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SYNOPSIS

Oral health is a state of being free from chronic mouth and facial pain, oral and throat cancer,
oral sores, birth defects such as cleft lip and palate, periodontal disease, dental caries, tooth
loss, other diseases and disorders that affect the oral cavity. The major oral diseases seen in
children are dental caries and gingivitis. Dental caries and gingivitis are preventable in their
early stages by improving the oral hygiene status of the children. Oral Health Education (OHE)
is an important method of public health intervention that aims to improve knowledge, which
may lead to the adoption of favorable oral health behaviors that contribute to better oral hygiene
status and in turn better oral health. The most appropriate time to provide OHE to children is
6-12 years, because it is the time of mixed dentition; first permanent tooth erupts by the age of
6 years. Schools provide the most favorable environment to impart oral health education to
children because they provide an efficient and effective way to reach out to children. OHE
intervention could be more beneficial for participants if it is guided by health behavior theories.
In India there have been school oral health education interventions among 6-12 year old
children; but till date no in India has used the PRECEDE-PROCEED model as a framework
for development, implementation and evaluation health behavior theory based school oral
health education (OHE) intervention program 6-12 year old children. So, we hypothesized that
such an intervention would be effective in improving the oral hygiene status of 6-12 year old
school children.

The major objective of the study was to find out the effect of a school OHE intervention
involving three sessions of oral health education classes by the dentist at one month apart on
the oral hygiene status among 6-12 year old school children in Thiruvananthapuram
educational district compared to that of a control group that received no intervention. Minor
objectives were to estimate the prevalence of dental caries and gingivitis among 6-12 year old
school children in Thiruvananthapuram educational district; to find out the effect of a school
OHE intervention involving three sessions of oral health education classes by the dentist at one

month apart on prevalence of gingivitis and on oral health related knowledge, attitude and
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practices among 6-12 year old school children in Thiruvananthapuram educational district
compared to that of a control group that received no intervention.

The study was a cluster randomized controlled trial. The study setting was Thiruvananthapuram
educational district. The sample size was calculated based on the major objective. Expecting
an improvement of 0.36 in the mean Oral Hygiene Index — Simplified (OHI-S) score between
the intervention and control group after the intervention at alpha 0.05 and 80% power and
assuming a design effect of 2 and 13% loss to follow up, the sample size calculated was 225
per group. In Thiruvananthapuram educational district there were 27 schools which met the
inclusion criteria which were set for the schools. Multi stage cluster sampling was used. In the
first stage schools were selected and in the second stage class divisions were selected. Class
divisions were the clusters. Children in age group 6-12 years study in first to seventh standard.
Total strength of all class divisions from standard one to seven in the 27 schools were divided
by total number of class divisions in standard one to seven in those schools and the average
cluster size was calculated; it was 29. In order to obtain sample size of 225 per group 7.7
(225/29) clusters had to be selected; so, eight clusters per group were selected. To get best
possible representation of the eligible schools, from one school only one class division was
selected. In the total strength of all class divisions from standard one to seven in the 27 schools
43% was from urban schools and 57% were from rural schools. So, in each group 3 class
divisions were selected from urban schools and 5 class divisions were selected from rural
schools. Total six urban schools and 10 rural schools were involved in the study.

The study was conducted in three phases. The study phases were planned based on the
PRECEDE-PROCEED model which provides an educational frame work for the developme nt
of health education interventions based on health behavior theories.

Phase 1 was the development of a school OHE intervention plan for 6-12 year old children. In
the first stage six urban schools and 10 rural schools were randomly selected from the list of
27 eligible schools. In the second stage one class division was randomly selected from each of

this school from the list of the class division from standard one to seven. Then eight FGDs



were conducted with parents and six FGDs were conducted with teachers of children in those
selected class divisions. FGDs were conducted based on the principles of participation and
relevance. FGDs were conducted to understand the oral hygiene habits and related situations
of 6-12year old children by gathering information directly from their parents and teachers. The
FGDs helped us to understand the areas were children needed awareness and training, how to
conduct the OHE classes, the OHE materials to be developed, the role teachers could play in
the OHE intervention, how oral health information could be provided to parents and teachers.
FGDs were followed by baseline survey including clinical oral examination of the children.
The baseline survey helped to achieve the educational and ecological assessment part of the
phase 3 of the PRECEDE-PROCEED model. Clinical oral exanimation helped to achieve
epidemiological assessment part the phase 2 of the PRECEDE-PROCEED model. Baseline
survey was conducted among 465 children. Along with general information on children,
information regarding their oral health related knowledge attitude and practices were also
collected. In the clinical oral examination the oral hygiene status of the children were recorded
using Oral Hygiene Index — Simplified (OHI-S), their gingival status was recorded using
Gingival Index (Gl), dental caries status of the permanent teeth was recorded using Decayed
Missing and Filled Teeth (DMFT) index and dental caries status of deciduous teeth was
recorded using Decayed Extracted and Filled (def) index. The baseline data analysis gave us
the prevalence of gingivitis and dental caries among the 6-12 year old children. The baseline
data analysis also indicated the areas in which children needed awareness and training.

After baseline survey in depth interviews (IDIs) were conducted with parents of children who
had showed extremes of oral hygiene status in the baseline clinical oral examination; those
children’s baseline OHI-S score were either below 0.20 or above 4.5. In depth interviews
helped us to achieve behavioral and environmental assessment part of the phase 2 of
PRECEDE-PROCEED model. IDIs were guided by theory of planned behavior. IDIs helped
us to understand the behaviors of the children responsible for their oral health status and the

external factors beyond control of the children responsible for their behavior. Total of 4 IDIs



were conducted.

The school oral health education intervention program was developed based on the information
gathered from the FGDs, baseline survey and in depth interviews. The intervention
development corresponded to phase 4 (intervention alignment) of the PRECEDE-PROCEED
model. It was guided by health belief model. A 20 minutes oral health education video was
developed. Topics included were importance of teeth; importance of deciduous teeth; causes,
symptoms, sequelae and prevention of dental caries and gum diseases; how oral health is related
to general health; dietary habits good for oral health; dietary habits bad for oral health;
importance of twice daily tooth cleaning with tooth brush and tooth paste; importance of
morning tooth brushing after breakfast; tooth brushing technique detrimental effects of tooth
cleaning with materials like charcoal, salt, pepper, tooth powder; when to change tooth brush;
how much tooth paste to be taken; tongue cleaning technique; importance of washing mouth
after meals and snacks; what to do and what not to do if you experience tooth pain or bleeding
from gums; importance of reduced intake of sweets, packed food items, packet juices and soft
drinks; harmful effects of tobacco; importance of regular dental checkups every six months.
All these topics were covered in a simple manner with the help of cartoons and pictures in the
video. The tooth brushing model and tooth brush were used to demonstrate the tooth brushing
technique and tongue cleaning technique to the children.

A total of four charts were developed and one pamphlet were developed, with information
printed on both sides of it. First two charts included the main points of all the topics which were
covered in the OHE class. The third chart illustrated the brushing technique. The fourth chart
dealt with the shedding time of deciduous teeth and eruption time of permanent teeth. The also
covered all the information included in the charts. Monthly brushing charts were developed as
a reminder for twice daily brushing. It had boxes for the children to put tick mark after they did
tooth brushing during morning and at night. There were also boxes where the class teachers
could write their comment or put ‘star mark’.

After data collection in phase 1, the six urban class divisions were randomly divided into 2



groups and 10 rural class divisions were randomly divided into 2 groups; one group was the
intervention group and the other was the control group. Each group had eight class divisions
which included three urban class divisions and five rural class divisions.

Phase 2 involved the implementation of the oral health education intervention program
developed in phase 1 in the intervention group for 3 months. This phase was in accordance with
phase 5 (implementation phase) of the PRECEDE-PROCEED model. The phase 2 of study
involved 453 children, 228 in the control group and 225 in the intervention group. The
intervention group received three sessions of oral health education classes by the dentist at one
month apart. During this phase children in the control group neither received any OHE class
nor the OHE materials.

The oral health education classes were taken with the help of the 20 minute video developed.
After class the children were divided into four to five groups and each group were demonstrated
the modified bass tooth brushing technique and tongue cleaning technique by a dentist with
help of a model and tooth brush. After that each child was given a chance to do the brushing
technique and the tongue cleaning technique on the model. Charts were pasted on the class
rooms. Pamphlets and brushing charts were distributed among the children. Children were
requested to take the pamphlets to their parents and family members. Pamphlets were also
distributed to the teachers and staff in the school. It was clearly explained to the children how
they have to make use of the brushing chart. As per our instructions the class teachers reminded
and encouraged the children to brush twice daily during the regular school days and at the end
of every month after the OHE class they checked the brushing charts of the children and gave
their comments.

In Phase 3 the effectiveness of the school oral health education intervention was evaluated. It
involved post intervention survey including clinical oral examination among intervention and
control group, followed by FGDs with parents and teachers of children in the intervention
group.

Post intervention survey was conducted among 453 children who were there in the phase 2.
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Information regarding their oral health related knowledge attitude and practices were collected.
In the post intervention clinical oral examination the Oral Hygiene Index — Simplified (OHI-
S), Gingival Index (GIl), Decayed Missing and Filled Teeth (DMFT) index and Decayed
Extracted and Filled (def) index were recorded. Comparison of the data from post intervention
survey between intervention and control group helped us to achieve the phase 7 of the
PRECEDE-PROCEED model (impact evaluation). Comparison of the data from post
intervention clinical oral examination between intervention and control group helped us to
achieve the phase 8 of the PRECEDE-PROCEED model (outcome evaluation).

The FGDs with parents and teachers of children in the intervention group helped to achieve the
phase 6 (process evaluation) of the PRECEDE-PROCEED model. The FGDs were conducted
based on the principles of participation and relevance. Four FGDs were conducted with parents
and three FGDs were conducted with teachers of children in the intervention group. The FGDs
helped us to understand regarding the usefulness of the program and the suggestions for the
improvement of the program gathering information directly from their parents and teachers of
children in the intervention group.

After data collection in phase 3, due to ethical consideration the children in the control group
received one session of OHE class and tooth brushing technique demonstration by the dentist.
They also received the OHE materials like charts, pamphlets and brushing charts.

Results showed that at baseline control and intervention groups were similar with regards to
oral heal related knowledge score, oral heal related attitude score, oral heal related practice
score, OHlI-s score, Gl score, DMFT score and def score.

The major finding of the study was that post intervention, in the intervention group the mean
OHI-S score decreased from 2.02 £0.87 at the baseline to 1.65+0.80; while in the control group
the mean OHI-S score slightly increased from the baseline value of 2.020+0.87 to 2.18+0.16.
There was significant dissimilarity in the differences of OHI-S score between the two groups
indicating that the OHE intervention program was effective in improving the oral hygiene status

of the children. The importance of this finding was that the improvement occurred even when
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the children were having a fair oral hygiene status at the baseline. This was possible because

the intervention was planned and implemented after carefully understanding the health

problems, health behaviors, social and familial situations of the children.

Other important findings of the study were

The OHE intervention program was effective in improving the gingival health
status of the 6-12 year old children.

In the intervention group the OHE intervention resulted an increase in the
prevalence of normal and mild gingivitis and a decrease in the prevalence of
moderate and severe gingivitis indicating an improvement in the gingival health
status of the children in the intervention group.

The OHE intervention program was effective in improving the oral health related
knowledge, attitude and practices of the 6-12 year old children.

The prevalence of dental caries among 6-12 year old children was 67.1% (62.73 -
71.26%). The prevalence of dental caries in deciduous dentition of 6-12 year old
children was 52.25% (47.71-56.78%) and the prevalence of dental caries in
permanent dentition of 6-12 year old children was 37.2% (32.90 — 41.67%). About
22.4% of children had dental caries in both deciduous and permanent dentition.
About 98.9% of children had some form of gingivitis. The prevalence of mild
gingivitis was 73.11% (69.09 — 77.15%) and that of moderate gingivitis was 24.9%
(21.17 — 29.03%). Severe gingivitis was prevalent in 0.86% (0.23 — 2.18%) of

children.

To conclude the significance of the findings of the study were that they showed the

effectiveness of health behavior theory based school OHE intervention in improving the oral

hygiene status of 6-12 year old children.



CHAPTER -1

INTRODUCTION

1.1. Inroduction

Oral health is a state of being free from chronic mouth and facial pain, oral and throat cancer,
oral sores, birth defects such as cleft lip and palate, periodontal disease, dental caries and tooth
loss, and other diseases and disorders that affect the oral cavity (WHO. 2019a). Oral health is
necessary to general health and well-being at every stage of our life.(Dental Health Services.

2011).

Oral diseases are a global public health problem. Their prevalence is increasing among the low-
and middle-income countries (LMIC). They cause serious health and economic burdens, and

reduce the quality of life of those affected. (Peres et al. 2019)

The costs of treating oral diseases impose large economic burdens to families and health-care
systems (Peres et al. 2019). Therefore, the best possible approach to tackle the burden of oral

diseases is to focus on prevention.

Poor oral health can lead to pain and tooth loss. In children this could affect their appearance,
self-esteem, speech, quality of life, nutritional intake and consequently their growth and
development (Nalli et al. 2017). Poor oral health can have a detrimental effect on children’s
performance in school (Ruff et al. 2019) The major oral diseases seen in children are dental

caries and gingivitis (WHO. 2019b).

Dental caries and gingivitis are preventable in their early stages by improving the oral hygiene
status of the children. Oral Health Education (OHE) is an important method of public health
intervention that aims to improve knowledge, which may lead to the adoption of favorable oral

health behaviors that contribute to better oral hygiene status and in turn better oral health (Rong



et al. 2003). OHE intervention could be more beneficial for participants if it is guided by health
behavior theories. The most appropriate time to provide OHE to children is 6-12 years, because
it is the time of mixed dentition; first permanent teeth erupts by the age of 6 years. Schools
provide the most favorable environment to impart oral health education to children because
they provide an efficient and effective way to reach out to children. To the best of my
knowledge, in India till date no study has evaluated the effectiveness of health behavior theory

based school OHE intervention in 6 to 12 year old children.

1.2.Objectives of the study
1.2.1.Major objective

The major objective of the study was to find out the effect of a school OHE intervention
involving three sessions of oral health education classes by the dentist at one month
apart on the oral hygiene status among 6-12 year old school children in
Thiruvananthapuram educational district compared to that of a control group that
received no intervention.

1.2.2.Minor objectives

1. To estimate the prevalence of dental caries among 6-12 year old school children in
Thiruvananthapuram educational district

2. To estimate the prevalence of gingivitis among 6-12 year old school children in
Thiruvananthapuram educational district

3. To find out the effect of a school OHE intervention involving three sessions of oral
health education classes by the dentist at one month apart on prevalence of gingivitis
among 6-12 year old school children in Thiruvananthapuram educational district
compared to that of a control group that received no intervention

4. To find out the effect of a school OHE intervention involving three sessions of oral

health education classes by the dentist at one month apart on oral health related



knowledge, attitude and practices among 6-12 year old school children in
Thiruvananthapuram educational district compared to that of a control group that

received no intervention



CHAPTER -2

LITERATURE REVIEW

2.1. Oral health

Oral health is “a state of being free from chronic mouth and facial pain, oral and throat cancer,
oral infection and sores, gum disease, tooth decay, tooth loss, and other diseases and disorders
that limit an individval’s capacity in biting, chewing, smiling, speaking, and psychosocial

wellbeing” (FDI. 2015).

2.2. Importance of oral health

Dentition is important for performing many important functions and for the development the
face. Many systemic diseases show manifestations in oral cavity. Poor oral health can affect

psychological wellbeing, quality of life, and general health.

During every stage of life, a healthy and well-functioning dentition is important because it
supports essential human functions, such as speaking, smiling, socializing and eating. Properly

developed dentition is needed to give the face its individual shape and form (FDI. 2015).

Oral health and general health are closely related. Many systemic diseases will have oral

manifestations (Gaddey. 2017). These systemic diseases include

e autoimmune diseases like Systemic lupus erythematosus (SLE), discoid lupus
eryhematosus (DLE), systemic sclerosis, sjogren syndrome, amyloidosis, pemphigus
vulgaris, Wegener granulomatosis, Crohn disease, Behget syndrome, nign mucus
membrane pemphi-goid, sarcoidosis, and lichen planus.

e hematological diseases like anemia, leukemia, thrombocytopenia and multiple

myeloma



e endocrine diseases like diabetes mellitus, thyroids disease, parathyroid diseases, and

adrenal diseases.

e neoplasms like kaposi sarcoma,

Poor oral health can have detrimental consequences on physical and psychological wellbeing
(FDI. 2015). Poor oral health can adversely affect the quality of the life of people (Bennadi &
Reddy. 2013). People with poor oral health will have chewing problems which will in in turn
affect their nutritional intake. The greater the number of missing teeth, the poorer will be the

quality of life (Naito et al. 2006).

There is strong evidence which suggests that poor oral health can impair systemic health.
Periodontitis is an advanced stage of gum disease. Periodontitis affects the supporting
structures of the teeth leading to progressive loss of bone around teeth. The disease is initiated
by bacteria and their components like lipopolysaccharide and causes a heightened host
inflammatory response. This cascade of inflammatory response will produce to increased
systemic levels of acute phase proteins, plasma antibody levels, coagulation factor, total white
blood cell count, neutrophils, C reactive protein (CRP), and cytokines such as INF- gamma
(Interferon gamma), TNF-o (Tumor necrosis Factor- Alpha), IL (Interleukin)-1pB, IL-2 and IL-
6. This will lead to adverse effects on the systemic health (Hegde and Awan, 2019). There is
bidirectional link between the periodontitis and diabetes (Preshaw et al., 2012). Other systemic
diseases associated with periodontitis include cardiovascular disease, respiratory diseases,
chronic Kidney diseases, rheumatoid arthritis, cognitive impairment, obesity, metabolic
syndrome, cancer, adverse pregnancy outcomes, cerebrovascular accident (Parihar et al. 2015)

(Winning & Linden. 2015).



2.3. The burden of oral diseases

Oral diseases represents a major public health challenge globally for almost all countries
including India (FDI. 2015). The fact the oral diseases affects avast majority of people and that

their treatment costs are high makes them major public health challenge.

According to the global burden of disease study which included 291 conditions, dental caries
of permanent teeth (29-35%) was the most common disease condition prevalent among human
population; periodontal diseases (10-79%) was at the sixth position and dental caries of
deciduous teeth (9-12%) was at the tenth position (Vos et al. 2012). The global burden of
disease study also reported that oral disease were responsible for 15 million Disability Adjusted
Life Years (DALYS) in 2010 which was an average health loss of 224 years per 100,000 people

(FDI. 2015).

According to the global burden of disease study 2017 about 2-3 billion people were affected
by caries of permanent teeth, 0.53 billion children were affected by caries of deciduous teeth

and 0.79 billion people were affected by periodontal diseases (GBD collabrators. 2018).

In India among every 100,000 people about 32,957 were affected by dental caries and among
every 1000,000 people about 16,503 were affected by periodontal diseases; and approximate ly
14 DALYs are lost due to dental caries and about 56.69 DALYs were lost due to periodontal

diseases (Balaji. 2018).

World Health Organization (WHO) has reported that oral diseases are the fourth most
expensive diseases to treat. According to WHO in high-income countries about 5% of total
health expenditure and 20% of out-of-pocket health expenditure were spend on treatment of
oral diseases. Annual expenditure of European countries were about €79 billion and that of USA

was US$110billion. WHO also reports that in most low-and middle-income countries (LMICs)



the health care systems are not that well equipped and most often oral health care demands

becomes beyond the capacities of the available health care systems (WHO. 2019a).

Oral treatment expenditure forms a major part of the household medical spending. In case of
oral health care major health care providers are the private sector, so the out of pocket
expenditure for oral health care needs are high. In case of the general health expenditure about
20 percent of the total health expenditure is out of pocket expenditure but for dental care about

55 percent of the total dental care expenditure is out of pocket expenditure (FDI. 2015).

The indirect costs related to oral conditions also cause significant burden on affected
population, in addition to treatment costs. Oral diseases can result in loss on hours of work and
reduce a person’s productivity and academic achievement. An average of 320.8 million work
or school hours were lost annually for dental care in the United States(Kelekar & Naavaal.

2018).

2.4. Effect of poor oral health on children

Poor oral health can have a detrimental effect on their quality of life, children’s performance

in school, and their success in later life.

A healthy mouth is need for an individual to speak, eat and socialize. Oral diseases can lead to
pain and tooth loss; which will affect the appearance, quality of life, nutritional intake and
consequently the growth and development of the children (Nalli et al. 2017). Untreated oral
diseases resulting in pain can lead to eating and sleeping difficulties in children (FDI. 2015)
Loss of teeth can affect the social interactions in children and cause emotional stress in children

thus affecting their quality of life (Alsumait etal. 2015), (FDI. 2015).

Children with poorer oral health status were more likely to experience dental pain and missed

many hours of school due to oral pain (Jackson et al. 2011). Children who suffer from poor



oral health are 12 times more likely to have more restricted-activity days including missing
school than those who do not. Oral diseases have resulted in loss of more than 50 million hours
annually from school. (Prabhu & John. 2015). Poor oral health was also related to children’s

poor performance in school (Jackson et al. 2011).

2.5. Most common oral diseases in children

The major oral diseases seen in children are dental caries and gingivitis. The main etiologic

factor causing dental caries and gingivitis is dental plaque (bacterial biofilm).

2.5.1. Dental plaque

Dental plaque clinically as a structured, resilient, yellow-grayish substance that adheres
tenaciously to the intraoral hard surfaces, including removable and fixed restorations. It is
impossible to remove dental plague by rinsing or water sprays. Organic constituents of the
dental plaque matrix include polysaccharides, proteins, glycoproteins, lipid material, and
bacterial deoxy ribo nucleic acid (DNA). The inorganic components of dental plaque are
predominantly calcium and phosphorus, with trace amounts of other minerals such as sodium,

potassium, and fluoride (Dwarakanath et al. 2016).

Mineralized dental plaque is calculus. As the mineral content increases, the plaque mass
becomes calcified to form calculus. Calculus is a hard deposit and is generally covered by a

layer of unmineralized plaque.

Materia alba refers to soft accumulations of bacteria, food matter, and tissue cells that lack the
organized structure of dental plague and that are easily displaced with a water spray. It usually
has a white cheese like appearance. Debris is soft and contains mucin, bacteria and food varying

in color from grayish white to green or grange.



The main component of dental plague are microorganisms encased within an extracellular
matrix. One gram of plaque (wet weight) contains approximately 10! bacteria. (Dwarakanath
et al. 2016). Dental plaque biofilm consists of approximately 600 different species of bacteria.
Several of the bacterial species have been associated with causing tooth decay. The main
bacterial species causing tooth decay are Streptococcus mutans. The inflhmmatory mediators
released by the dental plaque microbes and also by the host cells in response to the microbial
challenge raised by the plague microbes results in inflammation leading to gingivitis. When the
disease progress there will be destruction of connective tissue and bone leading to periodontis.
The main bacterial species causing gingivitis and periodontis are Porphyromonas gingivalis,
Prevotella intermedia, Treponema denticola, Tannerella forsythia, Aggregatibacter

actinomycetemcomitans and Fusobacterium nucleatum ( Dwarakanath et al. 2016).

2.5.2. Dental caries

Dental caries (tooth decay) is a multifactorial disease, caused by the interaction between the
dental plaque (the bacterial biofilm), the tooth surface, and sugars and starches from foods and
drinks. Biofilm bacteria metabolize sugars and produce acids, which over time break down

tooth enamel causing it to lose minerals (FDI. 2015), (NIDCR. 2019).

In early stages of dental caries, there are usually no symptoms and if intervened at early stage
it can be arrested. As the stage advances there will be toothache (tooth pain) or tooth sensitivity
to sweets, hot, or cold. Over the time there will be formation of cavity. After cavity formation
if tooth function has to be restored decayed tissue has to be removed and filling has to be placed.
If left untreated the decayed tooth can become infected leading to abscess formation, pain,
facial swelling, and fever; at this stage, root canal treatment or extraction tooth becomes

necessary (FDI. 2015), (NIDCR. 2019).



2.5.3. Gingivitis

Main etiology of gingivitis is inadequate oral hygiene which leads to accumulation of dental
plaque (bacterial biofilm) that contains harmful bacteria and bacterial products leading to cause
chronic inflammation of the gum adjacent to the tooth surface, erythematous color of the gums
and there will be bleeding from gums. If dental plaque is removed and oral hygiene is re-
established; the condition is reversible. If left untreated and oral hygiene is not re-established
in some people gingivitis can progress to more advanced stage leading to periodontitis. At this
stage there will be destruction of supporting structures of teeth like bone and there will be
periodontal pocket formation, and loss of attachment. In about 15 percent of cases gingivitis

can progress further to severe periodontitis that leads rapidly to tooth loss (FDI. 2015).

2.6. Burden of dental caries and gingivitis among children in India

The burden of tooth decay for 12-year-olds is highest in middle-income countries. The main
cause is the rise in sugar consumption. About two-thirds of the tooth decay in these countries
remains untreated due to weak oral healthcare systems (FDI. 2015). In India among 6-12 year
old children prevalence of dental caries in primary dentition and permanent dentition was

64.2% and 26.6%, respectively (Reddy et al. 2017).

Among 3-12 year old children, in India the prevalence of gingivitis was 41.28% (Nasser et al.
2019). About 32.35% had mild gingivitis, 67.36% had moderate gingivitis, and 0.29% had
severe gingivitis. Among 12 year old children the prevalence of gingivitis was 59%, among
them 53.09 % children had mild gingivitis 5.5% children had moderate gingivitis and 41.41%

had severe gingivitis (Sharva et al. 2014).
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2.7. Methods to improve oral health

The methods to improve oral health can be broadly classified into three levels (Jirgensen et al.,

2012).

1. Downstream (Curative) efforts. These include steps adopted during the early stages s
taken during the later stages of the diseases and also steps taken to prevent the relapse
of the disease.

Example: treatment, rehabilitation, and interventions to prevent relapse.

2. Midstream (Preventive) efforts. It is again classified into primary and secondary
prevention methods.

a. Primary prevention methods include those measures that are undertaken before the
disease process begins and they prevent the onset of illness. Primary prevention
methods also encourage people not to engage in risky behaviors that may
unnecessarily increase their chance of getting the disease.

Example: Oral health education (OHE) and periodic dental checkup.

b. Secondary prevention methods include those measures which are done during the
early stages of the disease and prevent the disease from getting worse. Secondary-
prevention methods also try to modify the risk factors and thereby try to reduce the
severity of disease outcome.

Example: Oral health education (OHE), removal of plaque retention factors,
professional removal of dental plaque.

3. Upstream (Health policy) efforts. These include policy level changes directed at entire
population. Such interventions require adequate support through tax structures, legal

constraints and reimbursement mechanisms for proper execution. Example: National

and/or local policy initiatives, legislation, regulation
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As discussed earlier oral disease are a major public health problem asthey affect alarge number
of adults and children; also, the treatment costs for oral diseases are high. So, the best way to
tackle the burden of oral diseases is to focus on midstream efforts that is to focus on prevention.

Oral health education (OHE) is an important preventive measure for improving oral health.

2.8. Oral health education (OHE)

Health education is any combination of learning experiences designed to help individuals and
communities improve their health, by increasing their knowledge or influencing their attitudes
(WHO. 2020). These learning experiences are designed to facilitate voluntary actions towards
achieving health. These actions or behaviors may be on the part of individuals, families,
institutions or communities. Health education interventions have been planned for children,

parents, policy makers, or health care providers (Nakre & Harikiran. 2013).

Oral health education (OHE) is defined as a learning activity which aims to improve
individual’s knowledge, attitudes and skills relevant to their oral health (Levine. 2004). The
goal of oral health education is to improve knowledge, which may lead to adoption of favorable
oral health behaviors that contribute to better oral health. OHE is not only directed at reducing
disease and injury to teeth and their supporting structures rather it influences the general health
and wellbeing (Prabhu & Joseph. 2017) . World Health Organization emphasizes that OHE is
an important component of public health intervention and it should be part of global oral health

programs for better oral health outcome.

Oral health education (OHE) can be provided at individual level and at group/community level
(Baehni, 2012). Individual level approach is more time consuming. It is usually associated with
dental visits of the individual. Here the instruction received by each individual will be modified
according to his or her his /her perceived needs, demands, expectations and values. Group level

approaches are more cost effective and less time consuming. Here a group of individuals are
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involved at the same time. Here along with general information, instructions needed to tackle
the problems most prevalent in that community are also provided. OHE approaches at group
level can be delivered at schools, the workplace, day care and residential settings for older

adults and health care providers etc.

2.9. Oral health education (OHE) interventions for children

The best time to provide oral heal education is childhood; especially 6-12 years. Schools wills
be the most effective way to reach out to children. OHE programs could be used as a public
health intervention to improve the oral health of children. Many studies which have evaluated
the effectiveness of such interventions had reported that OHE interventions had brought
positive impacts on oral health status of children, their oral health related knowledge and

attitude, but could not effectively change the oral health related behaviors in children.

Childhood is the most influential stage in a person’s life. Favorable health related behaviors are
established during childhood and there is high chance that these behaviors are sustained
throughout adulthood as well (Nalli et al. 2016). According to educational psychologists and
specialists children are curious and they could be motivated for new communications and
acquiring new skills, so child-hood is the best time for forming attitudes and behaviors. The
sooner oral health related behaviors are initiated into life, higher the probability for successful
long term maintenance (Prabhu & Joseph. 2017). So oral disease prevention programs should
focus on children (Ghaffari et al. 2018). Therefore, OHE interventions will be most effective

when delivered at childhood.

The most appropriate time to provide OHE to children is 6-12 years, because it is the time of
mixed dentition; first permanent teeth erupts by the age of 6 years. According to Erikson’s 8
Stages of Psychosocial Development children in 6-12 years of age group are productive and

they learn the pleasure of applying themselves to the task, and feel pride in their
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accomplishments (Erikson. 2019). This age group also falls under the concrete operational
stage of Piaget's theory. They can attach concepts to concrete thoughts. They acquire and use
cognitive operations such as mental activities that are components of logical thought

(Suznemeth. 2016).

Worldwide schools have been recognized as an ideal setting for promoting oral health, as they
offer an efficient and effective way to reach over children (Prabhu & Joseph. 2017). School
based approach has been reported to be more efficient in delivering health education to children
than community based approach as it is more cost effective, less time consuming, loss to follow

up will be very less.(Nalli etal. 2016).

As discussed earlier in children the major oral diseases are dental caries and gingivitis, and the
main etiologic factor causing them is dental plaque. Dental caries and gingivitis can be
prevented to large extend by improving oral hygiene status of the children. Oral Health
Education (OHE) could be as an important method of public health intervention to improve

oral hygiene status, oral health and reduce the burden of oral diseases among children.

Oral health education interventions for children were usually delivered by dental professionals,
teachers, anganwadi workers or peers. The oral health education instructions were given as
lectures, videos, printed leaflets and brushing technique demonstrations were also used
(Gambhir et al. 2013). Interventions which used more than one method of information delivery
showed significant improvement in oral health compared to those which used only one method
(Menegaz et al. 2018). Many studies have evaluated the effectiveness of such OHE

interventions.

Systematic reviews had reported that OHE interventions had brought positive impacts on oral
health status of children, their oral health related knowledge and attitude (Ghaffari et al. 2018)
(Priya et al. 2019); but their oral health related behavior did not change proportionately (Habbu
& Krishnappa. 2015) (Nakre & Harikiran. 2013). Systematic review by Stein et al. reported
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that there was no long-term evidence on the effectiveness oral health education interventions
in preventing plaque accumulation, gingivitis and dental caries in schoolchildren (Soldani &
Wu, 2018), (Stein et al. 2018). To bring about effective changes in behavior and long-term

sustainable changes, OHE interventions based on health behavior theories may be needed.

2.10. Need for health behavior theory based school oral health education

intervention in children

Health education alone cannot produce desirable changes in health behaviors of the subjects.
Among adults OHE health behavior theory based OHE interventions resulted in significant
improvement in oral health related behaviors. Among children most of such studies just focused
on how behavior impacts health and the consequences of unhealthy behaviors. An ideal oral
health behavior change intervention for children should be planned, implemented and evaluated

based on structured framework which can be modified according to the context.

Theory is a set of interrelated constructs (concepts), definitions, and, propositions that present
a systematic view of phenomena by specifying relations among variables, with the purpose of
explaining and predicting phenomena. Concepts are the major components or building blocks
of a theory. Concepts are called constructs when they are developed or adopted for use in a
particular theory. Models combine theories to produce an educational frame work for the

development of appropriate health education interventions (Glanz. 2008).

Psychosocial factors are the most significant modifiable determinant of behavior. Health
education alone does not necessarily lead to desirable changes in health behaviors. A health
education intervention will be more beneficial for participants if it is guided by a theory of
health behavior. Health behavior theories provide a systematic approach to tailor, target,
implement and evaluate health education programs that will enhance the likelihood of success.

Improving one’s adherence to oral health instructions requires changing his/her oral health
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behavior to improve their adherence to oral health instructions. The health behavior theory
based approach of OHE interventions will help us to understand the determinants of adherence
to recommendations concerning oral health behaviors. Such approaches provides superior
outcomes when compared with non-theory based, simple traditional OHE interventions (Sanaei

Nasab et al. 2019).

Systematic review by Kay E et al. reported that oral health education interventions based on
health behavior theories have resulted in significant improvement in oral hygiene status,
gingival health and oral health related practices in adults (Kay et al. 2016). Compared with
traditional OHE interventions, OHE interventions based on behavioral theories showed
statistically significant improvement in adults with regard to plaque score and oral health

related behaviors (Werner et al. 2016).

Analysis of health behavior change interventions for children for preventing dental caries
delivered in primary schools by Adair et al. found that none of the studies mentioned the
behavior theory they used (Adair et al. 2013). The interventions just focused on how behavior
impacts health and the consequences of unhealthy behaviors as well as providing oral hygiene
instructions. Adair et al. also reported that an ideal oral health behavior change intervention for
children should be planned, implemented and evaluated based on structured framework which
can be modified according to the context (Adair et al. 2013). The PRECED-PROCEED is
model provides an educational frame work for the development of appropriate health education

interventions based on health behavior theories.
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2.11. The PRECEDE-PROCEED model as a framework for development of

health behavior theory based school oral health education intervention

2.11.1. The PRECED-PROCEED model

The PRECEDE-PROCEED model was developed in two stages. The PRECEDE framework
was developed in the 1970s, later in 1991, the PROCEED part was added to the framework, in

2005, PRECEDE-PROCEED was revised again (Glanz. 2008).

The PRECEDE-PROCEED model provides a structure for applying theories and concepts
systematically for planning, implementing and evaluating health behavior change programs.
PRECEDE-PROCEED model can be thought of as a road map and behavior change theories
as the specific directions to a destination. The road map presents all the possible avenues,

whereas the theory suggests certain avenues to follow (Glanz. 2008).

The acronym PRECEDE stands for Predisposing, Reinforcing, and Enabling Constructs in
Educational/Environmental Diagnosis and Evaluation. PRECEDE is based on the premise that,
just as medical diagnosis precedes a treatment plan, so should educational diagnosis precede
an intervention plan. So, we can consider the first part as an “educational diagnosis"”. The
acronym PROCEED stands for Policy, Regulatory, and Organizational Constructs in
Educational and Environmental Development. It helps to recognize the importance of
environmental factors as determinants of health and health behaviors. So we can consider the
second part as an "ecological diagnosis”. Thus in this framework, health behavior is regarded
as being influenced by both individual and environmental factors (Glanz. 2008).

The PRECEDE-PROCEED model consists of total eight phases. PRECEDE part consists of
four planning phases (phase 1- social assessment, phase 2- epidemiological, behavioral and

environmental assessment, phase 3- educational and ecological assessment, phase 4-
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administrative and policy diagnosis). PROCEED part consists of one implementation phase
(phase 5- implementation), and three evaluation phases (phase 6- process evaluation, phase 7-

impact evaluation, phase 8- outcome evaluation) (Glanz. 2008).

