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The objectives of this study were to assess the associations of school
environments with children’s oral behaviours and diseases. Second, to assess the
hierarchical relationships of children’s school performance with Oral Health Related
Quality of Life (OHRQoL), school absence, oral status, socioeconomic status and
social capital. Data on 925 sixth-grade children in Sakaeo province, Thailand were
collected through interview, oral examination, OHRQoL interview using the Child-
Oral Impacts on Daily Performance index, parental questionnaire and school records.
Chi-square test, logistic and linear regression models were applied. Provision of fruit
with meals associated with low sweets consumption and low caries. Selling sweetened
beverages associated with high caries, while selling meat and crispy packed snacks
associated with low caries. Children in schools with oral education were more likely
to brush twice a day and to brush after lunch. Children with high caries were more
likely to have Condition-Specific (CS) impacts attributed to caries. High DMFT score
was related to lower school performance, whereas high OHI-S score was
not. Significant association between DMFT score and school performance became
non-significant when CS impacts attributed to caries and school absence were applied.
In conclusion, school food environments were associated with sweets consumption
and caries. Children in schools with oral education had better brushing habits, but not
lower sweets consumption nor caries. Dental caries was associated with CS impacts,

and exerted its effect on school performance through CS impacts and school absence.
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CHAPTER 1
INTRODUCTION

Dental caries and gingival disease are most common oral diseases in school-
age children. Several studies focusing on children and adolescents confirmed that oral
diseases strongly impacted on their Oral Health-Related Quality of Life (OHRQoL)
including physical, emotional and social well-being (1-4). Although, children with
dental pain might be more likely to have problems related to school such as learning
at school, doing homework at home and school miss than their counterparts,
associations of poor oral status and OHRQoL including school miss of children with
school marks were inconclusive.

Previous research showed that individual oral health behaviours clearly
affected individual caries experience (5). Direct relationships of individual oral health
behaviours and oral health problems with OHRQoL and school performance should
be interpreted with cautions, because these relationships could be confounded by
other social determinants of children such as sociodemographic and economic status
(SDES), social capital and socio-environmental factors particularly in schools.

It was clear that socioeconomic gradients influence to health and oral health
outcomes (6-8) and children’s school performance as well (9). For example, children
from low income households were more likely to have poor OHRQoL (1, 10) and
poor educational achievement (11) than those from high income households.

Many previous studies also demonstrated associations of social capital
including, parental involvement (12) teacher-parent relationship (13, 14) and
relationships to peers (15), with children’s academic performances. In addition, socio-
environmental determinants in school related to oral health outcomes could be
expectedly associated with children’s academic performances, because lack of
research has examined associations of school environmental characteristics including
oral health promoting policies in school with OHRQoL and educational outcomes of
children.

No study in Thailand has examined associations of shared underlying social

factors such as SDES, social capital and school oral health-related environments with



oral diseases, OHRQoL and school performance in school-age children. Some useful
social capital variables or school environmental policies in this study might be easy
choices to decrease socioeconomic gradients in oral health and educational outcomes
of children.



CHAPTER 2
REVIEW OF LITERATURE

2.1 Oral health of schoolchildren

Oral diseases such as dental caries or gingival disease are prevalent in school-
age children. Data from the third National health and nutrition Examination Survey
(1999-2002) indicated that 41% of children aged 2-11 years had dental caries in
primary teeth and 42% of those ages 6-19 years had dental caries in permanent teeth
(16). The sixth National Oral Health Survey in Thai schoolchildren showed that 57%
of children aged 12 years had dental caries in permanent teeth and 66% of those ages
15 years had dental caries in permanent teeth (17).

Oral diseases relate to other chronic diseases such as obesity, cardiovascular
diseases and cancer in terms of their shared risk factors which are poor dietary habits,
smoking and alcohol use (18). Disease consequences not only disrupt physical
functions, but also on psychological and social aspects on daily life performances
(19). Locker (1988) (20) proposed a theoretical framework of oral consequences as
shown in Figure 1. The framework was modified from World Health Organization
(WHO)’s Classification of Impairments, Disabilities and Handicaps (21).

Impairment is a loss or abnormality of physical and psychological function
including dental cavity, tooth spacing and malocclusion. Functional limitation is the
restriction of functional organs or body system such as limitation in jaw mobility.
Impairment does not always lead to functional limitation. Its consequence might be
caused of discomfort referring to well-being impaction such as difficulty to chewing
or tooth cleaning. Disability is defined as the limitation to normally participate in
social activities in daily life. Handicap refers to the disadvantage, which makes people

cannot adjust themselves to their normal social role.
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Figure 1: The conceptual model of consequences of oral impacts (Locker, 1988).

Relationships among impairment, disability and handicap are causal relation,
but not all direct relationship (22). Impairment may or may not lead to disability and
handicap. For example, impairment of tooth cavity in children can cause of disability,
such as disturbance of eating or emotional state. Disability can further lead to
handicap by making children avoid to participating in their friends and cannot
perform well in study at school. In some cases of tooth cavity, impairment may not
lead to such disability and handicap.

