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Abstract: An inter-professional project with a collaborative endeavor between the programs of Dentistry, Nutrition and Medicine was
carried out with the aim to emphasise oral health maintenance, making the right nutritional choices and effective hand washing among pre-
school children. The purpose of this paper is to share a detailed description of the design, development process, implementation, and planned
evaluation of an interprofessional school-based health promotion intervention model “Do Right, Be Bright”. This model is part of a quasi-
experimental study, targeting pre-school children as the “Targets of Change” through the empowerment of school teachers as the “Agents of
Change”. The program design was based on Bartholomew’s Intervention Mapping Approach, which proposes a direction for developing
a theory-based health promotion intervention and on the most extensively applied theories of health behavior, the Health Belief Model.
Therefore, based on a thorough literature review and needs assessment, three key areas of needs were identified for the targeted preschool
children: oral hygiene, hand hygiene and nutrition. The efficacy of this model will be pilot tested in a preschool in Kuala Lumpur Malaysia.
Keywords: oral hygiene, hand hygiene, nutrition, interprofessional education, health-promoting schools

Introduction
The Health Promoting School (HPS) initiative by the World Health Organization aims to attain organizational and structural
change to create a supportive social and physical environment, improve its curricula, teaching and learning methods in schools
and move beyond individual behavioral change. The six key features of HPS are (1) Healthy school policies, (2) Physical school
environment, (3) Social school environment, (4) Health skills and education, (5) Links with parents and community, (6) Access to
(school) health services.' It is well established that health and education are intrinsically linked. Studies suggested that healthy
children are more likely to learn effectively. Health promotion can help schools to meet their social aims and to improve
educational attainment while young people that attend school have a better chance of good health.** The focus should lay on
child and adolescent public health for successfully achieving the universal establishment of health-promoting schools. This
would subsequently improve health literacy and create a supportive environment for health.* Healthy children and adolescents
require appropriate measures from early childhood development and sustained throughout adolescence and adulthood. Early
consideration of child and adolescent health by implementing interventions that reduce or eliminate risk exposure will contribute
to the developmental phases and produce healthy active adults.*” Effective measures to protect and promote the health of
children and adolescents involve equitable, sustainable and large numbers of the population.

At a global level, several school-based initiatives have been launched to promote the health of children and adolescents.®’
There are several examples that illustrate the benefits of implementing school-based health interventions among children. These
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include handwashing, oral health, and nutrition programs.®'? When implemented collectively in a school setting, this is known
as a school health and nutrition program. Globally, this program has been found to be a cost-effective strategy for successfully
improving children’s health, especially in low- and middle-income countries.'® School health and nutrition program capitalizes
on using existing resources, through schools, a powerful setting, to provide timely support, and deliver preventive measures as
well as safe and simple treatments. This is on top of providing health education and protective behavior change messaging to
improve the health of school children.'*!'* To be most effective, these programs can be customized to meet the needs of the
targeted community. In areas where children are suffering from various conditions, converging multiple interventions onto
a single platform allows for maximizing efficiency, the scale of impact and sustainability.'> The HPS framework has been
employed to implement oral health interventions in several countries such as Taiwan,'® the United Kingdom,'” and Canada.'®

In Malaysia, the school health program under the Ministry of Health is a comprehensive and systematic program
carried out in government schools. For instance, this program provides oral healthcare to primary and secondary school
children through a wide network of school dental clinics and mobile dental teams. It utilizes the outreach approach which
has aided in increased coverage of oral health care to school children."”

School Health Service has three main components namely: School Health Service, School Dental Service and School
Environmental Health Service. Priority is given to government-aided schools. Under this service school, children receive
preventive health services, health screening, treatment of mild cases and referral to a health centre or hospital. Contrastingly,
there is no structured program for school children in the private sector. Health services are provided based on the needs and
demands of the community. A preliminary needs assessment carried out in the non-government schools reported that there is
a lack of awareness and skills in terms of oral health, hygiene, and nutrition among the children. Therefore, an intersectoral and
interprofessional collaboration was developed to promote more sustainable change by focusing on the prevention of oral health,
nutrition and hygiene-related diseases and associated risks.

The aim of this paper is to share the development process, implementation, and evaluation plan of an interprofessional
school-based health promotion intervention model “Do Right, Be Bright”. This model emphasizes oral health main-
tenance, correct nutritional choices and effective hand washing among preschool children through the empowerment of
schoolteachers as “Agents of Change”.

