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Background: Oral mucositis (OM) poses a significant challenge in children undergoing hematopoietic stem cell transplantation
(HSCT). There is a gap between clinical practice and the evidence, and nursing practices is not standardized.

Obijective: This study aims to evaluate the effectiveness of applying the evidence for preventing HSCT chemotherapy-induced OM in
children and to elevate the nurses’ compliance to the evidence.

Methods: Following the clinical evidence practice application model of the Joanna Briggs Institute (JBI) evidence-Based Care Center.
The process included reviewing literature, extracting evidence, identifying gaps, developing audit criteria, conducting a baseline audit,
creating an action plan, implementing evidence-based interventions, and assessing outcomes.

Results: After the evidence implementation, 6 out of 12 audit criteria with poor compliance are significantly improved, with
statistically significant differences (P<0.05). The incidence of OM decreases, with a statistically significant difference (66.6% vs
36.7%, P=0.02). The incidence of grade I, II, III, and IV OM also decreases (30% vs 23.3%, 23.3% vs 13.4%, 10% vs 0%, and 3.3%
vs 0%). Ultimately, the standardized oral care practice routine and workflows to prevent OM were established.

Conclusion: Bridging the gap between evidence and clinical practice can standardize nurse behavior, decrease the incidence of OM,
and lower the OM severity in children undergoing HSCT.

Keywords: children, hematopoietic stem cell transplantation, oral mucositis, evidence-based practice

Background
Oral mucositis (OM) refers to the pathological changes in oral mucosal caused by cytotoxic effects of chemotherapy,'
which is recognized as one of the most frequent complications of chemotherapy.” Hematopoietic stem cell transplantation
(HSCT) emerges as the most potent cure for several malignant and nonmalignant diseases.® However, it generally is leads
to OM, as 43-97% of pediatric patients who underwent HSCT are reported to suffer from OM.*’ OM typically manifests
early in the course of HSCT treatment, peaking around 7-14 days post-conditioning regimen initiation, often accom-
panied by painful ulcers.® The clinical presentation of OM includes erythema and ulcerations with varying degrees of
intensity.” In addition, OM can increase care costs, aggravate pain, severe nutritional deficiencies, and malnutrition,
reduce the chemotherapy dose or even treatment interruptions, and prolong the hospitalization.'®'* Therefore, effective
preventive strategies are imperative to prevent burden of OM in HSCT pediatric patients.

The best evidence for managing OM in pediatric HSCT patients primarily includes cryotherapy with high-dose
melphalan or 5-fluorouracil, photobiomodulation, and avoiding routine administration of palifermin and granulocyte
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colony-stimulating factor (GCSF) for OM prevention, et.'* However, current clinical practice often relies heavily on
empirical approaches rather than standardized practice. There is a gap between clinical practice and the evidence.
Furthermore, children face unique challenges such as increased difficulty in adhering to preventive measures compliance,
which further complicates the management of OM in this vulnerable group.

Nurses play a critical role in intervening OM. However, integrating evidence into practice poses challenges. In clinical
settings, evidence-based medicine refers to “the conscientious, explicit, and judicious use of the current best evidence in
making decisions about the care of individual patients”.'> Additionally, clinical practice is also based on experience and
routine influence clinical decision-making besides the evidence. A cross-sectional study that included 157 nurses on
oncology nursing practices for managing chemotherapy-induced OM according to evidence-based guidelines reveals the
deficiencies in implementing written OM protocols and guidelines.'® Meanwhile, nurses’ internal factors, including
knowledge, attitudes, and skills about the evidence-based practice, as well as their personal readiness or preparation for
implementing evidence-based practice can affect its implementation.!” Furthermore, organizational barriers (such as
workload, staff/management showing no support for evidence based practice, insufficient resources, the lack of authority
to change practice, and a workplace culture resistant to change) would impact an individual’s ability to increase and
maintain the evidence-based practice.'® Therefore, applying the evidence is essential to prevent OM in HSCT pediatric
patients to reduce the incidence of OM, mitigate its severity, and increase nurses’ compliance with the evidence.