The PRECEDE-PROCEED model provides a structured framework for applying health
behavior theories at various levels (Glans K et al, 2008). Community level theories
(Participation  and relevance, Community  organization, Community  mobilization,
Organizational change, Diffusion of innovation) can be applied at phase 1, 2, 3 and 4.
Interpersonal level theories (Social Cognitive Theory, Adult learning, Interpersonal
communication) and individual level theories (Health Belief Model, Stages of Change, Theory
of Reasoned Action, Theory of Planned Behavior, Information processing) can be applied at

phase 2 and 3.

PRECEDE
Phase 4 Phase 3 Phase 2 Phase 1
Administrative Educational Epidemiological, Social
and Policy and Ecological Behavloral, and Assessment
Assessment and Assessment Environmental Assessment
Intervention
Alignment
Predisposing -
Health factors > Genetics, —
promotion / t
Educational Reinforcing Behavior
strat‘egres factors : —= I
3 1 v
Health |—— Qua.I iy
¥ of life
- 4 b
POIICY Enabling . I |
regulation Environment
gl factors
organization
Phase 5 Phase 6 Phase 7 Phase 8
Implementation Process Evaluation Impact Evaluation Outcome Evaluation
PROCEED
Figure 1: Phases of The PRECEDE-PROCEED model (Adapted from Health
behavior and Health education 5" edition)

The fundamental principle of this model is that success in achieving change can be achieved
by active participation of the intended audience in defining their own high-priority problems

and goals and in developing and implementing solutions. The planning helps us to target the
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intervention by choosing those factors that are most important and most changeable. During
implementation inputs from the audience and stakeholders can be sought. Finally, measurable
objectives are set and specified throughout the process, which helps in evaluation (Glanz.

2008).

Phase 1: Social Assessment, Participatory Planning, and Situation Analysis

At this stage, the program planners try to gain an understanding of the community or the
mntended audience of the program. They planners attempt to understand the audience’s needs,
their problem-solving capacity, their strengths, weaknesses, resources and their readiness to
change. This is done through various activities such as developing a planning committee,
holding community forums, and conducting focus groups discussions, surveys, and/or in depth

interviews (Glanz. 2008).

Phase 2: Epidemiological, Behavioral, and Environmental Assessments

In epidemiological assessment the planner tries to identify the health problems and issues the
program will focus. It can be done through primary or secondary data analysis. The behavioral
determinants are behaviors or lifestyles that contribute to the health problem. The
environmental determinants are environmental factors are those social and physical factors
external to the individual, often beyond the control of the individual that contribute to the

behavior or influence the outcome (Glanz. 2008).

Phase 3: Educational and Ecological Assessment

This phase helps the planners to understand the predisposing, reinforcing, and enabling factors.
Predisposing factors are those factors that that provide the rationale or motivation for the
behavior. They include an individuals’ knowledge, attitudes, beliefs, personal preferences,
existing skills, and self-efficacy beliefs. Reinforcing factors are those factors that strengthen

the motivation for behavior. These factors cause repetition of the behavior. Examples include
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social support, peer influence, significant others, and vicarious reinforcement. Enabling factors
are those factors which enhance behavior. Examples include skill or resource required to attain
specific behavior, include programs, services, and resources necessary for behavioral change

(Glanz. 2008).

Phase 4: Administrative and Policy Assessment and Intervention Alignment Based on the data from the
earlier phases the intervention program will be developed. This phase helps in assessment of
resources, development and allocation of budget, looking at organizational barriers, and

coordination of the program (Glanz. 2008.).

Phase 5: Implementation of the program

In this phase the program will be implemented as planned (Glanz. 2008).

Phase 6: Process evaluation

This phase determines whether the program is being implemented according to the protocol. It

also helps to identify modifications that may be needed to improve the program (Glanz. 2008).

Phase 7: Impact evaluation

This phase measures the effectiveness of the program with regards to the changes in
predisposing, enabling, reinforcing factors as well as behavioral and environmental factors

(Glanz. 2008).

Phase 8: Outcome evaluation

This phase measures change in terms of overall objectives and determines the effect the

program had in the health and quality of life of the participants (Glanz. 2008).

The PRECEDE-PROCEED model would thus be an appropriate framework for planning,

implementing and evaluating oral health education intervention for children. Advantages of
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this model are that it can be modified according to the context and it provides options for

skipping phases when appropriate evidence already exists.

2.11.2. Oral health interventions based on the PRECED-PROCEED model

The PRECEDE-PROCEED model has been used to design many interventions and
questionnaires. It has also been used to design oral health related questionnaires and

interventions in many parts of the world. In India there is a lack of health behavior theory based

school OHE intervention studies based on PRECEDE-PROCEED model.

The PRECEDE-PROCEED model has been used to design interventions for diverse health
problems like weight control, nutrition education, tobacco cessation, alcohol and drug abuse

prevention, and injury prevention (Glanz. 2008).

Japan Dental Association has developed an adult oral health assessment questionnaire based
on the PRECEDE-PROCEED model (Nomura et al. 2019). In Japan the PRECEDE-
PROCEED model was also used for developing a questionnaire for parents that looked into the
factors that affected oral health behavior and attendance of children at scheduled dental health
check-ups (Sato & Oda. 2011). The PRECEDE-PROCEED model was used for developing a
questionnaire for nurses who took care of bedridden elders to identify the enablers and barriers
that influenced the provision of daily mouth care for those elders (Dharamsi et al. 2009). The
PRECEDE-PROCEED model had been used to design questionnaires to study the knowledge,
attitude and practice of dentist regarding oral cancer (Cannick et al. 2007) and obstructive sleep

apnea (Bian & Smith. 2006)

In United States the PRECEDE-PROCEED model was used for developing and evaluating
oral health interventions for adults within intellectual and developmental disabilities (Binkley
& Johnson. 2013). The PRECEDE-PROCEED model was used to guide the planning and

process evaluation of an oral health community participatory project in Mount Pleasant, an
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inner-city Latino neighborhood of Washington, DC. The results showed that the project was
useful for addressing oral health problems of a community not reached by traditional oral health
care promotion initiatives (Watson et al. 2001). The PRECEDE-PROCEED model was used as
the conceptual framework for the development, implementation and evaluation an intervention
which aimed to improve swallowing, feeding and oral care technique of medical staff in an
orphanage in Guatemala taking care of medically compromised children with special needs.
The intervention resulted in significant increase in knowledge and appropriate feeding,
positioning and oral care technique of the medical staff (Colodny et al. 2015). In Australia the
PRECEDE-PROCEED model was used to develop a school-based preventive oral health

program for controlling dental caries in primary school children (Dimitropoulos et al. 2018).

In India there is a lack of health behavior theory based school OHE intervention studies. The
PRECEDE-PROCEED model can be used as a framework for development, implementation
and evaluation of such health behavior theory based school oral health education intervention

studies.

2.12. Justification/Rationale for the study

Oral diseases are a major public health problem for children. The best way to tackle the burden
of oral diseases is to focus on prevention. Oral health education (OHE) is an important
preventive measure for improving oral health. OHE interventions will be most effective when
delivered at childhood because it is the most influential stage in a person’s life. The most
appropriate time to provide OHE to children is 6-12 years, because it is the time of mixed
dentition; and children in this age group are productive and they learn the pleasure of applying
themselves to the task. Schools are considered to provide the most favorable environment to
impart oral health education to children because they provide an efficient and effective way to
reach out to children. OHE intervention could be more beneficial for participants if it is guided

by health behavior theories. The PRECEDE-PROCEED model provides an appropriate
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framework for planning, implementing and evaluating heath behavior theory based
interventions. In India there is a lack of health behavior theory based school OHE intervention
studies. The PRECEDE-PROCEED model can be used as a framework for development,
implementation and evaluation of health behavior theory based school oral health education

intervention studies for 6-12 year old children.
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CHAPTER-3

MTERIALSAND METHOD

3.1. Study type/design

The study was a cluster randomized controlled trial. The study was conducted in three phases.

These phases are briefly described below and will be discussed in detail in later sections.
3.1.1. Phases of the study

Phase 1: Development of a school oral health education intervention plan for 6-12 year old

children.

In phase 1 steps were taken to gather information to develop the school oral health education
intervention program. First Focus group discussions (FGDs) were conducted with parents and
teachers of 6-12 year old school children. It was followed by baseline survey and clinical oral
examination of 6-12 year old school children. After the baseline survey in depth interviews
were conducted with parents of children who showed extremes of oral hygiene status in the

baseline clinical oral examination.

The phase 1 of this study was designed in accordance with phase 1 to 4 of the PRECEDE-
PROCEED model. Focus group discussions (FGDs) conducted with parents and teachers of 6-
12 year old school children was in accordance with the phase 1 of PRECEDE-PROCEED
model (Social assessment, Participatory planning and Situation Analysis). Clinical oral
exanimation helped to achieve epidemiological assessment part the phase 2 of the PRECEDE-
PROCEED model. In depth interviews helped to achieve behavioral and environmental
assessment part of the phase 2 of PRECEDE-PROCEED model. The baseline survey helped
to achieve the educational and ecological assessment part of the phase 3 of the PRECEDE -

PROCEED model. The school oral health education intervention program was developed

24



based on the information gathered from the FGDs, baseline survey and the in depth interviews.
This corresponds to phase 4 (intervention alignment) of the PRECEDE-PROCEED model.

After that the development of the intervention program the 6-12 year old school children were
randomly divided into two groups, the intervention group and the control group for

implementation of the intervention program which was done in phase 2.

Phase 2: Implementation of the school oral health education intervention for 6-12 year old
children

Phase 2 involved the implementation of the school oral health education intervention program
developed in phase 1 in the intervention group for 3 months. The intervention group received
three sessions of oral health education classes by the dentist at one month apart. This phase was

in accordance with phase 5 (implementation phase) of the PRECEDE-PROCEED model.

Phase 3: Evaluation of the effectiveness of the school oral health education intervention
program.

In Phase 3 the effectiveness of the school oral health education intervention was evaluated. It
involved post intervention survey and clinical oral examination among intervention and control
group, followed by FGDs with parents and teachers of children in the intervention group.

This third phase of the study was designed in accordance with phase 6 to 8 of the PRECEDE—
PROCEED model. The FGDs with parents and teachers of children in the intervention group
helped to achieve the phase 6 (process evaluation) of the PRECEDE-PROCEED model. The
post intervention survey was in accordance with phase 7 (impact evaluation) and post
intervention clinical oral examination was in accordance with phase 8 (outcome evaluation) of
the PRECEDE-PROCEED model.

Due to ethical consideration after post intervention survey and post intervention clinical oral
examination, the children in the control group received one session of OHE class and the oral
health education materials developed during the program.
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Table 1: Phases of the study

Phases

Methodology

1| Development of a
school oral health
education
intervention plan for
6-12 year old

children

Focus group discussions (FGDs) with parents and teachers
of 6-12 year old school children

Baseline survey and clinical oral examination among 6-12
year old school children

In depth interviews with parents of children who showed
extremes of oral hygiene status in the baseline clinical oral

examination.

The school oral health education intervention program was developed based on the
information gathered from the FGDs, baseline survey and in depth interviews. After that,
the intervention group and the control group were formed (Process explained in detail in

sample selection procedure, section 3.4).

2| Implementation of
the school oral
health education
intervention for 6-

12 year old children

The school oral health education intervention program
developed in phase 1 was implemented in the intervention
group for 3 months. The intervention group received three
sessions of oral health education classes by the dentist at

one month apart.

3| Evaluation of the

effectiveness of the

school oral health

education

intervention

Post intervention survey and clinical oral examination
among intervention and control group.

Focus group discussions with parents and teachers of 6-12

year old school children in the intervention group.

3.2.Study setting

Thiruvananthapuram district in Kerala state is divided into three educational districts; which

are Neyyattinkara, Thiruvananthapuram and Attingal ( General Education Department. 2019).
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In both Neyyattinkara and Attingal educational district, more than 95% of the students study in
rural schools. In Thiruvananthapuram educational district 43% of students study in urban
schools and 57% of students study in rural schools. In order to get an adequate representation
of children studying in both urban and rural schools, the study was conducted in schools coming
under Thiruvananthapuram educational district. Since 6-12 year old children study in standards
one to seven, this study involved children studying in first to seventh standards of governme nt
or government aided schools coming under Thiruvananthapuram educational district. The

parents and teachers of these children were also be involved in this study.

3.3.Sample size

The sample size was calculated based on the major objective. The sample size for the

intervention phase was calculated using the formula

n=2[(a+p)?oc’] (Noordzij et al., 2010)
(1L - p2)?

where

n= the sample size in each of the groups

pl = population mean in intervention group

u2 = population mean in control group

pl — p2=the difference the investigator wishes to detect

o2=population variance (SD)

At 5% level of significance (a =1.96) and assuming 80% power (B = 0.842), based on a previous
study (Chandrashekar et al. 2014) expecting a difference (ul — p2) of 0.36 in the mean oral
hygiene index — simplified score (measure of oral hygiene status) and population variance (c?)

of 0.9 the sample was calculated.
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n=2[(a+p) o’
(WL - p2)?

= 2[(1.96+0.842)2 0.9

0.362

~ 98

Since this was a cluster sampling design, a design effect of 2 was assumed. Thus the sample
size becomes 196 (n=98x2 = 196). Assuming a 13% loss to follow up the sample size was
calculated as 225 per group [n = (196x100/87=225)]. Therefore 225 children needed to be
included in both intervention group and control group. That was a total of 450 school children

aged 6-12 year needed to be included in the study.

3.4.Sample selection procedure

The study involved 6-12 year old children in standards one to seven studying in schools which
met the inclusion criteria set for selecting the schools. The parents and teachers of these children

were also involved in this study.

The inclusion criteria set for schools were as follows.

» It should be a school for general education

It should be a co-education (mixed) school

» It should be a government or government aided school

* It should contain standards one to seven (since 6-12 year old children study in these
standards)

* It should have at least 10 students studying in all standards from one to seven

In Thiruvananthapuram educational district there were 27 schools which met these inclusion
criteria. Multi stage cluster sampling was used.
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In Thiruvananthapuram educational district there were 27 schools which met the inclusion
criteria which were set for the schools. Multi stage cluster sampling was used. In the first stage
schools were selected and in the second stage class divisions were selected. Class divisions
were the clusters. Children in age group 6-12 years study in first to seventh standard. Total
strength of all class divisions in the 27 schools which meet the inclusion criteria from standard
one to seven was 11468 (2016-2017 data) and the total number of class divisions in these
schools in standards one to seven was 397. Total strength of all class divisions from standard
one to seven in the 27 schools were divided by total number of class divisions in standard one
to seven in those schools and the average cluster size was calculated by dividing the total
strength by the total number of class divisions (11468/397).; it was 29. In order to the obtain
sample size of 225 per group 7.7 (225/29) clusters had to be selected per group; so eight clusters
per group were selected. To get best possible representation of the eligible schools, from one
school only one class division was selected. In the total strength of all class divisions from
standard one to seven in the 27 schools 43% was from urban schools and 57% were from rural
schools. So in each group three class divisions were selected from urban schools and five class
divisions were selected from rural schools. Total six urban schools and 10 rural schools were
involved in the study, so there was 16 schools in total.

In the phase 1 of the study focus group discussions (FGDs) were conducted with parents and
teachers of children in the selected class divisions. It was followed by baseline survey and
clinical oral examination of those children. It was followed by in depth interviews with the
parents of the children who showed extremes of oral hygiene status in the baseline clinical oral
examination. The school oral health education intervention program was developed based on
the information gathered from the FGDs, baseline survey and in depth interviews. After the
development of school OHE program the six urban class divisions were randomly divided into
2 groups and 10 rural class divisions were randomly divided into 2 groups; one group was the
intervention group and the other were the control group. Thus, the intervention group had 3
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urban class divisions and 5 rural class divisions. Similarly, the control group also had 3 urban

class divisions and 5 rural class divisions.

In phase 2 the intervention group received three sessions of oral health education classes by the
dentist at one month apart. The control group did not receive any OHE class in the
implementation phase. In phase 3 post intervention survey and clinical oral examination were
conducted among children in both intervention and control group. After that the children in the
control group also received one session of OHE class by the dentist and the educational
materials developed during the study. It was followed by FGDs with parent and teachers of

children in the intervention group.
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3.5.Data collection techniques

The data collection techniques used in various phases of the study are described below.

3.5.1.Phase 1: Development of a school oral health education intervention plan

for 6-12 year old children.

In phase 1 steps were taken to gather information to develop the school oral health education
intervention program. First Focus group discussions (FGDs) were conducted with parents and
teachers of 6-12 year old school children. It was followed by baseline survey and clinical oral
examination of 6-12 year old school children. After the baseline survey in depth interviews were
conducted with parents of children who showed extremes of oral health status in the baseline

survey and clinical oral examination.

3.5.1.1. Focus groups discussions (FGDs)

First Focus group discussions (FGDs) were conducted with parents and teachers of 6-12 year old
school children. Focus group discussions (FGDs) conducted with parents and teachers of 6-12 year
old school children was in accordance with the phase 1 of PRECEDE-PROCEED model (Social

assessment, Participatory planning and Situation Analysis).

FGDs were conducted based on the principles of participation and relevance an example of
community level theory. According to this principle those who are affected by a decision have a
right to be involved in the decision-making process. Community participation implies that their
contributions are relevant and would influence the decision making (Griffiths. 1959). Here we got

to understand the oral hygiene habits and related situations of 6-12 year old children by gathering
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information directly from their parents and teachers. FGDs were conducted till saturation occurred.
The sampling was purposive. Six FGDs were conducted among 42 teachers. Among them 36
participants were females and six participants were males, with a mean age of 36 and 27 years
respectively. Eight FGDs were conducted among 40 parents. Among them 35 participants were

females and five participants were males, with a mean age of 32 and 39 years respectively.

FGDs with teachers and parents was conducted based on respective FGD guidelines. [FGD
guidelines for teachers - English version (Appendix 4i), Malayalam version (Appendix 4ii); FGD
guidelines for parents - English version (Appendix 5i), Malayalam version (Appendix 5ii)]. The
moderator of the FGDs was the principal investigator and there was an assistant to take down the
notes. The number of participants in each FGDs ranged from eight to twelve. The FGDs were
audiotaped and recorded with permission of the participants. The FGDs with teachers were
conducted in staff rooms or vacant class rooms. The FGDs with parents were conducted in vacant

class rooms or meeting halls of the schools.

FGDs with teachers and parents were conducted to understand the oral hygiene habits of children,
dietary habits of children, common dental problems seen in children, absenteeism of children from
school due to oral health problems, nearby available dental care services, dental visits of children
etc. We also tried to find out the teachers’ and parents’ expectations regarding OHE class for
children, their willingness to be part of the program, and their opinion regarding the usefulness of

brushing chart etc.

In the FGDs with teachers we also explored whether oral hygiene practices ororal health had been

a part of school syllabus, suitable time and methods to conduct classes, available facilities in their
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schools like free periods, class rooms, plug points etc. In the FGDs with parents we explored

regarding the idea of using mobile phones to reach out to them.

3.5.1.2. Baseline Survey

FGDs were followed by baseline survey and clinical oral examination of 6-12 year old school
children. The baseline survey helped to achieve the educational and ecological assessment part of
the phase 3 of the PRECEDE- PROCEED model.

Expecting a dental caries prevalence of 77% based on a previous study by Christian
(Christian.2019); at a 95% confidence interval and assuming a design effect of 1.5the sample size
was calculated as 409. Assuming a 13.55 non-response rate the final sample size was calculated

was 465. A cross sectional survey was conducted among 465 children.,

Base line survey was conducted by data collector using a pretested structured interview schedule
[English version (Appendix 6i), Malayalam version (Appendix 6ii)]. It was used to assess the oral

health related knowledge, attitude and practices of the 6 — 12 year old children. It had 5 sections.

First section (Section A) was on general information of the children like their name, address,
parents’ names, school details, contact details etc. Second section (Section B) dealt with socio

demographic information of the children like age, sex, religion, parents’ occupation, etc.

The third section (Section C) dealt with oral heath related knowledge of the children. This section
we tried to find out their sources of information regarding teeth, their knowledge on the etiology,

symptoms, and methods of prevention of dental caries and gingivitis. In this section we also tried
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to find their knowledge regarding the harmfulness of tobacco, effect of oral health on general

health etc.

The fourth section (Section D) dealt with oral health related attitude of the children. Here we tried
to find out whether children thought that brushing teeth was important, what they would do if they
had tooth pain or if they had bleeding from gums and whether they thought regular dental checkup

was necessary for oral health etc.

Fifth section (Section E) dealt with oral health related practices of children. Here we tried to find
out the teeth cleaning habits of children like whether they cleaned their teeth daily, who cleaned
their teeth, how they cleaned their teeth, frequency of brushing teeth, whether they cleaned their
tongue, how they cleaned their tongue, whether they cleaned their mouth after each meals etc. We
also tried to find out how often they ate sweets and drank soft drinks, their frequency of dental

visits, reason for dental visits, reason for not visiting dentists.

Lastly, we also tried to find out whether children had tobacco using habits and whether children

had missed school days due to oral health problems.

3.5.1.3. Clinical oral examination

Clinical oral exanimation helped to achieve epidemiological assessment part the phase 2 of the
PRECEDE-PROCEED model.

In the clinical oral examination part the oral hygiene status of the children, gingival status of the
children and dental caries status of children were recorded (Appendix 7) by the principal

investigator
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3.5.1.3.1. Simplified Oral Hygiene Index (OHI-S).

Oral hygiene status of the children were recorded using Simplified Oral Hygiene Index (OHI-S).
This index was developed in 1964 by John C. Greene and Jack R. Vermillion (Peter. 2003). Six

tooth surfaces were scored.

3.5.1.3.1.1. Selection of tooth surfaces

The six surfaces examined for the OHI-S were selected from four posterior and two anterior teeth.
If a designated tooth was not a fully erupted permanent tooth or has a full crown restoration or has
surfaces reduced in height by caries or trauma, a substitution was done. OHI-S score was recorded

if at least two of the index teeth or their substitute were present.

In the posterior portion of the dentition, the first fully erupted tooth distal to the second bicuspid,
usually the first molar is examined. Sometimes the second molar was used a substitute for first
molar. The buccal surfaces of the selected upper molars (16, 26) and the lingual surfaces of the

selected lower molars (36, 46) were inspected.

In the anterior portion of the mouth, the labial surfaces of the upper right (11) and the lower left
central incisors (31) were scored. In the absence of either of this anterior tooth, the central incisor

(21 or 41 respectively) on the opposite side of the midline was substituted.
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Figure 3: Simplified Oral Hygiene Index — selection of tooth surfaces

The OHI-S, has two components, the Debris Index and the Calculus Index. Each of these in dexes,

in turn, is based on numerical determinations representing the amount of debris or calculus found

on the pre-selected tooth surfaces.

3.5.1.3.1.2. The Debris Index- Simplified (DI-S)

Debris Index was recorded first recorded. Debris is soft and contains mucin, bacteria and food

varying in color from grayish white to green or grange.

The DI-S score was estimated by running the side of a sterilized stainless-steel dental explorer (No
23) along the buccal/labial and lingual surfaces and noted the occlusal orincisal extent of the debris
as it is was removed from the tooth surface. The cheeks/lips and tongue were retracted by a sterile

stainless-steel moth mirror (Figure 4). lllumination was provided by a head light.
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Table 2: The Debris Index- Simplified (DI-S) Scores

Score Criteria
0 No debris or stains present
Soft debris covering not more than one third of the tooth surface, or the
1 presence of extrinsic stains without other debris regardless of surface area
covered
2 Soft debris covering more than one third, but not more
than two thirds, of the exposed tooth surface
3 Soft debris covering more than two thirds of the exposed tooth surface

Debris Index — Simplified (DI-S) =

Total debris score recorded

Total number of tooth surfaces
scored

3.5.1.3.1.3. The Calculus Index — Simplified (CI-S)

Calculus is mineralized plaque. It consists of calcium carbonate and phosphate mixed with food

debris, bacteria, and desquamated epithelium cells. Supra gingival calculus is located at or occlusal

the level of free gingival margin. It is usually white to yellowish-brown in color. Subgingival

calculus is located apical to the free gingival margin. It is usually light brown to black in color.

The CI-S score was estimated by running the side of a sterilized stainless-steel dental explorer (No

23) along the buccal/labial and lingual surfaces and the occlusal or incisal extent of the calculus

was noted. The cheeks/lips and tongue were retracted by a sterile stainless-steel moth mirror

(Figure 4). lllumination was provided by a head light.
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Figure 6: Calculus Score

Table 3: The Calculus Index- Simplified (CI-S) Scores

Score Criteria

0 No calculus present
Supragingival calculus covering not more than one third of the exposed tooth

1 surface

2 Supragingival calculus covering more than one third, but not more than two
thirds of the exposed tooth surface or the presence of individual flecks of
subgingival calculus around the cervical portion of the tooth or both

3 Supragingival calculus covering more than two third of the exposed tooth
surface or acontinuous heavy band of subgingival calculus around the cervical
portion of the tooth or both
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Total calculus score recorded

Calculus Index — Simplified(CI-S) =
Total number of tooth surfaces scored

The Debris Index-Simplified (DI-S) and Calculus Index-Simplified (CI-S) values range from 0 to

3, which can be interpreted as given in table 4.

Table 4: Interpretation of the Debris Index-Simplified (DI-S) and the Calculus

Index-Simplified (CI-S) value range

Interpretation DI-S/CI-S score value range
Good 0.0t00.6
Fair 0.7t01.8
Poor 191t 3.0

3.5.1.3.1.4. Calculation of Oral Hygiene Index — Simplified (OHI-S)

Once the Debris Index-Simplified (DI-S) and Calculus Index-Simplified (CI-S) were calculated

separately, then they were added together to get the Oral Hygiene Index-Simplified [OHI-S] score.

Oral Hygiene Index — Simplified (OHI-S) =
Debris Index — Simplified (DI-S) + Calculus Index — Simplified (CI-S)

The Oral Hygiene Index-Simplified [OHI-S] value ranges from 0 to 6, which can be interpreted as

given in table 5.
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Table 5: Interpretation of the Oral Hygiene Index-Simplified (OHI-S) value

range

Interpretation OHI-S score value range
Good 00to1.2
Fair 1.3t03.0
Poor 3.1t06.0

3.5.1.3.2. Gingival Index (GI)

The gingival status of the children was recorded using Gingival Index (GI) This index was
developed by Loe H and Silness Jin 1963. This index assesses severity of gingivitis and its location

in four possible areas by examining only qualitative changes, of gingival soft tissue (Peter. 2003).

3.5.1.3.2.1. Selection of tooth surfaces

Six index teeth of gingival index were maxillary right first molar (16), maxillary left lateral incisor
(12), maxillary left first premolar (24), mandibular left first molar (36), mandibular left lateral
incisor (32) and mandibular right first premolar (44). Gl score was recorded if at least two of the

index teeth were present.

3.5.1.3.2.2. Procedure of recording gingival index (GI)

The cheeks/lips and tongue were retracted by a sterile stainless-steel moth mirror (Figure 4).

lllumination was provided by a head light. Teeth and gingiva were dried lightly with a of cotton
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rolls before recording gingival index (GI). Tissues surrounding each tooth were divided into four
gingival scoring units: distal-facial papilla, facial margin, mesial-facial papilla and the entire
lingual gingival margin. A sterile stainless-steel periodontal probe (Figure 7) was used to assess

bleeding potential of the tissues and the score was assigned.

Figure 7: Periodontal probe

Table 6: The Gingival Index (GI) Scores

Score | Criteria

0 Absence of inflammation/normal gingiva

1 Mild inflammation, slight change in color, slight edema; no bleeding onprobing

2 Moderate infllmmation; moderate glazing, redness, edema and hypertrophy. Bleeding
on probing.

3 Severe inflammation; marked redness and hypertrophy ulceration. Tendency for
spontaneous bleeding
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3.5.1.3.2.3. calculation of Gingival index[Gl]

Scores around each tooth are added and divided by four to obtain gingival index score for the tooth.
Adding of all of scores per tooth and dividing by number of teeth examined provides gingival
index score per person. The gingival index value ranges from 0.1 to 3, which can be interpreted as

varying degrees of clinical gingivitis as given in table 7.

Table 7: Interpretation of the Gingival Index (Gl) value range

Gl score value range Condition
0.1t01.0 Mild Gingivitis
1.1t02.0 Moderate Gingivitis
2.1t0 3.0 Severe Gingivitis

The children in this study were in mixed dentition period; they had both permanent teeth and
deciduous teeth. Dental caries status of the permanent teeth was recorded using Decayed-Missing-
Filled Teeth Index (DMFT index) and that of deciduous teeth were recorded using Decayed-

extracted-filled teeth Index (def index).

3.5.1.3.3. Decayed-Missing-Filled Teeth (DMFT) Index

Decayed-Missing-Filled Teeth (DMFT) Index was developed by Henry T. Klein, Carrole E.
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Palmer and Knutson J W in 1983. This index was developed based on the fact that dental hard
tissues are not self-healing and dental caries once formed leaves a scar of some sort. The tooth
either remains decayed, or if treated it would be extracted of filled. The DMFT index is therefore
an irreversible index, meaning that it measures total life time caries experience (Peter, 2003).

D — used to describe decayed teeth

M — used to describe missing teeth due to caries

F — used to describe teeth that have been previously filled.

3.5.1.3.3.1. Procedure of recording Decayed-Missing-Filled Teeth (DMFT)

Index

The cheeks/lips and tongue were retracted by a sterile stainless-steel moth mirror. Illumination
was provided by a head light. A sterile stainless-steel dental explorer (No 23) tip was used to

determine the presence of caries (Figure 4).

3.5.1.3.3.1.1. The Criteria used for identification of dental caries

Lo

If the lesion was clinically visible and obvious

2. Ifthe dental explorer tip penetrated deep into the soft yielding material

3. If there was discoloration or loss of translucency of enamel typical of undermined or
demineralized enamel.

4. If the dental explorer tip in a pit or fissure resisted the removal after moderate to firm

pressure on insertion and when there was softness at the base of the area.
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3.5.13.3.2. Rules followed while recording Decayed-Missing-Filled Teeth

(DMFT) Index

1. Status of all tooth were recoded.

2. The teeth that were not included were

e Unerupted teeth and partially erupted teeth. A tooth was considered to be erupted when
the occlusal or incisal edge was totally exposed or could be exposed by gently reflecting
the overlying gingival tissues with the mouth mirror or dental explorer.

e Congenitally missing and supernumerary teeth

e Teeth removed for reasons other than dental caries like orthodontic treatment.

e Teeth restored for reasons other than dental caries such as trauma (fracture)

3. No tooth was counted more than once. It was either decayed, missing, filled or sound.
Decayed, missing and filled teeth were recorded separately.

4. If arestored tooth had decay, it was counted as decayed.

5. Even if atooth had many restorations, it was counted as one.

6. Grossly decayed teeth and roots stumps indicated for extractions were recorded as missing.

3.5.1.3.3.3. Calculation of Decayed-Missing-Filled Teeth (DMFT) Index

Decayed, missing and filled teeth were recorded separately. Each component was totaled

separately and then added together the total DMFT score of an individual child was obtained.

Total DMFT score of an individual = Total number of decayed teeth (DT) + total

number of missing teeth due to caries (MT) + total number of filled teeth (FT)
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3.5.1.3.4. Decayed-extracted-filled teeth (def) index

The ‘def index” was developed by Gruebbel A.O. in 1944 as an equivalent index to DMFT index
for measuring dental caries status in deciduous dentition. As discussed earlier dental hard tissues
are not self-healing and dental caries once formed leaves a scar of some sort. The tooth either
remains decayed, or if treated it would be extracted of filled. The def index is also an irreversib le
index (Peter. 2003).

d — used to describe decayed teeth

e— used to describe teeth extracted due to caries

f— used to describe teeth that have been previously filled.

3.5.1.3.4.1. Procedure of recording Decayed-extracted-filled teeth Index (def)

index.

The cheeks/lips and tongue were retracted by a sterile stainless-steel moth mirror. lllumination was
provided by ahead light. A sterile stainless-steel dental explorer (No 23) tip was used to determine

the presence of caries (Figure 4).

3.5.1.3.4.1.1. The Criteria used for identification of dental caries

=

If the lesion was clinically visible and obvious

2. Ifthe dental explorer tip penetrated deep into the soft yielding material

3. If there was discoloration or loss of translucency of enamel typical of undermined or
demineralized enamel.

4. If the dental explorer tip in a pit or fissure resisted the removal after moderate to firm

pressure on insertion and when there was softness at the base of the area.
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3.5.1.3.4.2. Rules followed while recording Decayed-extracted-filled teeth Index

(def) index.

1. Status of all tooth were recoded.
2. The teeth that were not included were
e Congenitally missing and supernumerary teeth
e Teeth restored for reasons other than dental caries such as trauma (fracture)

3. No tooth was counted more than once. It was either decayed, extracted, filled or sound
or naturally exfoliated. Careful history was taken to find out whether a missing tooth was
extracted due to caries or was exfoliated naturally. Decayed, extracted and filled teeth
were recorded separately.

4. Ifarestored tooth had decay, it was counted as decayed.

5. Even if atooth had many restorations, it was counted as one.
6. Grossly decayed teeth and roots stumps indicated for extractions were recorded as

missing.

3.5.1.3.4.3. Calculation of Decayed-extracted-filled teeth Index (def) index.

Decayed, extracted and filled teeth were recorded separately. Each component was totaled

separately and then added together the total def score of an individual child was obtained.

Total def score of an individual = Total number of decayed teeth (dt) + total

number of extracted teeth due to caries (et) + total number of filled teeth (ft)
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3.5.14. In depth interviews

After the baseline survey and clinical oral examination in depth interviews were conducted with
parents of children who showed extremes of oral hygiene status in the baseline clinical oral
examination. In depth interviews were conducted with parents of children whose baseline OHI-S
score were either below 0.20 or above 4.5. In depth interviews helped to achieve behavioral and

environmental assessment part of the phase 2 of PRECEDE-PROCEED model.

IDIs were guided by theory of planned behavior an example of individual level theory. According
to this theory behavior is determined by intention to perform behavior. Intention to perform
behavior in turn depends on attitude, subjective norm and perceived control. External constraints
also have effect on final behavior. In this study we also used descriptive norm to get a wider

perspective (Glanz. 2008).

Attitude is anindividual’s emotional response to the idea of performing a recommended behavior.
That means attitude deals with an individual’s feelings and beliefs about idea of performing a
behavior. A person who strongly beliefs that positive outcomes will occur after performing a
behavior said to have a positive attitude towards that behavior. Similarly, a person who strongly
beliefs that negative outcomes will occur after performing a behavior is said to have a negative

attitude towards that behavior.

Subjective norm or injunctive norm refers to an individual’s belief about what others (important
person or group of people) think one should do or will approve and support regarding a particular
behavior. Since subjective norm did not fully capture normative influence, in this study we also

took into consideration descriptive norm that is an individual’s perceptions about what others in
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his/her social or personal networks are doing which could also influence their behavior. Perceived
control, is one’s perceived amount of control over behavioral performance, even when various
environmental factors make it easy versus difficult to carry out the behavior. Perceived control is

determined by facilitators and barriers to behavioral performance.

Attitude

Subjective Norm

Intention
e to »| Behavior |e Extemal
Descriptive Norm perform " ) constraints
behavior

Perceived control

Figure 8: Theory of planned behavior (modification) Adapted from Health behavior and
Health education 5t edition

IDIs with parents was conducted based on IDI guidelines. [English version (Appendix 8i),
Malayalam version (Appendix 8ii)]. The interviewer was the principal investigator. The IDIs were
audiotaped and recorded with permission of the participants. The principal investigator took down
notes whenever needed. Some of the IDIs were conducted in vacant class rooms. Some parents
had difficulty in coming to schools for participating in IDIs due to time constrains; for them the

IDs were conducted at their homes at a time suitable for them.

IDIs with parents were conducted to understand the oral hygiene habits of children, dietary habits

of children, their oral hygiene instructions to their children, and whether they have they noticed
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tobacco use by their children. We also tried to find out how they taught tooth brushing to their
children, nearby dental care services available, dental visits of children, difficulties and challenges
they faced in maintaining the oral health of their children. In the IDIs we also explored regarding
the common oral health complaints, oral hygiene practices, dental visits and tobacco use among

parents and other the family members of the children.

