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Abstract
Background: Oral mucositis (OM) is a common and severe complication of anti-
neoplastic therapy, affecting up to 100% of pediatric patients receiving high-dose cancer
treatments. Despite its prevalence, gaps in interdisciplinary collaboration and variations
in management approaches persist. This study aimed to evaluate the knowledge,
attitudes, and practices of healthcare professionals managing OM in pediatric oncology
patients across Saudi Arabia, Pakistan, and Malaysia. Methods: A cross-sectional
survey was conducted among 1020 practitioners, including dentists and oncologists,
using a structured questionnaire. The survey assessed their awareness, behavior, and
treatment approaches toward OMmanagement. Data were analyzed using SPSS version
21.0, employing Chi-square and Spearman’s correlation tests to evaluate associations
between demographic variables and responses. Results: There were 1020 responses
from the practitioners of the three countries with majority of the females (62.1%)
trailed by males (37.9%). The range of the age was 29–61 yr. In general, higher
than 62.8% of individuals from three countries demonstrated to have adequate level of
awareness related to the OM. Though more than 83% of the practitioners did not shown
willingness of discussing therapeutic options with the patient/guardians; additionally
the practitioners preferred to treat the patient for OM without further referral to the
specialist treating the oral diseases (71%–92%). The practitioner stated limitation in
inter-disciplinary collaborations among the specialties; notably between oncologists and
dental practitioners. Majority of the practitioners of three countries stated to have interest
in early detection and learning new therapeutic modalities for OM (70%). Conclusions:
The study underscores the need for enhanced interdisciplinary collaboration, practitioner
training, and patient education to optimize OM management in pediatric oncology.
Addressing these gaps through evidence-based interventions and innovative therapies
could improve treatment outcomes and quality of life for affected patients.
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1. Introduction

Cancer has emerged as one of the leading causes of
death worldwide, and its prevalence is expected to rise
dramatically—by nearly 70%—over the next two decades
[1]. In the Middle East, the occurrence of cancer has
shown a notable upward trend, underscoring the urgent
need for effective therapeutic strategies and supportive care
measures [2]. Current anti-cancer treatments aim to inhibit
or destroy malignant cell growth and include chemotherapy,
radiotherapy, immunotherapy, targeted therapy, hormonal
therapy, stem cell transplantation, and surgical interventions
[3]. However, while these therapies are designed to target

cancer cells, they often inadvertently damage healthy tissues,
leading to adverse side effects. Among these, oral mucositis
(OM) affects between 40% to 100% of patients receiving
conventional therapies, and nearly all patients undergoing
high-dose treatments experience this condition [4].

The severity of OM is influenced by several factors, such
as the type of cancer, the specific chemotherapeutic agent
used, the intensity of radiation therapy, patient age, and neu-
trophil levels [5, 6]. Pediatric cancer patients are particularly
vulnerable, with OM prevalence ranging from 52% to 100%
in this group [7]. Chemotherapeutic agents most commonly
associated with OM are outlined in Fig. 1. Notably, the clinical
symptoms are consistent among patients undergoing either
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FIGURE 1. Chemotherapeutic drugs commonly used in pediatric patients for anti-neoplastic therapy.

chemotherapy or radiotherapy [5, 8].
Various strategies have been employed to prevent or

manage OM in children undergoing cancer treatment, but
there is limited evidence regarding their efficacy [9]. Common
interventions include basic oral hygiene protocols, topical
anti-inflammatory and anesthetic agents, antimicrobial
coatings, cryotherapy, laser therapy and alternative remedies
[10, 11]. Clinical guidelines often recommend basic oral care
and cryotherapy as preventive measures for chemotherapy-
induced OM in children [12]. However, adherence to these
guidelines is inconsistent, and practices vary significantly
across healthcare institutions and providers. Standardizing
OM management practices requires a clearer understanding of
current approaches.
In countries like Saudi Arabia, Pakistan and Malaysia, re-

search has explored pediatric cancer epidemiology [13], but
little is known about healthcare professionals’ awareness, atti-
tudes, and practices related to OMmanagement. With increas-
ingly intensive cancer treatments, the incidence and severity
of OM are expected to rise [14]. It is crucial for health-
care providers in these regions to be prepared to manage
this complication effectively in children receiving anti-cancer
therapies. This study aims to evaluate the knowledge, attitudes
and practices of professionals treating pediatric OM patients
undergoing such therapies. Identifying gaps in current ap-
proaches can help improve prevention and treatment outcomes.