Data and Methods

Summary of Evidence
Problem Establishment

The research question was constructed based on the clinical questions. The PIPOST model structure from the Fudan
University Evidence-Based Nursing Research Center was employed for search. The PIPOST can be explained as follows:
P (population): children undergoing HSCT; I (intervention): basic oral care, dental examination, oral cryotherapy, and
health education; P (professional): nurses and caregivers; O (outcome): (1) incidence of OM; (2) severity of OM; (3)
nurses’ compliance with the implementation of audit criteria for OM; S (setting): pediatric HSCT center; T (type):
clinical practice guidelines, evidence summary, systematic review, and expert consensus.

Evidence Retrieval

A systematic search was conducted using the 6S Hierarchy of evidence model in a top-down approach to ensure the inclusion
of the most relevant and high-quality studies.'” The key terms for the search were determined based on the Mesh subject
headings and keywords identified in the pre-search literature. These keywords included “pediatric”, “child*”, “oral
mucositis”, “stomatitis”, “hematopoictic stem cell transplantation”, “HSCT”, “chemotherapy”, “neoplasms”, and “cancer”,
“clinical decision” or guideline or “evidence summary” or “systematic review”. The search was conducted on the British
Medical Journal (BMJ) Best Practice, UpToDate, the Multinational Association of Supportive Care in Cancer and
International Society of Oral Oncology (MASCC/ISOO), the JBI evidence-Based Database, the Cochrane Library, as well
as the websites of the Registered Nurses Association of Ontario (RNAO), the Scottish Intercollegiate Guidelines Network
(SIGN), and National Institute for Health and Care Excellence (NICE). The searched literature should be published from

January 1, 2018, to December 31, 2022. The literature search process is depicted in Figure 1.

Basic Information and Quality Assessment Results of Included Literature

Inclusion and Exclusion Criteria for Literature

Inclusion criteria: (1) Articles focusing on the management and prevention of OM in children undergoing HSCT; (2)
Types of evidence: clinical practice guidelines, evidence summaries, systematic reviews, and expert consensus; (3)
Language: English; and (4) Duration: from January 1, 2018, to December 31, 2022. Exclusion criteria: Studies
mentioning adult patients; guideline interpretations; abstracts; research proposals; and documents that were not accessible

20,21

in full text or were duplicated and directly translated. Ultimately, 2 evidence summaries and 1 guideline'* were

included for analysis in this research.
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Figure | Flow Chart of the Literature Search Process.

Quality Assessment of Literature

The quality of the guidelines was assessed using the AGREE II instrument,”” and the quality evaluation of the evidence
summary entails tracing back to the original literature that underpins the evidence, and selecting suitable evaluation tools
for quality assessment based on the type of research. Two members engaging in evidence-based nursing read and
extracted the required information from the included literature independently. Any conflicting assessment opinions

between them can be arbitrated by a third researcher.

Evidence Translated into Clinical Audit Criteria
Based on the JBI Grades of Recommendation,® Grade A recommendations were strongly supported by evidence for
implementation, while Grade B recommendations exhibited weak evidence support for consideration. Through feasi-

bility, appropriateness, meaningfulness, effectiveness (FAME) argumentation,” evidences were translated into clinical

audit criteria.

Evidence Implementation

The clinical setting for this research was the HSCT center of a tertiary children’s hospital in Shenzhen, with 26 laminar flow
cabinets and a total of 33 nurses. Nurses at the HSCT center and children undergoing HSCT were selected as the subjects for
audit before and after implementing the evidences. Inclusion criteria for children: (1) Those who will undergo HSCT; (2)

Risk Management and Healthcare Policy 2024:17 hetps: 1911

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Children determined as grade 0 (no mucosal change) according to the World Health Organization (WHO) OM grading
criteria®* before conditioning; and (3) Informed consent was obtained from their guardians prior to their inclusion in the
study. Exclusion criteria for children: (1) Children with cognitive impairment; (2) Children experiencing previous radiation
therapy before chemotherapy; and (3) Those with pre-chemotherapy conditions like OM (graded I to IV according to the OM
grading criteria of the WHO), cavities, or periodontal diseases. Inclusion criteria for nurses: (1) Registered nurses working in
the transplantation center. Exclusion criteria for nurses: (1) Nurse trainees. This work followed the JBI framework for
evidence implementation and was performed based on the JBI’s online tools, such as Practical Application of Clinical
evidence System (PACES) and Getting Research into Practice (GRIP) for reviews from May to July 2023.