3.5.15. Development of intervention program

The school oral health education intervention program was developed based on the information
gathered from the FGDs, baseline survey and in-depth interviews. This corresponds to phase 4

(Intervention alignment) of the PRECEDE-PROCEED model.

The development of the school oral health education intervention program was guided by health
belief model. Since the targeted audience for our intervention was 6-12 year old children we used
a relatively simple theory like health belief model to guide the development of our intervention.
According to this theory if individuals regard themselves as susceptible to a condition, believe that
condition would have potentially serious consequences, believe that a course of action available
to them would be beneficial in reducing either their susceptibility to or severity of the condition,
and believe the anticipated benefits of taking action outweigh the barriers to (or costs of) action,

they are likely to take action that they believe will reduce their risks (Glanz. 2008).
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Table 8: Key Concepts and Definitions of the Health Belief Model (Glanz. 2008)

Concept Definition Action

Perceived Belief about the likelihood
Personalize risk based on a person’s
susceptibility | of experiencing a risk or getting a
characteristics or unhealthy behavior
condition or disease

Perceived Belief about how serious a
Specify consequences of risks
severity condition become if left untreated
and conditions
that is its clinical and social sequelae

Perceived Belief in efficacy of the Define action to take: how,
benefits advised action to reduce risk where, when; clarify the

positive effects to be expected

Belief about the tangible and Identify and reduce perceived
Perceived

psychological costs of the advised barriers through reassurance,
barriers

action correction of misinformation,

incentives, assistance

Cues to Strategies to activate Promote awareness, use
action “readiness” appropriate reminder systems

Confidence in one’s ability to Provide training and
Self-efficacy

take action guidance in performing

3.5.15.1. Intervention program

A 20 minutes oral health education video was developed. Topics included were importance of
teeth; importance of deciduous teeth; causes, symptoms, sequelae and prevention of dental caries

and gum diseases; how oral health is related to general health; dietary habits good for oral health;
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dietary habits bad for oral health; importance of twice daily tooth cleaning with tooth brush and
tooth paste; importance of morning tooth brushing after breakfast; tooth brushing technique,
detrimental effects of tooth cleaning with materials like charcoal, salt, pepper, tooth powder; when
to change tooth brush; how much tooth paste to be taken; tongue cleaning technique; importance
of washing mouth after meals and snacks; what to do and what not to do if you experience tooth
pain or bleeding from gums; importance of reduced intake of sweets, packed food items, packet
juices and soft drinks; harmful effects of tobacco; importance of regular dental checkups every six
months. All these topics were covered in a simple manner with the help of cartoons and pictures
in the video. Video had an attractive background music to retain attention of the children.

Charts and pamphlets were developed displaying the brushing technique, the shedding time of
deciduous teeth, the erupting schedule of permanent teeth and covering all the main points coming
under the topics included in the video. A total of four charts and one pamphlet were developed.
Monthly brushing charts were developed as a reminder brushing. It had boxes to put tick mark

after tooth brushing during morning and at night.

The process of development of intervention program had been described later in detail in the results
section 4.3.2. (Page 152). After the development of intervention program, the intervention group

and the control group were formed.

3.5.2. Phase 2: Implementation of the school oral health education intervention

for 6-12 year old children

Phase 2 of the study involved the implementation of the school oral health education intervention
program in the intervention group for 3 months. This phase was in accordance with phase 5

(implementation phase) of the PRECEDE-PROCEED model.
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Only decision regarding the intervention which was decided prior to the start of the study was that
the intervention group would receive three sessions of oral health education classes by the dentist
at one month apart. During this phase children in the control group neither received any OHE class

nor the OHE materials.

3.5.2.1. The Oral health education classes

The oral health education classes were taken by the dentist (principal investigator) in the local
language Malayalam, with the help of the 20 minutes video developed. The classes were taken
during the second period of the school day in smart class rooms where the videos were shown
using projectors. All the topics especially the new topics were explained in a simple manner with
examples way so that children could understand the topic and they could accept the new
information. The children were encouraged to ask doubts. During the classes it was made sure that
teachers or other school authorities were not present so that children do not feel shy to open up
and ask their doubts in front of them. Any doubt raised by the children were cleared then and there

itself.

After the class the children were divided into four to five groups and each group were demonstrated
the modified bass tooth brushing technique and tongue cleaning technique by a dentist with help
of the tooth brushing model and a tooth brush. After that each child was given a chance to do the
brushing technique and the tongue cleaning technique on the tooth brushing model. Children’s
doubts regarding the tooth brushing technique and tongue cleaning techniques were cleared there
itself. The oral health education classes including demonstration and practice of tooth brushing

and tongue cleaning techniques were repeated at one month apart for 3 months.
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3.5.2.2. The Oral health education materials

The copies of the four charts were pasted on the class rooms. The charts which included the main
points of all the topics which were covered in the OHE class reminded the children regarding the
main points of oral health education class. The chart illustrating the brushing technique reminded
them regarding how to brush their teeth. The fourth chart gave information to children regarding

the shedding time of their deciduous teeth and eruption time of their permanent teeth.

Copies of the pamphlet were taken and distributed among the children. Children were requested
to take the pamphlets to their parents and family members. Pamphlets were also distributed to the
teachers and staff in the school; especially class teachers of the children and all other teachers
taking classes for the children. Through pamphlets we could inform the parents and teachers
regarding the main points of all the topics which were covered in the oral health education classes,
the correct method of tooth brushing, the shedding time of deciduous teeth and eruption time of

permanent teeth,

Monthly brushing charts were distributed among the children after every OHE class. Each child
received of total of three brushing charts over a period of three months. Monthly brushing charts
were used to remind the children regarding twice daily tooth brushing. It was clearly explained to
the children how they have to make use of the brushing chart. The children were informed that
they had to put tick mark in the boxes after they did tooth brushing during morning and at night.
Children were also informed that they should not put tick marks on the boxes without doing tooth
brushing. Children were asked to bring back their monthly brushing chart at the end of every month

and show it to their class teachers. Children were also informed that their teachers would check
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their brushing charts and teachers would give their comments and those who had brushed twice

daily for the whole month would additionally get a ‘Star’ mark on their chart.

3.5.2.3. Role of class teachers

Class teachers were happy to be a part of the intervention program. As per our request during the
regular school days the class teachers reminded and encouraged the children to brush twice daily.
At the end of every month after the OHE class children were asked to bring back their monthly
brushing chart and show it to their class teachers. As per our request the class teachers checked the
brushing charts. Our instructions for the teachers were that if the children had used the brushing
chart effectively and marked tick marks the teacher would appreciate the children and write
“Good” comment in their chart as a measure of appreciation. If the children had brushed twice
daily for the whole month the teacher would additionally give a ‘Star’ mark on therr chart as a
measure of encouragement for continuing their behavior like that. The appreciation and
encouragement from teachers’ side acted as positive reinforcement for children to continue twice

daily tooth brushing.

During the OHE implementation phase children in the control group neither received any OHE

class nor the OHE materials.

3.5.3. Phase 3: Evaluation of the effectiveness of the school oral health education
intervention program

In Phase 3 the effectiveness of the school oral health education intervention was evaluated. It
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involved post intervention survey and clinical oral examination among intervention and control

group, followed by FGDs with parents and teachers of children in the intervention group.

3.5.3.1. Post intervention survey

The post intervention survey was conducted among children in both intervention and control
group. The post intervention survey was in accordance with phase 7 (impact evaluation) of the

PRECEDE-PROCEED model.

Post intervention survey was conducted by data collector using a structured interview schedule
[English version (Appendix 9i), Malayalam version (Appendix 9ii)] similar to that used in the
baseline survey but with some modifications. It was used to assess the oral health related
knowledge, attitude and practices of the 6 — 12 year old children after the intervention phase. It

had 4 sections.

First section (Section A) was on general information of the children; like their name, address,

contact details etc.

Second section (Section B) dealt with oral heath related knowledge of the children. This section
we tried to find out their knowledge on the etiology, symptoms, and methods of prevention of
dental caries and gingivitis. In this section we also tried to find their knowledge regarding the

harmfulness of tobacco, effect of oral health on general health etc.
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The third section (Section C) dealt with oral health related attitude of the children. Here we tried
to find out whether children thought that brushing teeth was important, what they would do if they
had tooth pain or if they had bleeding from gums and whether they thought regular dental checkup

was necessary for oral health etc.

Fourth section (Section D) dealt with oral health related practices of children. Here we tried to find
out the teeth cleaning habits of children like whether they cleaned their teeth daily, who cleaned
their teeth, how they cleaned their teeth, frequency of brushing teeth, whether they cleaned their
tongue, how they cleaned their tongue, whether they cleaned their mouth after each meals etc. We
also tried to find out how often they ate sweets and drank soft drinks, whether they visited the
dentist during last three months, reason for dental visits, and if not the reason for not visiting

dentists.

Lastly, we also tried to find out whether children had tobacco using habits and whether children

had missed school days due to oral health problems in last three months.

3.5.3.2. Post intervention clinical oral examination

The post intervention clinical oral examination was conducted among children in both intervention
and control group. The post intervention clinical oral examination was in accordance with phase 8

(outcome evaluation) of the PRECEDE-PROCEED model.

In the clinical oral examination part, the oral hygiene status of the children, gingival status of the

children and dental caries status of children after the intervention phase were recorded (Appendix
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7) by the principal investigator.

Oral hygiene status of the children was recorded using Simplified Oral Hygiene Index (OHI-S).
The gingival status of the children was recorded using Gingival Index (GI). Dental caries status of
the permanent teeth was recorded using Decayed-Missing-Filled Teeth Index (DMFT index) and
that of deciduous teeth were recorded using Decayed-extracted-filled teeth Index (def index).
These indices were recorded in a similar way as it was done during the baseline clinical oral
examination of the children. The details of these indices and the method in which they were

recorded have been explained earlier in the clinical oral examination part of phase 1.

3.5.3.3. OHE class for the control group

Due to ethical consideration, after the post intervention survey and post intervention clinical oral
examination in phase 3, the children in the control group received one session of OHE class
including demonstration and practice of tooth brushing and tongue cleaning techniques. The
control group children also received the OHE materials developed as part of the intervention
program. The charts were pasted in their class rooms. Brushing charts and pamphlets were
distributed among the children, they were requested to take the pamphlets to their parents.

Pamphlets were also distributed among their teachers.

3.5.34. Focus group discussions (FGDs)

The FGDs were conducted with parents and teachers of children in the intervention group. Those

FGDs helped to achieve the phase 6 (process evaluation) of the PRECEDE-PROCEED model.
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FGDs were conducted based on the principles of participation and relevance an example of
community level theory. According to this principle those who were affected by a decision have a
right to be involved in the decision-making process. Community participation implies that their
contributions were relevant and would influence the decision making (Griffiths. 1959). Here we
tried to understand regarding the usefulness of the OHE program for 6-12 year old children by
gathering information directly from their parents and teachers. We also tried to find the suggestions
for the improvement of the program.

FGDs were conducted till saturation occurred. The sampling was purposive. Three FGDs were
conducted among 26 teachers. Among them 20 participants were females and six participants were
males, with a mean age of 35 and 27 years respectively. Four FGDs were conducted among 22
parents. Among them 20 participants were females and two participants were males, with a mean

age of 31 and 37 years respectively.

FGDs with teachers and parents was conducted based on respective FGD guidelines [FGD
guidelines for teachers - English version (Appendix 10i), Malayalam wversion (Appendix 10ii);
FGD guidelines for parents - English version (Appendix 11i), Malayalam version (Appendix
11ii)]. The moderator of the FGDs was the principal investigator and there was an assistant to take
down the notes. The number of participants in each FGDs ranged from eight to twelve. The FGDs
were audiotaped and recorded with permission of the participants. The FGDs with teachers were
conducted in staff rooms or vacant class rooms. The FGDs with parents were conducted in vacant

class rooms or meeting halls of the schools.

In the FGDs with teachers and parents we explored regarding the experience children shared with

them regarding the OHE program, changes they had noticed in the oral hygiene habits of the
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children during the intervention period, usefulness of OHE materials like pamphlets and monthly
brushing chart. We also tried to understand their take on the OHE program, their suggestions for
improving the program and their opinion regarding the need for such OHE intervention programs

in future.

3.6.Data Analysis.

3.6.1.Quantitative data analysis

Quantitative data came from baseline and post intervention survey and clinical oral examination.

Quantitative data analysis was done using Statistical Package for Social Sciences SPSS versionl7.

Quantitative data analysis mainly helped to achieve the objectives of the study. First baseline
analysis of the data was done. The baseline analysis also helped us to calculate the prevalence of
dental caries (minor objective 1) and the prevalence of gingivitis (minor objective 2). The
information from the baseline analysis was also used to develop the intervention program. In the
second stage of analysis was baseline comparison of intervention group and the control group to
find out whether the two groups were similar to each other at the baseline. The third stage of
analysis was post intervention comparison of the intervention group and the control group to find
out the effectiveness of the intervention program. The analysis in this stage helped to find the effect
of the OHE intervention on the oral health status of 6-12 year old children (major objective), on
the prevalence of gingivitis of 6-12 year old children (minor objective 3) and on the oral health
related knowledge, attitude and practices of 6-12 year old children (minor objective 4). The
statistical tests used would be the Pearson Chi square test, the Independent sample T test, and the

MacNemar test and the model used would be the linear regression model.
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3.6.2.Qualitative data analysis

Qualitative data came from phase 1 and phase 3. In phase 1 FGDs with parents and teachers and

IDIs with parents were conducted. In phase 3 FGDs with parents and teachers were conducted.

The FGDs and IDIS were conducted in local language (Malayalam). They were audio taped and
recorded and important points were noted down. Those recording and the important points noted
were first transcribed into the same local language Malayalam, then later translated into English.
The data were code manually and themes were identified. Qualitative data from phase 1 helped in
development of the intervention program. Qualitative data from phase 3 helped in process

evaluation of the intervention program.

3.7.Ethical consideration

The proposed study complied with all the basic ethical principles of research. The study got
approval and clearance from the Institutional Ethics Committee (IEC) of Sree Chitra Tirunal
Institute for Medical Sciences and Technology (Appendix 1). Written permission from the
Additional Director of Public Instruction, Kerala (Appendix 2) and the Deputy Director of
Education Thiruvananthapuram had been obtained (Appendix 3). The study was registered in the
Clinical  Trials Registry —India (CTRI-NIMS). The trial registration  number is
CTRI/2018/01/011493 and reference number is REF/2018/01/016755.

Information regarding the study was explained to the participants. Participant information sheet
written in local language (Malayalam) containing information regarding the study, objectives,
potential benefits and risk of participating in the study and giving the freedom of choice to the
participants to either participate in the study or not was given to the study participants before the

start of every phase of the study. Participant information regarding post intervention survey and
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clinical oral examination of phase 3 was shared along the information on implementation of

intervention phase 2.

1. Phase 1

1.

Participant information sheet for teachers for conducting FGDs with them [English
version (Appendix 12i), Malayalam version (Appendix 12ii)]

Participant information sheet for parents for conducting FGDs with them [English
version (Appendix 14i), Malayalam version (Appendix 14ii)]

Participant information sheet for parents for conducting baseline survey and clinical
oral examination among their children [English wversion (Appendix 16i), Malayalam
version (Appendix 16ii)]

Participant information sheet for children for conducting baseline survey and clinical
oral examination with them [English version (Appendix 18i), Malayalam version
(Appendix 18ii)]

Participant information sheet for parents for conducting IDIs with them [English

version (Appendix 20i), Malayalam version (Appendix 20ii)]

2. Phase 2

1.

Participant information sheet for parents for implementation of OHE intervention
program among their children and for post intervention survey and clinical oral
examination [English version (Appendix 22i), Malayalam version (Appendix 22ii)]

Participant information sheet for children for implementation of OHE intervention
program among them and for post intervention survey and clinical oral examination

[English version (Appendix 24i), Malayalam version (Appendix 24ii)]
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3. Phase 3
1. Participant information sheet for teachers for conducting FGDs with them [English
version (Appendix 26i), Malayalam version (Appendix 26ii)]
2. Participant information sheet for parents for conducting FGDs with them [English

version (Appendix 28i), Malayalam version (Appendix 28ii)]

In each phase written informed consent in local language (Malayalam) was obtained from the
participants. In case of children written informed assent in local language (Malayalam) was be
taken from them along with written informed consent in local language (Malayalam) from a
parent/competent family member. The assent from the children and the consent from their
parent/competent family member for the post intervention survey and clinical oral examination
for phase 3 was obtained along with that for the implementation of the intervention of phase 2.
1. Phase 1
1. FGDs with teachers — consent form [English version (Appendix 13i), Malayalam
version (Appendix 13ii)]
2. FGDs with parents —consent form [English version (Appendix 15i), Malayalam version
(Appendix 15ii)]
3. Baseline survey and clinical oral examination among children — consent form for
parents [English version (Appendix 17i), Malayalam version (Appendix 17ii)]
4. Baseline survey and clinical oral examination among children —assent form for children
[English version (Appendix 19i), Malayalam version (Appendix 19ii)]
5. IDIs with parents — consent form [English version (Appendix 21i), Malayalam version

(Appendix 21ii)]
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2. Phase 2

1. Implementation of OHE intervention program, post intervention survey and clinical
oral examination — consent form for parents [English version (Appendix 23i),
Malayalam version (Appendix 23ii)]

2. Implementation of OHE intervention program, post intervention survey and clinical
oral examination — assent form for children [English version (Appendix 25i),
Malayalam version (Appendix 25ii)]

3. Phase 3

1. FGDs with teachers — consent form [English version (Appendix 27i), Malayalam
version (Appendix 27ii)]

2. FGDs with parents — consent form [English wversion (Appendix 29i), Malayalam

version (Appendix 29ii)]

Confidentiality and participants’ right to withdraw from the study was be maintained throughout
the study. Adequate biosafety precautions will be ensured. After post intervention survey children
in the control group will received one session of oral health education class by the dentist and the

educational materials developed during the study.
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CHAPTER -4
RESULTS

4.1.Sequence of presentation of results

The results are present in the following sequence. First the results of the quantitative data analysis

are presented followed by the results of the qualitative data analysis.

4.1.1. Quantitative data

As mentioned earlier in the data analysis section quantitative data came from baseline and post
intervention survey and clinical oral examination. Results from the quantitative data analysis
mainly helped to achieve the objectives of the study and they are presented in the following

sequence.

1. Baseline analysis of the data.
e The results at this stage gave us
» the prevalence of dental caries among 6-12 year old children (minor
objective 1)
> the prevalence of gingivitis among 6-12 year old children (minor objective
2).
> the epidemiological assessment
> the predisposing, reinforcing, and enabling factors (the Educational and
Ecological Assessment)
e The results from this stage was used along with results of the qualitative data

analysis of phase 1 to develop the intervention program.
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2. Baseline comparison of intervention group and the control group.
e The results at this stage showed whether the two groups were similar to each other
at the baseline.
3. Post intervention comparison of the intervention group and the control group
e The results at this stage showed the effect of the OHE intervention
» on the oral hygiene status of 6-12 year old children (major objective)
» onthe gingival health status of 6-12year old children
» on the prevalence of gingivitis of 6-12 year old children (minor objective 3)
» on the oral health related knowledge, attitude and practices of 6-12 year old
children (minor objective 4).
» on the dental caries status of 6-12 year old children
e The results from this stage helped to find out the impact evaluation and outcome

evaluation of the OHE intervention program

4.1.2. Qualitative data

Qualitative data in this study came from phase 1 and phase 3. In phase 1 qualitative data were
obtained from the FGDs with parents and teachers and from the IDIs with the parents. In phase 3
qualitative data came from the FGDs conducted with parents and teachers. The Results of the

qualitative data analysis are presented in the following sequence.

1. Phase 1
e FGDs with teachers of 6-12 year old children

e FGDs with parents of 6-12 year old children

67



e IDIs with parents of children who showed extremes of oral hygiene status in the

baseline clinical oral examination.
e Behavioral and environmental assessment
2. Intervention development

e Based on results of the baseline data analysis of quantitative data and the results of
the analysis of qualitative data from phase 1.

3. Phase 3
e FGDs with teachers of children in the intervention group
e FGDS with parents of children in the intervention group

e The results from this stage helped to find out the process evaluation of the OHE

intervention program

4.2.Results of the quantitative data analysis

4.2.1.Baseline data analysis

The baseline data came from the base line survey and clinical oral examination which were

conducted among 465 children.

4.2.1.1. General information

All the children were from government schools. 57% of children were from rural schools and the
rest (43%) were from urban schools. 51% of children studied in English medium schools and the

rest (49%) in Malayalam medium schools.
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4.2.1.2. Socio demographic information

The age of the children ranged from 8 to 13 years. The mean age of the children was 10.43+.92
years. About 58.7% of the children were boys and rest of them were girls (41.3%). Majority of the

children were Hindus (66.9%) and rest of them were Muslims (30.1%) and Christians (3%). Most

of the children belonged to other backward caste (OBC) (62.6%) (Table 9).

Table 9: Baseline distribution of children according to caste

Baseline distribution of children according to caste

Caste Frequency (N) Percent (%)
General 98 21.1
Other backward caste (OBC) 291 62.6
Scheduled caste (SC) 73 15.7
Scheduled tribe (ST) 3 0.6
Total 465 100

Majority of the father were daily wage workers (71.4%); only 8.4% had government job (Table
10). Most of the mothers were unemployed (58.3%), some were daily wage workers (29%) and
only a very few were employed in the government sector (3.7%) (Table 10). Majority of the
children lived in their own houses (81.7%) and the rest (18.3%) in rented houses. About 61.9% of

children lived in concrete roofed houses, while 21.3 % of them livened in houses with tiled roof

(Table 11).
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Table 10: Baseline distribution of children according to their parent’s occupation

Baseline distribution of children according to their parent’s occupation
Father’s occupation Mother’s occupation
Frequency Frequency
Percent (%) Percent (%)
(N) (N)
No Job 6 1.3 271 58.3
Daily Wage Worker 332 71.4 135 29
Agriculture 9 1.9 6 1.3
Private employee 79 17 36 7.7
Government
39 8.4 17 3.7
employee
Total 465 100 465 100

Table 11: Baseline distribution of children according to roof of their house

Baseline distribution of children according to roof of their house
Roof of house Frequency (N) Percent (%)
Thatched 9 1.9
Sheets 41 8.8
Tiles 127 27.3
Concrete 288 61.9
Total 465 100

The socio-economic status of the children was estimated based on their father’s occupation,
mother’s occupation, ownership of their house and the roofing of their house. About 60.2 % of
them belonged to low socio-economic status, rest of them belonged to medium (16.3%) and high

socio-economic status (23.4%).
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4.2.13. Baseline dental caries status of children

4.2.1.3.1.Baseline dental caries status of deciduous teeth
The baseline decayed extracted filled (def) teeth index score of the children ranged from O to 8.
The mean def index score of children was 1.24+1.658.

4.2.1.3.2. Baseline dental caries status of permanent teeth

The baseline decayed missing filled teeth (DMFT) index score of the children ranged from O to 6.

The mean DMFT index score of children was 0.74+1.201.

4.2.1.3.3. Prevalence of dental caries

The prevalence of dental caries among the children was 67.1%. The prevalence of dental caries in
deciduous dentition of the children was 52.25% and the prevalence of dental caries in permanent
dentition of the children was 37.2% (Table 12). About 22.4% of children had dental caries in both

deciduous and permanent dentition.

Table 12: Prevalence of dental caries among 6-12 year old children in Thiruvananthapuram

educational district

Prevalence of dental caries among 6-12 year old children in Thiruvananthapuram educational
district

Prevalence

Prevalence of dental caries 67.1 % (62.73 - 71.26%)

Prevalence of dental caries in the deciduous dentition | 52.25% (47.71-56.78%)

Prevalence of dental caries in the permanent dentition | 37.2% (32.90 — 41.67%)
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4.2.14. Baseline gingival health status of children

4.2.1.4.1.Baseline gingival index (G1) score of the children

The baseline gingival index (GI) score of the children ranged from 0 to 2.66. The mean Gl score

of children was 0.778+0.452.

4.2.1.4.2.Prevalence of gingivitis

The proportion of children with various severity of gingivitis was calculated depending on the
grading of their gingival index score as given in table 7. About 98.9% of children had some form
of gingivitis while rest of them had normal gingival status. The prevalence of mild gingivitis was
73.11% and that of moderate gingivitis was 24.9%. Severe gingivitis was prevalent in 0.86%of

children (Table 13).

Table 13: Prevalence of gingivitis among 6-12 year old children in Thiruvananthapuram

educational district

Prevalence of gingivitis among 6-12 year old children in Thiruvananthapuram

educational district

Prevalence
Prevalence of mild gingivitis 73.11% (69.09 — 77.15%)
Prevalence of moderate gingivitis 24.9% (21.17 — 29.03%)
Prevalence of severe gingivitis 0.86% (0.23 — 2.18%)
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4.2.15. Baseline oral hygiene status of children

4.2.1.5.1. Baseline oral hygiene index — simplified (OHI-S) score of the children

The baseline oral hygiene index- simplified (OHI-S) score of the children ranged from 0.12 to 5.

The mean OHI-S score of children was 2.009+0.8758.

The proportion of children with various sorts of oral hygiene status was calculated depending on
the grading of their OHI-S score as mentioned in table 5. Only 20% of children had good oral
hygiene status. About 70.8% of children had fair oral hygiene status and about 9.2% of the children

had poor oral hygiene status.

4.2.16. Oral health related knowledge of children

4.2.1.6.1.Source of oral health related information

Children had multiple sources of oral health related information. They were parents, teachers,
television advertisements, books, radio, and friends. The most common source of information of

oral health related information for children were their parents (Table 14).
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Table 14: Source of oral health related information for children

Source of oral health related information for children
Source of information Frequency (N) Percent (%)
Parents Yes 331 71.2
No 134 28.8
Total 465 100
Teachers Yes 131 28.2
No 334 71.8
Total 465 100
Books Yes 44 9.5
No 421 90.5
Total 465 100
Radio Yes 18 3.9
No 447 96.1
Total 465 100
Television
advertisements ves 128 1
No 337 72.5
Total 465 100
Friends Yes 455 97.8
No 10 2.2
Total 465 100
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4.2.16.2. Knowledge regarding dental caries

Even though more than 95 % of children were aware that sweets cause dental caries (Table 15);
only 70% of them were able to identify the correct symptom (tooth ache) of dental caries (Table

16). About 90% of children knew that by proper tooth brushing they could prevent dental caries

(Table 17).

Table 15: Baseline oral health related knowledge of children regarding cariogenic food

Baseline oral health related knowledge of children regarding cariogenic food
Food items Frequency (N) Percent (%)
Sweets 446 95.9
Fruits 5 11
Vegetables 7 15
Don’t know 7 15

Total 465 100

Table 16: Baseline oral health related knowledge of children regarding symptoms of dental

caries
Baseline oral health related knowledge of children regarding symptoms of dental
caries
Symptoms Frequency (N) Percent (%)
Bleeding from gums 114 24.5
Tooth ache 324 69.7
Don’t know 27 5.8
Total 465 100
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Table 17: Baseline oral health related knowledge of children regarding methods of

prevention of dental caries

dental caries

Baseline oral health related knowledge of children regarding methods of prevention of

Methods Frequency (N) Percent (%)
Proper tooth brushing 419 90.1
Eating more sweets 22 4.7
Don’t know 24 5.2
Total 465 100

4.2.16.3. Knowledge regarding gum disease

About 56.6 % of children had no idea regarding the symptoms of gum disease; only 24.7% could
identify “bleeding from gums” as the correct symptom of gum disease (Table 18). Similarly, about

57% of children had no idea how to prevent gum diseases (Table 19).

Table 18: Baseline oral health related knowledge of children regarding symptoms of gum

disease
Baseline oral health related knowledge of children regarding symptoms of gum
disease
Symptoms Frequency (N) Percent (%)
Bleeding from gums 115 24.7
Tooth ache 87 18.7
Don’t know 263 56.6
Total 465 100
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Table 19: Baseline oral health related knowledge of children regarding methods of

prevention of gum disease

Baseline oral health related knowledge of children regarding methods of prevention of

gum disease
Methods Frequency (N) Percent (%)
Proper tooth brushing 187 40.2
Eating more sweets 11 2.4
Don’t know 267 57.4
Total 465 100

4.2.16.4. General knowledge regarding oral health

About 79% of children could identify tobacco products as substances harmful to oral
health (Table 20). Only 39.8% of children were aware ofthe fact that oral health and
general health are related rest 26% of thought that oral health and general health

were not related while the remaining 34.2% of them had no idea about whether oral

health and general health were related.

Table 20: Baseline knowledge of children regarding substances harmful for oral health

Baseline knowledge of children regarding substances

harmful for oral health

Substances

Frequency (N)

Percent (%)

Tobacco products 368 79.1
Fruits 7 15
Vegetables 9 1.9
Don’t know 81 17.4
Total 465 100
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4.2.16.5. Baseline oral health related knowledge status

The oral health related knowledge status of the children was assessed using the oral health related
knowledge (OHRK) score which was calculated based on the children’s knowledge regarding
etiology, symptoms, and method of prevention of dental caries; the knowledge regarding
symptoms and method of prevention of gum disease and the knowledge regarding whether oral
health and general health were related. The maximum score possible was 7 and the minimum score
possible was zero. The baseline oral health related knowledge (OHRK) score of the children

ranged from 0 to 7. The mean OHRK score of children was 4.39£1.35.

4.2.17. Oral health related attitude of children

Almost 99% of children felt that there was a need to clean their teeth. About 56% of the children
felt that need regular dental checkup was needed, while 35.1% of them felt that that regular dental
checkup was not needed and the remaining 8.2% of them did not know whether regular dental

checkup was needed or not.

Only 57.4 % of children responded positively to the option of visiting a dentist if they experienced
tooth pain. About 7.3% of children responded yes to the option that they would take medication
without visiting a dentist if they experienced tooth pain and 4.3% of the children responded yes to

the option that they would place eucalyptus oil on the tooth if they felt tooth pain (Table 21).

Only 32 % of children responded positively to the option of visiting a dentist if they experienced
bleeding from gums. About 23.4% of children responded yes to the option don’t know what to do

if they experienced bleeding (Table 22).
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Table 21: Baseline attitude of children if they experienced tooth pain

Baseline attitude of children it they experienced tooth pain
Children’s response Frequency (N) | Percent (%)
Visit doctor Yes 23 %1
No 442 49
Total 465 100
Visit dentist Yes 267 57.4
No 198 42.6
Total 465 100
Ignore pain Yes 3 0.6
No 462 99.4
Total 465 100
Do salt water gargle Yes 175 37.6
No 290 62.4
Total 465 100
Stop brushing teeth Yes 2 0.4
No 463 99.6
Total 465 100
Take medication without visiting dentist Yes 34 7.3
No 431 92.7
Total 465 100
Brush teeth Yes 31 6.7
No 434 93.3
Total 465 100
Wash with ice water Yes 9 1.9
No 456 98.1
Total 465 100
Place eucalyptus oil Yes 20 4.3
No 445 95.7
Total 465 100
Don’t know what to do Yes 11 2.4
No 254 97.6
Total 465 100
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Table 22: Baseline attitude of children if they experienced bleeding from gums

Baseline attitude of children it they experienced tooth ache

Children’s response Frequency (N) Percent (%)
Visit doctor Yes 20 4.3
No 445 95.7
Total 465 100
Visit dentist Yes 149 32
No 316 68
Total 465 100
Ignore bleeding Yes 3 0.6
No 462 99.4
Total 465 100
Do salt water gargle Yes 147 31.6
No 318 68.4
Total 465 100
Stop brushing teeth Yes 6 1.3
No 459 98.7
Total 465 100
Brush teeth Yes 12 2.6
No 453 97.4
Total 465 100
Wash with ice water Yes 17 3.7
No 448 96.3
Total 465 100
Wash with water Yes 29 6.2
No 436 93.8
Total 465 100
Don’t know what to do Yes 108 23.2
No 357 76.8
Total 465 100
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4.2.1.7.1.Baseline oral health related attitude status

The oral health related attitude status of the children was assessed using the oral health related
attitude (OHRA) score which was calculated based on the children’s attitude regarding the need
for cleaning their teeth, their attitude towards the need for regular dental visit, their attitude if they
experienced tooth pain and their attitude if they experienced bleeding from their gums. The
maximum score possible was 4 and the minimum score possible was zero. The baseline oral health
related attitude (OHRA) score of the children ranged from O to 4. The mean OHRA score of

children was 2.452+1.012.

4.2.18. Oral health related practices of children

4.2.1.8.1.Teeth cleaning practices of children

About 98.7% of the children cleaned their teeth daily and the rest 1.3 % of them also cleaned their
teeth daily, but rarely they cleaned their teeth once in two days. So put together almost all the

children cleaned their teeth daily.

About 97.8 % of children cleaned their teeth by themselves (Table 23). Children used a variety of
materials for cleaning their teeth. All children used tooth brush to clean their teeth in combination
with another material. The most common combination was tooth brush and tooth paste (62.6%).
About 15.3 % of the children used charcoal occasionally with tooth brush and tooth paste to clean
their teeth and 15.3% of children used charcoal regularly along with tooth brush and tooth paste

(Table 24).
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Table 23: Baseline distribution of children according to who cleaned their teeth

Baseline distribution of children according to who cleaned their teeth
Who cleaned the
Frequency (N) Percent (%)
children’s teeth
Children themselves 455 97.8
Mother 8 1.7
Grand father 1 0.2
Child with the help of
1 0.2
others
Total 465 100

Table 24: Baseline distribution of children according to the substances they used to clean

their teeth
Baseline distribution of children according to the substances they used to cleaned their
teeth
Substances used by children to clean their teeth | Frequency (N) | Percent (%)
Tooth paste and tooth brush 292 62.8
Tooth brush and tooth powder 3 0.6
Finger and tooth powder 0 0
Tooth paste, tooth brush and occasionally
charcoal " 13
Tooth paste, tooth brush and charcoal 71 15.3
Tooth paste, tooth brush and occasionally tooth i1 :
powder
Tooth paste, tooth brush and tooth powder 13 2.8
Tooth paste, tooth brush, salt and mango leaf 1 2
Total 465 100
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About 45% of children brushed their teeth once daily, 53.1% of them brushed their teeth two times
daily and 1.9% of them brushed their teeth more than two times daily. So put together all the
children brushed their at least once daily and about 55% of them brushed their teeth at least two

times daily.

All the children brushed their teeth in the morning, among them 99.1 % of the children brushed
their teeth before breakfast and 0.9% of the children brushed their teeth after the breakfast. About

55% of the children brushed their teeth at night (Table 25).

Among the children who did not brush their teeth twice daily, majority (66%) of them did not
brush their teeth twice daily because of their forgetfulness, while 15% of them did not brush their
teeth twice daily because of lack of time and the rest 19% of them did not brush their teeth twice

daily because of laziness.

Table 25: Baseline distribution of children according to when they brushed their teeth

Baseline distribution of children according to when they brushed their teeth
Time of brushing Frequency (N) Percent (%)
Morning before
L Yes 461 99.1

No 4 0.9
Total 465 100
Morning after breakfast | Yes 4 0.9
No 461 99.1
Total 465 100
Eleljht before going to L hed -
No 209 44.9
Total 465 100
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Only 13.3% of children followed up and down method of tooth rushing, while 64.9% of them
followed side wise method of tooth brushing and the rest (21.7%) of them followed circular method
of tooth brushing. About 22.4% of the children changed their tooth brush once in three months and
26.9% of them changed their tooth brush once in a month. So put together only 49.3% of children

changed their tooth brush in three or less than three months (Table 26).

Table 26: Baseline distribution of children according to the frequency inwhich they changed

their tooth brush

Baseline distribution of children according to the frequency in which they changed
their tooth brush

Frequency of tooth brush

Jeneing Frequency (N) Percent (%)
Once in 1 month 125 26.9

Once in 3 months 104 22.4

Once in 6 months 148 31.8

More than 6 months 9 1.9

When the bristles wear off 79 17

Total 465 100

4.2.18.2. Tongue cleaning practices of children

About 91.2% of children cleaned their tongue and the rest did not clean their tongue. Among those
children who cleaned their tongue, only 4% of the children used tooth brush to clean their tongue
while 78.5% of them used tongue cleaner to clean their tongue and the rest (17.5%) of them used

midrib of coconut leaf to clean their tongue.
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4.2.18.3. Oral hygiene practices after taking food

About 99.6 % of children always washed their mouth after taking food and the rest 0.4 % of the

children did not always wash their mouth after taking food because of lack of time.