2. Materials and methods

A study was conducted to assess the knowledge, behavior,
and attitudes of practitioners regarding the management of
oral mucositis (OM) in pediatric patients. Oral mucositis is
a condition where the lining of the mouth becomes inflamed,
often leading to pain, redness and sores. This typically happens
as a side effect of certain cancer treatments, like chemotherapy

or radiation therapy, which can damage the rapidly dividing
cells in the mouth. The symptoms can make eating, drink-
ing, and speaking uncomfortable, impacting a person’s overall
quality of life during treatment. It’s a temporary condition, but
managing it effectively is important to reduce discomfort and
avoid complications like infection. This survey was initiated
after obtaining ethical clearance from the Institutional Review
Board Committee at Riyadh Elm University. A modified
version of a questionnaire used in a prior study [15] served as
the basis for this survey. While the earlier research focused
on evaluating dental practitioners’ knowledge and practices
concerning photodynamic therapies, the current survey was
tailored to specifically examine the perspectives and treatment
approaches of professionals managing OM.

The study targeted practitioners from Saudi Arabia, Pak-
istan, and Malaysia, specifically those commonly involved
in OM treatment. The questionnaire was distributed elec-
tronically through platforms such as WhatsApp, Telegram,
Facebook, LinkedIn, and email, using Google Forms for data
collection. The sample size was calculated prior to commence-
ment of the study was approximately 118 respondents required
from each population. The sample size (n) was calculated
according to the formula: n = [z2 × p × (1 − p)/e2]/[1 + (z2
× p × (1 − p)/(e2 × N))]. Where: z = 1.96 for a confidence
level (α) of 95%, p = proportion (expressed as a decimal), N =
population size, e = margin of error. z = 1.96, ρ = 0.5.

To ensure relevant data, strict inclusion criteria were applied.
Participants included professionals specializing in pediatric
dentistry, oral and maxillofacial surgery, oral medicine, pe-
diatric oncology, and general oncology, provided they had
graduated or completed board training from medical or dental
schools in the selected countries. Practitioners with post-
graduate qualifications from other countries were excluded.
The respondents were selected on validating the records from
the hospital who were involved in the treatment of OM. The
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questionnaire was completed anonymously by the respondents.
The data was collected from May 2024 till September 2024.
The complete questionnaire is available supplementary data.

The survey form included 18 questions designed to evalu-
ate three main aspects: awareness, behavior and perceptions
related to OM treatment in pediatric patients. Respondents
participated voluntarily without any conflicts of interest. The
questionnaire started with demographic information, including
age, gender, designation, years of experience and details of
their postgraduate institution. Following this, six closed-ended
true/false questions assessed awareness of OM therapy, includ-
ing its applicability and suitability for different specialties.
The subsequent sections evaluated the behavior and atti-

tudes of practitioners using nine Likert-scale questions and one
open-ended question. The open-ended question explored the
therapeutic approaches commonly employed by practitioners
for pediatric OM patients undergoing antineoplastic therapy.
Responses to Likert-scale questions were scored on a scale of
1 to 4, reflecting the intensity of their agreement or practice.
The gathered data were statistically analyzed using SPSS

version 21.0 (IBM, Chicago, IL, USA). Non-parametric Chi-
square tests compared variables such as age, clinical experi-
ence, and designation. Additionally, Spearman’s correlation
coefficient test was used to determine statistical relationships
between awareness, behavior and attitudes towards OM ther-
apy.

3. Results

The surveywas distributed to practitioners who frequently treat
and assess pediatric patients undergoing anti-neoplastic ther-
apy. On average, participants took 8.65 minutes to complete
the survey. Among the respondents, 387 (37.9%) were male,
and 633 (62.1%) were female, totaling 1020 participants from
three countries. These practitioners, aged between 29 and 61
years, had completed postgraduate training at medical or dental
institutions in the respective countries, as detailed in Table 1
under the socio-demographic profiles of the respondents.
The practitioners’ knowledge was assessed using six