Formation of the Evidence Implementation Project Team

An evidence implementation project team comprising six individuals was established, featuring distinct yet complemen-
tary roles: a Head Nurse, two team leaders, two specialty nurses, and a Chief Physician. Collectively, the team undertakes
responsibilities in overall guidance, technical support, resource allocation, coordination, quality control, evidence
searching, project design, educational training, data analysis, report writing, clinical supervision, data collection,
personnel communication, and project promotion. This integrative structure guarantees comprehensive oversight and
efficient execution of the project.

Outcome Evaluation

Incidence of OM

Oral assessments were conducted twice daily by the charge nurses utilizing the WHO tool. Furthermore, assessments
were promptly carried out whenever patients reported any oral discomfort. The incidence and severity of oral OM were
evaluated and calculated as part of the study outcomes.

1. Incidence of OM: calculated as a percentage.

2. Severity of OM: calculated as the percentage incidence of OM in Grades I to IV. The severity of OM was
determined based on the OM grading standards issued by WHO. Grade 0: no mucosal change; Grade I: erythema
and soreness; Grade II: erythema and ulcers, but the patient can swallow solid food; Grade III: ulcers, extensive

erythema, patient cannot swallow solid food; Grade IV: severe mucositis with no possible alimentation.**

Audit Criteria
The compliance rate of the 12 audit criteria was recorded by marking “yes (Y)” for compliance and “no (N)” for non-
compliance. The compliance rate was calculated using the number of compliant cases or times / total cases or times X
100%. Subsequently, the data were introduced into the computer system and the compliance rate for each audit criterion
was calculated.

Statistical Methods

Data were statistically analyzed using SPSS version 26.0. Categorical data were described using case numbers and
percentages, while continuous data were described with mean + standard deviation. Continuous and categorical variables
were analyzed utilizing Fisher’s exact test, with P<0.05 indicating statistical significance.

Results
Establishment of Audit Criteria and Review Methods

Based on the 8 evidences identified, the evidence Implementation Project Team has formulated twelve audit criteria.
These evidences, together with the respective criteria and data collection methods for each, are detailed in Table 1.

Baseline Audit
The evidence-Based Audit Criteria for Preventing OM in Children Undergoing HSCT Chemotherapy was developed
based on the evidences obtained. Clinical nurses recorded whether each audit criterion was implemented through on-site
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Table | Evidence and Audit Criteria for the Prevention of Chemotherapy-Induced Oral Mucositis in Pediatric HSCT Patients

Evidence

Audit Criteria

Audit Methods

| Prior to receiving hematopoietic stem cell transplantation (HSCT),
patients should undergo a comprehensive dental and oral evaluation
and receive treatment accordingly to reduce the risk of infection.?’
(Grade B)

2. Prior to receiving HSCT, patients should be informed of the possible
oral complications related to HSCT and strategies to minimize or
prevent such complications.?® (Grade B)

3. Implementation of a basic oral care protocol is recommended for
oral mucositis prevention and management. Oral health education is
recommended for pediatric patients receiving cancer therapies (and
their parents/guardians).?' (Grade B)

4. Patients receiving HSCT should observe basic oral care strategies
including brushing of teeth and tongue, flossing and rinsing with bland
solutions (eg, saline and/or sodium bicarbonate solution). For patients
who are unable to rinse, applying solution to sterile gauze or toothette
is advised.?® (Grade B)

5. Dry mouth may be managed using interventions such as sipping or
spraying water, saliva substitutes and mechanical-taste stimulants
(sugar free chewing gum, sweet-sour candies) and the use of frequent
bland rinses.”® (Grade B)

6. Consider using cryotherapy for older, cooperative pediatric patients
receiving treatment for cancer or undergoing HSCT who will receive
short infusions of chemotherapy associated with mucositis other than
melphalan or 5-fluorouracil. For oral cryotherapy: ice cubes, ice cold
water or frozen food/popsicles.'* (Grade B)

7. Do not administer GCSFs to pediatric patients receiving treatment
for cancer or undergoing HSCT for the purpose of mucositis
prevention.'* (Grade A)

8. Anti-fungal or anti-viral prophylaxis may be considered to minimize
or prevent infections.?’ (Grade B)

ClI.I Prior to HSCT, patients should undergo a comprehensive
dental and oral assessment.