Materials and Methods
This quasi-experimental study was approved by the International Medical University Institutional Joint Research and
Ethics Committee (Ethic Approval Number: JCM-184/2019). This protocol complies with the Declaration of Helsinki.
“Do Right, Be Bright” (DRBB) is an inter-professional school-based health promotion intervention model for preschool
children, aged four to six years old, piloted in Malaysia. This intervention also targeted training the schoolteachers as
“Agents of Change” (AOC) for a more sustainable health promotion initiative. Written consent was obtained from the
school and from the parents of the preschool children, prior to the commencement of the study. Evidence suggests that
the success of such training programs is dependent on the selection of a suitable behavior-changing model. >

This inter-professional project was a collaborative endeavor between the Dentistry, Nutrition and Medicine programs
of the International Medical University, Kuala Lumpur, Malaysia. Multiple discussions were held with to obtain
consensus on the approaches of each profession to design the model. This multidisciplinary approach was based on
the understanding whereby individual health interventions would be more effective when packaged together. This
intervention aspires to instill good health practices among preschool children and educate the teachers and parents on
different health conditions, which may go unnoticed due to the lack of awareness.

It is evidenced that good practices during the early days of life translate into healthy behaviour in later years.?' Hence,
this model is developed based on Bartholomew’s Intervention Mapping Approach, which proposes a direction for
developing a theory-based health promotion intervention that includes six comprehensive steps as described below.?

Step |: Needs Assessment
The community partner identified for this model was a private preschool, with a chain of branches across Kuala Lumpur,
Malaysia. The preschool children (four-six years) were identified for piloting this model. A needs assessment was
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executed about oral health status, hand washing practices and food preferences of preschool children. Three key areas
were identified from the needs assessment: oral hygiene, hand hygiene and nutrition.

According to WHO, Collaborative practice happens when multiple health workers from different professional backgrounds
work with patients, families, carers, and communities to deliver the highest quality of care across settings.>* The Interprofessional
collaborative team involved three professions: dentistry, community medicine and nutrition. A thorough literature search was
carried out by the team based on the identified areas. The researchers from each profession created an interprofessional DRBB
model to address the needs identified. Subsequently, the team engaged with the school administration to establish a participatory
approach. A briefing was also given to all the teachers on the proposed model to develop a sustainable teacher-centered school-
based health promotion model and designated them as AOC. The AOC was empowered to sustain change as they were in
constant touch with the preschool children. These preschool children are referred to as the “Targets of Change” (TOC).

Step 2: Specify the Objectives
In this step, the interprofessional collaborative team identified the specific programme outcomes based on the three health

domains determined during the needs assessment.

Dental Health
(a) To screen the dental status of TOC.
(b) To assess the knowledge and practices of the TOC towards oral health.
(c) To enhance knowledge of TOC towards the significance of good oral hygiene.
(d) To promote good oral hygiene skills and practices among TOC.
(e) To empower the schoolteachers as AOC for tooth brushing drills in efforts to promote sustainable enforcement of
oral health practices.

Nutrition
(a) To assess the nutritional status of the TOC.
(b) To assess the knowledge, practices and eating habits of the TOC.
(¢) To enhance knowledge of TOC on healthy eating.
(d) To promote healthy eating practices among TOC.
(e) To empower the schoolteachers as AOC for healthy eating to promote good nutrition among the TOC.

Effective Hand Washing
(a) To assess the knowledge and practices of TOC towards hand washing.
(b) To enhance knowledge of TOC towards the significance of effective hand washing.
(c) To promote effective hand-washing skills and practices among TOC.
(d) To empower the schoolteachers as AOC for effective hand washing drills in efforts to promote hand hygiene.

Step 3: Strategy of “Do Right, Be Bright” Based on the “Health Belief Model”
The DRBB model is developed based on the most extensively applied theories of health behavior, the Health Belief
Model (HBM). HBM is a psychological model which explains and predicts preventive health behavior. It consists of six

domains that influence health behavior:>*%

perceived susceptibility (possibility of facing disease)

perceived severity (beliefs about the disease outcomes)

self-efficacy (ability to successfully perform the recommended behavior)
perceived benefits (understand the benefits of adopting a new behavior)
perceived barriers (obstacles that prevent from performing a behavior)

AR S o e

cues to action (internal and external stimuli)
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The HBM model suggests individuals are more likely to act to prevent illness if they are provided with a particular

course of action that promotes the change. The DRBB model is designed using six action-related factors of HBM:

. collecting information on the baseline health status with respect to dental health, nutrition, and handwashing
practices of TOC.

. health education on disease and its consequences to training the AOC on how to recognize disease susceptibility
and severity. (HBM domain: perceived susceptibility and severity)

. skill development on tooth brushing drills, making healthy food choices and effective handwashing are recom-
mended actions. (HBM domain: perceived benefits and self-efficacy)

. recognizing and minimizing barriers to action through needs assessment and discussions with school management.
(HBM domain: perceived barriers)

. development of a school environment that promotes action towards healthy behaviour through reinforcement of
external stimuli (health education material and drills). (HBM domain: cues to action)

. exhibiting teacher-centered sustainable skill development activities to enhance self-efficacy and support the TOC
for behaviour change. (HBM domain: self-efficacy and cues to action)

Step 4: Design of the “Do Right, Be Bright” Model

The framework of the DRBB is presented in Figure 1. This initiative was carried out in three Phases (Figure 2).