true/false questions, illustrated in Fig. 2. Q1: OM is a
common side effect of chemotherapy and radiotherapy,
particularly in patients receiving treatment for head and neck
cancers (correct answer: true); Q2: Oral mucositis is only
associated with cancer treatments, and it cannot occur in
patients receiving other types of therapy, such as bone marrow
transplants (correct answer: false); Q3: The severity of OM
can be reduced by using oral cryotherapy (cold therapy) during
chemotherapy (correct answer: true); Q4: A proactive oral
care regimen, including mouth rinses and good oral hygiene,
has no significant effect on the prevention or management
of oral mucositis (correct answer: false); Q5: Patients with
severe OM are at increased risk of systemic infections due
to the compromised mucosal barrier (correct answer: true);
Q6: Palifermin (a keratinocyte growth factor) is an approved
treatment for reducing the incidence and severity of OM in
patients undergoing high-dose chemotherapy and radiation for
hematologic cancers (correct answer: true). On average, over
62.8% of respondents demonstrated sufficient understanding
of the causes, progression, and treatment options for oral

mucositis (OM). A maximum score of 5 was achieved by an
average of 67.5% of participants.
The final question in the knowledge component explored

practitioners’ perceptions regarding photodynamic (PD) ther-
apy and its application in OM management. Practitioners gen-
erally viewed PD therapy as an emerging treatment modality,
particularly suitable for specialists in oral and maxillofacial
surgery.
Responses to the second component of the survey are

shown in Fig. 3. Fig. 3a,b examined practitioners’ attitudes
towards discussing OM treatment options with patients or
their guardians. Approximately 90% of practitioners across
the three countries reported that patients or guardians rarely
expressed concerns or possessed prior knowledge of OM
therapies. Consequently, around 83% of practitioners did
not engage in discussions about multiple treatment options.
Moreover, a significant majority (71%–92%) preferred
managing OM cases themselves rather than referring patients
to other specialists.
The practitioners’ approaches and perceptions regarding pe-

diatric OM treatment are summarized in Figs. 4,5. Most practi-
tioners (75.48%–82.76%) adhered to self-defined protocols for
routinely assessing pediatric patients receiving anti-neoplastic
therapy (Fig. 4a). Additionally, the majority believed that
current treatment options effectively alleviate patient pain and
discomfort (81.26%–90.64%, Fig. 4b). Practitioners recog-
nized OM as a prominent issue in oncology care (Fig. 4c) and
noted gaps in collaboration between oncologists and dental
professionals for optimal OM management.
Regarding training and practice, more than 70% of prac-

titioners expressed interest in receiving enhanced training to
detect and manage OM at its early stages. There was broad
disagreement (strongly disagree/disagree) with the notion that
delayed OM treatment could positively impact cancer therapy
by maintaining dosage and protocols. Pediatric patients most
frequently affected by OM were undergoing treatment for
acute lymphoid leukemia, followed by non-Hodgkin’s lym-
phoma (Fig. 5a). Overall, practitioners rated their knowledge
of OM as acceptable to good.
A comparative statistical analysis revealed significant dif-

ferences in knowledge levels across designations, including
residents (ρ = 0.032; 0.028; 0.031), senior residents (ρ =
0.026; 0.041; 0.038), consultants (ρ = 0.037; 0.044; 0.040),
senior consultants (ρ = 0.039; 0.032; 0.031), and others (ρ
= 0.047; 0.042; 0.036). However, Spearman’s correlation
test indicated no significant relationship between awareness
levels (r (interquartile range) = 0.11, ρ ≥ 0.05), attitudes
(r (interquartile range) = 0.18, ρ ≥ 0.05), and practices (r
(interquartile range) = 0.19, ρ ≥ 0.05) among practitioners
across the three countries.

4. Discussion

This study sheds light on the knowledge, attitudes, and
practices of healthcare practitioners involved in the
management of oral mucositis (OM) in pediatric patients
undergoing anti-neoplastic therapy across Saudi Arabia,
Pakistan, and Malaysia. The results reveal encouraging levels
of awareness regarding OM among practitioners, with over
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TABLE 1. The demographic profiles of practitioner responded the questionnaire.
Saudi Arabia Pakistan Malaysia

Age (Median) 29–57 (41) 32–61 (39) 36–58 (46)

Gender

Male, n (%) 226 (55.7) 120 (26.1) 41 (26.5)

Female, n (%) 180 (44.3) 339 (73.9) 114 (73.5)

Designation

Resident, n (%) 143 (35.2) 142 (30.9) 47 (30.3)

Senior Resident, n
(%)

113 (27.8) 161 (35.1) 54 (34.8)

Consultant, n (%) 78 (19.2) 97 (21.1) 32 (20.7)

Senior Consultant, n
(%)

49 (12.1) 55 (11.9) 18 (11.6)