C1.2 Before HSCT, patients should receive the corresponding oral
treatment.

C2.1 Patients should be informed of potential oral complications
associated with chemotherapy before HSCT.

C2.2 Patients should be advised on strategies to reduce or prevent
oral complications before HSCT.

C3.1 Patients should be educated on oral health.

C3.2 It should develop a nursing plan for OM prevention and
management.

C4.1 It should implement basic oral care, including brushing teeth
(and tongue), flossing, and rinsing with mild solutions such as saline
and/or sodium bicarbonate solution.

C4.2 For patients unable to rinse, it is recommended to apply the
solution using sterile gauze or toothette.

C5 Xerostomia can be managed by drinking or spraying water, and
frequently using mild mouthwash.

Cé6 Pediatric patients undergoing HSCT should apply oral
cryotherapy during short infusion times of chemotherapy drugs,
not limited to melphalan or 5-fluorouracil.

C7 Do not use GCSFs in children undergoing HSCT to prevent OM.

C8. Prophylactic antifungal or antiviral treatments can be
considered.

Review of transplantation archives.

Review of Propaganda and
Education Record Forms;
In-Person Interviews.

Review of Propaganda and
Education Record Forms;
In-Person Interviews.

Review of Nursing Scheme.

In-Person Interviews, Observation
by surveillance camera;
Examination of Nursing Records.
In-Person Interviews, Observation
surveillance camera; Examination
of Nursing Records.

In-Person Interviews; Review of
Nursing Record Sheets.

On-Site and Observations;
personal digital assistant (PDA)
Records.

Examination of Medical Orders
and Physician’s Medical Records.

Review of Chemotherapy Regimen
Tables, Medical Orders.

review, medical record examination, video surveillance, on-site interviews with caregivers etc., as shown in Table 1.
Using the PACES method, the baseline audit was conducted from May to July 2023, with a total of 30 patient cases
reviewed, including 17 males (56.7%) and 13 females (43.3%), as outlined in Table 2.

Table 2 Patient Characteristics

Characteristics Baseline Group | Implementation Group
Age (Years) 833 +3.53 741 436
Gender

Male 17 23

Female 13 7
Primary disease

B-thalassemia major 25 22

Acute lymphoblastic leukemia |

Acute myelogenous leukemia 5

Severe aplastic anaemia | 2

Fanconi anemia | 0

Myelodysplastic syndrome | 0

(Continued)
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Table 2 (Continued).

Characteristics Baseline Group | Implementation Group
Caregiver
Mother 18 21
Father 9
Aunt | 0
Grandmother 2 |
Donor type
Unrelated 4 0
Parents 21 20
Sibling 5 10
Graft type

Matched unrelated donor

Matched related donor 2 2
Haploidentical donor 24 28
Condition regimen

CY + BU + Flu + TT+PTCY 4 20
CY + BU + Flu + TT+PTMTX 2 2
CY + BU + Flu + TT+PTCY+PTMTX+PTFlu 4 6
BU + Flu + TT+PTCY+PTMTX 4 2
Ara-C+BU + Flu + TT+PTCY +PTMTX | 0

Note: P-value was calculated by Fisher’s exact test.
Abbreviations: CY, cyclophosphamide; BU, busulfan; Flu, fludarabine; TT, thyroglobulin, PTMTX, post-transplant
methotrexate; PTCY, post-transplant cyclophosphamide, PTFLU, post-transplant fludarabine.

Evidence Implementation

The baseline audit revealed that the implementation of C2.1, C2.2, C3.1, C4.1, C5, and C6 was suboptimal. To address
this, the i-PARIHS evidence-based practice conceptual framework® was employed to analyze facilitating factors and
barriers to generate an action plan. Evidence was applied from October to December 2023, with a total of 30 patient cases
reviewed, including 23 males (76.7%) and 7 females (23.3%), as outlined in Table 2

Facilitating Factors and Barriers

The facilitating factors and barriers impacting the implementation of evidence-based practices for the prevention of
chemotherapy-induced oral mucositis (OM) in children undergoing hematopoietic stem cell transplantation (HSCT) were
identified, as shown in Table 3. Key factors and challenges were assessed across the dimensions of innovation, recipients,
and organizational level. Based on these assessments, an action plan was developed, focusing on these dimensions, as
illustrated in Table 4.