4.2.18.4. Dietary habits of children

About 48.2 % children ate sweets once in aweek while 15.3% of them ate sweets daily (Table 27).
About 47.5% of children had never drank any soft drinks while 38.7% of them drank soft drinks

once in a week (Table 28).

Table 27: Baseline distribution of children according to the frequency of their sweet

consumption
Baseline distribution of children according to the frequency of their sweet
consumption
Frequency of sweet consumption Frequency (N) Percent (%)
Daily 71 15.3
Once in 2-3 days 114 24.5
Once in a week 224 48.2
Once in a month 56 12
Total 465 100
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Table 28: Baseline distribution of children according to the frequency of their soft drink

consumption
Baseline distribution of children according to the frequency of their soft drink
consumption

Frequency'/ of soft drink Frequency (N) Percent (%)
consumption
Never 221 47.5
Daily 3 0.6
Once in 2-3 days 5 1.1
Once in a week 180 38.7
Once in a month 56 12
Total 465 100

4.2.18.5. Dental visits of children

Only 55.7% children had visited a dentist and the rest (44.3%) of them had never visited a dentist.
Among those children who had visited dentist, 6.2% of them made their last dental visit in less
than one month and 15.8% of them made their last dental visit in less than six months. So put
together only 22% of them had visited dentist in last six months. Rest 78% of the children made

their last dental visit before six months.

Among those children who had visited dentist, only 1.5% of them made their last dental visit for

regular dental checkup (Table 29).

86



Table 29: Baseline distribution of children according to the reason for their last dental visit

Baseline distribution of children according to the reason for their last dental visit

Reason for last dental visit Frequency (N) Percent (%)
Regular dental checkup 4 1.5
Tooth pain 143 55.2
Bleeding from gums 8 3.1
Dental caries 65 25.1
Mal positioned teeth 18 6.9
Extraction of teeth 13 5
Fractured teeth 2 0.8
Deposits on teeth 3 1.2
Missing/un erupted teeth 1 0.4
Don’t remember 2 0.8
Total 259* 100

*Total number of children who had visited dentist

Among those children who never visited a dentist, about 64.7% did so because they thought had
no dental problems. About 30.9% of the children never visited a dentist because of fear the rest
(4.4%) the children never visited a dentist because their parents never took them to a dentist.

Among those children who never visited a dentist because of fear, 60.32% of them feared tooth

extraction while the rest (30.7%) of them had the fear of injection needle.

4.2.18.6. Tobacco use among children

Only 0.2% of children had used of tobacco products in last six months and the remaining 99.8%

of children had not used any kind of tobacco products in the last six months.
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4.2.18.7. Baseline oral health related practice status

The oral health related practice status of the children was assessed using the oral health related
practice (OHRP) score which was calculated based on how often the children cleaned their teeth,
how they cleaned their teeth, how often they brushed their teeth, when they brushed their teeth in
the morning, whether they brushed their teeth at night before going to bed, how they brushed their
teeth, when they changed their tooth brush, whether the children cleaned their tongue, how they
cleaned their tongue, whether they always washed their mouth after food, how frequently did they
consume sweets, how frequently did they consume soft drinks, whether they had ever visited a
dentist and whether they had used any tobacco products in last six months. The maximum score
possible was 14 and the minimum score possible was zero. The baseline oral health related practice
(OHRP) score of the children ranged from 3 to 11.6. The mean OHRP score of children was

8.169+1.4882.

4.2.19. Absenteeism from school due to oral health problems

About 13.3% of students had taken leave in the past three months due to oral health problems.
Among those children who took leave from school due to oral health problems in the past three
months, 67.7% of them took one day leave, 21% of them took two days leave and the rest 11.3%

took more than two days of leave.

4.2.1.10. Main findings of baseline data analysis

e The base line survey and clinical oral examination were conducted among 465 children.

e The mean age of the children was 10.43+.92 years.
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About 58.7% of the children were boys and rest of them were girls.

About 60.2 % of them belonged to low socio-economic status, rest of them belonged to
medium (16.3%) and high socio-economic status (23.4%)

The mean decayed extracted filled (def) teeth index score of children was 1.24+1.658
The mean decayed missing filled teeth (DMFT) index score of children was 0.74+1.201
The prevalence of dental caries among the children was 67.1% (62.73 - 71.26%). The
prevalence of dental caries in deciduous dentition of the children was 52.25% (47.71-
56.78%) and the prevalence of dental caries in permanent dentition of the children was
37.2% (32.90 — 41.67%). About 22.4% of children had dental caries in both deciduous and
permanent dentition.

The mean gingival index (GI) score of children was 0.778+0.452.

The prevalence of mild gingivitis was 73.11% (69.09 — 77.15%) and that of moderate
gingivitis was 24.9% (21.17 — 29.03%). Severe gingivitis was prevalent in 0.86% (0.23 —
2.18%) of children.

The mean oral hygiene index — simplified (OHI-SO score of children was 2.009+0.8758.
Only 20% of children had good oral hygiene status. About 70.8% of children had fair oral
hygiene status and about 9.2% of the children had poor oral hygiene status.

The most common source of information of oral health related information for children

were their parents
Only 70 % of the children had the knowledge regarding the symptoms of dental caries.

About 56.6% of children had no idea regarding the symptoms of gum diseases and about
57% of children had no idea how to prevent gum diseases.

Only 39.8% of children knew that oral health and general health are related.
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The mean oral health related knowledge (OHRK) score of children was 4.39+1.35

Only 56% of the children felt the need for regular dental checkup.

Only 57.4 % of children responded positively to the option of visiting a dentist if they
experienced tooth ache. Some children even opted for options like taking medication
without seeing dentist and placing eucalyptus oil on tooth if they experienced tooth pain.
Only 32 % of children responded positively to the option of visiting a dentist if they
experienced bleeding from gums. About 23.4% of children had no idea what to do if they
experienced bleeding from their gums.

The mean oral health related attitude (OHRA) score of children was 2.452+1.012.
Almost all the children cleaned their teeth daily. About 97.8 % of children cleaned their
teeth by themselves.

The most common materials used by the children to clean their teeth was tooth brush and
tooth paste (62.6%). About 15% of children used charcoal either regularly or occasionally
to clean their teeth. Some children used materials like tooth power, salt and mango leaf to
clean their teeth.

All the children brushed their teeth at least once daily. Only 55% of the children brushed
their teeth at least two times daily that was done at morning and at night before going to
bed. Majority of children did their morning brushing before the breakfast.

Among those children who brushed their teeth only once daily, 66% of them failed to brush
their teeth twice daily because of forgetfulness and 19% of them failed to do so because of
laziness.

About 86 % of children were not following the correct brushing technique.

About 50 % of the children did not change their tooth brush in three months.
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About 90% of the children cleaned their tongue; among those children 78.8% used tongue

cleaners and 17.5% used midrib of coconut leaf to clean their tongue.

About 99.6 % of children reported that they always washed their mouth after taking food
About 48.2 % children reported that they ate sweets once in a week while 15.3% of them
reported that they daily had sweets.

About 47.5% of children reported that they never drank any soft drinks while 38.7% of
them reported that they had soft drinks once in a week.

About 44.3% of children had never visited a dentist.

Among those children who had visited dentist only 22% of them had visited dentist in last
six months and only 1.5% of them had their last dental visit for regular dental checkup.
About 0.2% of children had used tobacco products in last six months

The mean oral health related practice (OHRP) score of children was 8.169+1.4882

The absenteeism from school in the last three months due to oral health problems was about

13.3%.

4.2.111. The epidemiological assessment

The epidemiological assessment is a part of the phase 2 of the PRECEDE-PROCEED model

where we try to find out the health issues which need to be focused during the intervention

program. The analysis of the data from the baseline clinical oral examination helped to achieve the

epidemiological assessment.

The oral hygiene status, the gingival health status and the dental caries status of the children were

assessed in the baseline clinical oral examination and the results (Table 30) indicated that oral

hygiene status, gingivitis and dental caries were the health issues that needed attention while

planning the intervention program (Table 31).
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Table 30: Findings from baseline data analysis that helped to achieve the epidemiological

assessment

Findings from baseline data analysis that helped to achieve the epidemiological assessment

Finding Indication

Only 20% of children had good oral hygiene status. About
70.8% of children had fair oral hygiene status and about Oral hygiene status of the
9.2% of the children had poor oral hygiene status. children needed attention

e The mean OHI-S score of children was 2.009+0.8758

e About 73.11% of children had mild gingivitis, 24.9% of the

children had moderate gingivitis and 0.86% of the children .
A Gingival health status of the
had sever gingivitis.
o i . children needed attention
e The mean gingival index (GI) score of children was

0.778+0.452

e About 67.1% of children had dental caries, 52.25% of
children had their deciduous dentition affected with dental
caries while 37.2% of children had their permanent
dentition affected by dental caries. About 22.4% of children
had dental caries in both deciduous and permanent Dental caries status of the
dentition. children needed attention

e The mean decayed extracted filed (def) teeth index score
of children was 1.24+1.658

e The mean decayed missing filled teeth (DMFT) index score
of children was 0.74+1.201

Table 31: The epidemiological assessment

The epidemiological assessment

(The health issues the intervention program would focus)

The oral hygiene status
Gingivitis

Dental caries
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4.2.1.12. The predisposing, reinforcing, and enabling factors

The analysis of the baseline survey data helped us to achieve the educational and ecological
assessment part of the phase 3 of the PRECEDE-PROCEED model by helping us to understand
the predisposing, reinforcing, and enabling factors. The findings regrinding the existing
knowledge, attitude and skills of the children helped us to understand the predisposing factors
(Figure 9). Along with those findings, the findings regarding existing practices of the children gave
us the indication regarding the areas which needed attention in the form of reminders, motivation,
awareness and training (Table 32). The areas which needed reminders and motivation were the
reinforcing factors and those areas which needed awareness and training were the enabling factors

(Table 33).

Findings regarding existing knowledge, attitude and skills Predisposing Factors

° Only 70 % of the children had the knowledge regarding the 1
symptoms of dental caries
. About 56.6% of children had no idea regarding the symptoms Inadequate knowledge regarding

. = <70/ . 1 - o
of gum diseases. About 57% of children had no idea how to > Dififalcaiias

revent gum diseases 3
B & Gum diseases

. Only 39.8% of children knew that oral health and general Effect of oral healthion

health are related general health

° Only 56% of the children felt the need for regular dental > Regular dental checkup every

checku )
P six months

. Only 57.4 % of children responded positively to the option of > What to doif they

visiting a dentist if they experienced tooth ache. Some experianced tooth pain and

children even opted for options like taking medication bleeding gums

without seeing dentist and placing eucalyptus oil on tooth if
they experienced tooth pain.
. About 23.4% of children responded had no idea what to do if

they experienced bleeding from their gums

About 86 % of children were not following the correct

brushing technique Inadequate training on

. Among those children who cleaned their teeth 78.8% of them ¥ Tooth brushingtechnique

used tongue cleaners and 17.5% of them used midrib of o g e R

coconut leaf

Figure 9: The predisposing factors
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Table 32: Findings from baseline data analysis regarding existing knowledge, attitude, skills

and practices of the children and their indication for the intervention

Findings from baseline data analysis regarding existing knowledge, attitude, skills and

practices of the children and their indications for the intervention

Finding

Indication for the intervention

Only 70 % of the children had the knowledge regarding

the symptoms of dental caries

Awareness regarding dental caries

About 56.6% of children had no idea regarding the
symptoms of gum diseases

About 57% of children had no idea how to prevent gum
diseases

Awareness regarding gum

diseases

Only 39.8% of children knew that oral health and general
health are related

Awareness regarding the effect of
oral health on general health

Only 56% of the children felt the need for regular dental
checkup

About 44.3% of children had never visited a dentist

Awareness regarding the
importance of regular dental

checkup every six months

Only 57.4 % of children responded positively to the

Some children even opted for options like taking
medication without seeing dentist and placing eucalyptus

oil on tooth if they experienced tooth pain.

option of visiting a dentist if they experienced tooth ache.

Awareness regarding what to do if

they experienced tooth pain

About 23.4% of children responded had no idea what to
do if they experienced bleeding from their gums

Awareness regarding what to do if
they experienced bleeding from

gums

About 15% of children used charcoal either regularly or
occasionally to clean their teeth. Some children used
materials like tooth power, salt and mango leaf to clean
their teeth.

Awareness regarding the
detrimental effects of charcoal,

tooth powder, salt, mango leaf
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Only 55% of the children brushed their teeth at least two
times daily and majority of children brushed their teeth

before breakfast in the morning

Awareness regarding the
importance of twice daily tooth
brushing and morning tooth
brushing after breakfast

Among those children who brushed their teeth only once
daily, 66% of them failed to brush their teeth twice daily
because of forgetfulness and 19% of them failed to do so

because of laziness

Reminders and motivation for

encouraging the children to brush

their teeth twice daily

About 86 % of children were not following the correct
brushing technique

Training on correct brushing
technique

About 50 % of the children did not change their tooth
brush in three months

Awareness regarding when to
change the tooth brush

Among those children who cleaned their teeth 78.8% of
them used tongue cleaners and 17.5% of them used

midrib of coconut leaf

Training on how to clean the

tongue

About 15.3% of the children daily had sweets and 38.7%
of them had soft drinks once in a week

Awareness regarding dietary
habits good for oral health

About 0.2% of children had reported the use of tobacco

products in last six months

Awareness regarding the
detrimental effects of tobacco

products

Table 33: The Reinforcing and Enabling factors

Reinforcing .
Enabling factors
factors

Reminders and | Awareness regarding
motivation for | e

twice daily .

Dental caries

Gum diseases
tooth brushing | o

Effect of oral health on general health

e Regular dental checkup every six months

e What to do if they experienced tooth pain and bleeding gums
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e Twice daily tooth brushing and morning tooth brushing after breakfast

e When to change the tooth brush

e Dietary habits good for oral health

e Detrimental effects of charcoal, tooth powder, salt, mango leaf, tobacco
products

Training on

e Tooth brushing technique

e Tongue cleaning technique

4.2.2. Baseline comparison of intervention group and the control group

The baseline survey and clinical oral examination were conducted among 465 children, of which
453 children consented to be the part of the intervention phase. The control group had 228 children
and the intervention group had 225 children. The baseline comparison of the intervention group
and the control group were done to find out whether the groups were similar to each with respect
to the outcomes we studied and with respect to the factors that could have an effect on those

outcomes we studied.

4.2.2.1. Baseline comparison of the factors that could have an effect on the
outcomes

4.2.21.1. Type of school

Since all the children studied in government schools, the intervention group and the control group

were similar in terms on the type of school in which the children studied.
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4.2.2.1.2. The medium of education of the children

In the intervention group about 48.9% of the children studied in English medium schools and the
rest (51.1%) in Malayalam medium schools. In the control group about 51.3% of the children
studied in English medium schools and the rest (48.7%) in Malayalam medium schools. There was
only aslight difference between the two groups in terms of the proportion of students studying in
English and Malayalam medium schools and the Pearson Chi square test indicated that the
difference was not significant (p > 0.05) (Table 34). So at the baseline the intervention group and
the control group were similar in terms of the proportion of the children studying in different
mediums of education.

Table 34: Baseline comparison of intervention and control group according to the medium

of education of the children

Baseline comparison of intervention and control group according to the medium of
education of the children
Medium of Control Intervention Pearson Chi
) p value
education N (%) N (%) square
English 117 (51.3%) 110 (48.9%)
Malayalam 111 (48.7%) 115 (51.1%) 0.267 0.605
Total 228 (100%) 225 (100%)

4.2.2.1.3. The location of the school of the children

In the intervention group 49.8% of children were from the urban schools and the rest (50.2%) were
from rural schools. In the control group 35.5% of children were from the urban schools and the
rest (64.5%) were from rural schools. There was difference between the two groups in terms of the
proportion of students studying in schools located in urban and rural areas and the Pearson Chi

square test indicated that the difference was significant (p < 0.05) (Table 35). So at the baseline
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the intervention group and the control group were different from each other in terms of the
proportion of the children studying in schools located in urban and rural areas.
Table 35: Baseline comparison of intervention and control group according to the location

of the school of the children

Baseline comparison of intervention and control group according to the location of the
school of the children
Location of the Control Intervention Pearson Chi
school N (%) N (%) square P value
Urban 81 (35. 5%) 112 (49.8%)
Rural 147 (64.5%) | 113 (50.2%) 9.406 0.002
Total 228 (100%) 225 (100%)

4.2.2.1.4. The age of the children

The mean age of children in control and intervention group were 10.65 1 and 10.19+.79
respectively. Even though it appeared that there was not much difference in the mean age of the
children in the two groups, the Independent sample T test showed that the difference was
significant (p < 0.05) (Table 36). So, at the baseline the intervention group and the control group
were different from each other in terms of the age of the children.

Table 36: Baseline comparison of intervention and control group according to the age of the

children
Baseline comparison of intervention and control group according to the age of the
children
Std Mean
N Mean ik ! t p
deviation difference
Control 228 10.65 1.001
Age _ 0.467 5.501 | 0.001
Intervention 225 10.19 0.791
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4.2.2.1.5. The sex of the children

In the intervention group 60% of children were males and the rest (40%) were females. In the
control group 58.8% of children were males and the rest (41.2%) were females. There was only a
small difference between the two groups in terms of the proportion of the male and female children
and the Pearson Chi square test indicated that the difference was not significant (p > 0.05) (Table
37). So at the baseline the intervention group and the control group were similar in terms of the
proportion of the male and female children.

Table 37: Baseline comparison of intervention and control group according to the sex of the

children
Baseline comparison of intervention and control group according to the sex of the of
the children
Sex of the Control Intervention Pearson Chi

children N (%) N (%) square X'

Male 134 (58.8%) | 135 (60.0%)
Female 94 (41.2%) 90 (40.0%) 0.071 0.790

Total 228 (100%) 225 (100%)

4.2.2.1.6. The socio economic status (SES) of the children

In the intervention group 61.8% of children belonged to the low SES, 16.06% of the children
belonged to medium SES and rest 22.2% of the children belonged to high SES. In the control group
57.9% of children belonged to low SES, 17.1% of the children belonged to medium SES and rest
25% of the children belonged to high SES. There was only a small difference between the two
groups in terms of the SES of the children and the Pearson Chi square test indicated that the
difference was not significant (p > 0.05) (Table 38). So, at the baseline the intervention group and

the control group were similar in terms of the SES of the children.
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Table 38: Baseline comparison of intervention and control group according to the socio-

economic status (SES) of the children

Baseline comparison of intervention and control group according to the socio-
economic status (SES) of the of the children
SES of the Control Intervention Pearson Chi
_ p value
children N (%) N (%) square
Low 132 (57.9%) 139 (61.8%)
Middle 39 (17.1%) 36 (16.0%)
0.739 0.691
High 57 (25.0%) 50 (22.2%)
Total 228 (100%) 225 (100%)

4.2.2.2. Baseline comparison of the outcomes of the study
4.2.22.1. Baseline comparison of intervention and control group according to

the oral hygiene status of the children

The mean OHI-S score of children in control and intervention group were 2.02 +0.87 and
2.02+0.87 respectively. There was only a very small difference in the mean OHI-S score of the
children in the two groups and the Independent sample T test showed that the difference was not
significant (p >0.05) (Table 39). So, at the baseline the mtervention group and the control group

were similar in terms of the oral hygiene status of the children.
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Table 39: Baseline comparison of intervention and control group according to the oral

hygiene status of the children

Baseline comparison of intervention and control group according to the oral hygiene

status of the children

Mean
Std Mean
N OHI-S Iy ) t p
deviation difference
score
OHI-S | Control 228 | 2.0200 0.87286
-0.0089 -0.108 | 0.914
score | Intervention 225 | 2.0289 0.87473

4.2.22.2. Baseline comparison of intervention and control group according to

the gingival health status of the children

The mean Gl score of children in control and intervention group were 0.81+0.41 and 0.75+0.48
respectively. There was only a very small difference in the mean GI score of the children in the
two groups and the Independent sample T test showed that the difference was not significant (p
>(0.05) (Table 40). So at the baseline the intervention group and the control group were similar in
terms of the gingival health status of the children.

Table 40: Baseline comparison of intervention and control group according to the gingival

health status of the children

Baseline comparison of intervention and control group according to the gingival
health status of the children

Mean
Std Mean
N Gl Sk i t p
deviation difference
score
Gl Control 228 0.81 0.418
0.06 1.458 | 0.146
score | Intervention 225 0.75 0.484
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4.2.22.3. Baseline comparison of intervention and control group according to

the dental caries status of the children

4.2.2.2.3.1. Baseline comparison of intervention and control group according to

the dental caries status of deciduous teeth of the children

The mean def score of children in control and intervention group were 1.17+£1.67 and 1.28+1.63
respectively. There was only a very small difference in the mean def score of the children in the
two groups and the Independent sample T test showed that the difference was not significant (p
>(0.05) (Table 41). So, at the baseline the intervention group and the control group were similar in
terms of the dental caries status of deciduous teeth of the children.

Table 41: Baseline comparison of intervention and control group according to the dental

caries status of deciduous teeth of the children

Baseline comparison of intervention and control group according to the dental caries
status of deciduous teeth of the children
Mean
Std Mean
N def o ) t p
deviation | difference
score
def Control 228 1.17 1.67
-0.11 -0.67 | 0.502
score | Intervention 225 1.28 1.28

4.2.2.2.3.2. Baseline comparison of intervention and control group according to

the dental caries status of permanent teeth of the children

The mean DMFT score of children in control and intervention group were 0.70+1.105 and
0.79+1.310 respectively. There was only a very small difference in the mean DMFT score of the

children in the two groups and the showed that the difference was not significant (p >0.05) (Table
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42). So, at the baseline the intervention group and the control group were similar in terms of the

dental caries status of permanent teeth of the children.

Table 42: Baseline comparison of intervention and control group according to the dental

caries status of permanent teeth of the children

Baseline comparison of intervention and control group according to the dental caries
status of permanent teeth of the children
Mean
Std Mean
N DMFT o L t p
deviation | difference
score
DMFT | Control 228 0.70 1.105
-0.09 -0.785 | -0.433
score | Intervention 225 0.79 1.310

4.2.22.4. Baseline comparison of intervention and control group according to
the oral health related knowledge status of the children

The mean OHRK score of children in control and intervention group were 4.36+1.412 and
4.44+1.295 respectively. There was only a very small difference in the mean OHRK score of the
children in the two groups and the Independent sample T test showed that the difference was not
significant (p >0.05) (Table 43). So, at the baseline the ntervention group and the control group

were similar in terms of the oral health related knowledge status of the children.
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Table 43: Baseline comparison of intervention and control group according to the oral health

related knowledge status of the children

Baseline comparison of intervention and control group according to the oral health

related knowledge status of the children

Mean
Std Mean
N OHRK o . t p
deviation difference
score
OHRK | Control 228 4.36 1.412
-0.08 -0.666 | 0.506
score | Intervention 225 4.44 1.295

4.2.22.5. Baseline comparison of intervention and control group according to
the oral health related attitude status of the children

The mean OHRA score of children in control and intervention group were 2.41+1.018 and
2.51+1.018 respectively. There was only a very small difference in the mean OHRA score of the
children in the two groups and the Independent sample T test showed that the difference was not
significant (p >0.05) (Table 44). So at the baseline the intervention group and the control group

were similar in terms of the oral health related attitude status of the children.
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Table 44: Baseline comparison of intervention and control group according to the oral health

related attitude status of the children

Baseline comparison of intervention and control group according to the oral health
related attitude status of the children
Mean
Std Mean
N OHRA iy _ t p
deviation difference
score
OHRA | Control 228 2.41 1.018
-0.10 -0.987 | 0.324
score | Intervention 225 251 1.018

4.2.22.6. Baseline comparison of intervention and control group according to

the oral health related practice status of the children

The mean OHRP score of children in control and intervention group were 8.09+1.535 and 8.24+1.448
respectively. There was only a very small difference in the mean OHRP score of the children in the
two groups and the Independent sample T test showed that the difference was not significant (p >0.05)
(Table 45). So at the baseline the intervention group and the control group were similar in terms of the

oral health related practice status of the children.
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Table 45: Baseline comparison of intervention and control group according to the oral health

related practice status of the children

Baseline comparison of intervention and control group according to the oral health
related practice status of the children
Mean
Std Mean
N OHRP iy _ t p
deviation difference
score
OHRP | Control 228 8.09 1.535
-0.15 -1.055 | 0.526
score Intervention 225 8.24 1.448

4.2.2 3. Main findings of the baseline comparison of intervention group and the

control group

e The control group had 228 children and the intervention group had 225 children.

e At the baseline, the intervention group and the control group were similar to each other
with respect to all the outcomes we studied which were the oral hygiene status of the
children, the gingival health status of the children, the dental caries status of the children,
the oral health related knowledge status of the children, the oral health related attitude
status of the children and the oral health related practice status of the children.

e With respect to the factors that could have an effect on the outcomes we studied,
» atthe baseline, the intervention group and the control group were similar to each in

terms of the type of the school the children studied, the medium of education of the
children, the sex of the children and the socio-economic status of the children.
» at the baseline, the intervention group and the control group had differences in

terms of the location of the school the children and the age of the children.
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4.2.3. Post intervention comparison of the intervention group and the control

group

The post intervention survey and clinical oral examination were conducted among all the 453
children. There was no loss to follow up. The control group had 228 children and the intervention

group had 225 children.

» The results at this stage showed the effect of the OHE intervention
e on the oral hygiene status of 6-12 year old children (major objective)
e on the gingival health status of 6-12 year old children
e on the prevalence of gingivitis of 6-12 year old children (minor objective 3)
e on the oral health related knowledge, attitude and practices of 6-12 year old
children (minor objective 4).
e on the dental caries status of 6-12 year old children
» The results from this stage helped to find out the impact evaluation and outcome evaluation

of the OHE intervention program.

4.2.3.1. Post intervention comparison of intervention and control group

according to the oral hygiene status of the children

In the intervention group the mean OHI-S score decreased from 2.02 +0.87 at the baseline to
1.65+0.80, post intervention. In the control group the mean OHI-S score slightly increased from
2.02 +0.87 at the baseline to 2.18+0.86, post intervention. A decreased OHI-S indicated an
improved oral hygiene status. So post intervention, in the intervention group the oral hygiene status

of the children had improved; while in the control group the oral hygiene status of the children
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slightly worsened. The Independent sample T test showed that there was significant dissimilarity
in the differences of OHI-S score between the two groups (p <0.05) (Table 46). Age and location
of the school were the factors which could have an effect on the outcome of the study. The linear
regression model showed that the difference in OHI-S score was not significantly dependent on
age of the children or location of their school (p>0.05) (Table 47).So the OHE intervention
program was effective in improving the oral hygiene status of 6-12 year old children.

Table 46: Post intervention comparison of intervention and control group according to the

oral hygiene status of the children

Post intervention comparison of intervention and control group according to the oral
hygiene status of the children

Std Std Std
N Mean | deviat | Mean deviat | Mean deviat | t P
value
on on on
*BL OHI-S **P| OHI-S (P1 OHI-S score)-( BL OHI-S
score score score)
Control 228 | 2.020 | 0.872 | 2.18 0.867 | 0.164 0.213
i 17.08 | 0.001
Intervention | 225 | 2.028 | 0.874 | 1.65 0.807 | -0.378 | 0.429

*BL —Baseline, **PIl — Post Intervention
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Table 47: Model illustrating how difference in OHI-S score was related to age and location

of the school

Model illustrating how difference in OHI-S score was related to age and location of
the school
Regression
Model ) Std error |t P value
coefficient
Constant -0.526 0.241 -2.182 0.03
Age 0.031 0.022 1.428 0.15
Location of
0.060 0.041 1.466 0.14
school
Dependent variable: Difference in OHI-S score
Independent variable: Age, Location of the school

4.2.32. Post intervention comparison of intervention and control group

according to the gingival health status of the children

In the intervention group the mean GI score decreased from 0.75 +0.484 at the baseline to
0.60£0.439 post intervention. In the control group the mean Gl score slightly increased from 0.81
+0.418 at the baseline to 0.97+0.439 post intervention. A decreased Gl indicated an improved
gingival health status. So post intervention, in the intervention group the gingival health status of
the children had improved; while in the control group the gingival health status of the children
slightly worsened. The Independent sample T test showed that there was significant dissimilarity
in the differences of Gl score between the two groups (p <0.05) (Table 48). So the OHE
intervention program was effective in improving the gingival health status of the 6-12 year old

children.
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Table 48: Post intervention comparison of intervention and control group according to the

gingival health status of the children

Post intervention comparison of intervention and control group according to the gingival
health status of the children

Std Std Std

N Mean | deviat | Mean deviat | Mean deviat | t
value

on on on

*BL Gl score | **PI Gl score (P1 GI score)-( BL Gl score)
Control 228 | 0.81 |0.418 | 0.97 0.439 |0.16 0.18

Intervention | 225 | 0.75 | 0.484 | 0.60 0.439 | -0.15 0.13

*BL —Baseline, **PI — Post Intervention

20.7 | 0.001
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4.2.33. Effect of OHE on the prevalence of gingivitis among 6-12 year old
children

Since only the children in the intervention group received the OHE intervention, to find out the
effect of OHE on the prevalence of gingivitis we needed to find whether there was significant
change in the proportion of children with various severity of gingivitis in the intervention group
after the intervention.

The proportion of children with various severity of gingivitis was calculated depending on the
grading of their gingival index score as given in table 7. Since there were only a very few children
with normal gingival health status and severe gingivitis in the intervention and group, for sake
easy comparison normal gingival health status and mild gingivitis were considered as onecategory;
similarly moderate and severe gingivitis were considered as one category.

A decrease in the severity in the form of gingivitis is an indication of improvement of gingival
health. In the intervention group the proportion of children in the moderate and severe gingivitis
category decreased from 20.95% at the baseline to 15.6% post intervention. The proportion of

children in the normal and mild gingivitis category increased from 79.1% at the baseline to 84.4%

post intervention. The MacNemar test showed that there was significant difference between the
proportion of children in the two categories of gingivitis at baseline and post intervention (p <0.05)
(Table 49). So the OHE intervention had resulted an increase in the prevalence of normal and mild
gingivitis and a decrease in the prevalence of moderate and severe gingivitis leading to an

improvement in the gingival health status of the children in the intervention group.
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Table 49: Comparison of proportion of various forms of gingivitis at baseline and post

intervention in the intervention group

Comparison of proportion of various forms of gingivitis at baseline and post intervention in
the intervention group
Baseline Post intervention p value
Frequency | Percent | Frequency Percent
(N) (%) (N) (%)
Normal and
mild 178 79.1% | 190 84.4%
... | gingivitis 0.002
Gingivitis Moderate
and Severe 47 20.9% 35 15.6%
gingivitis
Total 225 100% 225 100%

4.2.34. Post intervention comparison of intervention and control group

according to the oral health related knowledge of the children

An increased OHRK score indicated an improved oral health related knowledge of the children.
In the intervention group the mean OHRK score increased from 4.44+1.295 at the baseline to
6.77+£0.534 post intervention. In the control group also the mean OHRK score slightly increased
from 4.36+1.412 at the baseline to 5.06+1.388 post intervention. So post intervention there was
improvement in the oral health related knowledge of the children in both the groups, but the

children in the intervention showed more improvement than the children in the control group. The
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Independent sample T test showed that there was significant dissimilarity in the differences of
OHRK score between the two groups (p <0.05) (Table 50). So the OHE intervention program was
effective in improving the oral health related knowledge of the 6-12 year old children.

Table 50: Post intervention comparison of intervention and control group according to the

oral health related knowledge of the children

Post intervention comparison of intervention and control group according to the oral
health related knowledge of the children

Std Std Std

] ) 4 p
N | Mean | deviat | Mean deviat | Mean | deviat t

value

on on on
*BL OHRK **P| OHRK (PI OHRK score)-( BL OHRK

score score score)

Control 228 | 4.36 | 1.412 5.06 1.388 0.70 | 1.061
_ -14.64 | 0.002

Intervention | 225 | 4.44 | 1.295 6.77 0.534 2.32 1.288

*BL —Baseline, **P| — Post Intervention

4.2.35. Post intervention comparison of intervention and control group

according to the oral health related attitude of the children

An increased OHRA score indicated an improved oral health related attitude of the children. In the
intervention group the mean OHRA score increased from 2.51+1.018 at the baseline to 3.88+0.377
post intervention. In the control group also the mean OHRA score slightly increased from
2.41+1.018 at the baseline to 3.01+0.991 post intervention. So post intervention, there was
improvement in the oral health related attitude of the children in both the groups, but the children
in the intervention showed more improvement than the children in the control group. The

Independent sample T test showed that there was significant dissimilarity in the differences of
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OHRA score between the two groups (p <0.05) (Table 51). So the OHE intervention program was
effective in improving the oral health related attitude of the 6-12 year old children.
Table 51: Post intervention comparison of intervention and control group according to the

oral health related attitude of the children

Post intervention comparison of intervention and control group according to the oral
health related attitude of the children

Std Std Std
N | Mean | deviat | Mean deviat | Mean | deviat t P
value
on on on
*BL OHRA **P| OHRA (P1 OHRA score)-( BL OHRA
score score score)
Control 228 | 2.41 | 1.018 3.01 0.991 0.60 | 0.926
] -8.465 | 0.001
Intervention | 225 | 2.51 | 1.018 3.88 0.377 1.37 | 1.014

*BL —Baseline, **P| — Post Intervention

4.2.36. Post intervention comparison of intervention and control group

according to the oral health related practices of the children

An increased OHRP score indicated an improved oral health related practices of the children. In
the intervention group the mean OHRP score increased from 8.24+1.448 at the baseline to
11.45+1.43 post intervention. In the control group also the mean OHRP score slightly decreased
from 8.09+1.535 at the baseline to 7.79+1.70 post intervention. So post intervention, in the
intervention group the oral health related practices of the children had improved. In the control
group the oral health practices of the children slightly worsened. The Independent sample T test
showed that there was significant dissimilarity in the differences of OHRP score between the two
groups (p <0.05) (Table 52). So the OHE intervention program was effective in improving the oral

health related practices of the 6-12 year old children.
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Table 52: Post intervention comparison of intervention and control group according to the

oral health related practices of the children

Post intervention comparison of intervention and control group according to the oral

health related practices of the children

Std Std Std
N | Mean | deviat | Mean deviat | Mean | devi t P
value
on on aton
*BL OHRP **pP| OHRP (PI OHRP score)-( BL OHRP
score score score)
Control 228 | 8.09 | 1.535 7.79 1.70 -0.31 | 1.38
-23.114 | 0.001
Intervention | 225 | 8.24 | 1.448 11.45 1.43 3.21 1.83

*BL —Baseline, **PI — Post Intervention

4.2.37. Post intervention comparison of intervention and control group

according to the dental caries status of the children

4.2.37.1. Post intervention comparison of intervention and control group

according to the dental caries status deciduous teeth of the children

The def is an irreversible index; the def score once attained cannot be reversed. In the intervention
group the mean def score slightly increased from 1.28+1.63 at the baseline to 1.29+1.63 post
intervention. In the control group the mean OHRP score increased from 1.17+1.67 at the baseline
to 1.27+1.74 post intervention. So post intervention, there was increase in the def score of the
children in both the groups. The magnitude of increase was less in the intervention group. The
Independent sample T test showed that there was significant dissimilarity in the differences of def

score between the two groups (p <0.05) (Table 53). This meant that even though dental caries
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status of the deciduous teeth of children in both the groups increased in the post intervention period
it was significantly less in the intervention group. So the OHE intervention was effective in proving
a better dental health status of the deciduous teeth to children in the intervention group compared
to the children in the control group.