An ultimate goal of oral heath strategy should be to promote a greater quality
of life. Thus, the key actions are not to advocate disease-free dental status, but enable

people to enjoy normal physical, psychological and social well-being (19).

2.1.1 Oral Health-Related Quality of Life

Oral Health-Related Quality of Life (OHRQoL) is defined as individual
assessment of multidimensional domains including physical function, psychological
function and social well-being impacts relating to oral and orofacial concerns (23).

Theoretical concepts and measurements of OHRQoL have been increasingly
used in oral health literature as well as in policy implementation (20, 24-26).
OHRQoL index have been developed and most widely used for adults and elderly
populations (24, 25). Researchers have been developed measurements of OHRQoL
appropriating with children. Few indexes were particularly demonstrated to assess
OHRQoL in children such as the Child Perceptions Questionnaire (CPQ,;.,,) (27), the



Child Oral Health Impact Profile (COHIP) (28) and the Child Oral Impacts on Daily
Performances (Child-OIDP) (26).

The Child Perceptions Questionnaire (CPQ,;,,) is one of the indicators

assessing the perception of children on physical limitation and psychosocial impact of
oral health (27) that was used in many countries such as United Kingdom (29), New
Zealand (30), Australia (2), Saudi Arabia (31), China (32) and Brazil (33). The

CPQ;;.14 Self-questionnaire divided to 4 domains such as oral symptoms, functional

limitation, emotional well-being and social well-being. Each question of 37 questions
asked about the frequency of events in previous 3 months and ranged from 0-4 scores.
Higher scores show the more negative impact of oral conditions on children’s quality
of life.

The Child Oral Health Impact Profile (COHIP) was also developed to assess
OHRQoL in school-age children (28). COHIP is a frequently 34-item self-report
dividing to 5 different subscales. It consists of oral health, functional well-being,
social/emotional well-being, school environment and self-image categories and each

question also ranged 0-4 subscales as well. In contrast to CPQ,; ,,, higher scores

demonstrated more positive OHRQoL.

The Child Oral Impacts on Daily Performances (Child-OIDP) index is a valid
and reliable measure in Thai schoolchildren aging not over 12 years (26). Child-OIDP
index composed of 8 items in 3 dimensions. First, physical aspects include eating,
speaking and cleaning mouth. Second aspect represents psychological dimension
including sleeping, smiling and emotional maintaining. Third, study and social
contact are provided in social aspects. This index has a scoring procedure by using
frequency and severity scores to quantify each performance impacts of children and
multiplying each performance scores in a sum impact score. Then the sum was
divided by the maximum score (72) and multiplied by 100 to derive a percentage
score.

The Child-OIDP Index is practical and useful socio-dental index because it
was developed to detect the clinical causes of certain impacts, called the Condition-
Specific (CS) Child-OIDP (34). For example, the results from a Thai national oral

health survey of 12-year-olds showed that having untreated caries was related to



impacts on relaxing, emotion and study. Presence of gingivitis and calculus were
associated with impacts on smiling, study and social contact (35).

Subsequently, this index can be adapted for use as an oral health need and
outcomes measure for oral health care services planning in schoolchildren who are the

important target groups in Thailand (36).

2.1.2 School absence and its relationships to Oral Health-Related Quality of Life

School absence can be considered a societal indicator, as it measures the
extent to which children’s oral health-related problems and their treatment disrupts
normal social role functioning and cause major change in behaviours (37). There are
very few studies reporting on school absence and its associations with oral health on
school aged level. Previous studies reported by parents or children from
questionnaires and telephone survey based on their recall period, one study
extrapolated from data for 2 weeks at the national level in United States, and 1-year
observation period recorded by teachers (38).

School absence in children seems to be common as studies found that the
number of days missed due to any reason of 12-years-olds was as high as 6.2 days per
child in 3 months (11). From a longer period of observation, Seirawan et al. (2012)
(39) showed that elementary school students from Los Angeles County public schools
had averaged 6 absent days in 12 months, while a number of days missed found in
older age group; high school students missed school days lower; 2.6 days.

For school absence relating to dental reasons, data from North Carolina Child
Health Assessment and Monitoring Program (CHAMP) in 2008 (40) by asking adults
who have children aged younger than 18 years residing in their household showed
that twenty-two percent of schoolchildren missed any school days for routine dental
care such as check-up, filling, orthodontic visiting during 12 months. A total number
of 1,049 school days were missed by the 2,120 children for any dental reason, an
average of 0.49 day per child during 12 months. Absences as a result of dental pain or
infection were relatively infrequent, 3.9%. More school hours missed due to dental
visit and dental problems was reported by Gift et al. (1992) (38) that school-age
children missed school 1,170 hours / 1000 children in one year. However, method of
collecting data differed from other study, that is, the school hours missed for the
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whole year were extrapolated from data for only 2 weeks. Similar to a longitudinal
study in Thailand, Lampang province, found that 22.5% of grade 5 schoolchildren
missed school for any dental reason, a total of 613 hours were missed per 1,000
children. However, school absence was mostly related to waiting time of dental
screenings and dental treatment provided by the school dental service (474 hours /
1,000 children) that is due to dental problems only 37 hours / 1000 children in one
year (37). Therefore, it seems to be that school miss due to any dental reason was
considerable, but the numbers of days missed due to dental problem were less likely
than those to dental visit.