Improvement of System Processes
The OM care routines were revised based on evidence, enabling the development of toothbrush management schemes
and standardized workflow for oral cryotherapy. The educational implementation plan was enhanced with two versions:
for caregiver education and for child education.

OM Incidence

Compared with the baseline group, the OM incidence decreased from 66.6% to 36.7% (X?=5.4, P=0.02) in the
implementation group, showing statistical significance. Furthermore, the incidence of OM in Grades I, II, III, and IV
decreased, with 30% vs 23.3%, 23.3% vs 13.4%, 10% vs 0%, and 3.3% vs 0%, respectively, as outlined in Table 5.
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Table 3 Facilitating Factors and Barriers

nursing electronic information system, such as
embedding oral cryotherapy into PDA systems,

Dimension Innovation Recipients Organizational Level
Facilitating | The evidence for preventing chemotherapy- | Most team members perceived the changes as | The departmental OM incidence of 2 50% enabled
Factors induced OM in children undergoing HSCT, obtained | valuable, yielding high compliance. preventing OM a focal point for patients with HSCT,
from guidelines and evidence summaries, aligned 2 The department’s culture of having a youthful thus, incidence of OM was recognized as a specialty
with maximizing the interests of the children. team with strong execution ability and willingness quality indicator.
2 The evidence appropriate for the current clinical to try new things. 2 The implementation of this work aligned with the
context. decision-making priorities of the department and
3 Support from IT personnel for optimizing the had received significant attention and support from
nursing electronic information system. key personnel and leadership, including the
department head and head nurse.
3 The department experienced a successful change,
which subsequently ensured the sustainability of
practice.
Barriers | Support from IT personnel for optimizing the | Influenced by “local opinion leaders”, some team | Lack of experience in evidence-based

members who believed that toothbrush
sterilization and toothbrushes application by

implementation for the department.

exerts a crucial role.
2 OM-related education is only targeted at
caregivers instead of the children.

a significant change.

4 There is no standardized workflow for oral
cryotherapy.

the timing before and after chemotherapy, will
certainly increase the nursing workload.

necessitating timely communication and

relevant regulations.

3 Interventions for xerostomia are less commonly
applied and lack specific regulations, representing

5 Standardizing oral cryotherapy, such as specifying

6 Oral cryotherapy requires daily adjustments based
on the specific chemotherapy regimen of children,

coordination with physicians to establish and adjust

patients with low platelet counts were
insurmountable.

2 Lack of comprehensive health education and
instructional materials on preventing OM and oral
cryotherapy, especially for children.

Table 4 Action Plan for Audit Criteria C2.1, C2.2, C3.1, C4.1, C5, Cé

Innovation

Recipient

Organizational Context

|. To incorporate toothbrushes into the patient’s supply
preparation checklist.

2. To include the concept of evidence-based nursing in
professional development training.

3. To refine the content of the educational implementation
schemes, and segmenting it into two parts: for the caregiver and
for the children education.

4. To integrate the assessment of dry mouth as a component of
daily examinations, with corresponding entries in nursing

records to ensure integration into routine nursing care.

5. To develop a Standardized workflow for oral cryotherapy.

6. To incorporate oral cryotherapy into the PDA system, with
pop-up reminders prior to the commencement of
chemotherapy.

7. To revise regulations concerning physician’s orders: change the
routine prescription of bi-daily saline mouth rinse for all
chemotherapy patients to prescribing the appropriate number of
oral cryotherapy sessions based on the daily chemotherapy
medication frequency.

|. To develop educational cards to explain the principles and
methods of oral cryotherapy, which are featured with cartoons
demonstrating the mouth-rinsing technique, to be displayed in
the ward, and provide explanations and demonstrations to
patients and caregivers before implementing oral cryotherapy.
2. To create age-appropriate health education materials for
patients, including animated videos, images, and models, with an
emphasis on direct patient education.