Table 53: Post intervention comparison of intervention and control group according to the

dental caries status deciduous teeth of the children

Post intervention comparison of intervention and control group according to the dental

caries status deciduous teeth of the children

Std Std Std
] ) ! p
N | Mean | deviat | Mean deviat | Mean | devi t
value
on on aton

*BL def score | **PI def score | (Pl def score)-( BL def score)
Control 228 | 1.17 | 1.67 1.27 1.74 0.10 | 0.34
Intervention | 225 | 1.28 | 1.67 1.29 1.63 0.01 | 0.16

*BL —Baseline, **PI — Post Intervention

3.28 | 0.001

4.2.37.2. Post intervention comparison of intervention and control group

according to the dental caries status permanent teeth of the children

The DMFT is an irreversible index; the DMFT score once attained cannot be reversed. In the
intervention group the mean DMFT score slightly increased from 0.79+1.310 at the baseline to
0.84+1.33 post intervention. Inthe control group the mean DMFT score increased from 0.70+£1.105
at the baseline to 0.98+1.33 post intervention. So post intervention, there was increase in the
DMFT score of the children in both the groups. The magnitude of increase was less in the
intervention group. The Independent sample T test which showed that there was significant
dissimilarity in the differences of DMFT score between the two groups (p <0.05) (Table 54). This
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meant that even though dental caries status of the permanent teeth of children in both the groups
increased in the post intervention period it was significantly less in the intervention group. So the
OHE intervention was effective in proving a better dental health status of the permanent teeth to
children in the intervention group compared to the children in the control group.

Table 54: Post intervention comparison of intervention and control group according to the

dental caries status permanent teeth of the children

Post intervention comparison of intervention and control group according to the dental

caries status permanent teeth of the children

Std Std Std
] ) ) p
N Mean | deviat | Mean deviat | Mean |[devi |t
value
on on aton
*BL DMFT **p| DMFT (PI DMFT score)-( BL DMFT
score score score)
Control 228 | 0.70 | 1.105 | 0.98 1.33 0.28 0.67
_ 474 0.001
Intervention | 225 | 0.79 | 1.310 | 0.84 1.33 0.05 0.24

*BL —Baseline, **PI — Post Intervention

4.2.3.8. Main findings of the post intervention comparison of intervention group
and the control group

e The OHE intervention program
» was effective in improving the oral hygiene status and gingival health status of the
6-12 year old children.
» resulted an increase in the prevalence of normal and mild gingivitis and a decrease
in the prevalence of moderate and severe gingivitis indicating an improvement in

the gingival health status of the children in the intervention group.
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» was effective in improving the oral health related knowledge, attitude and practices
of the 6-12 year old children.

» was effective in proving a better dental health status of the deciduous and
permanent teeth to children in the intervention group compared to the children in

the control group.

4.2.39. Impact evaluation

Impact evaluation is the phase 7 of the PRECEDE-PROCEED model. Comparison of the data
from post intervention survey between intervention and control group helped us to achieve the
impact evaluation. Here we evaluated the effectiveness of the program with regards to the changes
in existing knowledge, attitude, skills and behaviors of the participants. The findings from the post
intervention comparison of the intervention and the control group showed that the OHE
intervention was effective in improving the oral health related knowledge, attitude and practice of

the 6-12 year old children.

4.2.3.10. Outcome evaluation

Outcome evaluation is the phase 8 of the PRECEDE-PROCEED model. Comparison of the data
from post intervention clinical oral examination between intervention and control group helped us
to achieve the outcome evaluation. Here we evaluated the effect the program had on the health
issues of the participants. The health issues of the participants addressed by this program were the
oral hygiene status of the children, the gingival health status of the children and the dental caries
status of the children. The findings from the post intervention comparison of the intervention and

the control group showed that the OHE intervention was effective in in improving the oral hygiene
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status and gingival health status of the 6-12 year old children. The OHE intervention was also
effective in proving a better dental health status of the deciduous and permanent teeth to children

in the intervention group compared to the children in the control group.

4.3.Results of the qualitative data analysis

4.3.1. Results of the qualitative data analysis from phase 1

Qualitative data in phase 1 in this study came from the FGDs with parents and teachers and from

the IDIs with the parents.

4.3.1.1. FGDs with parents and teachers of 6-12 year old children

FGDs were conducted based on the principles of participation and relevance. The FGDs helped us
to understand the oral hygiene habits and related situations of 6-12 year old children by gathering

information directly from their parents and teachers.

4.3.1.1.1. Focus group discussions (FGDs) with teachers of 6-12 year old

children

A total of six FGDs were conducted with the teachers. FGDs were conducted to understand the
oral hygiene habits of children, dietary habits of children, common dental problems seen in
children, absenteeism of children from school due to oral health problems, nearby available dental
care services, dental visits of children, tobacco use among children etc. We also tried to find out
whether oral hygiene practices or oral health had been a part of school syllabus, the suitable time

and methods to conduct classes, the available facilities in their schools like free periods, class
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rooms, plug points etc. The teachers’ expectations regarding OHE class for children, their
willingness to be part of the program, and their opinion regarding the usefulness of brushing chart

were also explored.

4.3.1.1.1.1. Oral hygiene habits of children

According to the teachers the most common materials used by the children to clean their teeth were
tooth brush and tooth paste. Children also used charcoal either occasionally or regularly. Some
teachers reported that they have advised children to use charcoal to get rid of the yellow stains on
the teeth. The teachers reported that only some children brushed their teeth twice daily, while most
of the children brushed only once daily. According to the teachers, children did not brush their
teeth at night because of forgetfulness, laziness, lack of motivation from parents, and
discouragement from family members. Children used tongue cleaners or midrib of coconut leaf to
clean their tongue. Children always washed their mouth after main meals like breakfast and lunch,
but after eating snacks they did not wash their mouth either because they did not consider it
necessary or because they did not get time to do so. Teachers were not sure whether the children

drank water after eating snacks.

“ It is believed that if we clean teeth with charcoal applying pressure we can recline forwardly
placed teeth....but we have also heard that if apply pressures and brush teeth can wear off ....now
there are tooth paste containing charcoal...so We are confused....regarding brushing...sometimes
they forget to brush at night....some are lazy....one of my student told me that his grandmother
had told him that he should not brush at night because it is a sin....we tell them to clean their
tongue ...some of them do...most of them use tongue cleaners...some use midribs of coconut

leaves....after eating snacks most of the time they don 't wash their mouth....they don’t have such
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habit...most of them don 't think that is needed...sometimes bell will ring and they will run back to

class, so no time to wash... we don’t know whether they drink water or not”

The findings regarding the oral hygiene habits of the children indicated that children needed
reminders and motivation for twice daily tooth brushing, training regarding tongue cleaning
technique and awareness regarding washing mouth always after food. Children and teachers

needed awareness regarding the detrimental effects of charcoal.

4.3.1.1.1.2. Dietary habits of children

Teachers reported that most children ate the breakfast and lunch given to them from the school.
Children liked sweets and bakery foods. Children in lower primary (LP) classes, children who
went directly to tuition classes from the school, and children who went home in the second trip of
the school bus brought snacks to the school; usually they brought bakery items as snacks. Children
were also fond of packet food items like ‘ok byriyani’, kurkure, lays, pickle packets, packet juices
like ‘zip up’ and various types of sweets like ‘sweete’, ‘pulimuttayi’ and ‘kattamuttayi’.
Sometimes one food packet or even packet juice like ‘zip up’ were shared by many children. These
food items were cheap and the children bought these items either with their pocket money or their
parents bought it for them. In schools with scarcity of water, many children drank pipe water when

their bottle water was over.

“voung children especially LP school children bring snacks to school...they like bakery food...it
is for parents also...now we have requested them (parents) to send home made food as snacks for
the children....they like packet foods also....packet food like ‘ok byriyani’ cost only rupees
5...children buy it with their pocket money...sometimes many children share one packet ...even

they share and suck packet juice like zip up’...it costs only rupees one...so they buy...here we
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have scarcity of water...so we have asked children to bring water from home...sometimes when

the bottle water was over they (children) drank pipe water”

These finding regarding the dietary habits of the children indicated that children needed awareness

regarding good dietary habits

4.3.1.1.1.3.Dental problems seen in children

Tooth decay, swelling in gums, retained milk teeth, irregularly placed teeth were the common

dental problems in children.
“nowadays milk teeth havetobe extracted...they don’tshed in time.....new teeth come irregularly”

Thus the findings regarding the common dental problems indicated that children and parents

needed awareness regarding dental caries, gum diseases and importance of deciduous teeth.

4.3.1.1.1.4. Absenteeism of children from school due to oral health problems

Teachers reported that some children had taken leave from school due to oral health problems.
Most children had taken one to two days of leave. Some children had even taken up to five days

of leave from school due to tooth pain.

“sometimes they take leave...usually one or two days...one of my student took five days leave ,,,he
had tooth pain and swelling....and after tooth extraction ...it took some time for the swelling to go

..50 he missed the schoo!”

The findings regarding the absenteeism of the children from the school due to oral health problem

indicated the need for oral health education intervention program for the children.
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4.3.1.1.1.5.Nearby available dental care services

According to the teachers most of the nearby clinics were private dental clinics, but there the
treatments were costly. The available government facility was Government dental college, but
there was delay in getting appointment from Government dental college. If the appointment was

missed parents had to wait many days for the next appointment.

“in dental college it is very difficult to get the appointment.....first we have to register...then they
will send us a letter with an appointment date....if the parents miss that date due to their work

problems....they will have to wait for many days for next date”

The findings regarding nearby available dental care services indicated that lack of available and

affordable nearby dental care services affected the oral health care of the children.

4.3.1.1.1.6.Dental visits of children

According to the teachers the parents did not took their children for regular dental checkups. But
in case of emergencies like trauma and tooth loos, parents immediately took their children to the
dentist. In case of tooth pain some parents first tried to manage the pain with salt water gargle

when the pain becomes unbearable, they took their children to the dentist.
“we don 't think they (parents) take the children for regular dental checkup”

The findings regarding the dental visits of the children indicated that parents and children needed

awareness regarding the importance of regular dental checkup.
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4.3.1.1.1.7. Tobacco use among children

Teachers reported that in upper primary (UP) schools they had not noticed any tobacco use among
the children. In high schools (HS) and higher secondary schools (HSS) the UP-class children
sometimes picked up and used the discarded cigarette pieces left by the elder children in the
common toilet area. In some schools with higher classes school authorities had found cigarette
pieces in the school premises and they had to call the Police and the Excise department who came

and ceased tobacco products from the shops near the schools.

“in our school we have high school children also.... young children get influence by them...all of
them share common toilet...sometimes young children pick up the cigarette pieces left there by

elder students and try to use them ”

These findings indicated that the children needed awareness regarding the detrimental effects of

tobacco products.

4.3.1.1.1.8.Whether oral hygiene practices or oral health had been a part of

school syllabus

Teachers reported that in Environmental studies (EVS) children had to learn about daily hygiene
practices which included morning tooth brushing. Inseventh standard Science children had to learn
about different types of teeth. Teachers reported that during physical education classes of younger
children they asked the children whether they had brushed their teeth and cut their nails. Teachers
also reported that such physical education classes did not get the required importance in schools
were physical education classes were taken by teachers dealing with other subjects due to

unavailability of specific teachers to take the physical education classes.
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“during physical education classes teachers usually asked children regarding tooth brushing and
nail cutting...but now we don’t have a specific teacher ...other subject teachers take physical

education so it does not get much importance”

Teachers reported that under the school health program of National health mission (NHM) a nurse
used to visit the schools from the nearby primary health center (PHC) once in a month and do the
health checkup of the children. The nurse checked the height and weight of the children, but did
not do any oral heal health related checkup. Now in most of the schools the school health program

was not functioning because of the non-availability of the nurses.

“FEarlier a nurse used to come in the School health program...she came from the nearby PHC
for health checkup of our children...she took their height and weight ...bhut nothing related to oral

health checkup”

The findings regarding whether oral hygiene practices or oral health had been a part of school
syllabus indicated that oral heath did not get adequate importance in school syllabus and children

needed oral health awareness.

4.3.1.1.1.9.Suitable time and methods to conduct classes

According to the teachers use of visual media like videos were the best way to convey information
to children. Teachers reported that children were more attentive during the morning class hours
especially during 10am to 11:30am and after that children became hungry and tend to lose
attention; and during the afternoon class hours sometimes children were sleepy and less attentive.

According to the teachers the children had an attention span of 20 to 30 minutes. Teachers also
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reported that illustrating the main points in posters or charts and pasting them in the class rooms

would help the children to remind the main points.

“children like to watch videos...best time to teach is morning 10 to 7/.:30...after that they start
feeling hungry...after lunch some of them feel sleepy...attention span is about 20 to 30 minutes

...some children have more attention span ”

The finding regarding suitable time and methods to conduct classes indicated that in the OHE
program the OHE classes should be conducted with help of 20 to 30-minute videos during the
morning class hours and the main points of oral health information should be illustrated in charts

and pasted in the classrooms as reminders for children.

4.3.1.1.1.10. Available facilities in the schools for conducting classes

Teachers reported that all schools had smart class rooms with laptops and projectors. Teachers had

taken classes for children in the smart class room so the children were accustomed to such classes.

“all schools have smart class rooms...we have laptops and projectors...we take classes in the

smart class room .... children are to these classes”

The findings regarding the available facilities in the schools indicated that OHE classes could be

conducted in the smart class rooms using laptops and projectors

4.3.1.1.1.11. Expectations of the teachers regarding the OHE class

Teachers expected the OHE classes to cover topics like tooth brushing technique, how much tooth
paste must be taken, importance of twice daily brushing, whether use of charcoal to clean teeth
could cause any harmful effect on teeth etc.
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“children don’t know the correct method of brushing.... how much paste to take....even we are

confused whether charcoal is good for teeth or not”

The expectations of the teachers regarding the OHE class indicated that the OHE classes should
cover topics like tooth brushing technique, importance of twice daily tooth rushing, how much

tooth paste to be taken and detrimental effects of charcoal.

4.3.1.1.1.12. Willingness of teachers to be part of the program

Teachers reported that they were willing to be part of the OHE program and remind the children
regarding twice daily brushing. They were also ready for checking the brushing chart monthly.
But teachers also reported that due to their busy work schedule they could not attend the OHE

classes.

“we will do the checking of the brushing chart...that won't be a problem ...and we will remind
them regarding brushing two times...our work schedule is very tight....we won 't get time to attend
OHE classes ...it would be helpful if you could give us some notice or leaflets containing the main

points (of oral health information)”

The findings regarding the willingness of the teachers to be part of the OHE program indicated
that in OHE program we could make use of the teachers help, especially the class teachers help for
checking the brushing chart monthly, reminding and motivating children regarding twice daily
brushing. The findings also indicated that conducting separate OHE classes for teachers was not
feasible due to the busy work schedule of the teachers. So, it was decided to distribute pamphlets

with oral health information among the teachers.
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4.3.1.1.1.13. Teachers’ opinion regarding the usefulness of brushing chart

Teachers reported that children would be interested in using brushing chart. Teachers felt that

brushing chart would be useful in reminding children regarding twice daily tooth brushing.

“earlier children had made use of hygiene check list and improved their hygiene habits so would
be interested in using brushing charts...they (brushing charts) could be a good method to remind

children regarding night brushing”

The teachers’ opinion regarding the usefulness of the brushing chart indicated that brushing chart

would be useful in reminding children regarding twice daily tooth brushing.

4.3.1.1.2.Focus group discussions (FGDs) with parents of 6-12 year old children

A total of eight FGDs were conducted with the parents. FGDs were conducted to understand the
oral hygiene habits of children, dietary habits of children, common dental problems seen in
children, absenteeism of children from school due to oral health problems, nearby available dental
care services, dental visits of children, tobacco use of children etc. The parents’ expectations
regarding OHE class for children, their willingness to be part of the program, and their opinion
regarding the usefulness of brushing chart, and the use of mobile phones to reach out to them were

also explored.

4.3.1.1.2.1.Oral hygiene habits of children

According to parents the most common materials used by children to clean their teeth were tooth

brush and tooth paste. Children also used a variety of other materials like charcoal, mixture of salt,
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pepper and charcoal, and Ayurvedic tooth powder. When children were very young some parents
used sugar to clean children’s teeth so that they would not cry. Charcoal was used either
occasionally or regularly by many children. Some parents reported that they wanted their children
to use charcoal, because they believed that cleaning teeth with finger using charcoal, by applying
pressure they could recline forwardly placed teeth to some extent. They also thought that charcoal
could whiten the yellow colored teeth. Children brushed their teeth only once daily that was in the
morning before the breakfast. Children did not brush their teeth at night because of laziness, sleep
or forgetfulness. Children cleaned their tongue using tongue cleaners or mid rib of coconut leaves.
Some children did not clean their tongue as they were reluctant to use tongue cleaners. After main
meals like breakfast, lunch and dinner children washed their mouth, but after eating snacks most
of the time children did not wash their mouth. Some children had the habit of keeping food bolus

in their mouth in between their teeth and cheeks for a long time before they swallowed it.

“when my son was young...I used sugar to brush his teeth so that he won’t cry ..now my son
brushes only once daily...that too he will do quickly and run...he is lazy to brush at night... we use
tongue cleaners to clean our tongue...children sometimes do ...sometimes we use midrib of
coconut leaf also....my son keeps food in the mouth for a long time...between cheeks and teeth
...he washes his mouth after breakfast and lunch...but after eating snacks he don’t usually wash

his mouth”

“my daughter sometimes brushes at night but sometimes she forgets to brush at night or she will
feel sleepy and go to bed without brushing...I tell my daughter to use charcoal....cleaning teeth
using charcoal applying finger pressure will help to reline the forwardly placed teeth...it will also

whiten the teeth”
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The findings regarding the oral hygiene habits of the children indicated that children needed
reminders and motivation for twice daily tooth brushing, training regarding tongue cleaning
technique and awareness regarding washing mouth always after food. Children and parents needed

awareness regarding the detrimental effects of materials like charcoal, salt, pepper, tooth powder.

4.3.1.1.2.2.Dietary habits of children

Parents reported that most of the children ate the breakfast and the lunch given to them from the
school. Children liked bakery foods, sweets, packed foods like ‘kurkure’, lays, ‘ok byriyani’ and
packed juices like ‘zip up’. During outings parents bought soft drinks for the children when they

insisted.

“they like bakery foods and sweets...who don 't like ...they like to eat lays ..we tell them but when

they insist sometimes we buy them pepsi or coca cola when we go out”

The findings regarding the dietary habits of the children indicated that children needed awareness

regarding good dietary habits.

4.3.1.1.2.3.Dental problems seen in children

According to the parents, tooth pain, dental caries, bleeding from the gums, yellow color of teeth,
decay of milk teeth, delayed shedding of deciduous teeth were the common dental problems in
children. In order to get relief from tooth pain some parents and their children had adopted various
tactics like salt water gargle, taking painkillers without consulting dentist, placing Vicks on the
tooth, placing clove oil on tooth, placing axe oil on tooth, placing eucalyptus oil, placing a small

yellow colored flower of a small locally available plant called ‘ammachhi chedi’ on the tooth
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which will give a spicy feeling. Parents also reported that some of them applied an Ayurvedic

medicine on their children’s gums to get rid of bleeding from gums

“many children have decay in their teeth...yellow color of the teeth...retained milk teeth...to get
relief from tooth pain...sometimes we apply Vicks on the tooth....from our parents’ time when we
get tooth pain we used to place the flower of ‘ammachi chedi’ on our tooth...it gives a spicy

feeling...sometimes wWhen children complain of tooth pain we do the same”

The findings regarding the common dental problems indicated that children and parents needed
awareness regarding dental caries, gum diseases, importance of deciduous teeth and what to do

when there is tooth pain or bleeding from gums

4.3.1.1.2.4. Absenteeism of children from school due to oral health problems

Some parents reported that their children had taken leave from school due to oral health problems.

Most children had taken one to two days of leave due to oral health problems.

“sometimes they miss school...my son once had tooth pain....he missed two days of school due to

that...we took him to dentist and did filling ~

The findings regarding the absenteeism of the children from the school due to oral health problem

indicated the need for oral health education intervention program for the children.

4.3.1.1.2.5.Nearby available dental care services

Government Dental College was the nearby available government dental care service but it was

very difficult to get appointment from there. In case of emergency situations like trauma to the
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teeth due to fall, parents took their children to the nearby private dental clinics but there the

treatments were costly.

“mostly we take them to government dental college...but when my son fell down last year and
broke his tooth we took him to the nearby private clinic...they said root canal treatment has to be

done ...we had to borrow money from my brother for that”

The findings regarding nearby available dental care services indicated that lack of available and

affordable nearby dental care services affected the oral health care of the children.

4.3.1.1.2.6.Dental visits of children

Some children were not ready to go to the dental clinic because they were afraid of injection. Some
children who had tooth decay but no associated pain were not ready to undergo dental treatment

and their parents also allowed them to do so.

“my son has tooth decay but he won’t go to the dentist....he said since he had no pain he won't

come to see the dentist”

The findings regarding the dental visits of the children indicated that children need awareness

regarding the importance of dental checkup and treatment.

4.3.1.1.2.7. Tobacco use among children

Most of the parents reported that children knew that tobacco products were bad. But some parents

reported that for fun their children imitated how elders used tobacco products like ‘Sambu’.
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“my son sometimes imitates his father ...how his father uses ‘Sambu’...how he places it in his

mouth”

The findings that some children imitated how their elders used tobacco products like ‘Sambu’

indicated that children needed awareness regarding the detrimental effects of tobacco products.

4.3.1.1.2.8.Expectations regarding OHE class

Parents expected the OHE class to cover topics like tooth brushing technique, how much tooth

paste must be taken, consequences of sugar consumption on teeth etc.

“correct brushing method....that is important.....my son takes only a little paste...tell them how
much paste to take...how bad is sweets for their teeth....also children don’t know the correct
method of brushing....how much paste to take....even we are confused whether charcoal is good

for teeth or not”

The expectations of the parents regarding the OHE class indicated that the OHE classes should
cover topics like tooth brushing technique, how much tooth paste to be taken and effects of sugar

on teeth.

4.3.1.1.2.9.Willingness of parents to be part of the program

Parents were interested to be part of the intervention program but many of them could not do so
because of their work schedule. When we explored the possibility of conducting the OHE classes
for parents along with the parents teachers association (PTA) meeting we found out that even for

attending the PTA meeting the parents came at different time, some of them did not come for the

133



meeting. Parents reported that it would be useful if we could send pamphlets containing oral health

information to them through children.

we would like to attend but due to the work-related issues all of them won 't be able to makeiz...even
for PTA meeting only 50% of parents come that too at different times...sending oral health

information through pamphlets would be helpful”

These findings regarding the willingness of the parents to be part of the OHE program indicated
that it would not be feasible to conduct OHE classes for the parents. So it was decided to send the

oral health information containing pamphlets to the parents via their children.

4.3.1.1.2.10.Parents’ opinion regarding the usefulness of brushing chart

Parents felt that brushing chart would be useful to remind their children regarding tooth brushing
and children would be more interested to use the brushing chart if teachers motivated them to do

SO.

“children would be interested in using brushing charts...earlier they have been given hand
washing charts they were useful.... children value what teacher says more than what we say.....so

if teachers motivate them to use the brushing charts it would be more useful”

The parents’ opinion regarding the usefulness of brushing chart indicated that brushing charts
could be used as reminder for twice daily brushing and the encouragement from their teachers

could be a good motivation for the children.
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4.3.1.1.2.11. Parents’ opinion regarding the use of mobile phone to reach out to
them

Most of the parents used ordinary mobile phones, only a few of them had smart phones. Most of
parents used phones for making and receiving calls; they did not have the habit of sending or
reading messages.

“we have these ordinary phones...we don’t usually send or check messages.... sometimes my

daughter checks my messages...we just use phone for calling that is it ”

The opinion of parents regarding the use of mobile phone to reach out to them indicated that the

sending oral health information via short message service (SMS) to parents would not be useful.

4.3.1.1.3.Main findings from the FGDs with parents and teachers of 6-12 year

old children

1. There was a need for an oral health education intervention program for the children.
2. Children needed awareness regarding

e Good dietary habits

e Washing mouth always after food

e Dental caries and Gum diseases

e Importance of deciduous teeth

e What to do when there is tooth pain or bleeding from gums

e The need for regular dental checkup

e Detrimental effects of tobacco products

e Importance of twice daily tooth brushing with tooth paste
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10.

11.

e How much tooth paste must be taken

e Detrimental effects tooth cleaning with charcoal, salt, pepper, tooth powder.
Children needed training regarding

e Tooth brushing technique

e Tongue cleaning technique
The OHE classes should be conducted in the smart class rooms using laptops and projectors
The OHE classes should be conducted with help of 20 to 30-minute videos during the
morning class hours
The main points of oral health information should be illustrated in charts and pasted in the
classrooms as reminders for children.
Children needed reminders and motivation for twice daily tooth brushing

e Brushing charts would be useful in reminding children regarding twice daily tooth

brushing.
e The encouragement from their teachers could be a good motivation for the children
for twice daily tooth brushing.

In OHE program we could make use of the class teachers help for

o Checking the brushing chart monthly

o Reminding and encouraging the children regarding twice daily brushing.
Teachers needed awareness regarding the detrimental effects of charcoal on teeth
Conducting separate OHE classes for teachers would not be feasible due to the busy work
schedule of the teachers. So, it was decided to distribute pamphlets with oral health
information among the teachers.

Parents needed awareness regarding
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e  The importance of deciduous teeth
e  The need of regular dental checkup
e What to do when there is tooth pain or bleeding from gums
e The detrimental effects of materials like charcoal, salt, pepper, tooth powder

12. Conducting OHE classes for the parents would not be feasible. Sending oral health
information via short message service (SMS) to parents would not be useful. So it was
decided to send the oral health information containing pamphlets to the parents via their
children.

13. The lack of available and affordable nearby dental care services affected the oral health

care of the children but this was beyond the scope of this intervention

4.3.1.2. In depth interviews (IDIs) parents of 6-12 year old children

The in depth interviews (IDIs) were with parents of children who had showed extremes of oral
hygiene status in the baseline clinical oral examination; those children’s baseline OHI-S score
were either below 0.20 or above 4.5. Through IDIs we tried to understand the behaviors of the
children responsible for their oral health status and the external factors beyond control of the
children responsible for their behavior. IDIs were guided by theory of planned behavior, details of
theory had been explained in the methods (section 3.5.1.4). Total of four IDIs were conducted, two
of them were conducted with parents of children who showed good oral hygiene status and two of

them were conducted with parents of children who showed poor oral hygiene status.

In the IDIs with parents we explored regarding the oral hygiene habits of the children, dietary
habits of the children, tobacco use among children and the dental visits of the children to

understand the children’s attitude towards oral health related behavior (OHRB). We explored
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regarding the parents’ oral hygiene instructions to their children to get an idea regarding the
subjective norm of the children with respect to the OHRB. We also enquired regarding the oral
hygiene practices among parents and other their family members, common oral health complaints
and dental visits among parents and other their family members, tobacco use among parents and
other family members to get anidea regarding the descriptive norm of the children with respect to
the OHRB. We also tried to find out how the parents taught tooth brushing to their children to get
an idea regarding the perceived control the children had regarding their OHRB. Finally, we
explored regarding the available nearby dental care services and the difficulties and challenges the
parents faced in maintaining the oral health of their children to get an idea regarding the external

factors that could affect the children’s OHRB.

43.12.1. In depth interviews (IDIs) parents of 6-12 year old children who

showed good oral hygiene status

4.3.1.2.1.1. Oral hygiene habits of children

Children brushed their teeth twice daily with tooth paste. In the morning children brushed their
teeth after the breakfast and at night children brushed their teeth before going to bed. Children
cleaned their tongue daily with tooth brush and changed their tooth brush in every one to two
months. Children always washed their mouth after eating meals. After eating snacks, they would
wash their mouth or drink water to keep their mouth clean.

““my son is generally very hygienic ...morning after getting up he cleans his mouth and teeth with
just fingers then after breakfast he brushes his teeth...we use toothpaste and toothbrush....tongue
cleaning is using tooth brush...earlier we used tongue cleaner....last year when we visited dentist

for showing his zeeth....doctor advised us not to use tongue cleaner...he told us to use toothbrush
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to clean tongue after that we all use tooth brush to clean tongue. At night he brushes his teeth
before going to bed...every one to two months he needs new tooth brush.

“my daughter.... she washes her mouth after every meal... when she eats snacks like puffs or cake
also she washes her mouth... when we got out and if eats anything she will drink water from her

bottle”

4.3.12.1.2. Dietary habits of children

Children ate the breakfast and lunch given to them from the school including the vegetable dishes.
Children liked sweets and bakery foods but those foods items were not a compulsory need for
them, they ate them only occasionally when the parents bought it for them. Children did not eat
packet foods like lays, kurkure or drink soft drink like pepsi or coca cola.

“breakfast and lunch are from school... earlier it was difficult to get her have vegetables....now
in the school along the other students ... seeing them eating ...now she also eats all the vegetable
curry given from the school...she likes sweets and bakery food but they are not a must ...she eats
them when we buy those food items occasionally”

“he used to eat lays earlier ...one day his elder sister after seeing a whatsapp message showed a
piece of lays in candle flame and it melted like plastic and they understood 1 is not good... after
that both of them stopped packet foods...he don’t soft drinks like pepsi and coca cola ...we don’t

buy also”

4.3.12.1.3. Tobacco use by their children

Children had never used any tobacco products. According to parents, children knew the ill effects

of tobacco products even advised others regarding the same.
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“they know the consequences...from television and advertisements ...my daughter doesn t like its
smell (cigarette smoke)......her gran father occasionally smokes cigarettes and one day when he
visited our home she got its smell (cigarette smell) and she scolded him saying grandpa...you

should not use cigarettes you will get cancer”

4.3.12.1.4. Dental visits of children

The parents had taken their children to dentists for teeth cleaning and filling of decayed teeth. Even
though parents did take their children for regular dental checkup, whenever children had any oral
health problem, they took them to dentist and the children were not afraid to visit the dentist.

“I have taken her to dentist for teeth cleaning and decay filling.... I haven’t taken her for regular
dental checkup but if she has any problem (oral health problem) I take her to dentist... we can’t

take risk with children (children’s health) ...she doesn’t have any fear to go dentist”

4.3.12.1.5. Attitude of the children

The information form the parents regarding the oral hygiene habits of the children, dietary habits
of the children, tobacco use among children and the dental visits of the children showed that
children who had good oral hygiene status had a positive attitude towards the behaviors like twice
daily tooth brushing with tooth paste, morning tooth brushing after breakfast, tongue cleaning with
tooth brush, washing mouth always after taking food, following good dietary habits and dental

visits etc which could improve their oral health.

4.3.1.2.1.6. Parents’ oral hygiene instructions to their children

Parents reported that they had told their children to brush their teeth twice daily with tooth paste
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and to do the morning tooth brushing after breakfast.
“from younger age itself I have told her that to keep our mouth clean we need to brush two times
daily... morning after getting up just clean the mouth with water and finger-..... tooth brushing is

done after breakfast with tooth paste ...then only food remains will also go”

4.3.12.1.7. Subjective norm

The information from the parents regarding the parents’ oral hygiene instructions to their children
gave us an idea regarding the subjective norm of the children. Children knew that twice daily tooth
brushing with tooth paste and morning tooth brushing after breakfast would be the oral health

related behaviors that would be appreciated by their parents.

4.3.1.2.1.8. Oral hygiene practices among parents and other family members of

the children

Parents reported that they and family members also brushed their teeth twice daily with tooth paste
and cleaned their tongue with tooth brush.
“in our home every one brushes their teeth two times daily with tooth paste...for tongue cleaning

we all use tooth brush itself”

4.3.1.2.1.9. The common oral health complaints and dental visits among parents

and other family members of the children

Tooth pain and dental caries were the common dental problems faced by parents and other family

members. They had visited the dentist and undergone treatments like teeth fillings and teeth
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extractions.
“I don 't have much problem with my teeth...my husband had tooth pain ... he had gone to dentist...I

think two or three teeth were extracted...for one tooth root canal treatment was done”

4.3.12.1.10. Tobacco use among parents and other family members of the

children

Parents reported that they or their family members living in their home did not use any kinds of
tobacco products, but some of their relatives occasionally used tobacco products.

“no one in our home uses tobacco...my husband does not smoke or drink(alcohol)... my father
occasionally smokes cigarettes, but he doesn’t live with us he lives in my native place with my

mother”

4.3.1.2.1.11. Descriptive norm

The information from the parents regarding the oral hygiene practices among parents and other
their family members, common oral health complaints and dental visits among parents and other
their family members, tobacco use among parents and other family members gave us an idea
regarding the descriptive norm of the children. The findings indicated that the parents’ habits like
the twice daily tooth brushing with tooth paste, tongue cleaning using tooth brush and their dental
visits to address their dental problems, all have influenced the oral health related behavior of their

children.

4.3.1.2.1.12. How parents taught tooth brushing to their children

Parents reported had taught their children to brush their teeth in up and down direction. Tooth paste
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was introduced after the parents were sure that the children knew how to spit. Children started
brushing their teeth by themselves when they were three or four years old. Parents had told children
to take tooth paste about half the length of the tooth brush head. Once in a week they checked their
children’s mouth to see whether the mouth is clean or not.

“I taught him how to brush the teeth in up and down direction ...so | always told him to do like
that.... 1 gave him tooth paste only after | was sure he knew how ti spit the lather out”

“.she started brushing by her own when she was three or four years...I have told her not take too
much tooth paste, only to take half the length of tooth brush head ...once in a week I check her
mouth... sometimes if I feel it is not cleaned properly in the inside...I will show her in the mirror

so that she will brush properly if needed I will also kelp her”

4.3.1.2.1.13. Perceived control

The information from the parents regarding how they taught tooth brushing to their children gave
us an idea regarding the perceived control children had regarding their oral health related behavior.
The parents had trained their children regarding tooth brushing technique and the amount of tooth
paste to be taken during tooth brushing. The training and regular support from their parents had

helped the children to have more control over their tooth brushing skills.

4.3.12.1.14. Available nearby dental care services

The nearby dental care services included government and private sector services. The government
sector included the Taluk hospital and the Government Dental College. Private sector included
Private Dental College and nearby private clinics. Parents reported that they mostly went to the

Taluk hospital or Government Dental College for treatment, but they had taken their children to
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private clinics even though the treatment was costly, because in Government Dental College there
was delay in getting appointments and many visits were needed and it affected the children’s
school attendance.

“When my daughter had tooth problem, | took her to private clinic because to get an appointment
in Government Dental College is very difficult....there will be delay... we haveto go several times...

her class...so | took her to nearby private clinic even though it was costly”

4.3.1.2.1.15. The difficulties and challenges parents faced in maintaining the oral

health of their children

Parents reported that the only difficulty they faced in maintaining the oral health of their children
was to depend on costly private clinics due to the delay in getting appointment in Governme nt
Dental College.

“as | have said earlier in Government Dental College you have to wait to get an appointment...so

we have to go private clinics...which is costly...other than that no problem till now ”

4.3.1.2.1.16. External factors

The information from the parents regarding the available nearby dental care services and the
difficulties and challenges they faced in maintaining the oral health of their children gave us an
idea regarding the external factors affected the children’s oral health related behavior (OHRB).
Due to the delay in getting appointment from government sector they had to depend on private
sector which was costlier. Reducing the delay in providing services in the government sector could
have improved the dental visits of the children which was an important component of the OHRB

of the children.
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4.3.12.1.17. Oral health related behavior of children who showed good oral

hygiene status in baseline clinical oral examination

In depth interviews with the parents of the children who showed good oral hygiene status showed
that the positive attitude of those children towards good OHRB, their parents’ instructions
regarding oral health related behaviors (OHRB), their observation of their parents’ OHRB, their
parents training and support for performing OHRB had helped them to perform their OHRB
leading to good oral health. The OHRB of the children included twice daily tooth brushing with
tooth paste, morning tooth brushing after breakfast, tongue cleaning with tooth brush, washing
mouth always after food, good dietary habits and dental visits when there was an oral health
problem. The external factors which affected the children’s OHRB was lack of available and

affordable nearby dental care services (Figure 10).