This agrees with previous studies focusing on school absence due to dental
problem only. They revealed the prevalence of children who missed school because
dental problems or dental pains. UCLA Center for Health Policy Research estimated
7% of the 7,240,000 schoolchildren ages 5-17 in California missed at least one day of
school due to dental problems in one year (41). Seirawan et al. (2012) (39) also
showed that the parents of the disadvantaged children ages 6-16 years old indicating
that 5.5 % of the children missed school days because of their children’s dental
problems, an average of 2.2 day per school year. For the last National data in
Thailand, sixth Thailand Oral Health Survey showed 5.1% and 4.4% of 12 and 15
years old children were missed school due to toothache in 3 months (4).

Although school miss due to dental problems was not prevalent, but it reflects
the severe level of oral problem perceived by children. Thus, the importance of school
miss due to dental problems not only in terms of loss opportunities for learning, but
also other aspects of impacts due to severe oral problems might co-exist (41). The
problem of school absence due to dental problem is also important, because it can
affect children’s quality of life in terms of missing academic learning (37). Dental
pain experiences and problems of children not only affect difficult eating, chewing
and communicating with their friends, but also impact to school absenteeism (1).

Few studies have shown associations between psychological self-perceptions
of children or their parents and school absence. Unadjusted models showed that
children who were poor self-perceived oral health missed days of school due to any
reason more than their counterparts (11). Similar to Pourat and Nicholson (2009)’s
study (41) which showed that children who reported fair or poor dental health also
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report having missed two or more school days due to dental problem when compared
their counterparts. And when asked the parents about school miss due to dental
problem of their children, those with poor oral status were nearly 3 times more likely
than their counterparts to miss school, but miss school for routine dental care were not
significant (40). Moreover, children having toothache nearly 6 times more likely to
miss school days due to dental problem when compared their counterparts (39).

Only one study from Thailand showed associations between school absence
and Child-OIDP index of 12-year-old children. Twelve years old children who
perceived toothache as a cause of oral impacts were more likely to miss more days of
school due to toothache than their counterparts. However, associations between
toothache and school absence were not significant in adjusted models. For the
multivariate analyses, children having moderate or severe intensity of OHRQoL
impacts were 3 times significantly more likely to miss school due to toothache
compared with those having very little intensity or no impacts (4). It seems that
associations between school missed due to dental problems and OHRQoL would be
stronger than associations of school miss due to any reasons and other dental reasons
with OHRQoL.

2.1.3 Oral health problems associated with Oral Health-Related Quality of Life and
school absence

Previous studies examined associations between dental problems and school
absence of children, but findings were inconclusive. Some studies reported that
difference in school absence because of dental problems between children with and
without caries was not statistically significant (39). Krisdapong et al. (2013) (4)
reported that both 12- and 15-year-olds with caries did not miss school due to
toothache significantly more than their counterparts. However, significant association
was found between school absence and DMFT in 12-year-olds. Unadjusted models
for both age groups showed that children with severe decay were 3 times more likely
to miss school than their counterparts (4). Therefore, different findings regarding
associations between school absence and dental caries might depend on criteria used
for caries diagnosis. Severe dental caries seem to relate with school absence, while

findings on overall dental caries varies.
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Poor oral health has been acknowledged as an important cause of children’s
poor daily performance and quality of life (1, 2). Previous studies showed that higher
impacts on OHRQoL were observed in children with untreated decayed teeth after
controlling for confounders (1, 3). They also reported that children having dental pain,
severe gingival bleeding and incisal crowding were more likely to have higher OIDP
scores compared to those without these oral health conditions (3). Similarly in
childhood, Espinoza et al. (2013) (42) showed that high number of untreated caries
and low number of remaining teeth were associated with decreasing OHRQoL among

Chilean adults aged over 17 years.

2.2. Oral health and school marks

Children having poor oral status could be more likely to have poor OHRQoL
and poor academic outcomes. There are a number of previous studies regarding oral
health factors associated with school marks. Piovesan et al. (2012) (11) revealed that
children with dental caries or traumatic dental injuries had lower mean school marks
than those without such conditions, although the difference was not significant.
Besides, Muirhead and Locker (2006) (43) showed that, after controlling for
socioeconomic factors, there were significant associations between children with
urgent dental treatment needs and school performance outcomes in English,
Mathematics and Science. They suggested that school performances could be used as
predictors of children needing urgent dental treatment.