'Do Right Be Bright' Model

School School
Children Teachers
Needs Strategic Empower teachers as
assessment Intervention ‘Agents of Change' for
sustainable

reinforcement

Skill Development -
Knowledge, Knowledge ) J
Attitude & Pracice Oral health status & Toothbrushing drills .
- Oral hygiene & Hand washing drills & Evaluation of
Hand h y?ene & Awareness Healthy diet preference teachers training
Nut?ligt;ion Body Mass Index program
Pre/Post
Evaluation to
assess the
efficacy of DRBB
Model
Figure | Framework of DRBB.
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Phase 1
* Health screening
Phase 2 »  Baseline information

*  Training of AOC
* Implementation of the
programme to TOC

Phase 3
~_

*  Evaluation of the
programme

Figure 2 Phases of the DRBB program.

Phase | DRBB Program
This phase focuses on health screening and the collection of baseline information.
Pre-school children (TOC):

(a) Parental consent was obtained for the TOC, enrolled in the project.

(b) They were screened for oral health and nutritional status.

(¢) Information on oral health, eating habits and handwashing was collected using the knowledge, attitude, and
practices (KAP) survey instrument.

Phase 2 DRBB Program
This phase focuses on the interventions of DRBB. It involves empowering the AOC for sustainable enforcement of
health practices among the TOC. The following activities were carried out.

(a) Increase awareness of the importance of maintaining good hand and oral hygiene as well as healthy eating
(through educational interactive games and role-play activities).

(b) increase awareness of the harmful effects of excessive sugar intake.

(c) Skill development through proper tooth brushing, effective hand washing drills and selection of healthy food
choices.
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Phase 3 DRBB Program

This phase focuses on the outcome evaluation of DRBB.

(a) Assessment of the effectiveness of maintaining good oral hygiene, handwashing, and making the right food
choices was conducted using the post-intervention KAP survey.

(b) The sustainability and compliance of tooth brushing, hand washing drills and reinforcement of healthy eating
practices by the AOC were also evaluated.

(¢) The oral hygiene status, nutritional status and hand hygiene practices of the TOC were assessed after one year of
the program.

Step 5: Implementation and Evaluation of Intervention
Phase |

This phase focuses on the needs assessment of the TOC. The needs assessment was based on STEPS, which is the
WHO’s recommended tool for the surveillance of non-communicable diseases (NCDs) and their risk factors.”® STEPS is
a sequential process and starts with gathering key information on risk factors with a questionnaire; then moves to simple
physical measurements, followed by a more complex collection of samples for biochemical analysis. This approach
emphasizes that small amounts of good-quality data are more valuable than large amounts of poor data. Both STEP 1 and
2 have been adapted and incorporated into this study as reported in Table 1.

Instruments Used in STEP |
The instruments used for STEP 1 were to collect demographic Information.
Oral Hygiene

(a) Parents of TOC and AOC: The oral hygiene questionnaires sought information on socio-demographics, knowl-

edge, attitude, and oral health practices. The questionnaires were adapted from previous studies.’>°

Table | Adaptation of STEP | and 2 in DRBB Model

Core Items Expanded Items Optional Items
STEP | Basic demographics Expanded demographics I. Oral health
Demographic Information l. Age I. Parents highest level of education IIl. Nutrition guidance
Il. Gender II. Ethnicity Ill. Handwashing guidance
lll. Years at school lll. Parents employment status
IV. Habits IV. Household income
® Tobacco use V. Habit (parents)
® Fruits and vegetable consumption ® Tobacco cessation
® Physical activity ® Alcohol use disorder
V. Medical history IV. Medical condition (parents)
VI. Lifestyle ® Awareness of sugar/salt intake
® Toothbrushing habit ® Control of sugar/salt intake
® Sugar consumption
® Handwashing habit
STEP 2 I. Oral examination - -
Physical Measurement ® Visible plaque index (VPI)
® Bleeding on probing
® dmft/DMFT
IIl. Height and weight
lll. Absence record with reason
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Snacking habits of the children

(a) Children’s dietary intake and snacking habits were assessed using the Child Diet Questionnaire, 2-day 24-hour
dietary recall and Food Preference Questionnaire for Children by the parents.’'