Attitude
(+ve Attitude towards OHRB)
External
Subjective Norm constraints
(Parents instructions | Oral (Lack of
regarding OHRB) Intention to Health |g available and
perform Related affordable
Descriptive Norm okRe Behaviog nearby
(Observing parents’ OHRB) (OHRB) dental_ cans
services)
Perceived control

(Parents’ training and support
for OHRB) 1

Figure 10: Oral health Related Behavior (OHRB) of children who showed good oral
hygiene status in baseline clinical oral examination based on Theory of planned
behavior (modification).

Adapted from Health behavior and Health education 5™ edition
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4.3.12.2. In depth interviews (IDIs) parents of 6-12 year old children who

showed poor oral hygiene status

4.3.12.2.1. Oral hygiene habits of children

Children brushed their teeth once daily with tooth paste. In the morning the children brushed their
teeth before breakfast. The children did not brush their teeth at night either because of laziness or
sleep, but sometimes the children brushed their teeth at night when their parents reminded them.
The children occasionally cleaned their tongue with tongue cleaner and changed their tooth brush
when the bristles wear doff. Even though children washed their mouth after taking main meals,
they did not always wash their mouth or drink water after they ate snacks.

“morning he brushes ... we use tooth paste.... but at night it is difficult to get him brush his
teeth...main reason is that he is lazy...or he will tell he is feeling sleepy... he changes his tooth
brush when the bristles weredoff”

“My daughter is very hesitant to do tongue cleaning... sometimes she does.... we use tongue
cleaner she washes her mouth after meals, but after snacks it is very rare, sometimes she drinks

water after eating snacks”

4.3.12.2.2. Dietary habits of children

During school days children ate the breakfast and lunch given from the school. Children ate only
the vegetable dishes they liked like beetroot and carrot dishes. They liked sweets and bakery foods
items very much. Occasionally they drank soft drinks like pepsi and coca cola. Children also liked
packet food items like lays, kurkure, ‘ok byriyani’ and zip up and most days children bought them
from shops near the school.

“..from the school they give breakfast and lunch...their they give different types of vegetable
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dishes, but she is very choosy...she likes only beetroot and carrot dishes so eats them only...she
likes sweets and bakery food items very much...sometimes when we go out we buy soft drinks like
pepsi or coca cola and she also drinks it”

“...My son like packet food items like kurkure, layz, ok byritani and zip up ...he buys them from
shops near the school ...they are verycheap ... ‘ok byriyani’ cost about five rupees and zip up about

one rupee”

4.3.1.2.2.3. Tobacco use by their children

Children did not use any tobacco products. But sometimes for fun children imitated how elders
used tobacco products like ‘Sambu’.
“My son had never used any tobacco products...but in our home his fatheruses ‘sambu’... my son

sometimes imitates his father for fun...showing how he places ‘sambu’in his mouth and all”

4.3.12.2.4. Dental visits of children

The parents had taken their children to dentists for teeth extraction and after that children were
afraid of injections and feared to go to dentist. Parents did not take their children for regular dental
checkup.

“I have not taken my son for regular dental checkup. I have taken him to dentist for teeth

extraction...it Was a mess...the injection and all...now he fears to go to dentist”

4.3.1.2.2 5Attitude of the children

The information form the parents regarding the oral hygiene habits of the children, dietary habits

of the children, tobacco use among children and the dental visits of the children showed that

147



children who had poor oral hygiene status lacked a positive attitude towards the behaviors like
twice daily tooth brushing with tooth paste, morning tooth brushing after breakfast, tongue
cleaning with tooth brush, washing mouth always after taking food, following good dietary habits,

dental visits etc which could improve their oral health.

4.3.1.2.2.6. Parents’ oral hygiene instructions to their children

Parents reported that they had told their children that it was important to brush their teeth in the
morning before breakfast. They also reported that even though they had told their children
regarding brushing their teeth in the night, sometimes only children would follow their advice.

“I have told him that it is important to brush his teeth in the morning before breakfast....I have

had told him about night brushing also but he does that only sometimes”

4.3.12.2.7. Subjective norm

The information from the parents regarding the parents’ oral hygiene instructions to their children
gave us an idea regarding the subjective norm of the children. Since morning tooth brushing before
breakfast was given more importance and insistence by the parents compared to night tooth
brushing children thought that morning tooth brushing before breakfast was the OHRB that would

be appreciated by their parents.

4.3.1.2.2.8. Oral hygiene practices among parents and other family members of
the children

Parents and other family members brushed their teeth in the morning with tooth paste. Most of

them did not brush their teeth at night or cleaned their tongue. Some of them occasionally used
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mixture of charcoal and salt to clean their teeth.

“In my family we all brush our teeth with tooth paste in the morning ....I brush my teeth in the
night also...and I clean my tongue daily with tongue cleaner. My husband brushes his teeth only
once daily and he do not clean his rongue...my mother in law occasionally uses mixture of charcoal

and salt to clean her teeth”

4.3.12.2.9. The common oral health complaints and dental visits among parents

and other family members of the children

Tooth pain, dental caries and bleeding from gums were the common dental problems faced by
parents and other family members. Some of them had delayed their dental visits till their oral health
problem became worse, some had taken medicines without consulting the dentist, some had visited
the dentist and undergone treatments like teeth fillings and teeth extractions.

“My husband had many decayed teeth...when he gets tooth pain he will take a painkiller from the
medical shop and if the pain does not go, as a last resort he would go to the dentist and get his

teeth extracted

4.3.1.2.2.10. Tobacco use among parents and other family members of the

children

Parents reported that some of the family members used tobacco products like ‘sambu’ to get relief
from their work stress.
“my husband is a daily wage worker...to get relief from his work stress he uses tobacco products

like ‘sambu’ since last six —seven years”
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4.3.1.2.2.11. Descriptive norm

The information from the parents regarding the oral hygiene practices among parents and other
their family members, common oral health complaints and dental visits among parents and other
their family members, tobacco use among parents and other family members gave us an idea
regarding the descriptive norm of the children. It findings indicated that the parents’ lack of habits
like twice daily tooth brushing with tooth paste, morning tooth brushing after breakfast, tongue
cleaning with tooth brush, and dental visits to address their dental problems, all have influenced

the OHRB of their children.

4.3.12.2.12. How parents taught tooth brushing to their children

Children brushed their teeth sideways and they learned tooth brushing by watching their parents
brush their teeth. Tooth paste was introduced to the children after the parents were sure that the
children knew how to spit. Most of the children started brushing their teeth by themselves when
they were three or four years old. Since parents were busy with their work and household chores,
they did not get time to check their children’s mouth to see whether the mouth was clean or not.

“we did not do anything particular to teach brushing to our children....they just learned brushing
by watching us brushing our teeth....we brush our teeth sideways...she started brushing by her
own when she was three or four years...I don’t get time to check her mouth due to my household

work”

4.3.1.2.2.13. Perceived control

The information from the parents regarding how they taught tooth brushing to their children gave

us an idea regarding the perceived control children had regarding their oral health related behavior.
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The finding that the children brushed their teeth sideways and they learned tooth brushing by
themselves without parents’ regular support indicated that children had inadequate tooth brushing

skills.

4.3.1.2.2.14. Available nearby dental care services

The nearby dental care services included government and private sector services. The government
sector included the Taluk hospital and the Government Dental College. Private sector included
Private Dental College and nearby private clinics. In the Taluk hospital extraction is done only on
one of the weekdays leading to long waiting hours. Long waiting time made the children stressed,
later the site of needle increased their fear so they started crying and the treatments were completed
with great difficulty and children were afraid to make further dental visits.

“In Taluk hospital tooth extraction are done only during Wednesdays, .once I had taken my son
for extraction...waiting in the lobby he heard other children crying inside...that made him stressed
....once he entered the clinic the site of the needle increased his fear and he started crying...it was
amess ...the doctor somehow managed to complete the procedure, after that he is very much afraid

to visit dental clinics”

4.3.1.2.2.15. The difficulties and challenges parents faced in maintaining the oral

health of their children.

Parents reported that the long waiting time in the government dental hospitals was the difficulty
they encountered. Due to lack of time because of household work some parents were not able to
give enough attention to their children’s oral health needs.

“for me long waiting hours outside government dental hospital was a challenge | feel that I due
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to my household work 7 don 't get enough time to take care of my daughters’ oral health”

4.3.1.2.2.16. External factors

The information form the parents regarding the available nearby dental care services and the
difficulties and challenges they faced in maintaining the oral health of their children gave us an
idea regarding the external factors that affected the children’s OHRB. Long waiting time in
government dental hospitals and lack time from parents’ part were the external factors that affected

the children’s OHRB.

4.3.12.2.17. Oral health related behavior of children who showed poor oral

hygiene status in baseline clinical oral examination

In depth interviews with the parents of the children who showed poor oral hygiene status showed
that lack of positive attitude of those children towards OHRB, lack of proper instructions from
their parents’ regarding OHRB, their observation of their parents’ poor OHRB, lack of proper
training and support from their parents for performing OHRB had intended them to perform their
OHRB leading to poor oral health. The OHRB of the children included once daily tooth brushing
with tooth paste in sideways direction, morning tooth brushing before breakfast, occasional tongue
cleaning with tongue cleaner, not always washing mouth after food, poor dietary habits and
irregular dental visits. Long waiting time in government dental hospitals and lack time from

parents’ part were the external factors that affected the children’s OHRB (Figure 11).
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Figure 11: Oral health Related Behavior (OHRB) of children who showed poor oral hygiene
status in baseline clinical oral examination based on Theory of planned behavior

(modification).
Adapted from Health behavior and Health education 5" edition

4.3.1.3. Behavioral and environmental assessment

In depth interviews with the parents of children who had showed extremes of oral hygiene status
in the baseline clinical oral examination helped to achieve behavioral and environmental
assessment part of the phase 2 of PRECEDE-PROCEED model. The IDIs with parents helped us
to understand the oral health related behaviors (OHRB) of those children responsible for their oral

health status and the external factors which affected their oral health. The OHRB and the external

factors gave us indications for the intervention program (Table 55,56).
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Table 55: OHRB and external factors affecting oral health of children with good oral hygiene

status in baseline clinical oral examination and their indications for intervention program

OHRB and external factors affecting oral health of children with good oral hygiene status in
baseline clinical oral examination and their indications for intervention program

Oral health related behaviors (OHRB) Indications for intervention program
Twice daily tooth brushing with tooth paste Reinforcement
Morning tooth brushing after breakfast Reinforcement
Tongue cleaning with tooth brush Reinforcement
Washing mouth always after food Reinforcement
Good dietary habits Reinforcement

Dental visits when there was an oral health problem | Awareness regarding the importance of
regular dental checkups

External factors

e Lack of available and affordable nearby
dental care services

e Delay in getting appointment in government | All were beyond the scope of
dental facilities intervention

e Costly private dental facilities
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Table 56: OHRB and external factors affecting oral health of children with poor oral hygiene

status in baseline clinical oral examination and their indications for intervention program

OHRB and external factors affecting oral health of children with poor oral hygiene status in
baseline clinical oral examination and their indications for intervention program

Oral health related behaviors (OHRB)

Indications for intervention program

Once daily tooth brushing with tooth paste in

sideways direction

Awareness regarding twice daily tooth
brushing

Training on tooth brushing technique

Morning tooth brushing before breakfast

Awareness regarding morning tooth brushing
after breakfast

Occasional tongue cleaning with tongue

cleaner

Training on tongue cleaning technique

Not always washing mouth after food

Awareness regarding the importance of
always cleaning the mouth after food

Poor dietary habits

Awareness regarding good dietary habits

Irregular dental visits

Awareness regarding the importance of
regular dental checkups

Extemal factors

Long waiting time in government dental

hospitals

Lack time from parents’ part

Beyond the scope of intervention

Beyond the scope of intervention

4.3.2. Intervention Development

The school oral health education intervention program was developed based on the results of the

baseline quantitative data analysis and the results of qualitative data analysis from phase 1. The

results of the baseline data analysis gave us the epidemiological

assessment (Table 31),

predisposing factors (Figure 9), reinforcing and enabling factors (Table 33). Qualitative data of

phase 1 came from FGDs with parents and teachers of 6-12 year old children (section 4.3.1.1.3)

155



and IDIs with parents of children who showed extremes of oral hygiene status in the baseline
clinical oral examination (Table 55and 56). The combined information from all these results gave
us the areas in which children needed awareness, the area in which children needed training, how

to conduct OHE classes and a lot of other information.

4.3.2.1. The combined information developed based on the results of the baseline
guantitative data analysis and the results of qualitative data analysis from

phase 1

1. There was a need for an oral health education intervention program for the children.

2. Children needed awareness regarding
e Good dietary habits
e Washing mouth always after food
e Dental caries and gum diseases
e Importance of deciduous teeth
e How oral health and general health are related
e What to do when there is tooth pain or bleeding from gums
e The need for regular dental checkup every six months
e Detrimental effects of tobacco products
e Importance of twice daily tooth brushing with tooth paste
e Importance of morning tooth brushing after breakfast

e How much tooth paste must be taken and when to change the tooth brush
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10.

11.

e Detrimental effects of tooth cleaning with charcoal, salt, pepper, mango leaf, tooth
powder.

Children needed training regarding

e Tooth brushing and tongue cleaning technique

The OHE classes should be conducted in the smart class rooms using laptops and projectors

The OHE classes should be conducted with help of 20 to 30 minute videos during the

morning class hours

The main points of oral health information should be illustrated in charts and pasted in the

classrooms as reminders for children.

Children needed reminders and motivation for twice daily tooth brushing

e  Brushing charts would be useful in reminding children regarding twice daily tooth
brushing.

e The encouragement from their teachers could be a good motivation for the children
for twice daily tooth brushing.

In OHE program we could make use of the class teachers help for

o Checking the brushing chart monthly

o Reminding and encouraging the children regarding twice daily brushing.

Teachers needed awareness regarding the detrimental effects of charcoal on teeth

Conducting separate OHE classes for teachers would not be feasible due to the busy work

schedule of the teachers. So it was decided to distribute pamphlets with oral health

information among the teachers.

Parents needed awareness regarding

e The importance of deciduous teeth
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e The need of regular dental checkup
e What to do when there is tooth pain or bleeding from gums
e The detrimental effects of materials like charcoal, salt, pepper, tooth powder

12. Conducting OHE classes for the parents would not be feasible. Sending oral health
information via short message service (SMS) to parents would not be useful. So it was
decided to send the oral health information containing pamphlets to the parents via their
children.

13. If children already followed good oral health behaviors like twice daily tooth brushing with
tooth paste, morning tooth brushing after breakfast, tongue cleaning with tooth brushing
washing mouth always after food and good dietary habits those oral health behaviors had
to be reinforced by ensuring them via the OHE classes that they are doing the correct thing.

14. The lack of available and affordable nearby dental care services, lack of time from parents’
part and long waiting time in government dental hospitals affected the oral health care of
the children; but these were external factors beyond the scope of this intervention.

The combined information developed based on the results of the baseline quantitative data analysis
and the results of qualitative data analysis from phase 1 was used for the development of the school
oral health education intervention program. Decision regarding actions to be taken as part of the

OHE program based on the key concepts of the Health Belief Model (Table 57).
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Table 57: Decision regarding actions to be taken as part of the OHE program based on the

key concepts of the Health Belief Model

experiencing a
risk or getting
a condition or
disease

Concept Definition Decisions reading actions to be taken for the OHE program
Perceived Belief  about | > It was decided to make the children aware that their
susceptibility the likelihood unhealthy oral health behaviors had worsened their oral

of hygiene status and made them more susceptible to tooth

decay and gum diseases.
» The unhealthy oral health behaviors of children included

Poor dietary habits

Not always washing mouth after food

Not going for regular dental checkups

Not visiting dentist when they experience tooth
pain or bleeding from gums

Not following correct tooth brushing technique
Avoiding tooth brushing at night

Doing mooring tooth brushing before breakfast
Not taking correct amount of tooth paste

Using materials other than tooth brush and tooth
paste to clean their teeth

Using tooth brush for more than three months
Avoiding tongue cleaning

Tongue cleaning using things other than tooth
brush

advised action
to reduce risk

Perceived Belief about | » Through OHE classes it was decided to give children
severity how serious a awareness regarding

condition e Importance of teeth — its social sequelae

become if left e Tooth decay — its clinical sequelae

untreated  that e Gum diseases - its clinical sequelae

Is its clinical e How oral diseases affect general health

and social

sequelae
Perceived Belief in | > Through OHE classes it was decided to make the children
benefits efficacy of the aware that following good oral health behaviors would

improve their oral hygiene status and make them less
susceptible to tooth decay and gum diseases.
» The good oral health behaviors included

Twice daily teeth cleaning with tooth brush and
tooth paste.
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e Doing morning tooth brushing after breakfast.

e Following correct tooth brushing technique

e Taking correct amount of tooth paste

e Avoid using materials other than tooth brush and
tooth paste to clean their teeth

e Changing tooth brush every three months

e Daily tongue cleaning using tooth brush

e Tongue cleaning using things other than tooth brush

e Good dietary habits

e Always washing mouth after food

e Going for regular dental checkups every six months

e Visiting dentist if you experience tooth pain or
bleeding from gums

e Avoid tobacco products

Perceived
barriers

Belief  about
the  tangible
and

psychological
costs of the
advised action

The main barrier which lead to unhealthy oral health
behavior was misinformation among children, parents
and teachers.
Through OHE classes it was decided to provide awareness
to children to correct the misinformation they had.
Through pamphlets it was decided to provide awareness
to parents and teachers to correct the misinformation they
had.
Children, parents and
regarding the following
misinformation they had
e  Morning tooth brushing is better for oral health
e  The importance of deciduous teeth
e The need of regular dental checkup every six
months
e The need for visiting dentist if they experienced
tooth pain or bleeding from gums
e The detrimental effects of tooth cleaning with
materials like charcoal, salt, pepper, tooth
powder

needed awareness
correct the

teachers
topics to

Cues to action

Strategies to
activate
“readiness”

>

>

The children needed motivation and reminders to follow
good oral health behaviors.
It was decided that
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e The charts containing oral health education
information would be pasted in the classrooms to
remind the children regarding the main points of
oral health information.

e  Monthly brushing charts would be used to remind
the children regarding twice daily tooth brushing

e Class teachers’ help would be sought to
v' encourage children to do twice daily tooth

brushing. Encouragement from their class
teachers would be a good motivation for the
children.

v check the brushing charts monthly. ‘Good’
comment and ‘star mark’ on the brushing chart
by the class teacher would act as positive
reinforcements for twice daily brushing.

Self-efficacy Confidence in
one’s ability
to

take action

» It was decided that in order to increase children’s ability
and confidence in performing daily oral hygiene
activities they would be given training in the following
areas

e Tooth brushing technique
e Tongue cleaning technique

4.3.2.2. Components of the oral health education intervention program

The components of the oral health education intervention program included the OHE classes and

the OHE materials.

4.3.22.1. The Oral health education classes

The oral health education classes were conducted with help of OHE video, tooth brushing model

and tooth brush.

A 20 minutes oral health education video including all the topics on which the children needed

awareness was developed to help to conduct OHE classes. Topics included were importance of

teeth; importance of deciduous teeth; causes, symptoms, sequelae and prevention of dental caries

and gum diseases; how oral health is related to general health; dietary habits good for oral health;
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dietary habits bad for oral health; importance of twice daily tooth cleaning with tooth brush and
tooth paste; importance of morning tooth brushing after breakfast; tooth brushing technique
detrimental effects of tooth cleaning with materials like charcoal, salt, pepper, tooth powder; when
to change tooth brush; how much tooth paste to be taken; tongue cleaning technique; importance
of washing mouth after meals and snacks; what to do and what not to do if you experience tooth
pain or bleeding from gums; importance of reduced intake of sweets, packed food items, packet
juices and soft drinks; harmful effects of tobacco; importance of regular dental checkups every six
months. All these topics were covered in a simple manner in the video with the help of cartoons
and pictures. Video had an attractive background music to retain attention of the children. The

slides used to make the video are given in Appendix 30.

The tooth brushing model and tooth brush (Appendix 31) were used to demonstrate the tooth
brushing techniqgue and tongue cleaning technique to the children. Modified Bass brushing
technique was demonstrated. The Modified Bass brushing technique is the most widely accepted
and most effective method of brushing (Poyato-Ferrera et al. 2003). The children practiced the
tooth brushing technique and tongue cleaning technique using the tooth brushing model and tooth

brush.

4.3.22.2. The Oral health education materials

The oral health education materials developed for the intervention program included charts,
pamphlets and brushing charts. All the OHE materials were prepared in the local language

Malayalam and made attractive with pictures and cartoons.
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A total of four charts were developed (Appendix 32i -32iv). First two charts included the main
points of all the topics which were covered in the OHE class. The third chart illustrated the
brushing technique. The fourth chart dealt with the shedding time of deciduous teeth and eruption
time of permanent teeth. One pamphlet was developed, with information printed on both sides of
it (Appendix 33i -33ii). Main points of all the topics which were covered in the OHE class,
illustration of the brushing technique, the shedding time of deciduous teeth and eruption time of
permanent teeth were all included in the pamphlet also. Monthly brushing charts (Appendix 34)
which were developed as part of the OHE program had boxes for the children to put tick mark
after they did tooth brushing during morning and at night. There were also boxes where the class
teachers could write their comment and to put ‘star mark’.

The process of implementation of the intervention program had been described in detail in the

methods section 3.5.2.

4.3.3. Results of the qualitative data analysis from phase 3

Qualitative data in phase 3 in this study came from the FGDs with parents and teachers of children
in the intervention group

4.3.3.1. FGDs with parents and teachers of children in the intervention group
FGDs were conducted based on the principles of participation and relevance. The FGDs helped us
to understand regarding the usefulness of the program and the suggestions for the improvement of
the program gathering information directly from their parents and teachers of children in the

intervention group.
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4.3.3.1.1. Focus group discussions (FGDs) with teachers of children in the
intervention group

A total of three FGDs were conducted with the teachers. FGDs were conducted to understand the
experience the children shared with them regarding the OHE program, changes they had noticed
in the oral hygiene habits of the children during intervention period, usefulness of OHE materials
like pamphlets and monthly brushing chart. We also tried to understand the teachers’ opmion on
the OHE program, their suggestions for improving the program and their opinion regarding the

need for such OHE intervention programs in future.

4.3.3.1.1.1. The children’s experiences regarding the OHE program

The OHE classes were interesting for the children. Since the children practiced the tooth brushing
technique using model and tooth brush they easily picked up the tooth brushing technique. New
information was explained to the children in asimple way so that children could understand and
accept it. The information on benefits of morning tooth brushing after breakfast and the detrimental
effects of tooth cleaning with charcoal, salt, pepper and tooth powder were new for most of the

children but they were able to accept it.

“children were happy that all of them got a chance to practice tooth brushing in the model...those
practical things makes learning easy...so they picked up the brushing technique quickly...classes
were interesting for them... ... things like morning tooth brushing after breakfast and bad effects
of charcoal were new for them ...but in the classes things were explained to them so they

understood”
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The findings on children’s experiences regarding the OHE program indicated that the OHE
program was useful in providing tooth brushing training to children. The OHE program was also
useful in providing awareness to children regarding the benefits of morning tooth brushing after

breakfast and the detrimental effects of tooth cleaning with charcoal, salt, pepper and tooth powder.

4.3.31.1.2. Changes in the oral hygiene habits of the children during

intervention period

Children started brushing their teeth twice daily. Now after eating snacks most of the children
washed their mouth and if that was not possible, they drank water from their water bottles. Most
children had reduced or stopped the use of packed food items like lays, kurkure and packet juice

items like ‘zip up”.

“now most of children brush their twice daily...we ask them and tell to do night brushing ...so
most them now brush at night I have noticed that children have started washing their mouth after
eating snacks....sometimes they drink water from the bottle after eating birthday sweets during

intervals... in my class now children don’t buy lays or ‘zip up’ after school”

The findings regarding the changes in the oral hygiene habits of the children indicated that the
OHE program has improved the oral hygiene habits of children including their tooth brushing

habits, mouth washing habits after eating food and their dietary habits.

4.3.3.1.1.3. Usefulness of OHE materials

Teachers reported that the pamphlets were very useful. Teachers got new information from

pamphlets like morning tooth brushing after breakfast was better for oral health and charcoal
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caused detrimental effects on teeth. Charts helped the children to remind the main pain points of
the OHE classes. The charts were very colorful and attractive and teachers had seen the children
observing and discussing about the charts during interval time; especially regarding the chart
demonstrating the brushing technique. Class teachers checked the brushing charts monthly. Most
of the children had started to brush twice daily. Children were very excited about the brushing

charts and about receiving ‘Good’ comment and ‘star mark’ on the brushing chart from the teachers

“pamphlets were very useful... we got many new information...earlier we thought charcoal was
good for teeth and we also thought that at morning we should brush before breakfast but now we
know that thoughts were not correct....during interval time I have seen children looking at the

charts and talking about them...

brushing charts were very useful ...we checked the brushing charts monthly.... they (children) like
to be appreciated....’Good comment’.... star mark’.....all encouraged them to brush their teeth

twice daily”

The findings regarding the OHE materials indicated that the pamphlets provided oral health related
information to the teachers especially regarding detrimental effects of charcoal and that morning
tooth brushing after breakfast was better for oral health. The charts reminded the children regarding
the main points of the OHE information. Brushing charts reminded the children regarding twice
daily tooth brushing, Class teachers checked the brushing charts monthly. ‘Good’ comment and
‘star mark’ on the brushing chart by the class teacher acted as positive reinforcements for twice

daily brushing.
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4.3.3.1.1.4. Teachers’ opinion regarding the OHE program

The OHE program was useful for the children. Through the program children learned many new
things. The OHE program provided oral health related information to children and teachers. The

program improved the oral hygiene habits of the children.

“program was good...children learned many new things like correct brushing method... we also
got many new oral health related information...now most of the children brush twice daily...that

IS a big thing”

Teachers’ opinions regarding the OHE program indicated that the program was useful for the

children.

4.3.31.1.5. Teachers’ suggestions for improving the OHE program

According to teachers if OHE classes could be conducted at regular intervals for the children even
after the intervention program the children won’t forget what they have learned. Many teachers
reported that providing OHE training to teachers would be helpful because when the intervention
program stops the teachers could help the children to continue their OHE classes. Some teachers
reported that it would be good if a doubt clearing session could be arranged for the parents and

teachers were, they could clear their oral health related doubts.

“after program ends also...if 'you could arrange classes for children at regular intervals, it would
be good...children won't forget what they have learned....raining teachers to take oral health
classes would be good so that we can help the children even after the program is over.....also if
possible a session should be organized to clear the doubts of parents and teachers regarding oral

health problems”
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Suggestions put forward by teachers for improving the OHE program included continuing
conducting OHE classes at regular intervals, training teachers to take OHE classes for the children

and conducting oral health related doubts clearing session for parents and teachers

43.3.1.1.6. Teachers’ opinion regarding the need for such OHE intervention

programs in future

Teachers reported that there was a need for similar OHE programs. Future programs should

involve all the children in the school and teachers liked to be part of such programs.

“there should be more programs like this...new programs should involve all the children ...all

children should get the benefits of such classes...we are also ready to be part of such programs”

Teachers’ opinions regarding the need for OHE programs in the future indicated that there was a
need for similar OHE programs in the future. New programs should involve more children and

teachers were ready to be part of such OHE programs.

4.3.3.1.2. Focus group discussions (FGDs) with parents of children in the

intervention group

A total of four FGDs were conducted with the parents. FGDs were conducted to understand the
experience the children shared with them regarding the OHE program, changes they had noticed
in the oral hygiene habits of the children during intervention period, usefulness of OHE materials
like pamphlets and monthly brushing chart. We also tried to understand the parents’ opmion on
the OHE program, their suggestions for improving the program and their opinion regarding the

need for such OHE intervention programs in future.
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4.3.3.1.2.1. The children’s experiences regarding the OHE program

Children liked to attend the OHE classes. Children learned about tooth decay, gum diseases and
the effect of oral diseases on general health from the OHE classes. Children became aware that
they had to visit a dentist if they had tooth pain or bleeding from gums. They understood that not

only cigarette but also tobacco products like ‘Smabu’ could cause disease like oral cancer.

“my son told me amma.... doctor told us about tooth decay...how germs causes tooth decay...and
gum bleeding... amma...dental diseases can affect our stomach, heart ...doctor told us to go to
dentist if there is tooth pain or bleeding from gums ...we should not put axe oil on tooth, it is bad
for teeth.. he also told my husband that things like ‘Sambu’ are bad and it cause cancer...my

husband has now stopped using ‘Sambu’ in front of my son”

The findings on children’s experiences regarding the OHE program indicated that the OHE
program was useful in providing children awareness regarding dental caries, gum diseases, how
oral health and general health are related, what to do if there they have tooth pain or bleeding from

gums and also awareness regarding detrimental effect of tobacco products.

4.3.31.2.2. Changes in the oral hygiene habits of the children during

intervention period

Most of the parents reported that their children had started brushing their teeth twice daily and
cleaning their tongue with tooth brush. Children had changed their old tooth brushes. According
to parents, children now know that they have to change their tooth brush once in every three

months. The children had also stopped using materials like charcoal, salt, pepper, tooth powder etc
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for cleaning teeth and they were using only tooth paste. According to the parents, children took

adequate amount of tooth paste to clean their teeth.

“Nowadays my son brushes at night also...he puts tick mark in the chart...we he excited about
that.... now he cleans his tongue also with tooth brush he took a new tooth brush also...earlier

he changed the brush only when the bristles weardoff™

“my daughter came home and told me .... amma...doctor told us not to use charcoal, it is bad for

teeth...now she uses tooth paste only that too only about half the size of the brush (brush iead)”

The findings regarding the changes in the oral hygiene habits of the children during the
intervention period indicated that the OHE program has improved the oral hygiene habits of
children including their tooth brushing habits and tongue cleaning habits. The OHE classes also
provided children awareness regarding the detrimental effects of charcoal, salt, pepper, tooth
powder, awareness regarding when to change the tooth brush and awareness regarding how much

tooth paste must be taken.

4.3.3.1.2.3. Usefulness of OHE materials

Pamphlets were very useful. Parents got new information from pamphlets like morning tooth
brushing after breakfast was better for oral health and charcoal, salt, pepper, tooth powder etc.
caused detrimental effects on teeth. The information on the importance of deciduous teeth,
importance of regular dental checkup, the shedding time of deciduous teeth, eruption time of
permanent teeth, the need to visit a dentist if they or their children experienced tooth pain or
bleeding from gums instead of trying local tactics etc. were helpful for many parents. Brushing

charts reminded children regarding twice daily brushing, especially night brushing.
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“from my childhood itself it was said that charcoal, pepper and salt mixture will help to whiten the
teeth. .... now | know that is not correct... from the pamphlets we got to know that we have to take
good care of children’s milk teeth also...the information on the shedding time of deciduous teeth
and eruption time of permanent teeth were also very useful... I used to tell my daughter to place
axe oil on her tooth when she had tooth pain...if pain did not go then only, I thought about going
to dentist...now | know that | should take her to dentist as early as possible. My daughter ticks the
brushing chart every time after brushing...she tells that teacher will ask ...she has to show the chart

to the teacher...she was very excited for that”

The findings regarding the OHE materials indicated that the pamphlets provided oral health related
information to the parents including the detrimental effects of charcoal on teeth, the importance of
deciduous teeth, the need of regular dental checkup, and the need to visit a dentist when they or
their children experienced tooth pain or bleeding from gums. Brushing charts reminded the

children regarding twice daily tooth brushing.

4.3.3.1.2.4. Parents’ opinion regarding the OHE program

Parents reported that the OHE program was useful for the children. Children were interested in the
classes and learned many new things. The OHE program provided oral health related information

to children and parents. The program had improved the oral hygiene habits of the children.

“program was very useful... my daughter learned many things like brushing method, how much

paste to be taken...we also got many information from the notice(pamphlet)”

Parents’ opinions regarding the OHE program indicated that the program was useful for the

children.
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4.3.3.1.2.5. Parents’ suggestions for improving the OHE program

Parents reported that continuing the OHE classes at regular intervals would be useful so that
chidren won’t forget what they have learned. Some parents reported that providing minor
treatment along with OHE classes would be a great help for them. Some parents reported that
providing free tooth paste and tooth brush samples would motivate the children for continuing
practicing good oral hygiene habits. Parents wanted to attend a doubt clearing session where they

could clear their oral health related doubts.

“if 'the classes continues then the children won 't forget what they have learned ... if possible we
would like to have a session to clear our oral health related doubts...if you could .also provide free
treatment....not big treatments but at least small treatments along with the classes it would be a
great help also children would be more happy to do the brushing if you could give sample paste

and tooth brush”

Suggestions put forward by parents for improving the OHE program included continuing
conducting OHE classes at regular intervals, providing minor oral treatments along with OHE
classes for the children, providing free tooth paste and tooth brush to children to motivate them for

tooth brushing and conducting oral health related doubts clearing session for parents.

4.3.31.2.6. Parents’ opinion regarding the need for such OHE intervention

programs in future

Parents reported that there was a need for similar OHE programs. New OHE programs should try
to provide minor oral treatments along with classes to the children. Parents liked to be part of such

programs.
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“new programs should happen...along with classes it would be good if treatment is also given....

we would like to be part of such programs”

Parents’ opinions regarding the need for OHE programs in the future indicated that there was a
need for similar OHE programs in the future. New programs should provide minor treatments

along with OHE classes for children if possible. Parents were ready to part of such OHE programs.

4.3.3.1.3. Main findings from the FGDs with parents and teachers of children

in the intervention group

1. The OHE program was useful for the children
2. The OHE program had improved the oral hygiene habits of the children including their
e Tooth brushing habits
e Dietary habits
e  Mouth washing habits after food
3. The OHE program had provided children awareness regarding
e Good dietary habits
e Washing mouth always after food
e Dental caries and gum diseases
e How oral health and general health are related
e What to do when there is tooth pain or bleeding from gums
e Detrimental effects of tobacco products
e Importance of twice daily tooth rushing and morning tooth brushing after breakfast

e How much tooth paste must be taken and when to change the tooth brush
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Detrimental effects of charcoal, salt, pepper, tooth powder.

The OHE program provided training to children regarding

The charts pasted in the classrooms reminded the children regarding the main points of oral

Tooth brushing and tongue cleaning technique

health information.

Brushing charts were useful in reminding the children regarding twice daily tooth brushing

Encouragement from teachers was a good motivation for the children for twice daily tooth

brushing.

Class teachers checked the brushing charts monthly. ‘Good’ comment and ‘star mark’ on

the brushing chart by the class teacher acted as positive reinforcements for twice daily

brushing.

Pamphlets were useful in providing oral health awareness to teachers and parents

10. Teachers got new oral health information from pamphlets which included

the detrimental effects of charcoal

morning tooth brushing after breakfast was better for oral health

11. Parents got new information from pamphlets which included

the importance of deciduous teeth

the shedding time of deciduous teeth and eruption time of permanent teeth
morning tooth brushing after breakfast was better for oral health

regular dental checkup was important for oral health

always visit a dentist when there is tooth pain or bleeding from gums

the detrimental effects of materials like charcoal, salt, pepper, tooth powder

12. Suggestions improving the OHE program included
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e Continuing conducting OHE classes at regular intervals

e Training teachers to take OHE classes for the children

e Conduct oral health related doubts clearing session for parents and teachers
e Providing minor oral treatments along with OHE classes for the children

e Providing free tooth paste and tooth brush to children to motivate them for tooth

brushing

13. There is a need for similar OHE programs in the future. Teachers and parents were willing

to be part of future OHE programs. Such OHE programs should

e involve more children and provide minor treatments along with OHE classes for

children if possible
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Figure 12: Diagram showing how the entire study was designed and achieved based on the
frame work of the PRECEDE-PROCEED model
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CHAPTER -5

DISCUSSION

5.1. Discussion

The major objective of our study was to find out the effect of a school OHE intervention involving
three sessions of oral health education classes by the dentist at one month apart on the oral hygiene

status among 6-12 year old school children in Thiruvananthapuram educational district.

According to the baseline survey in our study 20% of children had good oral hygiene status, 70.8%
of children had fair oral hygiene status and about 9.2% of the children had poor oral hygiene status.
In our study majority of the children had fair oral hygiene status. Similar results were shown by
earlier studies also. In the study by Thakur etal. among 5 year old children majority of the children
(51%) had fair oral hygiene status, rest 41% of the children had good oral hygiene status, and 8%

had poor oral hygiene status(Thakur etal. 2017).