Associations between OHRQoL and school marks have been widely assessed.
For the multivariate analyses, children with poor OHRQoL assessed by the CPQ had
lower school marks when compared with their counterparts (11). Children with poor
oral health rated by parents were significantly related to parent perceptions of poor
school marks (40). Children with both poor oral health and general health were 2.3
times more likely to perform poorly in school than those with both good oral health
and general health from parents’ perceptions, but only children with poor oral health
factor do not indicate poor school marks (44). Children with toothaches were almost 4
times more likely to have a low grade point average (39). However, no study applied

the Child-OIDP index to the analysis of educational context.
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Few studies provided details on reasons of school miss in analyzing
relationships with school marks. Blumenshine et al. (2008) (44) indicated that school
missed of 2 weeks or more due to any reason were significantly correlated with parent
perceptions of poor school marks. However, such significant association was found
by bivariate analyses, but not in multivariate analyses. Piovesan et al. (2012) (11)
showed that higher school days missed due to any reason had a strong association
with lower scores in Brazilian language tests after controlling for confounders. One
study reported on association of school days missed for routine dental care and dental
problem with school marks (40). They found that, in multivariate analyses, only
school miss caused by dental pain or infection was significantly associated with poor
school marks.

However, relationships of individual oral health behaviours, oral diseases and
OHRQoL with school marks of children should be interpreted with cautions. Findings
on associations between school absence and school marks obtained from previous
studies have limitations because data were collected from parents in terms of school
days missed and children’s academic performances. Thus, validity of parental
subjective measure might be questioned. Moreover, children experiencing dental pain
or infection may not miss school, but discomfort may inhibit their ability to perform
well at school (40). This reason might be further impact on their school marks.
Moreover, relationships between oral health conditions and school marks could be
affected by shared underlying social factors of individual and socio-environmental

conditions relating to oral health outcome and school performance as well.

2.3 Social contexts and oral health conditions

2.3.1 Individual’s sociodemographic and economic characteristics related to oral

health conditions

Socioeconomic status is considered a crucial determinant of well-being and
health outcomes. Socioeconomic position can be defined by a number of indicators
such as income, education, occupational class and subjective social status (SSS).
Influence of such various indicators on health outcomes have been examined (45-47).

For example, household income which represents material factors directly influences
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health outcomes. Low level of education usually means lack of skill and social
advantage (48). Education and occupation can reflect acquired levels of knowledge
and skills to control over absolute material resources (49).

Health inequalities result from greater slope of socioeconomic gradient (49).
Individuals’ health from lower socioeconomic position is obviously worse than those
at the upper position (7, 50). Associations were found for various health-related
outcomes such as diabetes (51), self-rated health (52), quality of life (53) and
mortality (54).

In addition to health gradients, studies demonstrated that socioeconomic
factors are underlying determinants of oral health gradients. Socioeconomic status is
obviously associated with oral health conditions such as oral health behaviours, oral
status, self-perceptions in oral health and OHRQoL. This pattern is closed to the
social gradients found in general health (6). That is, those with lower socioeconomic
status tended to have more oral health problems including oral health behaviours (55,
56) such as unhealthy food consumption and poor pattern of dental attendances, oral
diseases (56), traumatic dental injuries (57), absence from school or work (38),
chewing ability (58), toothache (42, 59), poor self-rated oral health and one or more
OIDP (60) than those with higher socioeconomic status.

Socioeconomic inequalities and social gradients in oral health have been
observed in several countries and various populations (8), using different measures of
socioeconomic position and oral health outcomes (61, 62). Sabbah et al. (2007) (63)
reported the similarities of socioeconomic gradients in both general and oral health in
the same individuals of American adults. People who have less education and
poverty-income ratio were significantly more likely to have periodontal diseases,
ischemic heart disease and poor perceived oral and general health than who were at
higher socioeconomic positions. In addition, associations of sociodemographic factors
such as gender, age, race and area of residence with oral health outcomes were also
demonstrated in literature as well (11, 38, 41, 64, 65).

2.3.1.1 Relationships to oral health behaviours

Health-related risk behavioural determinants were potential factors leading to

several chronic diseases. WHO (2010) (66) indicated tobacco smoking, alcohol
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drinking, inadequate or unhealthy diet and physical inactivity as significant risk
factors for chronic non-communicable diseases. Previous studies demonstrated that
these behaviours were causes of morbidity and mortality (67-70).

Associations of sociodemographic and economic status (SDES) with health
behaviours were reported by several studies. For example, sixth-grade girls in Iran
reported higher frequency of tooth brushing than boys, after controlling for potential
confounders (64). Social background such as parental education and household
income are important factors associating with oral health-related lifestyle. Dorri et al.
(2011) (64) found that the father’s level of education was significantly related to
frequency of tooth brushing. A recent study in Brazil showed that men who have
black skin, living alone, lower household income and less educational qualifications
had two or more risks behaviours for chronic diseases such as smoking, alcohol
drinking, less physical activity and unhealthy eating habit (71).

Singh et al. (2013) (72) found educational gradients in adults from England,
Wales and Northern Ireland in clustering of behaviours such as smoking habit,
frequency of tooth brushing, sugar consumption and dental attendance after
controlling for age, gender and self-reported oral health. Adult having lower
educational attainment were more likely to have clustering of risk behaviours when
compared to adult with higher educational attainment.