3. To implement the dental hygiene education for children
through medical play.

4. To conduct theoretical training to ensure all staff are
knowledgeable about oral mucositis (OM) prevention.

5. To incorporate knowledge related to the OM prevention into
the core curriculum for new nurse training, requiring all
incoming nurses to complete relevant training and assessments.
6. To include information about OM prevention in the Daily
Question initiative.

7. To provide targeted training and assessments for nurses with
poor compliance.

8. To engage in continuous training, case sharing, and individual
interviews to challenge and reduce the influence of local
opinion leaders.

9. To use sterilized soft-bristled toothbrushes changed daily

To implement evidence-based nursing
training programs by the Nursing
Department.

2. To initiate evidence-based practice
projects, with comprehensive monitoring
and supervision by the Nursing Department.
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Table 5 Comparison of OM Incidence

OM Grade | Baseline Group (n=30) | Implementation Group (n=30) | P value
| 9 (30%) 7 (23.3%) 0.771
1l 7 (23.3%) 4 (13.4%) 0.506
1] 3(10) % 0 (0%) 0.237
v I (3.3%) 0 (0%) 1.000
Total 20 (66.6%) Il (36.7%) 0.038

Note: P-value was calculated by Fisher’s exact test.

Table 6 Comparison of Compliance with Audit Criteria Before and After Evidence Implementation

Audit Criterion Baseline Group Implementation Group P value
Cases/Times Y N Cases/Times Y N
Cl.I 30 30 (100%) 0 (0%) 30 30 (100%) 0 (%) [
Cl.2 30 30 (100%) 0 (0%) 30 30 (100%) 0 (0%) |
c2.1 30 0 (0%) 30 (100%) 30 26 (86.7%) 4 (13.3%) | <0.0001
C2.2 30 0 (0%) 30 (100%) 30 26 (86.7%) 4 (13.3%) | <0.0001
C3.1 30 10 (33.3%) 20 (66.7%) 30 26 (86.7%) 4 (13.3%) | <0.0001
C3.2 30 30 (100%) 0 (0%) 30 30 (100%) 0 (0%) |
C4.1 1348 0 (0%) 1348 (100%) 1589 1589 (100%) 0 (0%) <0.0001
C4.2 1652 1652 (100%) 0 (0%) 1184 1184 (100%) 0 (0%) |
C5 15 | (6.7%) 14 (93.3%) 37 36 (97.3%) 1 (2.7%) <0.0001
Cé 240 16 (6.7%) 224 (93.3%) 257 218 (84.8%) | 39 (15.2%) | <0.0001
Cc7 30 30 (100%) 0 (0%) 30 30 (100%) 0 (0%) |
Cc8 30 30 (100%) 0 (0%) 30 30 (100%) 0 (0%) |

Notes: Cassese: Cl.I, Cl.2, C2.1, C2.2, C3.1, C3.2; Times: C4.1, C4.2, C5, C6, C7, C8. P-value was calculated by Fisher’s exact test.

Nurse Compliance Before and After Evidence Implementation

In contrast to the baseline group, nurse compliance in C2.1, C2.2, C3.1, C4.1, C5, and C6 was significantly improved,
with the values of 0% vs 86.7%, 0% vs 86.7%, 33.3% vs 86.7%, 0% vs 100%, 6.7% vs 97.3%, and 6.7% vs 84.8%,
respectively, showing statistical significances (P<0.001). The overall compliance rates of clinical nurses with the 12 audit
criteria are summarized and compared in Table 6.