Post intervention, in the intervention group the mean OHI-S score decreased from 2.02 £0.87 at
the baseline to 1.65+0.80; while in the control group the mean OHI-S score slightly increased from
the baseline value of 2.020+0.87 to 2.18+0.16. There was significant dissimilarity in the
differences of OHI-S score between the two groups indicating that the OHE intervention program
was effective in improving the oral hygiene status of the children. The importance of this finding
was that the improvement occurred even when the children were having a fair oral hygiene status
at the baseline. This was possible because the intervention was planned and implemented after

carefully understanding the health problems, health behaviors, social and familial situations of the
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children. In the interventional study by Sahiti et al also oral health education had a significant

impact on the oral hygiene score of 67 year old children (Sahiti et al. 2019).

In our study the OHE intervention program was effective in improving the gingival health status
of the children because an improvement in oral hygiene status would in turn improve the gingival
health status (Theilade etal. 1966). In the intervention group children, there was an increase in the
prevalence of normal and mild gingivitis and a decrease in the prevalence of moderate and severe
gingivitis which also indicated that the OHE intervention had improved the gingival health status
of the children. Among the earlier OHE interventions for 6-12 year old children a few of them
(Naidu & Nandlal. 2017) were able to significantly improve the gingival health status of the

children while others (Esfahanizadeh. 2011) were not able do so.

The OHE classes in our study were not pre-planned. In our study through baseline survey and
FGDs with parents and teachers we gathered information regarding the areas in which the children
needed awareness and skill training. We also gathered information regarding the oral health related
behavior and attitude of the children and their social and familial situations. Based on that
information we developed our OHE classes including the training sessions for children. So, our
OHE intervention program was effective in improving the oral health related knowledge, attitude
and practices of the children. Among the earlier OHE interventions for children a few of them
(Sanadhya et al. 2014) were able to significantly improve the oral health related knowledge,
attitude and practices of the children while others (Tolvanen et al. 2009) were able to improve only

the oral health related behavior but not knowledge and attitude.
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Post intervention, there was increase in the DMFT score and def score of the children in both the
groups. The magnitude of increase of both DMFT score and def score was less in the intervention
group indicating that the incidence of caries was less in the intervention group. Thus in our study
the OHE intervention was effective in proving a better dental health status of the children in the
intervention group compared to the children in the control group because good oral health related
practices and improved oral hygiene status can reduce the incidence of dental caries (Andlaw.
1978). Fraihat et al. had reported that oral health promotions are cost effective method to reduce

the burden of dental caries among children (Fraihat et al. 2019).

In our study the prevalence of dental caries among the children was 67.1% (62.73 - 71.26%). The
prevalence of dental caries in deciduous teeth of the children was 52.25% (47.71-56.78%) and the
prevalence of dental caries in permanent teeth of the children was 37.2% (32.90 —41.67%). Similar
findings were reported by earlier studies also. Kuriakose etal. reported that the prevalence of dental
caries in deciduous dentition of the preschool children of Thiruvananthapuram district was54%
(Kuriakose et al. 2015). David et al. had reported that the prevalence of dental caries in the
permanent dentition of 12 year old school children in Thiruvananthapuran district was 27% (David
et al. 2005). Reported that the prevalence of dental caries in deciduous and permanent dentition
of 6-12 year school children of Mahbubnagar district, Telangana state was 64.2% and 26.6%

respectively (Reddy et al. 2017).

In our study the prevalence of mild gingivitis among children was 73.11% (69.09 — 77.15%) and
that of moderate gingivitis was 24.9% (21.17 — 29.03%). Severe gingivitis was prevalent in 0.86%

(0.23 — 2.18%) of children. Similar findings were given by earlier studies also. In the study by
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Sing etal. among 5-14 old school children the overall prevalence of gingivitis was 78.35% (mild

gingivitis 54.38%, moderate 21.77%, and severe 2.27%) (Singh et al. 2011).

According to our study the most common source of information of oral health related information
for children were their parents. Al-Darwish also reported that the most popular source of oral health

information for children were their parents (Al-Darwish. 2016).

In our study the baseline survey showed that about 97.8 % of children cleaned their teeth by
themselves and majority (62.6%) of the children used tooth brush and tooth paste to clean their
teeth. Similar findings were reported by earlier studies also. In the study by Mehta and Kaur 71.4%

of the children used tooth brush and tooth paste to clean their teeth (Mehta & Kaur. 2012).

We used the PRECEDE-PROCEED model as a framework for development, implementation and
evaluation of the health behavior theory based school oral health education (OHE) intervention
program for 6-12 year old children. The PRECEDE-PROCEED model provides a structure for
applying health behavior theories and concepts systematically for planning, implementing and
evaluating health behavior change programs. Similar models available include the Ecological
model. But we chose the PRECEDE-PROCEED model because it takes into consideration
individual and environmental factors affecting one’s behavior, also it can be modified according
to the context and it provides options for skipping phases when appropriate evidence already exists.
The Ecological model focuses more on environmental and policy changes rather than providing

individuals with motivation and skills to change behavior (Glanz. 2008).
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To the best of our knowledge till date no other study in India has used the PRECEDE-PROCEED
model as a framework for development, implementation and evaluation health behavior theory
based school oral health education (OHE) intervention program 6-12 year old children. In our
study we did not skip any of the phases of the PRECEDE-PROCEED model instead we planned
our study in such a way we could accommodated all the phases of the PRECEDE-PROCEED
model according to the phases of our study. Figure 11 would help to understand how the entire

study was designed and achieved based on the framework of the PRECEDE-PROCEED model.

The PRECEDE-PROCEED model had been used for developing and evaluating many oral health
interventions for adults (Binkley & Johnson. 2013), (Colodny et al. 2015) but a very few oral
health interventions for children had been developed based on the PRECEDE-PROCEED model
(Dimitropoulos et al. 2018). The PRECEDE-PROCEED model was used by Dimitropoulos et al.
in 2018 to dewvelop a school-based preventive oral health program to control dental caries in
Aboriginal children living in rural and remote communities in New South Wales, Australia; it was
a one-year program. Our study was implemented for three months because the major objective our
study was due to find the effectiveness of OHE intervention on the oral hygiene status of the 6-12
year old children and three months was enough time to find the effectiveness of oral health

intervention programs on oral hygiene status of children (Malik et al. 2017).

The PRECEDE-PROCEED model also helped us to apply the appropriate health behavior theories
when needed. In our study the FGDs with parents and teachers of the children in the phase 1 and
phase 3 of the study were conducted based on the principle of participation and relevance(Griffiths.

1959). During the phase 1 of our study the participation from parents and teachers and their
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opinions helped gave us valuable information regarding the oral hygiene habits of the children and
the related situations. The information helped us to plan the intervention program. During the phase
3 of our study the responses from the parents and teachers of the children in the intervention group
helped us to understand whether the intervention program was useful for the children, howuseful

was the OHE materials for the children and for them; and their suggestions to improve theprogram.

The in depth interviews (IDIs) in the phase 1 of our study with the parents of with parents of
children who showed extremes of oral hygiene status in the baseline clinical oral examination were
based on the theory of planned behavior (Glanz. 2008). The IDIs helped us to understand the
behaviors of the children responsible for their oral health status and the external factors beyond
control of the children responsible for their behavior. According to Soltani et al. theory of planned
behavior is an important predictor of children’s oral health behavior (Soltani et al. 2018). As per
theory of planned behavior, intention to perform behavior depends on attitude, subjective norm
and perceived control. But children’s oral health behavior are also influenced by the oral health
behavior of their parents and family members (Poutanen et al. 2006). So, in our study we looked
into the descriptive norm along with attitude, subjective norm and perceived control to understand
the children’s behavior. Earlier studies had also used theory of planned behavior to understand the
oral health related behavior of children. Theory of planned behavior had been effectively used to

determine the predictors of oral health behavior among preschool children (Soltani et al. 2018).
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In our study the development of the school oral health education intervention program was guided
by the health belief model. Since the targeted audience for our intervention was 6-12 year old
children we used a relatively simple theory like health belief model to guide the development of
our intervention. Earlier studies had also developed oral health education programs based on health
belief model. In Iran Solhi et al. had successfully used the health belief model to develop oral

health education program for 12 year old children (Solhi et al. 2010).

Only decision regarding the intervention which was decided prior to the start of the study was that
the intervention group would receive three sessions of oral health education classes by the dentist
at one month apart. Even though the dentist-led, teacher-led and peer-led strategies of oral health
education are effective in improving the oral health knowledge and oral hygiene status of children,
the dentist-led approach is slightly more effective than the other two (Haleem et al., 2012). Since
our study was a health behavior theory based approach based on the PRECEDE-PROCEED frame
work which was tried for the first time in India for dewveloping the oral health education
intervention for 6-12 year old children, we decided that the OHE classes would be conducted by a

dentist.

In our study the entire intervention was developed based on the combined information gathered
from the FGDs, baseline survey and in depth interviews conducted during the phase 1 of the study.

The decisions regarding the interventions were also backed by scientific evidence.

In many of the early studies oral health education classes was conducted with help of oral health

education lectures which extended up to 60 minutes (Tai et al. 2001), (Vanobbergen et al. 2004).
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The FGDs with teachers had indicated the attention span of children would be 20 to 30 minutes
and they would be interested to watch videos. The actual attention span of 6-12 year old children
ranged from 12 -36 minutes (Balance. 2020). Educational classes for students would be more
effective if they were conducted with help of videos instead of just lectures because video tutorials
make the learning process fun, effective, responsive and fruitful (Bregwall. 2015). So, in our study
the oral health education classes were conducted with the help of a 20 minutes oral health education

video we made. The video had cartoons, pictures and attractive background music.

The oral health education video covered all the topics on which the children needed awareness
which were identified from the baseline survey and the FGDs with parents and teachers.
Introduction was about the importance of teeth to catch the attention of the teeth. Children knew
the role of teeth in chewing and smiling but the role of teeth in speaking was new to them (Johnson

& Sandy. 1999).

The FGDs with parents and teachers indicated that issues like irregularly placed permanent teeth
due to lack of space, delayed shedding of deciduous teeth were common among the children and
some parents were not giving adequate importance to problems of deciduous teeth. Decay of the
deciduous teeth can cause damage to the tooth buds of the permanent teeth. If deciduous teeth are
lost before time or if they are retained i the mouth beyond therr shedding time there won’t be
adequate space for the permanent teeth to erupt. It can lead to crowding, rotation, midline
discrepancies orimpaction of the permanent teeth (Ahamed et al. 2012). So, we decided to include

the importance of deciduous teeth in the oral health education video.

According to the baseline survey only 70 % of the children had the knowledge regarding the
symptoms of dental caries. More than 50 % of the children had no idea regarding the symptoms
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of gum diseases or how to prevent gum diseases. In the study by Al-Darwish 55.6% of children
had the knowledge regarding the symptoms of dental caries, 63.5% of children had knowledge
regarding symptoms of gum diseases and 21% of children had no idea how to how to prevent gum
diseases (Al-Darwish. 2016). Dental caries and gingivitis are the most common diseases affecting
the children (Nasser et al. 2019). Dental caries if left untreated can lead to pain, abscess formation
and tooth loss. Gum diseases cause bleeding from gums and if left untreated for a long time they
can lead to tooth loss (FDI. 2015). So, we decided to include the causes, symptoms, sequelae and

prevention of dental caries and gum diseases in the oral health education video.

In our study the baseline survey showed that only 39.8% of children knew that oral health and
general health were related. In the study by Vishwanathaiah among 10-14 old children almost all
children knew that oral health and general health were related (Vishwanathaiah. 2016). Poor oral
health is related to digestive problems (Olsen and Yamazaki, 2019), heart diseases (Najafipour et
al. 2013) and lung diseases (Gomes-Filho etal. 2010). So, we decided to include how oral health

is related to general health in the oral health education video.

Baseline survey showed that about 15.3% of the children daily had sweets and 38.7% of them had
soft drinks once in a week. FGDs with parents and teachers also indicated that children liked
packed food items and bakery foods items very much. FGDs also indicated that children were not
that found of vegetables and they sometimes drank pipe water. Dietary free sugars are the most
important risk factor for dental caries. Both the amount of sugars and their frequency of
consumption are risk factor for development of dental caries. According to WHO a child’s daily
intake of free sugars has to be <5% of total energy intake (Moynihan. 2016). The inherent acids
and sugars in soft drinks have both acidogenic and cariogenic potential, leading to dental caries

and enamel erosion (Cheng et al. 2009) . Fruits, vegetables and good drinking water are essential
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for good oral health (UIC. 2017). So, we decided to include dietary habits good for oral health and
dietary habits bad for oral health in the oral health education video. The importance of reduced
intake of sweets, packed food items, packet juices and soft drinks were also included. We also
included how bacteria acted on sugar and produced acids which attacked the tooth enamel leading

to dental caries (NIDCR. 2019).

In our study the baseline survey showed that only 55% of the children brushed their teeth at least
two times daily. All the children brushed their teeth in the morning majority of them brushed their
teeth before breakfast. Similarly in the study by Priya et al. among 10-16 year old children about
60% of the children brushed their teeth at least two times daily and almost all of them brushed
their teeth in the morning (Priya et al. 2013). To maintain good oral health twice daily tooth
brushing with tooth paste is needed to remove the dental plaque (Holt et al. 2000). Tooth brushing
after breakfast helps to remove the food remnants from oral cavity but it should be done about
thirty minutes after eating breakfast. Acidic food can weaken the enamel temporarily so tooth
brushing should not be done immediately after taking acidic food, so morning tooth brushing
should be done about thirty minutes after eating breakfast (Watson. 2020). So, we decided to
include importance of twice daily tooth brushing and importance of morning tooth brushing after

breakfast in the oral health education video.

In our study the baseline survey showed that about 15% of children used charcoal either regularly
or occasionally to clean their teeth. Some children also used materials like tooth power, salt and
mango leaf to clean their teeth. FGDs with parents and teachers indicated that some parents and

teachers also encouraged children to use charcoal to clean their teeth because of myths associated
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with charcoal use like cleaning teeth with finger using charcoal, by applying pressure they could
recline forwardly placed teeth and charcoal could whiten the yellow colored teeth. Fact is that
materials like charcoal, salt, pepper, tooth powder are abrasive and they wear down tooth enamel
and make teeth appear yellow. Everyday use of charcoal could cause tooth sensitivity and could
stain older teeth and dental restorations, like wveneers, bridges, crowns, and white fillings
(Longhurst. 2019). So, we de decided to included detrimental effects of tooth cleaning with

materials like charcoal, salt, pepper, tooth powder

In our study the baseline survey showed that about 86 % of children were not following the correct
brushing technique. About 91.2% of children cleaned their tongue among them only 3.7% of them
used tooth brush to clean their tongue, rest of them used either tongue cleaners (78.5%) or midrib
of coconut leaves (17.5%). FGDs with parents and teachers also indicated that children needed
training regarding tooth brushing and tongue cleaning technique. Similarly, in the study by
Vishwanathaiah 97% of children were not following correct brushing technique. About 99.14% of
the children cleaned their tongue and a them 79% of the children used tongue cleaners
(Vishwanathaiah. 2016) . Different methods of tooth brushings are there, but in our study, we
adopted the Modified Bass brushing technique. The Modified Bass brushing technique is the most
widely accepted and most effective method of brushing. It is vibratory method of tooth brushing
in which the sub gingival plaque is also removed (Poyato-Ferrera et al. 2003). Tongue cleaning
with tongue cleaners could damage the taste buds so it would be better to use tooth brush to clean
the tongue. Tongue cleaning removes debris and bacteria from the tongue (Vaksman. 2018). So,
tooth brushing technique and tongue cleaning technique were included in the oral health education

video. In order to teach skills like tooth brushing and tongue cleaning live demonstrations, practice
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sessions and individual instructions were more important than audiovisual aids (Leal etal. 2002).
So, in our study after the oral health classes children were divided into small groups and were
given demonstration of tooth brushing and tongue cleaning technique. After that each child
practiced the tooth brushing and tongue cleaning technique with the model and the tooth brush and
all their doubts were cleared there itself. Naidu and Nandlal had also used model to demonstrate

tooth brushing technique to children in their intervention program (Naidu & Nandlal. 2017).

Baseline survey in our study showed that only 49.3% of children changed their tooth brush in three
or less than three months. Rest of the children changed their brush either in six (31.8%) or more
than six months (1.9%) or when the bristles of their brush wearied off (17%). FGDs with parents
also indicated that many children used the same tooth brush for more than three months or till the
bristles of the brush wear doff. FGDs with parents also indicated that many children did not know
how much tooth paste to be taken. Similarly, in the study by Vishwanathaiah only 30.86% of
children changed their tooth brush in three months. Rest of the children changed their brush either
in six months (43.43%), one year (0.57%) or when the bristles of their brush wearied off (22.14%)
and about 3% of children were unaware of the time of changing the toothbrush. The study also
reported that only 11% of the children applied pea-sized amount of toothpaste on the tooth brush
rest of them either applied toothpaste to full length of bristles (53,43%), applied to half-length of
the bristles (35.57%) (Vishwanathaiah. 2016). According to the Centers for Disease Prevention
and Control (CDC) toothbrush had to be replaced every 3 to 4 months (Watson. 2019). A ‘pea
sized’ amount of tooth paste is recommended for children (ADA. 2014). So, we included topics

like when to change tooth brush and how much tooth paste to be taken in the oral health video.
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In our study the baseline study showed that about 99.6 % of children always washed their mouth
after taking meals. FGDs with parents and teachers indicated that even though the children washed
their mouth after meals most of the children did not wash their mouth after eating snacks in
between meals. In the study by Vishwanathaiah around 92.29% children did not rinse the mouth
after meals (Vishwanathaiah. 2016). Rinsing the mouth with water every time after eating food or
drinking water can protect the enamel by removing the leftover food and sugar; when rising with
water is not possible drinking good water is also a great way to maintain oral and overall health
(Taylor & McLaws. 2017). So, we included the importance of washing mouth every time after

meals and snacks in our oral health education video.

According to the baseline survey only 57.4 % of children thought of visiting a dentist if they
experienced tooth ache. About 23.4% of children had no idea what to do if they experienced
bleeding from their gums. FGDs with the parents also indicated to tackle tooth pain many children
and their parents adopted tactics like taking painkillers without consulting dentist, placing Vicks
on the tooth, placing clove oil on tooth, placing axe oil on tooth, placing eucalyptus oil on tooth
etc. Placing chemicals like eucalyptus oil, Vicks, axe oil, clove oil etc. on the tooth can cause
ulcerations, and erosive lesions with burning sensation on the gums and the oral epithelium
(Agarwal & Lakshmi.T. 2013). The best thing to do when you experience tooth pain or bleeding
from gums is to seek treatment from a dentist (Blahd. 2019). So, we decided to include topics like
what to do and what not to do if you experience tooth pain or bleeding from gums in the oral health

education video.
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In our study the baseline survey showed that about 79% of children knew that tobacco products
were harmful to oral health and about 0.2% of children had used tobacco products in the last six
months. FGDs with parents indicated that for fun some children imitated how elders used tobacco
products. Similarly in the study by Blaggana et al.,71% children knew that smoking was harmful
to oral health (Blaggana et al. 2016). In the study by Jaisoorya at al. the life time prevalence of
tobacco use among 12 to 13 year old children was 3.1% (Jaisoorya et al. 2016). Tobacco use is
associated with harmful effects on health like oral cancer, lung cancer, heart diseases, respiratory
diseases and other diseases (Bonnie et al. 2015). So, we included the harmful effects of tobacco

products in the oral health education video.

According to the baseline survey about 44.3% of children had never visited adentist. Among those
children who had visited dentist only 22% of them had visited dentist in last six months and only
1.5% of them had their last dental visit for regular dental checkup. FGDs with parents and teachers
also indicated that parents most parents did not took their children for regular dental checkups.
Gualie and Tayachew reported that in their study 58.8% of the children had never visited a dentist
and among those children who had visited the dentist only 1.15% of them went for regular dental
checkup (Gualie & Tayachew. 2018). Olatosi et al. reported that most of the parents thought that
there was no need to take the children to the dentist unless there was a problem so they did not
take their children for regular dental checkup (Olatosi. 2019). A regular dental checkup every six
months is important because they help keep the teeth and gums healthy. Regular dental checkups
increase the probability of diagnosing and managing oral diseases in their early stages thus limiting
any significant or irreversible damage to teeth and gums (John et al. 2017). So, we included the

importance of regular dental checkups every six months in the oral health education video.
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The oral health education materials we developed for our study included charts, pamphlets, and

brushing charts.

The charts were pasted in the class rooms. A total of four charts were developed. First two charts
included the main points of all the topics which were covered in the OHE class. The third chart
illustrated the brushing technique. The fourth chart dealt with the shedding time of deciduous teeth
and eruption time of permanent teeth. Post intervention FGDs with teachers of the children in the
intervention group indicated that the charts were useful in reminding children regarding the
important points of the oral health education class including brushing technique. Tolvanen et al.
had also used posters as a means to provide oral health education to children in their oral health

intervention (Tolvanen et al. 2009).

One pamphlet was developed, with information printed on both sides of it. Copies of the pamphlet
were taken and distributed among the children. Children took the copies of the pamphlets to their
parents and family members. Pamphlets were also distributed to the teachers and staff in the
school. FGDs with parents and teachers during the phase 1 of the study had indicated that it was
not feasible to conduct separate OHE classes for the parents and the teachers. So, through the
pamphlets we were able to inform the parents and teachers regarding the main points of all the
topics which were covered in the oral health education classes, the correct method of tooth
brushing, the shedding time of deciduous teeth and eruption time of permanent teeth. Post
intervention FGDs with parents and teachers of the children in the intervention group indicated

that the pamphlets were useful in providing oral health awareness to parents and teachers. Sadana
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et al. had used self-educational take —home pamphlets were used to provide oral health education

to 10-12 year old children in their oral health education intervention (Sadana etal. 2017).

According to the baseline survey among those children who brushed their teeth only once daily,
66% of them failed to brush their teeth twice daily because of forgetfulness. FGDs with parents
and teachers during the phase 1 of the study also indicated that most of the children did not brush
their teeth at night because of forgetfulness and they needed reminders for twice daily brushing.
Al-Darwish also reported that many children did not brush their teeth at night because of
forgetfulness (Al-Darwish. 2016). Tooth brushing charts have been found to be helpful for children
who forget to brush their teeth twice daily (Watson. 2020). So monthly brushing charts were
developed and distributed among the children after every OHE class. Each child received of total
of three brushing charts over a period of three months. It had had boxes for the children to put tick
mark after they did tooth brushing during morning and at night. Post intervention FGDs with
parents and teachers of the children in the intervention group indicated that the brushing, charts

were useful in reminding the children regarding twice daily tooth brushing.

In many of the earlier oral health education interventions for children, the teachers played an
important role. In many of those studies the oral health education classes were taken by the teachers
(Naidu & Nandlal. 2017), (Tai et al. 2001). In our study the role of the teachers was not
predetermined, it was determined based on the information gathered during the phase 1 of the
study. According to the baseline survey among those children who brushed their teeth only once
daily, 19% of them failed to brush their teeth twice daily because of laziness. FGDs with parents
and teachers also indicated that some of the children did not brush their teeth at night because of

laziness; and encouragement from the teachers would motivate those children for twice daily
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brushing. So, we sought the participation of the class teachers and they were happy to be a part of
the intervention program. During the regular school days, the class teachers reminded and
encouraged the children to brush twice daily. At the end of every month after the OHE class, the
class teachers checked the brushing charts of the children and gave their comments according to
the instructions given to them. Post intervention FGDs with parents and teachers of the children in
the intervention group indicated that encouragement from teachers was a good motivation for the
children for twice daily tooth brushing. ‘Good’ comment and ‘star mark’ on the brushing chart by

the class teacher acted as positive reinforcements for twice daily brushing.

During the phase 1 of our study the in depth interviews with parents of the children who showed
extremes of oral hygiene status in the base line survey helped us to identify the external factors
which affected the children’s oral health. The external factors we identified were lack of available
and affordable nearby dental care services, delay in getting appointment in government dental
facilities, costly private dental facilities, long waiting time in government dental hospitals and lack
time from parents’ part. Earlier studies also had made similar findings. Bhatia et al. identified that
long waiting at the dental clinics and parents commitment towards others work had affected
children’s dental visits (Bhatia et al. 2018). Verma et al. reported that in government dental clinics
the waiting times were longer, the appointments took longer time, there was unavailability of
medicines and even lack of emergency dental services. In spite of all these patient still opted for
government dental clinics because they were cheaper than private dental care centers (Verma et
al. 2012). The external factors identified in our study were not addressed in our intervention

program because it was beyond the scope of our study.
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In our study among those children who had never visited the dentist, about 30.9% of those children
(13.8% of the total children) reported that it was because of fear that they never visited a dentist
and the rest 4.4% reported that they never visited a dentist because their parents never took them
to a dentist. Among those children who reported that they never visit a dentist because of fear,
60.32% of them reported that they feared tooth extraction while the rest of the 30.7% reported that
they had the fear of injection. Earlier studies also had similar findings. AlSarheed reported that in
his study 12% of the children did not go for dental treatments because of fear. He also reported
that fear of injection and tooth extraction were the most common fears that prevented children
from going to dentist (AlSarheed. 2011). Bhagat et al. reported that many children missed their
dental checkups due to parental failure. The barriers which prevented parents from taking children
taking to the dentist were lack of knowledge regarding importance of oral health, treatment cost
and time, missing school, daily work load, fear of treatment, and multiple visits (Bhagat et al.
2014). FGDs with parents of the children in the intervention group indicated that through pamphlets
we were able to provide oral health awareness to the parents including the need of regular dental

visits for children.

The baseline survey in our study showed that among those children who had visited dentist, the
most common reasons for their last dental visit were tooth pain and dental caries. Many of the
earlier studies had also reported that the most common reasons for dental visit among children
were tooth pain and dental caries (Olatosi et al. 2019), (Subramaniam & Reghuvaran. 2019). In
our study about 98.9% of children had some form of gingivitis. But among those children who had
never visited the dentist, about 64.7% (that means 28.6% of total children) of them did so because

they believed that they had no dental problems. So, it was the lack of awareness about their oral
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health problems that prevented them from seeking dental care. Sanguida et al also reported that
the most common reason for children not visiting a dentist was parent’s belief that their children
had no dental problems (Sanguida et al. 2019). So, there is a need for oral health education
intervention programs like ours which could make the children aware of their oral health problems
so that they would seek care for their problems.

The baseline survey showed that the absenteeism from school in the last three months due to oral
health problems was about 13.3%. The FGDs with parents and teachers also showed that many
children missed their classes due to oral health problems. Neves et al. reported that the prevalence
of absenteeism among preschool children due to oral problems was 8.4 % (Neves et al. 2016). Ruff
et al, in the systematic review and meta-analysis on oral health, academic performance, and school
absenteeism in children reported that poor oral health is significantly associated with increased
chance of absenteeism and poor academic performance (Ruff et al. 2019). So, there is a need for
more preventive oral health education intervention programs like ours which could improve the

oral health status of the children.

5.2.Strengths of the study

1. This study was planned, developed and implemented based on the PRECEDE-PROCEED
model. All the phases of the PRECEDE-PROCEED model were included in this study.

2. This study followed a health behavior theory based approach. Appropriate theories were
selected and applied in all stages whenever they were needed.

3. Inthis study the OHE intervention was not pre-planned. It was developed according to the
needs of the children. Only decision regarding the intervention which was decided prior to

the start of the study was that the intervention group would receive three sessions of oral
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health education classes by the dentist at one month apart. All the other decisions were

made based on the information gathered during the phase 1 of the study.

5.3.Limitations of the study

1.

2.

To find out the long-term effect of the study, long term follow up would be needed.

The external factors like lack of available and affordable nearby dental care services, delay
in getting appointment in government dental facilities, costly private dental facilities, long
waiting time in government dental hospitals and lack of time from parents’ part which

affected the oral health behavior of the children could not be addressed in the intervention.

5.4.Future implications

1.

Similar studies with long term follow up periods should be done to find out the effect of
long-term effect of the OHE intervention.

In future studies the OHE intervention should try to address the external factors that could
affect the oral health behavior of the children.

If possible, in future studies the OHE intervention program should include OHE classes for
parents and teachers along with OHE classes for children.

Future studies should try to find out the effect of similar OHE intervention in which the

OHE classes would be taken by trained teachers.

5.5.Policy Recommendations

1. Oral health education classes should be part of school syllabus

2.

Involvement of parents and teachers in OHE classes

196



Periodic oral health check-up of children by oral health nurses/ dentists should be arranged in the schools.

. Weekly tooth brushing drills can be arranged after school assembly.

. Tooth brushing Kits can be provided to chidren via schools.

Implementing anti-tobacco rules in schools in a stricter way.
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CHAPTER 6
SUMMARY AND CONCLUSION

6.1. Summary

In our study we wanted to find the effect of a school OHE intervention involving three sessions of
oral health education classes by the dentist at one month apart on the oral hygiene status among 6-
12 year old school children. We adopted a health behavior theory based approach based on
PRECEDE-PROCEDE model framework for development, implementation and evaluation of our

OHE intervention.

The major finding of the study was that the OHE intervention program was effective in improving
the oral hygiene status of the 6-12 year old children. The importance of this finding was that the
improvement occurred even when the children were having a fair oral hygiene status at the
baseline. This was possible because the intervention was planned and implemented after carefully

understanding the health problems, health behaviors, social and familial situations of the children.

Other important findings of the study were

. The OHE intervention program was effective in improving the gingival health status
of the 6-12 year old children.

. In the intervention group the OHE intervention resulted an increase in the prevalence
of normal and mild gingivitis and a decrease in the prevalence of moderate and severe
gingivitis indicating an improvement in the gingival health status of the children in the

intervention group.
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The OHE intervention program was effective in improving the oral health related

knowledge, attitude and practices of the 6-12 year old children.

OHE intervention was effective in proving a better dental health status to children in
the intervention group compared to the children in the control group

The prevalence of dental caries among 6-12 year old children was 67.1% (62.73 -
71.26%). The prevalence of dental caries in deciduous dentition of 6-12 year old
children was 52.25% (47.71-56.78%) and the prevalence of dental caries in permanent
dentition of 6-12 year old children was 37.2% (32.90 — 41.67%). About 22.4% of
children had dental caries in both deciduous and permanent dentition.

About 98.9% of children had some form of gingivitis. The prevalence of mild
gingivitis was 73.11% (69.09 — 77.15%) and that of moderate gingivitis was 24.9%
(21.17 — 29.03%). Severe gingivitis was prevalent in 0.86% (0.23 — 2.18%) of
children.

At baseline only 20% of children had good oral hygiene status. About 70.8% of
children had fair oral hygiene status and about 9.2% of the children had poor oral

hygiene status.

6.2.Conclusion

To conclude, our study used the PRECEDE-PROCEED model as a framework for development,

implementation and evaluation of health behavior theory based school oral health education (OHE)

intervention program i 6-12 year old children. The results showed that our school OHE

intervention involving three sessions of oral health education classes by the dentist at one month

apart was effective in improving the oral hygiene status among 6-12 year old children, the

prevalence of dental caries among 6-12 year old children was 67.1% (62.73 - 71.26%), overall
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prevalence of gingivitis among 6-12 year children was 98.9%, in the intervention group the OHE
intervention resulted an increase in the prevalence of normal and mild gingivitis and a
decrease in the prevalence of moderate and severe gingivitis indicating an improvement in the
gingival health status of the children in the intervention group and the OHE intervention program
was effective inimproving the oral health related knowledge, attitude and practices of the 6-12 year
old children. In future similar studies with long term follow up may be done to find out the long-

term effect of the OHE intervention.
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Appendix 2 — Approval from Additional Director of Public Instruction

Office of the Director of Public Instruction,
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All concerned.
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Appendix 3 — Approval from Deputy Director of Education, Thiruvananthapuram
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Focus group discussions (FGDs) with teachers of 6-12 year old school children
FGD guidelines

What comes to your mind when you think of “oral health of children”?

Explore
- Oral hygiene practices of children
- Dietary habits of children
- Common oral health complaints of children
- Absenteeism of children from school due to oral health problems
- Nearby dental care services
- Dental visits of children
- Tobacco use among children

If we plan a way to teach your students regarding oral health, how do you think we should do it?