In Pennsylvania, USA, Polk et al. (2010) (73) found socioeconomic
disparities, measured by both family income and parental education, in oral health
behaviours of students. Students with lower socioeconomic status were related to
lower frequency of tooth brushing, less dental sealants and less recent dental visiting.
Socioeconomic disparities also limit access to dental care needed services. Swedish
adult with severe socioeconomic disadvantage, assessed by socioeconomic
disadvantage index (SCI), were 5-6 times more likely to avoid required dental
treatment compared with those with no SCI after adjusting for confounders (55).

There are few studies have examined the role of oral health-related behaviours
in socioeconomic gradient in oral health outcomes. Data on the adults having age over
16 years from National Survey in United States, Sabbah et al. (2009) (56) concluded
that improvement in oral health behaviours such as dental attendance, smoking and
healthy food consumption can lessen oral diseases inequalities including bleeding
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gum, periodontal diseases, tooth loss and perception of oral health, but cannot
eliminate them. In addition, a study in Australian adults showed that dental visiting
significantly attenuated the socioeconomic disparities in OHIP-14 scores, but dental
self-care, measured by adaptation of the Dental Neglect Scale, cannot significantly
reduce the slope of the socioeconomic gradient in self-reported missing teeth and
OHIP-14 scores (74).

2.3.1.2 Relationships to oral diseases

Incidence and severity of oral disease are different among genders. Male were
significantly had root caries, gingival recession and periodontal disease more than
female. In contrast, higher coronal caries, temporomandibular disorders and defects in
the salivary glands were observed for female (75). For 12- and 15-year-olds Thai
children both on a national and regional scale, caries prevalence in girls were higher
than boys (65).

It was clear that there are socioeconomic gradients in oral diseases. Guarnizo-
Herreno et al. (2013) (76) collected data of adult’s self-reported number of teeth from
31 countries in Europe and divided to 5 European welfare-state types. They showed
that people who have lower educational and occupational levels highly associated
with higher levels of having less than 20 natural teeth and edentulousness in all
welfare-state regimes. Evidence from Australia also reported that adults living in low
family’s income indicated less self-reported number of teeth (54, 58). A similar
pattern of association in structural equation modeling was found in adult in the UK.
Donaldson et al. (2008) (77) found that higher occupational social class and higher
family’ income strongly associated with higher number of sound teeth after
controlling for dental attendance pattern and personal attitudes to dental treatment.

Similar to adults, high caries prevalence was observed in children whose
parent had poor level of education or low family income. Lower educational level of
mother and lower household income were associated with higher level of caries
among Danish children after adjusting for confounders (78). Polk et al. (2010) (73)
also showed a direct relationship between socioeconomic status, assessed by both
family income and parental education, and caries prevalence or severe dental caries of
students in Pennsylvania, USA. Students who live in families with low socioeconomic

status significantly more likely to have high caries prevalence and high levels of
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severe caries that is unexplained by oral health behavioural mediators including
frequency of tooth brushing, using fluoridated toothpaste, having dental sealants and
dental visiting in structural equation modeling.

Longitudinal life course analysis demonstrated that social advantage and
social deprivation contributed to the inequalities in health status (79). People with
disadvantage social circumstances during childhood such as poverty and lack of
educational attainment were associated with poor health status (80). In a life course
perspective, circumstances during early life period in which people lived seem to have
strong effects to oral status of adolescents or adult (81, 82). Socioeconomic
inequalities in oral health emerge in the life course perspective from infancy to older
age (83). This theoretical development explained that complex interaction of material,
behavioural or cultural and psychological factors can affect oral health throughout the
life period (83). Children living in low socioeconomic position may repeatedly
produce a negative behavioural health in the future (84). Some authors supported that
both critical period’s model and accumulation model can explain inequalities in oral
health. Nicolau et al. (2003) (81) showed the relationship between socioeconomic and
biological risk factors at the early stage of life and dental caries experience at 13-year-
olds supporting the critical period’s model. Adolescents who live in a non-brick house
at birth and those born with low birth weight were significantly more likely to have
high levels of caries (81). Thomson et al. (2004) (82) demonstrated that adult oral
health can be predicted by childhood socioeconomic status and also by oral status in
childhood. In longitudinal cohort study, dental examination and socioeconomic data
were examined at age 5 and 26 years. People having low level of socioeconomic
status at age 5 years had strongly greater prevalence of dental caries and periodontal
disease at age 26 years after controlling for oral status. In similar pattern, after
adjusting for socioeconomic status, those who have high dental caries experience at

age 5 years were more likely to have high levels of oral disease in adulthood (82).

2.3.1.3 Relationships to Oral Health-Related Quality of Life

Overall findings from previous studies showed that female were more likely

to reported higher impacts on quality of life than male, such as oral pain (85), oral
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function discomfort (86, 87), psychological problems such as depression (88) and
social appearance concern (89).