Others, n (%) 23 (5.6) 4 (0.9) 4 (2.6)

Clinical experience in years

<1, n (%) 18 (4.4) 17 (3.7) 8 (5.2)

1–5, n (%) 189 (46.6) 189 (41.2) 68 (43.9)

6–10, n (%) 156 (38.4) 203 (44.2) 48 (30.9)

≥11, n (%) 43 (10.6) 50 (10.9) 31 (20.0)

Graduating dental school (n)

King Saudi University
of Health Sciences

62 De’ Montmorency College
of Dentistry

61 University of Malaya 42

King AbdulAziz
University

54 Riphah International
University

57 Universiti Kebangsaan
Malaysia

26

King Khalid University 48 Nishtar Medical
University

63 International Medical
University

21

Imam Abdulrahman
Bin Faisal University

59 Khyber College of
Dentistry

38 Asian Institute of
Medicine, Science and
Technology (AIMST)

University

9

Jazan University 11 Liaquat College of
Medical & Dentistry

38 Universiti Sains Malaysia 34

Taibah University 28 Fatima Memorial Hospital
(FMH) College of

Medicine & Dentistry

54 SEGi University 14

King Faisal University 8 Ziauddin Medical
University

37 Malaysian Allied Health
Sciences Academy

(MAHSA) University

6

Qassim University 7 Baqai Medical University 27 Melaka Manipal Medical
College

3

Al Jouf University 2 Sohail University 16

Prince Sattam Bin
Abdulaziz University

14 Jinnah Sindh Medical
University

19

King Saud bin
Abdulaziz University
for Health Sciences

41 Dow University of Health
Sciences

8
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TABLE 1. Continued.
Saudi Arabia Pakistan Malaysia

Umm Al-Qura
University

17 Karachi Medical and
Dental College

13

Princess Nora bint
Abdulrahman
University

32 Bahria Medical College 19

Riyadh Elm University 12 Bin Qasim Medical
Institute

2

Dar Al Uloom
University

7 Altamash Institute of
Dental Medicine

7

Al Farabi Dental
College (Vision

Colleges)

4

FIGURE 2. The figures display responses of practitioners from different populations towards awareness regarding
treating oral mucositis (red color displays section for the respondents selection option False for (a)–(d)). (a) Response
of the six questions from Saudi Arabian practitioners for six question (individuals answering correctly 70.7%, 65.27%, 75.4%,
71.2%, 59.6%, 76.9%). (b) responses from Pakistani practitioners (individuals answering correctly for six questions 75.6%,
66.5%, 73.2%, 60.1%, 68.9%, 64.9%). (c) answers fromMalaysian practitioners (individuals answering correctly for six questions
73.6%, 70.3%, 80%, 81.3%, 76.8%, 85.2%). (d) (Q7) perception for the use of PD therapy by practitioners to be used by specific
specialty in OM therapy by the dental practitioners of different countries.

FIGURE 3. Comportment of practitioners for the therapy of OM.Q8: Do patients/guardians reporting to dental clinic have
information regarding therapeutic options of OM? Q9: Do you discuss therapeutic options for OM with your patient/guardians?
Q10: Do you prefer to refer the patients to other clinicians for treatment of OM? (a) The answer selected by the number of
respondents from different countries. (b) The percentage of answer selected by the dental practitioners of various countries.
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FIGURE 4. Attitude of practitioners towards the OM therapy in pediatric patients. Q11: Do you routinely assess patients
for signs of OM in patients undergoing anti-cancer treatments? Q12: Do you find the current treatments strategies for OM to be
effective in alleviating patient discomfort? Q13: Is OM a significant concern in the overall management of oncology patients?
Q14: Do you believe there is enough inter-disciplinary collaboration between oncologists and dental professionals to manage
OM? Q15: There is a no need for more training in the early detection and management of OM. Q16: Managing OM at later stage
has a positive impact on a patient’s overall cancer treatment outcomes. (a–d) Percentage of answers selected by the number of
practitioners treating OM from different countries.

FIGURE 5. Practice of practitioners in percentage from various countries for the therapy of OM. (a) Displays the
responses for the Q17 inquiring about the “Pediatric patients affected with which type of cancerous condition are commonly
observed to have OM (maximum three)?”. (b) Shows the data regarding Q18 evaluating the “Level of knowledge perceived by
practitioners for the OM”.