Explore
- Their expectations regarding the class
- Suitable time and methods to conduct classes
- Available facilities in the schools (free periods, class rooms, plug points etc)
- Their willingness to be part of the program
- Usefulness of brushing charts
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Appendix 4ii — Guidelines for conducting FGDs with teachers of 6-12 old school children
(Malayalam version)
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Appendix 5i — Guidelines for conducting FGDs with parents of 6-12 old school children (English
version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of 6-12 year old school children
FGD guidelines

1. What comes to your mind when you think of “oral health of children™?

Explore
- Oral hygiene practices of children
- Dietary habits of children
- Common oral health complaints of children
- Absenteeism of children from school due to oral health problems
- Nearby dental care services
- Dental visits of children
- Tobacco use among children

2. Ifwe plan a way to teach your children regarding oral health, how do you think we should do it?

Explore
- Their expectations regarding the classes
- Their willingness to be part of the program
- Use of mobile phones to reach out to them
- Usefulness of brushing charts
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Appendix 5ii — Guidelines for conducting FGDs with parents of 6-12 old school children
(Malayalam version) . .
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Appendix 6i — Baseline survey-pretested structured interview schedule (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized

controlled trial
Baseline survey-pretested structured interview schedule Unique

ID:

Section A: General information

Al Name of the school
A2 Type of school 1. Governmentschool
2. Governmentaided school
A3 School code
A4 Standard
A5 Division
A6 Area 1. Urban
2. Rural
A7 Medium of education 1. English
2. Malayalam
A8 Name of class teacher
A9 Phone no: of classteacher
A10 Name of the child
All Father’'sname
Al12 Father’s phone no:
A13 Mother’s name
Al4 Mother’s phone no:
A15 Address

Abi a




Section B: Socio demographic information

Bl

Child’sage incompletedyears

B2

Sex

Male
Female

B3

Religion

[To be noted from school
records]

HWwNPREINE

Hindu
Muslim
Christian

Others (SPECITY) vt

B4

Caste

[To be noted from school
records]

s wN e

General
OBC

SC

ST

Others (SPECITY) vt

B5

Father’s occupation

ok wnNE

Notemployed

Daily wage worker
Agriculture

Private employee
Government employee

Others (SPECITY) .ot

B6

Mother’s occupation

Notemployed

Daily wage worker
Agriculture

Private employee
Government employee

Others (SPECITY) .ot

B7

House

Own
Rent

B8

Roof of house

WNEINPIO LR WN e

Concrete
Tiles
Thatch
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Section C: Oral heath related knowledge

C1 From where doyou getinformation about 1. Parents
teeth?
2. Teachers
[More than one answercan be
marked] 3. Books
4. Televisionadvertisements
5. Radio
6. Friends
C2 Which of the following food items can cause 1. Sweets
dental caries? 2. Fruits
3. Vegetables
4. Don’tknow
Cc3 Which of the following are symptoms of 1. Bleedingfromgums
dental caries? 2. Toothache
3. Don’tknow
c4 How can you prevent dental caries? 1. By propertoothbrushing
2. By eatingmore sweets
3. Don’tknow
C5 Which of the following are symptoms of gum 1. Bleedingfromgums
disease? 2. Tooth ache
3. Don’tknow
cé6 How can you preventgumdisease? 1. By propertoothbrushing
2. By eatingmore sweets
3. Don’tknow
c7 Which of the following are harmful to oral 1. Tobacco products
health? 2. Fruits
3. Vegetables
4. Don’tknow
Cc8 Is oral healthrelated to general health of the 1. Yes
body? 2. No
3. Don’tknow
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Section D: Oral health related attitude

D1 Isitnecessarytokeepyourteethclean? 1. Yes
2. No
3. Don’tknow
D2 Is regulardental check-up needed fororal 1. Yes
health? 2. No
3. Don’tknow
D3 If you have tooth ache whatdo youdo? 1. Visitadoctor
[More than one answer can be 2. Visitadentist
marked]
3. lIgnorethe pain
4. Saltwater gargle
5. Stoptooth brushing
6. Take medication withoutvisiting dentist
7. Brush teeth
8. Wash withice water
9. Place eucalyptusoil
10. Don’t know whatto do
D4 If you have bleeding from gums whatdo you 1. Visitadoctor
do?
2. Visitadentist
[More than one answercan be
marked] 3. lIgnorethebleeding
4. Stoptooth brushing
5. Saltwater gargle
6. Brushteeth
7. Wash withice water
8. Wash with water
9. Don’t know whatto do

A6id




Section E: Oral health related practice

El How often doyoucleanyour teeth? 1. Daily
2. Daily, butsometimesoncein2days
3. Oncein 2days
E2 Who cleansyourteeth? 1. Myself
2. Mother
3. Father
4. Grand mother
5. Grand father
6. Elderbrother/sister
7. Myselfwiththe help fromanotherperson
(specifywhoisanother person)
E3 What do you cleanyour teeth with? 1. Tooth brushand tooth paste
2. Tooth brush and tooth powder
3. Fingerandtooth powder
4. Tooth brush, tooth paste and occasionally
charcoal
5. Tooth brush, tooth paste and charcoal
6. Tooth brush, tooth paste and occasionally tooth
powder
7. Tooth brush, tooth paste and tooth powder
8. Tooth brush, tooth paste, saltand mango leaf
[ Ifansweris option 3 go to E9, else goto E4]
E4 How manytimes doyou brush yourteeth 1. Once
daily? 2. Twice
3. More than twice
[ Ifansweris ‘once’ thengo to E5, else goto
E6]
E5 Why don’tyou bush your teeth twice daily? 1. Notime
2. |forget
3. Ifeellazy
E6 When do you brush yourteeth? 1. Morningbefore breakfast
[More than one answercan be 2. Morningafter breakfast
marked]
3. Atnightbefore goingtobed |:|
4. Others(specify)
E7 In which way do you brush your teeth? 1. Sidewise
2. Upanddown
3. Circular




E8 When do you change your tooth brush? 1. Onceinamonth
2. Onceinthree months

Oncein six months

Abi e . More than 6 months
5. When bristles wear off
E9 Do youcleanyour tongue? 1. Yes
2. No
[Ifansweris ‘yes’ goto E10, else go E11]
E10 How doyou cleanyourtongue? 1. Usingtooth brush
2. Usingtonguecleaner
3. Using midrib of coconut leaf
E11 Do you alwaysrinse your mouth afterfood? 1. Yes
2. No
[Ifansweris ‘no’ go to E12, else goto E13]
E12 Why didn’tyou always rinse your mouth after 1. Notime
food? 2. Iforget
3. No wateravailable
4. Thereisno needtorinse the mouth afterevery
meal
E13 How often doyou eat sweets? 1. Never
2. Daily
3. Oncein2-3days
4. Onceinaweek
5. Onceinamonth
E14 How often do you drink soft drinks like pepsi, 1. Never
coca-cola? 2. Daily
3. Oncein2-3days
4. Onceinaweek
5. Onceinamonth
E15 Have you evervisited adentist? 1. Yes
2. No

3. Don’tremember
[Ifansweris ‘yes’ goto E16; if answeris ‘no’ go to E18, if
answeris ‘don’tremember’ goto E20]

E16 Whendid you lastvisita dentist? 1. Lessthan one month
Between 1-6 months

More than six months

E17 What was the reason for the last dental visit? Regulardental check-up

Tooth pain

Bleeding from gums
Dental caries

Mal positioned teeth
Extraction of teeth
Fractured teeth
Depositsonteeth

. Missing/unerrupted teeth
10. Don’tremember

©ENOUAWNP[WwN
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[Go to E20]

E18 What is the reason for not visiting adentist? 1. Notoothproblem

2. lam afraid

3. Parentsdid nottake me
[Ifanswerisoption 2, go to E19, else goto E20]

E19 Why are you afraid to go to dentist? 1. Fearofneedle
2. Fear of extraction

3. Fear of dental chair

E20 Have you used any of the tobacco products 1. Yes

like cigarettes, beedi, pan-masala, bete quid 2. No

with arecanutin the last six months?
E21 Have you taken leave from school in the last 1. Yes

three months due to any dental related 2. No

problems like tooth pain, bleeding from

gums? answeris ‘yes’ goto E22]
E22 How many days of leave did you take? 1. 1day

2. 2days

3. More than 2 days
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Appendix 6ii — Baseline survey-pretested structured interview schedule (Malayalam version)
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Appendix 7 — Oral health assessment by clinical oral examination

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized

Oral health assessment by clinical oral examination

1. Simplified Oral Hygiene Index (OHI-S) (Greene & Vermillion 1964)
a. Debris Index - Simplified

16

DebrisIndex (DI) =

i

6
b. CalculusiIndex- Simplified

:

I

CalculusIndex (Cl) =

Oral Hygiene Index =

2. Gingival Index (Gl) (Loe & Siliness 1963)

55 52 64

24
16 12 5
i % .
] [l E B
L

44 32 36

84 72 75

Total score =
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3. Decayed-Missing-Filled Teeth Index (DMFTindex) (Kelin, Palmer & Knutson 1938)

17 16 15 14 13 12 11 21 22 23 24 25 26 27

47 46 45 44 43 42 41 31 32 33 34 35 36 37
Number of decayed teeth (DT) =
Number of missingteeth due to caries (MT) =
Number of filled teeth (FT) =

Total DMFT score =

4. Decayed-extracted-filled teeth Index (defindex) (Grruebbel 1944)

5 54 53 52 51 61 62 63 64 65

8 84 83 82 81 71 72 73 74 75

Number of decayed teeth (dt) =
Number of extracted teeth due to caries (et) =
Numberoffilled teeth (ft) =

Total defscore =
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Appendix 8i — Guidelines for conducting IDIs with parents of children who showed extremes of oral

hygiene status in the baseline survey (English version)

Effectiveness of a school oral health education inte rvention among 6-12 year old children in

Thiruvananthapuram educational district: a cluster randomized controlled trial

In depth inte rviews with parents of6-12 year old school children showed extremes of oral hygiene

status in the baseline survey

In depth interview guidelines

1.

What do you think about the oral health of your child?
Explore

- Oral hygiene practices of the child

- Dietary habits of the child

- Tobacco use of the child

- Dental visits of the child

How do you take care of your child’s oral health?

Explore

Oral hygiene instructions given to the child

Teaching of tooth brushing

Nearby dental care facilities

Difficulties faced in maintaining the oral health of the child (financial or others)

What do you think about your oral health and oral health of other family members?
Explore

- Common oral health complaints

- Oral hygiene practices

- Dental visits

- Tobacco use
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Appendix 8ii — Guidelines for conducting IDIs with parents of children who showed e xtremes of
oral hygiene status in the baseline survey (Malayalam version)
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Appendix 9i — Post intervention survey - structured interview schedule (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Post intervention survey- structured interview schedule Unique ID:

Section A: General information

Al

Name of the child

A2

Address

Write the code of theanswer in the box on the right side, in case of questions where more than one answers can be marked, put ‘X’ mark
in the boxes on the right side of the selected answers

Section B: Oral heath related knowledge

B1 Which of the following food items can cause 1. Sweets
dental caries? 2. Fruits
3. Vegetables
4. Don’tknow
B2 Which of the following are symptoms of 1. Bleedingfromgums
dental caries? 2. Toothache
3. Don’tknow
B3 How can you preventdental caries? 1. By propertoothbrushing
2. Byeatingmore sweets
3. Don’tknow
B4 Which of the following are symptoms of gum 1. Bleedingfromgums
disease? 2. Tooth ache
3. Don’tknow
B5 How can you preventgum disease? 1. By propertooth brushing
2. By eatingmore sweets
3. Don’tknow
B6 Which of the following are harmful to oral 1. Tobacco products
health? 2. Fruits
3. Vegetables
4. Don’tknow
B7 Is oral health related to general health of the 1. Yes
body? 2. No
3. Don’tknow
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Section C: Oral health related attitude

C1 Isitnecessarytokeepyourteethclean? 1. Yes
2. No
3. Don’tknow
C2 Is regulardental check-up needed for oral 1. Yes
health? 2. No
3. Don’tknow
C3 If you have tooth ache whatdo youdo? 1. Visitadoctor
[More than one answer can be 2. Visitadentist
marked]
3. lIgnorethe pain
4. Saltwater gargle
5. Stoptooth brushing
6. Take medication withoutvisiting dentist
7. Brush teeth
8. Wash withice water
9. Place eucalyptusoil
10. Don’t know whatto do
c4 If you have bleeding from gums what do you 1. Visitadoctor
do?
2. Visitadentist
[More than one answercan be
marked] 3. lIgnorethebleeding
4. Stoptooth brushing
5. Saltwater gargle
6. Brushteeth
7. Wash withice water
8. Wash withwater
9. Don’t know whatto do
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Section D: Oral health related practice

D1 How often doyoucleanyour teeth? 1. Daily
2. Daily, butsometimesoncein2days
3. Oncein 2days
D2 Who cleansyourteeth? 1. Myself
2. Mother
3. Father
4. Grand mother
5. Grand father
6. Elderbrother/sister
7. Myself with the help fromanotherperson
(specifywhoisanother person)
D3 What do you cleanyour teeth with? 1. Tooth brush and tooth paste
2. Tooth brush and tooth powder
3. Fingerandtooth powder
4. Tooth brush, tooth paste and occasionally
charcoal
5. Tooth brush, tooth paste and charcoal
6. Tooth brush, tooth paste and occasionally tooth
powder
7. Tooth brush, tooth paste and tooth powder
8. Tooth brush, tooth paste, saltand mango leaf
[ Ifansweris option 3 go to D9, else goto D4]
D4 How many times doyou brush yourteeth 1. Once
daily? 2. Twice
3. More than twice
[ Ifansweris ‘once’ thengo to D5, else go to D6]
D5 Why don’tyou bush your teeth twice daily? 1. Notime
2. |forget
3. Ifeellazy
D6 When do you brush yourteeth? 1. Morningbefore breakfast
[More than one answercan be 2. Morningafter breakfast
marked]
3. Atnightbefore goingtobed |:|
4. Others(specify)
D7 In which way do you brushyour teeth? 1. Sidewise
2. Upanddown
3. Circular
D8 When do you change your tooth brush? 1. Onceinamonth
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2. Onceinthree months
3. Onceinsixmonths
4. More than 6 months
5. When bristles wear off
D9 Do you cleanyour tongue? 3. Yes
4. No
[Ifansweris ‘yes’ goto D10, else go D11]
D10 | How doyou cleanyourtongue? 1. Usingtooth brush
2. Usingtonguecleaner
3. Using midrib of coconut leaf
D11 Do you always rinse your mouth afterfood? 1. Yes
2. No
[Ifansweris ‘no’ go to D12, else goto D13]
D12 | Why didn’tyou always rinse your mouth after 1. Notime
food? 2. |forget
3. No wateravailable
4. Thereisno needtorinse the mouth afterevery
meal
D13 How often doyou eat sweets? 1. Never
2. Daily
3. Oncein2-3days
4. Onceinaweek
5. Onceinamonth
D14 How often do you drink soft drinks like pepsi, 1. Never
coca-cola? 2. Daily
3. Oncein2-3days
4. Onceinaweek
5. Onceinamonth
D15 Have you evervisited adentist? 1. Yes
2. No
3. Don’tremember
[Ifansweris ‘yes’ goto D16; if answeris ‘no’ go to D17, if
answeris ‘don’tremember’ goto D19]
D16 | What was the reasonforthe lastdental visit? 1. Regulardental check-up
2. Tooth pain
3. Bleedingfromgums
4. Dental caries
5. Mal positionedteeth
6. Extractionofteeth
7. Fracturedteeth
8. Depositsonteeth
9. Missing/unerrupted teeth
10. Don’tremember
[Go to D19]
D17 | Whatisthe reasonfornot visitingadentist? 1. Notoothproblem

2. lam afraid
3. Parentsdid nottake me
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[If answerisoption 2, go to D18, else goto D19]

D18 | Why are you afraid to go to dentist? 1. Fearofneedle
2. Fearof extraction

3. Fear of dental chair

D19 | Haveyou usedany of the tobacco products 1. Yes

like cigarettes, beedi, pan-masala, bete quid 2. No

with arecanutin the last six months?
D20 Have you taken leave from school inthe last 1. Yes

three months due to any dental related 2. No

problems like tooth pain, bleeding from

gums? [Ifansweris ‘yes’ goto D21]
D21 How many days of leave did you take? 1. 1day

2. 2days

3. More than 2 days
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Appendix 9ii — Post intervention survey- structured interview schedule (Malayalam version)
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Appendix 10i — Guidelines for conducting FGDs with teachers of children in the inte rvention group
(English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with teachers of children who received oral health education
classes

FGD guidelines

1. Do you think that the oral health education classes were useful for the children?

Explore
- The experience children shared regarding the health education class
- Changes they noticed in the oral hygiene habits of the children
- Usefulness of oral health education materials (charts, pamphlets, and brushing charts)

2. What do you think about the oral health education intervention program?
Explore
- Their opinions regarding the program

- Suggestions for improving the program
- Need for such programs in future
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Appendix 10ii — Guidelines for conducting FGDs with teachers of children in the
intervention group (Malayalam version)
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Appendix 11i — Guidelines for conducting FGDs with parents of children in the intervention group
(English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of children who received oral health education classes

FGD guidelines

1. Do you think that the oral health education classes were useful for the children?

Explore
- The experience children shared regarding the health education class
- Changes they noticed in the oral hygiene habits of the children
- Usefulness of oral health education materials (pamphlets and brushing charts)

2. What do you think about the oral health education intervention program?
Explore
- Their opinions regarding the program

- Suggestions for improving the program
- Need for such programs in future
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Appendix 11ii — Guidelines for conducting FGDs with parents of children in the inte rvention group
(Malayalam version)
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Appendix 12i — Participant information sheet for teachers - FGDs with teachers of 6-12 old school
children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with teachers of 6-12 year old school children
Participant information sheet

| am Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for 6-12 year old school children. This discussion
will help me to understand the oral health related behaviours and problems of the children. Y our suggestions
would help me to plan and organize the oral health education classes in an effective way.

If you permit to record this discussion that would be convenient for me to save the time and to ensure all
important points from you are duly noted. The recording of this discussion will be kept under safe custody
and transcribed without revealing your identity, but only an identifying code. Both the recording and the
transcription of the discussion will be used for research purposes only. You are free to quit this discussion
atany point of time. If you have any doubt regarding the study please feel free to contact me in the address
given below. If you are willing to be a part of this discussion please sign the consent form.

Thank you.

Neethu Suresh (PhD Scholar)

Achutha Menon Centre for Health Sciences Studies

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum
Phone number: 9895471757
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Appendix 12ii — Participant information sheet for teachers - FGDs with teachers of 6-12 old school
children (Malayalam version)
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Appendix 13i —Consent form for teachers - FGDs with teachers of6-12 old school children (English
version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with teachers of 6-12 year old school children

Informed consent

I have read/ been read out the information in participant information sheet. I understand that you are
planning to conduct oral health education classes for 6-12 year old school children. | understand that this
discussion will help you to understand the oral health related behaviours and problems of the children and
the suggestions arising from this discussion would help you to plan and organize the oral health education
classes in an effective way. | also understand that you wish to record this discussion and that any
information collected from me will be used for the study purpose only. | know that I can withdraw from
this discussion at any time. By signing this consent form | voluntarily agree to take part in this discussion.

Participant’s name:
Participant’s signature:

Date:

Moderator’s name:
Moderator’s signature:

Date:
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Appendix 13ii — Consent form for teachers - FGDs with teachers of 6-12 old school children
(Malayalam version)
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Appendix 14i — Participant information sheet for parents - FGDs with parents of 6-12 old school
children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of 6-12 year old school children
Participant information sheet

| am Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for 6-12 year old school children. This discussion
will help me to understand the oral health related behaviours and problems of the children. Y our suggestions
would help me to plan and organize the oral health education classes in an effective way.

If you permit to record this discussion that would be convenient for me to save the time and to ensure all
important points from you are duly noted. The recording of this discussion will be kept under safe custody
and transcribed without revealing your identity, but only an identifying code. Both the recording and the
transcription of the discussion will be used for research purposes only. You are free to quit this discussion
atany point of time. If you have any doubt regarding the study please feel free to contact me in the address
given below. If you are willing to be a part of this discussion please sign the consent form.

Thank you.

Neethu Suresh (PhD Scholar)

Achutha Menon Centre for Health Sciences Studies

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum
Phone number: 9895471757
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Appendix 14ii — Participant information sheet for parents - FGDs with parents of 6-12 old school
children (Malayalam version)
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Appendix 15i — Consent form for parents - FGDs with parents of 6-12 old school children (English
version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of 6-12 year old school children

Informed consent

I have read/ been read out the information in participant information sheet. I understand that you are
planning to conduct oral health education classes for 6-12 year old school children. | understand that this
discussion will help you to understand the oral health related behaviours and problems of the children and
the suggestions arising from this discussion would help you to plan and organize the oral health education
classes in an effective way. | also understand that you wish to record this discussion and that any
information collected from me will be used for the study purpose only. | know that | can withdraw from
this discussion at any time. By signing this consent form | voluntarily agree to take part in this discussion.

Participant’s name:

Participant’s signature:

Date:

Moderator’s name:

Moderator’s signature:

Date:
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Appendix 15ii — Consent form for parents - FGDs with parents of 6-12 old school children
(Malayalam version)
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Appendix 16i — Participant information sheet for parents - Baseline survey and clinical oral
examination among children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Baseline survey and clinical oral examination among children
Participant information sheet for parents

I am Dr. Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for the children, before doing so | needto understand
the current oral health related knowledge, attitude and practices of children and also their oral health
problems.

I am inviting your child to participate in this study. If you agree to let your child participate in this study, I
will ask your child some simple questions regarding his/her oral health related knowledge, attitude and
practices. I would also like to examine your child’s mouth.

Your child’s participation in this study is entirely voluntary after giving his/ her assent. You or your child
can quit from this study at any time. It will not affect you or your child in any way.

There is no risk to your child if he/she participates in the study. Some children may experience mild
discomfort while oral examination.

Your child’s personal information will not be revealed in any publication or reports related to the study.
Only people associated with the study will have access to the personal information of the child.

If you have any doubt regarding the study please feel free to contact me directly (Phone number:
9895471757). In case you wish to seek any clarification regarding this study, you can contact the member-
secretary of the Institute Ethics Committee of Sree Chitra Tirunal Institute for Medical Sciences and
Technology (Dr Mala Ramanathan, phone number: 0471-2524234).

If you are willing to let your child take partin the study, please sign the consent form and return it with the
child as early as possible.

Signature of the researcher: Date:
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Appendix 16ii — Participant information sheet for parents - Baseline survey and clinical oral
examination among children (Malayalam version)
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Appendix 17i — Consent form for parents - Baseline survey and clinical oral examination among
children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Baseline survey and clinical oral examination among children
Informed consent form for parents

I have received a signed copy of the participant information sheetand | have read the information in it. |
understand that if my child participates in this study, you will askmy child some simple questions regarding
his/her oral health related knowledge, attitude and practices; and you would also examine my child’s mouth.
I know that my child or I can withdraw from this study atany time and it will not affectus in any way. |
understand that my child’s personal information will not be revealed in any publication or reports related
to the study. By signing this consent form I voluntarily permit my child to take part in this study.

I, father / mother / guardian of

voluntarily permit my child to take

part in this study.

Date:
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Appendix 17ii — Consent form for parents - Baseline survey and clinical oral examination among
children (Malayalam version)
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Appendix 18i — Participant information sheet for children - Baseline survey and clinical oral
examination among children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Baseline survey and clinical oral examination among children
Participant information sheet for children

I am Dr. Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for the children, before doing so | needto understand
the current oral health related knowledge, attitude and practices of children and also their oral health
problems.

I am inviting you to participate in this study. If you agree to participate in this study, | will ask you some
simple questions regarding your oral health related knowledge, attitude and practices. | would also like to
examine your mouth.

Your participation in this study is entirely voluntary after giving your assent. You can quit from this study
at any time. It will not affect your study in any way.

There is no risk to you if you participate in the study. Some children may experience mild discomfort while
oral examination.

Your personal information will not be revealed in any publication or reports related to the study. Only
people associated with the study will have access to your personal information.

If you have any doubt regarding the study please feel free to tell your parents or teachers to contact me
directly (Phone number: 9895471757). In case your parents or teachers wish to seek any clarification
regarding this study, they can contact the member- secretary of the Institute Ethics Committee of Sree
Chitra Tirunal Institute for Medical Sciences and Technology (Dr Mala Ramanathan, phone number: 0471-
2524234).

Your parents are aware of this study. If you are willing to take part in the study, please give your say so by
writing your name in the assent form and return it.

Signature of the researcher: Date:
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Appendix 18ii — Participant information sheet for children - Baseline survey and clinical oral
examination among children (Malayalam version)
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Appendix 19i — Assent form for children - Baseline survey and clinical oral examination among
children (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Baseline survey and clinical oral examination among children
Assent form for children

The participant information sheet had been read out to me. | understand that if | participates in this study,
you will ask me some simple questions regarding my oral health related knowledge, attitude and
practices; and you would also examine my mouth. | know that | can withdraw from this study at any time
and it will not affect me in any way. By writing my name in this form | agree to participate in this study.

Name of the child:

Date:
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Appendix 19ii — Assent form for children - Baseline survey and clinical oral examination among
children (Malayalam version)
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Appendix 20i — Participant information sheet for parents - In de pth inte rviews with parents of 6-12
year old school children showing extremes of oral hygiene status in the baseline survey (English
version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

In depth inte rviews with parents of6-12 year old school children showing extremes of oral hygiene
status in the baseline survey

Participant information sheet

I am Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. | am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I have examined your child’s mouth and I have asked a few questions to your child regarding his/her oral
health related behaviour. | have approached you for this interview because | wantedto know more regarding
the oral health related behaviour of your child and how you take care of your child’s oral health.

If you permit to record the interview, that would be convenient for me to save the time and to ensure all
important points from you are duly noted. The recording of your interview will be kept under safe custody
and transcribed without revealing your identity, but only an identifying code. Both the recording and the
transcription of your interview will be used for research purposes only. You are free to quit this interview
atany point of time. If you have any doubt regarding the study please feel free to contact me in the address
given below. If you are willing to be interviewed please sign the consent form.

Thank you.

Neethu Suresh (PhD Scholar)

Achutha Menon Centre for Health Sciences Studies

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum
Phone number: 9895471757
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Appendix 20ii — Participant information sheet for parents - In de pth inte rviews with parents of 6-12
year old school children showing e xtremes of oral hygie ne status in the baseline survey (Malayalam
version)

@1 umaREo Aflajojom glgj@leal 6- 12 UDQYEE Mdd @3 1e0e6 AUdO®s
BREOINOOMBNO 12288 GROINT ald@®M MGEM alBlalds1WS (IE@WIRMo
HOMBOMIM,)E8 I (@I® loMo

@RS 1MNdM a1B16IWMEIM A®Yes ool ol afQaioe MEI®o aRQOR0

GQOAIMWY0 &IEMA]SM 6 - 12 AUDMNSE M gD &518:8205 &m0 800w
MSODIM CRYOM 288 GRE1M)EIMoBI Mo

a108:S)80)MAUREN88 Alluem al(©@ s

oo Moy e, emdm (U8 ofl® @loymdd oMAYIQ IS Ga0dd eawles @
M@MQ CRMW 0S4 eEMIBRIWOS BINAW  GRLR® GACMIM aMMOB  GaNdD
0a0@O MMM qalimileal  nealaean  aflldpdadlml@oem.  neasemom e o
€021 6mM @IQYUMa o Aflgdedm Hlojleal 6 - 12 AUOMPS8 MWdud
S5 1BADSS  ADWOS  BREOINIOOVSN0 1288  GROINT  aldbdmm  M@ds)M
al®1a10ST®)0S  (alEWIRMo HOMBOVIMEBE B0) WIM (@I «loMo MSOMEB®IEN.
GRO MO0  @INIWAIW] MM MIBEOS &5 1Wes AW  al®1erdWEH®)o
QDS BREOINJARAIW]  MIMWMWEA]S BlRIBRe8HNO 2]  MIBEIOS &5 1eWIS
aflal Go10BJ6BR0d  6a1DG1E0)H®o  O2ID @M.  OIB:EIOS  E31@OS  ADWYES
@REOIN RO IS U3eIBBeRHN0a] &M@ An@IeDEOHIM0o ®IED
GREBBOMM@IEM  MIB:EIOS  &HSIWOS  QADWOS  BREINJo  MoEH18eMe ® a1
@ROIOImM@dem  emOM env @REIMEIe  MSOOYMO) .

g  @rEIMale  00eHHIAW  021@QPM  @IBW  GEMAIGILP@  @R®  MVA®o
anElendmM  w)oM  Ma0dW e M(@AQ] OIBBD AlO@M a8 (L IWIMOa]S
060880 afg6aldd20m GO SOOI o) sy qOW e )o.
@pElyelomImen  eneseddWles  mpessilond®]  myssileneaisie.  @I&d
@REIOMMM) 0G0~ |S;0000® 80 E&HIW  MGs Wi dlene  Geeloyelo
al®HROD]  af)Pyd. GREIRIOTINOO  006H0IAWIBB0  aldhBea]PIO00
NEOUAMEMIUW OO MO QD@D  ©alc@INENHWIBEY.  OIBWDSS  af)Ga|0d
cnlemedes lalo e GRE 26O oD alomyo adl@o020momoen. e
AlOMOODEN0 2] @8 D BE) a()on0®s 12lo Mo e 10D @O0y
0200101060 ca@NaNMOTI@ (oM  MIMealSdo. DD GREI2 6O 1@
alo®S)HO0M  MIBDSS MEDOAeME I  BAN®]  MWEAOIOOTI®B o]
OO 86))cb.

ma3).

Moy MeEs (nealaen aflgddmdlm)

@RoR® GAGMIMD OMMOB GaldB OaOG® MMM qualmy

@ 2@ ©loymdd enmdaYlQ 3S 6a0dd ealenc MMM GRMW oS emdIge],
SlUDMWo. GaNdemd mMud: 98954717

A20ii



Appendix 21i — Consent form for parents - In depth interviews with parents of6-12 year old school
children showing extremes of oral hygiene status in the baseline survey (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

In depth inte rviews with parents of6-12 year old school children showing extremes of oral hygiene
status in the baseline survey

Informed consent

I have read/ been read out the information in participant information sheet. I understand that | have been
approached by you for this interview because you wanted to know more regarding the oral health related
behaviour of my child and how I take care of my child’s oral health. I also understand that you wish to
record the interview and that any information collected from me will be used for the study purpose only. 1
know that | can withdraw from the interview at any time. By signing this consent form | voluntarily agree
to take part in this interview.

Participant’s name:

Participant’s signature/ Thumb impression:

Date:

Interviewer’s name:
Interviewer’s signature:

Date:
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Appendix 21ii — Consent form for parents - In depth interviews with parents of6-12 year old school
children showing extremes of oral hygiene status in the baseline survey (Malayalam version)
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Appendix 22i — Participant information sheet for parents — Oral health education inte rvention, post
intervention survey and clinical oral examination (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Oral health education intervention, post intervention survey and clinical oral examination
Participant information sheet for parents

I am Dr. Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for the children, and to find the effect of those oral
health education classes on oral health related knowledge, attitude and practices of children and their oral
health status.

I am inviting your child to participate in this study. If you agree to let your child participate in this study,
they will receive the oral health education classes. After the classes | will ask your child some simple
questions regarding his/her oral health related knowledge, attitude and practices. | would also like to
examine your child’s mouth.

Your child’s participation in this study is entirely voluntary after giving his/ her assent. You or your child
can quit from this study at any time. It will not affect you or your child in any way.

There is no risk to your child if he/she participates in the study. Some children may experience mild
discomfort while oral examination.

The benefit of participating in this study is that your child will receive oral health education class.

Your child’s personal information will not be revealed in any publication or reports related to the study.
Only people associated with the study will have access to the personal information of the child.

If you have any doubt regarding the study please feel free to contact me directly (Phone number:
9895471757). In case you wish to seek any clarification regarding this study, you can contact the member-
secretary of the Institute Ethics Committee of Sree Chitra Tirunal Institute for Medical Sciences and
Technology (Dr Mala Ramanathan, phone number: 0471-2524234).

If you are willing to let your child take part in the study, please sign the consent form and return it with the
child as early as possible.

Signature of the researcher: Date:
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Appendix 22ii — Participant information sheet for parents — Oral health education inte rvention,
post intervention survey and clinical oral examination (Malayalam version)
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Appendix 23i— Consent form for parents — Oral health education intervention, post intervention
survey and clinical oral examination (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Oral health education intervention, post intervention survey and clinical oral examination
Consent form for parents

I have received a signed copy of the participant information sheetand I have read the information in it. |
understand that if my child participates in this study, my child will receive oral health education class. |
also understand that you will ask my child some simple questions regarding his/her oral health related
knowledge, attitude and practices; and you would also examine my child’s mouth. I know that my child or
I can withdraw from this study at any time and it will not affect us in any way. I understand that my child’s
personal information will not be revealed in any publication or reports related to the study. By signing this
consent form | voluntarily permit my child to take part in this study.

I, father / mother / guardian of

voluntarily permit my child to take

part in this study.

Date:
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Appendix 23ii — Consent form for parents — Oral health education intervention, post intervention
survey and clinical oral examination (Malayalam version)
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Appendix 24i — Participant information sheet for children — Oral health education intervention,
post intervention survey and clinical oral examination (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Oral health education intervention, post intervention survey and clinical oral examination
Participant information sheet for children

I am Dr. Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I am planning to conduct oral health education classes for the children, and to find the effect of those oral
health education classes on oral health related knowledge, attitude and practices of children and their oral
health status.

I am inviting you to participate in this study. If you agree to participate in this study, you will receive the
oral health education classes. After the classes | will ask you some simple questions regarding your oral
health related knowledge, attitude and practices. | would also like to examine your mouth.

Your participation in this study is entirely voluntary after giving your assent. You can quit from this study
at any time. It will not affect your study in any way.

There is no risk to you if you participate in the study. Some children may experience mild discomfort while
oral examination.

The benefit of participating in this study is that you will receive oral health education class.

Your personal information will not be revealed in any publication or reports related to the study. Only
people associated with the study will have access to your personal information.

If you have any doubt regarding the study please feel free to tell your parents or teachers to contact me
directly (Phone number: 9895471757). In case your parents or teachers wish to seek any clarification
regarding this study, they can contact the member- secretary of the Institute Ethics Committee of Sree
Chitra Tirunal Institute for Medical Sciences and Technology (Dr Mala Ramanathan, phone number: 0471-
2524234).

Your parents are aware of this study. If you are willing to take part in the study, please give your say so by
writing your name in the assent form and return it.

Signature of the researcher: Date:

A24i



Appendix 24ii — Participant information sheet for children — Oral health education intervention,
post intervention survey and clinical oral examination (Malayalam version)
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Appendix 25i — Assent form for children — Oral health education intervention, post intervention
survey and clinical oral examination (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Oral health education intervention, post intervention survey and clinical oral examination
Assent form for children

The participant information sheet had beenread out to me. | understand that if | participates in this study,
I will receive oral health education class you. | also understand that you will ask me some simple
questions regarding my oral health related knowledge, attitude and practices; and you would also examine
my mouth. | know that | can withdraw from this study at any time and it will not affect me in any way.
By writing my name in this form | agree to participate in this study.

Name of the child:

Date:
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Appendix 25ii — Assent form for children — Oral health education intervention, post intervention
survey and clinical oral examination (Malayalam version)
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Appendix 26i — Participant information sheet for teachers - FGDs with teachers of children in the
intervention group (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with teachers of children who received oral health education
classes

Participant information sheet

| am Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I have conducted oral health education classes for 6-12 year old school children. This discussion would
help me to understand whether the classes and the oral health education materials given were useful. Your
suggestions would help me find out how to improve the oral health education intervention program.

If you permit to record this discussion that would be convenient for me to save the time and to ensure all
important points from you are duly noted. The recording of this discussion will be kept under safe custody
and transcribed without revealing your identity, but only an identifying code. Both the recording and the
transcription of the discussion will be used for research purposes only. You are free to quit this discussion
atany point of time. If you have any doubt regarding the study please feel free to contact me in the address
given below. If you are willing to be a part of this discussion please sign the consent form.

Thank you.

Neethu Suresh (PhD Scholar)

Achutha Menon Centre for Health Sciences Studies

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum
Phone number: 9895471757
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Appendix 26ii — Participant information sheet for teachers - FGDs with teachers of children in the
intervention group (Malayalam version)
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Appendix 27i — Consent form for teachers - FGDs with teachers of children in the intervention
group (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with teachers of children who received oral health education
classes

Informed consent

I have read/ beenread out the information in participant information sheet. | know that you had conducted
oral health education classes for 6-12 year old school children. | realize that this discussion would help you
to understand whether the classes and the oral health education materials given were useful. | also realize
that my suggestions would help you find out how to improve the oral health education intervention program.
I also understand that you wish to record this discussion and that any information collected from me will
be used for the study purpose only. | know that | can withdraw from this discussion at any time. By signing
this consent form | voluntarily agree to take part in this discussion.

Participant’s name:
Participant’s signature:

Date:

Moderator’s name:
Moderator’s signature:

Date:
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Appendix 27ii — Consent form for teachers - FGDs with teachers of children in the intervention
group (Malayalam version)
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Appendix 28i — Participant information sheet for parents - FGDs with parents of children in the
intervention group (English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of children who received oral health education classes
Participant information sheet

| am Neethu Suresh, PhD Scholar from the Achutha Menon Centre for Health Sciences Studies in Sree
Chitra Tirunal Institute for Medical Sciences and Technology. I am conducting a study titled “Effectiveness
of a school oral health education intervention among 6-12 year old children in Thiruvananthapuram
educational district: a cluster randomized controlled trial” as part of my PhD program. As part of the study
I have conducted oral health education classes for 6-12 year old school children. This discussion would
help me to understand whether the classes and the oral health education materials given were useful. Your
suggestions would help me find out how to improve the oral health education intervention program.

If you permit to record this discussion that would be convenient for me to save the time and to ensure all
important points from you are duly noted. The recording of this discussion will be kept under safe custody
and transcribed without revealing your identity, but only an identifying code. Both the recording and the
transcription of the discussion will be used for research purposes only. You are free to quit this discussion
atany point of time. If you have any doubt regarding the study please feel free to contact me in the address
given below. If you are willing to be a part of this discussion please sign the consent form.

Thank you.

Neethu Suresh (PhD Scholar)

Achutha Menon Centre for Health Sciences Studies

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum
Phone number: 9895471757
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Appendix 28ii — Participant information sheet for parents - FGDs with parents of children in the
intervention group (Malayalam version)
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Appendix 29i — Consent form for parents - FGDs with parents of children in the inte rvention group
(English version)

Effectiveness of a school oral health education intervention among 6-12 year old children in
Thiruvananthapuram educational district: a cluster randomized controlled trial

Focus group discussions (FGDs) with parents of children who received oral health education classes

Informed consent

| have read/ been read out the information in participant information sheet. | know that you had conducted
oral health education classes for 6-12 year old school children. | realize that this discussion would help you
to understand whether the classes and the oral health education materials given were useful. | also realize
that my suggestions would help you find out how to improve the oral health education intervention program.
I also understand that you wish to record this discussion and that any information collected from me will
be used for the study purpose only. I know that | can withdraw from this discussion at any time. By signing
this consent form | voluntarily agree to take part in this discussion.

Participant’s name:
Participant’s signature:

Date:

Moderator’s name:
Moderator’s signature:

Date:
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Appendix 29ii — Consent form for parents - FGDs with parents of children in the intervention
group (Malayalam version)
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Appendix 30 — Oral health education video - Slides
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Appendix 31 — The tooth brushing model and the tooth brush
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Appendix 32i — Chart 1
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Appendix 32ii — Chart 2
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Appendix 32iii — Chart 3
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Appendix 32iv — Chart 4
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Appendix 33i — Pamphlet side 1
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Appendix 33ii — Pamphlet side 2
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Appendix 34 — The Brushing Chart
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