Discussion

Before implementing the evidence, our center identified a gap between the clinical practices for preventing OM and the
available evidence and realized that bridging this gap is crucial for facilitating the successful translation of evidence into
clinical outcomes.?® Moreover, it is imperative to formulate audit criteria based on the evidence in clinical practice and to
promote the evidence-based clinical practices through changes and outcome evaluations, thus continuously improving the
clinical quality.?” This work was commenced by identifying the problems, establishing teams, and systematically
retrieving the evidences. Clinical evidence implementation necessitates thorough consideration of the evidence’s recom-
mendation level and the clinical context due to its high significance.”® Unlike chemotherapy for typical pediatric
oncology patients, children undergoing HSCT require high-dose chemotherapy and immunosuppressant agents for
myeloablative conditioning regimen in laminar flow cabinets. Not all evidence related to radio and chemotherapy for
pediatric patients is applicable to those undergoing HSCT due to the unique requirements of the HSCT process. For
instance, maintaining a sterile environment within laminar flow rooms restricts the use of instruments and devices that
cannot be adequately sterilized. Additionally, the immune system impairment resulting from HSCT necessitates mini-
mizing the patient’s time outside the laminar flow cabin, thereby limiting access to certain examinations or treatments.
Dietary restrictions for immunosuppressed patients also preclude the use of supportive treatments such as honey or
sweet-sour candies, further limiting the applicability of general preventive measures for chemotherapy-induced oral
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mucositis (OM) in this specialized population. Consequently, we excluded evidence pertaining to photobiomodulation
therapy and the use of honey. This underscores the necessity to explore the introduction of photobiomodulation therapy
and the aseptic preparation of honey for clinical use, aiming to further reduce the incidence of OM. Consequently, it is
essential to tailor interventions to the specific clinical context of these patients. Through a systematic literature review,
this research incorporated the evidences associated with OM prevention in patients undergoing HSCT, translated the
evidence into audit criteria, conducted a baseline audit, thoroughly analyzed the facilitating factors and barriers, and
developed effective strategies for change implementation and outcome evaluation.

Furthermore, a baseline audit before evidence implementation showed that 6 audit criteria were either not initiated or
implemented suboptimally. To enhance the nurses’ compliance to the audit criteria, it is crucial to effectively identify the
facilitating factors and barriers, develop appropriate action plans, and actively secure resources. Identifying barriers plays
a critical role in clinical translation of evidence across multiple evidence-based practice theoretical models.?® In this
research, the i-PARIHS framework was employed to analyze the facilitating factor and barriers of the 6 audit criteria with
poor compliance in terms of innovation, recipients, and context, aiming to formulate evidence-based practice action plans
suited to our center.

Training in OM knowledge can enhance self-care and oral health compliance. In consideration of this, patients and
caregivers are recommended to be trained with relevant knowledge of OM.*°? Previous studies, though not specifically

targeting HSCT patients, have indicated improvements in patient education and oral care practices,”* >

which align with
the results of the current study. Nonetheless, those studies predominantly involved adult participants. In contrast, this
research uniquely addresses pediatric patients, who encounter distinct and potentially more significant challenges in
adhering to these oral care protocols. Before application of the evidence-based practice, nurses only educated caregivers
on OM prevention, which was not comprehensive. Moreover, educating the children undergoing HSCT was neglected due
to their young age, leading to low cooperation in oral care among some patients due to a lack of awareness of its importance.
To address this, this research emphasized the importance of educating children, enhanced the education on children, and
developed some age-appropriate health education methods (including animated videos, images, and models). In terms of
brushing teeth, medical play was adopted to educate children, which could increase their engagement.

Moreover, this research refined the health education implementation scheme and segmented it into two parts: for the
caregiver and for the children education, to comprehensively supervise the advancement of health education for children.
Regarding oral care, all patients were required to use cotton swabs dipped in 0.9% saline solution for oral cleansing,
which might not remove food residues between teeth. Given the toothbrush sterilization and the risk of gingival bleeding
during low platelet counts as barriers, clinical implementation of tooth brushing was not practiced before applying
evidence. During the change, the toothbrush sterilization was solved by supplementing necessary equipment and
materials and providing sterilization cabinets. Meanwhile, toothbrush management schemes were established, including
listing toothbrushes on patient supply preparation checklist, using sterilized soft-bristle toothbrushes changed daily, and
implementing indicator C4.2 (applying solution with sterile gauze or using a suction tube) four times daily at platelet
counts below 30*109/L. These strategies effectively solved the implementation barriers, so this standard has now become
a routine part of oral care practices for our department. After HSCT, the salivary flow rate presents a decrease tendency,
which can negatively impact saliva’s protective functions and potentially lead to oral complications.*®

Low salivary flow rate has been identified as a risk factor for OM.?”*® However, clinical settings did not focus on the
presence of dry mouth in patients before evidence implementation, lacking relevant regulations, resulting in a low compliance
rate. In addition, oral cryotherapy exhibited its potential to reduce the incidence of OM in HSCT patients,?”* but its clinical
application was suboptimal, with nurses typically using it based on experience rather than a standardized workflow. In this
research, specific regulations for assessing and intervening in cases of Xerostomia and a standardized workflow for oral
cryotherapy based on the evidence were developed to facilitate better clinical evidence implementation.