In children, girls were more likely to have higher negative impacts on quality
of life than boys (1, 65, 90-93). For example, a study of 12- and 15-year-olds in
Thailand showed that relationships between gender and condition-specific effects
from aphthous ulcers were found after control confounding factor. Girls of both age
groups were 1.5 times significantly more likely to have aphthous ulcers impacts
compared to boys (93). Also, numbers of school hours miss due to dental problems
and dental visits were significantly higher in girls than in boys (38).

At the national level, the 1989 National Health Interview Survey (NHIS)
included questions on time lost from school because of oral health problems and
dental visits over the past 2 weeks. The study found that mean hours missed increased
with age (38). In contrast, Krisdapong et al. (2013) (4) showed that 12- year-olds were
significantly more likely to miss school due to toothache than 15-year-olds.

It was shown that immigrant groups from different ethnic groups had more
problems in quality of life relating to oral health than general population in the
countries did (94). Children with parents as immigrants tended to have more problems
than children in general did (95). Piovesan et al. (2012) (11) found that children who
were black missed days of school due to any reason more than their counterparts. In
contrast, Gift et al. (1992) (38) showed that white children missed school because of
oral health problems and dental visits significantly more hours than black. If children
miss school because of dental problems, children who are Asian-American also report
having missed two or more school days when compared their counterparts (41).
Children from household containing only one adult in household also had poorer
OHRQoL scores than children living with two or more adults (10).

Associations between socioeconomic status and OHRQoL were well
established. The effect of oral health on quality of life has been shown (1, 3) and some
evidence exist for socioeconomic gradient in oral status (73, 77). That is, subjective
perceptions of oral health and OHRQoL are important oral health outcomes as well.
Many previous studies also found significant associations between individual
socioeconomic factors and perceptions of oral health conditions after adjusting for
sociodemographic factors, oral health behavioural risk factors and oral status. Sanders



19

et al. (2006) (58) investigated the relationship between household income and self-
assessed oral health condition in Australian adults. They found that people having low
household income were more likely to report fair or poor self-rated oral health, one or
more impacts rated often on OHIP-14 categories and low ability to chew than affluent
after controlling for sociodemographic factors and oral health-related behaviours
including smoking, alcohol assumption, body mass index and frequency of
toothbrushing and interproximal aids use. Turrell et al. (2007) (54) also reported that
adults from low family’s income indicated poorer self-rated oral health and 14-item
OHIP scores whether neighborhood level disadvantage was adjusted.

Household income is likely to be one of the most important determinants of
oral health of children within the family. After controlling for confounding factors of
oral conditions, children living in low family’s income were 1.6 times significantly
more likely to report children’s impact from dental pain than higher family’s income
(90). Moreover, children living in low family’s income were significantly more likely
to report poorer OHRQoL (1, 10) and miss school because of dental problems (41)
than their counterparts.

Low socioeconomic characteristics may delay treatment until symptoms are
more severe; thus they need more time off from school due to complex treatment
needs. If children miss school because of dental problems, who cannot afford needed
dental care also report having missed two or more school days when compared their
counterparts (41). Seirawan et al. (2012) (39) showed that children with inaccessible
needed dental care were 3 times more likely to miss school days because of dental
problems than were those with access to dental care. Children without insurance
appear to have missed due to any reason more hours (38, 40). If children miss school
because of dental problems, children who are uninsured appear to have missed more
hours (39, 41).

Furthermore, it was clear that educational disparities in OHRQoL exist in
several countries. Espinoza et al. (2013) (42) showed a strong relationship between
low education level and poor OHRQoL including eating or speaking problem with
others and pain after adjusting for gender, area of residence, the number of untreated
decay teeth, the number of remaining teeth and self-rated oral health among Chilean
adults having age over 17 years. Tsakos et al. (2009) (96) demonstrated strong
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associations between educational levels and OHRQoL among older people in London.
Elderly with low level of education were significantly more likely to report high
impacts on Geriatric Oral Health Assessment Index (GOHAI) scores than those with
high educational level after controlling for age, gender, pension status representing
different income levels and denture-wearing status. And these associations were also
shown among elderly in many countries (97, 98).

Parents’ level of education is an important marker of family disadvantage
variable affecting oral health in childhood. Low level of education may lead to low
income, unemployment and low occupational social class (99). Children whose
mothers had low level of education were reported poorer OHRQoOL scores than
counterparts (1, 3, 92). In Korea’s study, Jung et al. (2011) (59) showed that
adolescents rating low self-assessed socioeconomic status were associated with higher
self-reported oral symptoms such as dental injuries, dental pain and bad breathing
after adjusting for confounders such as demographic material, psychological and
behavioural factors. Sanders et al. (2006) (58) also supported this finding. They found
that Australian adult having lower perception of relative social position, measured by
10-rung ladder (100), associated with poorer self-rated oral health, one or more
impacts rated often on OHIP-14 categories and lower chewing ability when compared

counterparts after controlling for confounding factors.