62.8% demonstrating sufficient understanding of its causes,
progression, and therapeutic options. These findings align
with earlier research emphasizing the importance of equipping
healthcare providers with comprehensive knowledge to
address therapy-induced complications in oncology patients
[16].

However, a significant gap in interdisciplinary collaboration
between dental professionals and oncologists was identified.
This lack of coordination is a critical barrier to effective OM
management, as a collaborative approach is essential for op-

timizing patient outcomes. Previous studies have similarly
highlighted the need for integrated care models that encourage
communication and teamwork between oncology and dental
specialties [12, 17].

The practitioners’ willingness to engage in further education
and training to enhance their skills in OM management is a
positive takeaway from this study. Approximately 80% of
respondents expressed a strong interest in attending workshops
and training programs focused on early detection and tailored
treatment strategies. This eagerness aligns with findings from
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other regions, which emphasize the critical role of continuous
professional development in improving the management of
therapy-related complications like OM [18, 19].
The findings also highlight that current treatment modali-

ties for OM are widely accepted by practitioners, with many
recognizing their effectiveness in alleviating patient discom-
fort. The acceptance would likely based on observed im-
provements in patients’ symptoms and overall well-being after
receiving these treatments. It indicates a level of confidence
among practitioners in the current standard of care for OM.
This widespread acceptance also suggests that these treatments
are readily available and accessible to patients in the studied
regions. However, there is a pressing need for innovative
approaches, such as photodynamic therapy (PD), which prac-
titioners identified as a promising alternative. The potential of
PD therapy has been documented in various studies, showcas-
ing its efficacy in reducing the severity of OMwhile improving
patient quality of life [20, 21].
A notable concern expressed by respondents is the detri-

mental impact of delayed OM treatment on cancer therapy.
Practitioners acknowledged that complications such as dys-
phagia, altered or reduced chemotherapy dosages, and nu-
tritional deficiencies could compromise treatment outcomes.
These observations are consistent with previous studies that
have emphasized the importance of early detection and prompt
intervention to prevent such adverse effects [22, 23].
The prevalence of OM among pediatric patients with hema-

tological malignancies, particularly acute lymphoid leukemia
and non-Hodgkin’s lymphoma, was a consistent finding across
all three countries. This trend aligns with global data indicating
that these cancers are frequently associated with OM due to
the aggressive nature of treatments such as chemotherapy and
radiotherapy [24, 25]. The findings reinforce the need for
specialized preventive and therapeutic strategies to address
OM in pediatric oncology patients.
Despite the practitioners’ generally positive self-assessment

of their knowledge and practices, gaps remain in patient com-
munication. Approximately 83% of respondents reported lim-
ited discussions with patients or their guardians about treat-
ment options for OM. This communication gap is a significant
barrier to effective care and highlights the need for patient
education programs. Educating patients and their families can
empower them to participate actively in care planning, leading
to better outcomes [26].
Furthermore, the study revealed variability in attitudes to-

ward referringOMcases to specialists, withmany practitioners
preferring to manage cases independently. This trend suggests
the need for a cultural shift toward embracing collaborative
care and specialist referrals when necessary. Encouraging
multidisciplinary approaches could bridge gaps in expertise
and improve treatment outcomes [27].
The study had limitations that should be considered in fu-

ture. First, its geographic focus on practitioners from Saudi
Arabia, Pakistan, and Malaysia may restrict the applicabil-
ity of the findings to other regions with diverse healthcare
systems and cultural contexts. Additionally, the reliance on
self-reported survey data introduces the possibility of response
biases, such as overestimation or underestimation of knowl-
edge and practices. Variations in educational backgrounds,

clinical experiences, and resource availability among respon-
dents further complicate the consistency of the results. Finally,
the exclusion of direct input from patients and their families
leaves an important perspective unexamined, which could have
enriched the understanding of the challenges and expectations
in addressing this condition.

5. Conclusions

In conclusion, this survey provides valuable insights into prac-
titioners’ knowledge and attitudes regarding OM management
in pediatric oncology patients. While the overall knowledge
base appears relatively strong, targeted education is needed
to address specific knowledge gaps and variations between
countries. The most significant concern arises from the limited
communication between practitioners and patients/guardians
regarding treatment options. Promoting patient/family educa-
tion and shared decision-making should be a priority. Finally,
further research is needed to clarify the role of emerging
therapies like PD therapy in OM management. By addressing
these issues, we can strive to improve the quality of life for
children experiencing this challenging side effect of cancer
treatment.
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