Additionally, applying oral cryotherapy gives a precise requirement on timing, but nurses often fail to do it, increasing
the challenging. Therefore, this research embedded oral cryotherapy into PDA system, with automatically pop-up
reminders prior to the commencement of chemotherapy, thus advancing the evidence-based nursing practices.
Cryotherapy typically involves holding ice chips in the mouth, which is a method with challenging to apply in
children.*® An alternative approach using ice-cold 0.9% saline solution was considered, but maintaining the solution
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temperature during the oral cryotherapy is challenging. To address this, 500 mL of 0.9% saline solution was placed into
a specialized freezing unit to turn it into ice and then thawed at room temperature four hours before use. These operations
in this research could ensure that the solution is half-melted when administered to patients. Consequently, this method
guarantees the maintenance of the temperature at ice water during oral cryotherapy and allows for continuous replen-
ishment of the ice saline solution, thereby enhancing the intervention effectiveness.

Furthermore, it is essential to identify “local opinion leaders”,*' as they possess informal influence and their opinions
and actions are readily accepted and followed by others. Thus, persuading and training them is crucial due to their
pioneering role in evidence implementation, especially change advancement. Consequently, local opinion leaders and
“key individuals” were enrolled in the evidence-based practice team in this research to enhance their adaptability to
innovation. Besides, the barriers from local opinion leaders were gradually dismantled through case teaching, negative
examples, and personal interviews. Additionally, nurse managers exert a particularly influential role in implementing
evidence-based practice.42 Therefore, it is vital to incorporate the head nurse as the project leader and a key facilitator
with professional knowledge, evidence-based nursing experience, and management expertise. Because head nurses can
mobilize necessary resources to facilitate evidence implementation, which is crucial for the success of this work.

Ultimately, the results of this research demonstrate the feasibility, appropriateness, clinical significance, and effec-
tiveness of 6 audit criteria for OM prevention in children undergoing HSCT. At the system level, the OM nursing routine
was revised, and toothbrush management schemes and a standardized workflow for oral cryotherapy were established,
enhancing the standardization of nursing actions. Furthermore, the health education implementation scheme was refined
and divided into sections for caregivers and children. For this purpose, age-appropriate health education materials and
methods for pediatric patients were newly formulated under the scheme. At the nursing level, nurses became acquainted
with implementation of evidence-based practice and recognized that medical practice should be grounded in the latest
high-quality evidence despite a persist gap between the latest evidence and actual nursing practice.** Integrating the
evidence with practical knowledge and formulating audit criteria for clinical implementation has improved the com-
pliance of clinical nurses with evidence-based nursing practice. At the patient level, the improvement of nurse
compliance contributed to reducing the incidence of OM and lowering its severity.

Limitations

On the other hand, this research was subjected to several limitations. For example, it was implemented at a single center,
the clinical evidence application lasted only two months, and the children enrolled were in a small size. Consequently,
future research should be developed by involving multi-center evidence implementation, extending the duration, and
making longer-term outcome observations to evaluate the perennial effectiveness of preventive measures for OM.

Conclusion

The objective of evidence translation is to integrate evidence for OM prevention in children undergoing HSCT into the
clinical decision-making system, thereby guiding and sustaining effective nursing practices. This research identified and
addressed the existing gaps between evidence and current clinical practice. By implementing evidence-based OM
prevention measures, the study effectively standardized prevention protocols and nursing behaviors, solidified nursing
habits, and enhanced clinical nurses’ adherence to best practices. Moreover, this study introduced novel contributions,
including the development of child-specific cryotherapy methods and innovative health education formats aimed at
improving children’s adherence to treatment. These tailored approaches not only increased compliance among pediatric
patients but also significantly reduced the incidence and severity of OM, ultimately leading to higher-quality care for
children. Moving forward, continuous quality improvement initiatives will be essential to further refine OM prevention
strategies and sustain evidence-based nursing practices in pediatric HSCT settings.

Data Sharing Statement

The data and materials used in this study are available upon request. Researchers interested in accessing the dataset or
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information.
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