Food Parenting Practices

(a) Child feeding questionnaire (CFQ) was used to assess child feeding in aspects related to parents’ beliefs, attitudes,
and practices. There are seven domains in CFQ which include parental perception of feeding responsibility,
parental perception of own overweight, parental perception of their child’s overweight, concern about child
weight, parental monitoring of child eating habit, parental restriction of food intake and parental pressure to
eat.>> A 5-point Likert scale from 1 (never) to 5 (always) will be used to capture the responses. A higher mean
score in each domain indicates higher levels of parental concern and control in child feeding (restriction, pressure
to eat and monitoring) respectively.

Handwashing status of the children

(a) Knowledge, attitude, and practices (KAP) survey was conducted at baseline to assess existing knowledge about
handwashing. Leave record was obtained from the year before to make comparisons of absenteeism pre/post-
intervention.

Instruments Used in STEP 2
The instruments used for STEP 2 were to collect physical measurements of TOC.
Clinical examination form:

(a) DMFT/dmft: For dmft, the teeth not counted are unerupted and congenitally missing teeth and supernumerary
teeth. The rules for recording d, m, and f are the same as for DMFT. The total count is 20 teeth. For dmfs, the
teeth not counted are the same as for dmft. As with DMFS, there are five surfaces on the posterior teeth and four
surfaces on the anterior teeth. The total count is 88 surfaces.*

(b) Visible plaque index (VPI): The VPI is recorded as follows: after drying the teeth with an air syringe, visible
microbial deposits will be assessed with the naked eye in the cervical third and, with the use of a dental explorer,
on the four surfaces (mesial, distal, facial, or buccal, and lingual) of all the existing teeth. Code zero is assigned
when there is no visible plaque, and code one is assigned when a visible plaque is present.**

Nutritional status of the children

(a) Weight and height of the children were measured using TANITA digital weighing scale and SECA collapsible
stadiometer, respectively. WHO growth charts (weight-for-age, height-for-age, weight-for-height, and BMI-for-
age) were used to determine the nutritional status of the children.

Phase 2: Intervention Phase

Nutbeam’s outcome model for health promotion intervention was used in this study.>> This model complements both
Phase 2 and 3 (Figure 3). This phase focused on educating and training the AOC and TOC on oral health practices, hand
washing, and healthy eating.

Phase 3: Evaluation of the Program

This phase evaluated the effectiveness of the DRBB model. Oral hygiene status and caries increment of the TOC were
assessed. Their knowledge, attitude, and practice were also reassessed to compare pre-and post-intervention. Clinical
examination was carried out after twelve months to evaluate the plaque scores, gingival status, and dental caries
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* Education
Measures include:
* Teachers/caretakers education
 School children education

Health promotion actions

* Health literacy
Measures include:
Health promotion outcomes * Health related knowledge, attitude, motivation
(intervention impact « Behavioural interventions

Personal skills
measures) Toothbrushing drills

Nutritional choices
Effective hand washing

* Healthy lifestyle
Measures include:
Intermediate health outcomes + Food choices
+ Oral hygiene
* Improved practice of hand washing

» Social outcomes
Measures include
* Quality of life
« Improved attendance
« Freedom from pain

* Health outcomes
Measures include
* Reduced DMFT/dmft

Social and health outcomes

Figure 3 Intervention Phase based on Nutbeam’s Outcome model.

increment. The effectiveness of the handwashing intervention was assessed through a post-intervention KAP survey
along with the assessment of TOC’s absenteeism due to illness. The nutritional status of the TOC was assessed after

twelve months. Pre- and post-intervention data were compared.

Step 6: Long-Term Sustainable Integration: Empowering the AOC

A successful health-promoting school initiative greatly relies on personnel, resources, funding, and policy. DRBB model
focuses on training the AOC, as an initiative to achieve long-term sustainable integration. There are multiple benefits of
implementing school-based health interventions among children. These include handwashing, oral health, and nutrition
programs. A training module encompassing health promotion for oral health, nutrition and hygiene was developed for the
AOC. The AOCs were trained to carry out periodic interventions in all the three areas identified. The module also had
different activities to engage the TOC while educating them on the health parameters.

Due to COVID-19, the face-to-face intervention was hampered. To ensure the sustainability of the DRBB program,
technology was used to carry out the activities and reiterate the messages. The drill sessions of the AOC were conducted
synchronously to engage with the TOC and follow up with the skills acquired by them. Barriers to non-compliance were
identified and addressed, depending on their nature.
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Conclusion

The DRBB health promotion model is an interprofessional initiative based on Bartholomew’s Intervention Mapping
Approach and health belief model. The paper describes the robust design, development, implementation, and planned
evaluation of this model among selected preschool children in Kuala Lumpur, Malaysia. The DRBB model can help
health promoters to develop a theory and evidence-based programs through the identification of key modifiable
determinants of health behaviors, the choice of intervention methods and applications and the development of imple-
mentation strategies.
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