2.3.1.4 Psychological processes in socioeconomic oral health gradients

The link between individual’s socioeconomic status and oral health outcomes
might be explained by psychological stress influenced by social circumstances.
Mechanisms of the psychological pathway explaining association between socio-
economic inequalities and oral health seems to depend on the type of diseases. Direct
associations between psychological stress and dental caries remain inconclusive.
Evidence did not show significant relationship between parental stress and caries level
of childhood after controlling for confounders (101, 102). Therefore, it seems to be
that that dental caries are caused indirectly due to behavioural pathway (83).

Periodontal disease in adults may be partly caused by psychological stress
(103, 104). However, some evidence did not support positive associations between
psychological factor and periodontal disease (105-107). Some authors suggested that
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higher psychological stress level in lower socioeconomic groups could increase

smoking and lead to periodontal disease via behavioural pathway (104, 108).

2.3.2 Area level socioeconomic disparities in oral health-related outcomes

Socioeconomic disparities in oral health conditions were related to
disadvantaged individuals’ characteristics and markedly found in areas with
socioeconomic deprivation (62). Measuring social inequalities through individual
characteristics such as household income and occupational social class are not enough
to explain socioeconomic inequalities in dental health of populations (105). Area-
based measures of deprivation can identify wider variations in socioeconomic
gradients in oral health outcomes in areas in which people live.

Lakshman et al. (2011) (109) studied area-level socioeconomic disparities in
behavioural risk factors in East England. They found that adults living in poorer
neighborhood deprivation scores were more likely to smoke and less likely to eat at
least 5 portions of fruits and vegetables on 5 or more days per week than those in
better neighborhood deprivation after adjusting for individual socioeconomic status.

Levin et al. (2009) (110) examined relationships between prevalence of dental
caries in 5-year-old children and level of deprivation of neighborhood in Scotland and
found that higher prevalence of caries free was observed for children living in better
areas of residence. Pattussi et al. (2001) (111) used the Gini coefficient to measure
area level of income inequalities and showed that children living in areas with high
level of incomes were strongly correlated with low dental caries experiences and high
prevalence of caries free after adjusting for confounders in children from 6 to 12 years
of age in Brazil.

After controlling for individual-level socioeconomic status such as age, sex,
educational level and household income, people who lived in disadvantaged areas
significantly reported more edentulous, rated their oral health as poorer and
experienced more negative impacts on OHRQoL than those in more advantaged areas
(54).

The WHO (2008) (112) defines social determinants of health (SDH) as “the
structural determinants and conditions of daily life responsible for a major part of

health inequalities among and within countries”. The strategies to tackle social
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inequality in health and oral health must include policies to reduce the slope of
socioeconomic gradient. To reduce health inequalities, WHO (2008) (112) suggested
that healthy policies or interventions should not only limit to intermediary factors
such as behavioural factors, but must emphasis actions to tackle structural
determinants.

Social determinants approach to reduce the gradient of inequalities in oral
health should be linked to population approach tackling the upstream causes of the
causes of oral health inequalities (113). Population approach aims to identify the
underlying cause of disease and reduce the overall level of risk in the whole
population (114). The common risk factor approach focuses on shared risk behaviours
of chronic diseases such as cardiovascular diseases, obesity and oral diseases by
integrating general and oral health (18). This approach should be used to promote
public health interventions for the whole population to reduce social inequalities (8).

The social conditions and environment in which people are born, grow, live
and work influence their health behaviours (112). There are underlying causes of the
causes which determine clustering of behaviours (115). People from lower
socioeconomic position are surrounded in less favorable material conditions than
higher socioeconomic groups and also frequently expose more health damaging
behaviours (116). Thus, interventions directing oral behaviours cannot decrease
differences of caries experience arising from SES disparities (74).

Interventions to change health behaviours should be focused at approving
supportive environment to enable the healthier choices to be the easier choices at all
ages in a variety of settings including nurseries, school, colleges and workplaces
(113). For example, the health promoting school (HPS) approach focuses on improve
health and oral health for all children in school by provide supportive physical and
social environments. The HPS approach is a strategy for promoting children’s oral
health in school by healthy public policies such as banning sugary food, providing
clean drinking water, vegetables and fruits in school meals and tooth brushing
programs (117, 118). In Brazil, Moyses et al. (2003) (119) showed that percentage of
caries free children studying in schools with comprehensive HPS activities was

significantly higher than in non-supportive schools. Schools with a comprehensive
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curriculum were more likely to have less children with dental trauma than non-
supportive schools as well.

Tackling oral health inequalities is a major public health challenge that
requires changing in macro-environmental and social aspects. The challenge is
increasing of opportunities and supportive conditions in order to enable people to
sustain good oral health. Thus, enhancing children’s social and environmental
development has become an increasing determinant of young children’s chances and

their ability to maintain health and well-being.

2.3.3 Social capital and oral health conditions
2.3.3.1 Concepts and theories of social capital

The concept of social capital has become wildly acknowledged into the
mainstream of public health research. In recent years, many researches used the
concept of social capital to explain the role of socio-cultural and socio-environmental
context affecting to people’s life both health and oral health outcomes. The term is
used to report a number of phenomena resulting from social relations at the individual
and community level. However, social capital literature has been differently
constructed by three leading authors Sociologists Pierre Bourdieu, James Coleman
and Political scientist Robert Putnam.

