. The use of a standardized oral
mucositis scale will also provide an opportunity to carry
out future research that focuses on understanding, pre-
venting, and treating oral mucositis in children.
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