Bourdieu (1986) (120) defined three dimensions of capital: economic, cultural
and social capital, which are the core factors determining positions of people in to
different social class structures. Especially through economic capital and described
social capital as a concealed transform of economic capital that powerful people used
it to sustain their position in social hierarchy. According to Bourdieu, referred social
capital to “the sum of the resources, actual or visual, that increases in an individual or
a group by virtue of possessing a durable network of more or less institutionalized
relationships of mutual acquaintance and recognition”. Thus, the individual’s social
capital does not only depend on the size of connections, but also the quality of
involvement of membership in social relations. These strong networks can improve

the social position of the actors in a variety of different social class.
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Coleman (1988) (13) concluded that three kinds of capital are related to
processes directly affecting children’s well-being. These include physical capital
(money and material resources), human capital (nonmaterial resources embodied in
the skills and capabilities acquired by an individual) and social capital. According to
Coleman, social capital referred to resources that inhere in the structure of the
relations among individuals or groups and that facilitate actor social outcomes. Unlike
Bourdieu though, Coleman means social capital as a potential public good benefiting
the whole people in communities. For Bourdieu, social capital reproduces social
inequality and provides positive outcomes in elites. In addition, Coleman identified 3
forms of social capital by function as well, obligations and expectations, which
depend on trustworthiness of the social environment, information channels in social
organization and effective norms, which reinforced by social support and promoting
safety in communities.

Social cohesion refers to the extent of connectedness and solidarity among
groups in society (121). Sampson et al. (1997) (122) showed the concept of collective
efficacy which combines social cohesion (the extent to which neighbors trust each
other and common values) with informal social control (the extent to which neighbors
can count on each other to monitor and supervise youth, and protect public order).
They showed that the capacity of adults informally to regulate social behaviours,
particularly that of young people (122).

According to Putnam’s study of the influence of civic engagement on effective
community, Putnam (1993) (123) found that high levels of civic engagement
measured by newspaper reading, expressions of trust in survey questionnaire and
participation in nonpolitical associations such as soccer clubs or membership in others
groups led to more effective policies and political and economic success among
Italy’s various regions, and also explained the circles of voluntary association, social
reciprocity and social trust. Voluntary association is the most important form of
reciprocity and interaction between memberships in community that enable
trustworthiness causing interpersonal bonding, on the other hand, high level of mutual
trust also create association of civic action and strong reciprocity. Thus, Putnam
defined social capital as “features of social organization, such as civic participation,

norm of reciprocity and trust in others, that facilitate co-operation for mutual benefit”.



25

Putman (1993) (123) classified social capital into vertical hierarchical
relationships and horizontal egalitarian relationships. Horizontal social capital refers
to social relation in equal memberships interacting for the same purpose or activity.
Vertical social capital, on the other hand, involves relation among different
organizations such as interaction between members of neighborhood and official
government.

Later, Putnam (2000) (124) categorized different forms of social capital by
function, bonding, bridging and linking social capital. Bonding social capital is
characterized by strong bonds among people with in a particular group that involve
information flow and support among memberships and sharing interest in activity,
enable people to “get by” in life. Santiago et al. (2013) (125) showed benefit of
individual’s bonding social capital assessed by social support scale in decreasing
dental pain of adolescents, adults and elderly in Brazil. While bridging social capital
is formal and informal networks linking with other people that connect across groups
of people, which is useful to help them to “get on” by promoting relationships wider
but weaker ties. lwase et al. (2012) (126) reported that high bridging social capital
was clearly related to poor self-rated health among women adults in Japan, but
bonding social capital did not show the effect and both bonding and bridging social
capital were not associated with poor health among men. In addition, linking social
capital refer to links between individuals or groups in different social class with larger
social organization helping people “get around” (127).

A recent literature review has divided social capital in 2 components, a
cognitive component and a structural component (128). Cognitive social capital
means that the level of individual’ perceptions of trust, sharing and reciprocity in
neighborhood including norms, values, attitudes and beliefs, assessing what people
feel. Whereas, structural social capital refers to the level of social connections or
pattern of civic participation of social institution in community showing what people
do (129).

However, there is no consensus of the definition and measurement of social
capital (130). In general, social capital refers to collective social perception, social
relation or social action of people in community that enable them positively mutual
outcomes. Macinko and Starfield (2001) (131) concluded levels of social capital in
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conceptualization and measurement in different levels. First, the macro level context,
social relations or societal structures in political and economic aspects including
political regime type and level of decentralization that produces social capital within
societies.

Second, the neighborhood level, measures characteristics of neighborhoods or
communities such as patterns of network development, level of social violence and
cooperation that may affect social capital production among communities. And these
neighborhood level variables can be also aggregated by individual characteristics of
social relation (132).

Third, the level of individual action such as participation in social networks
and membership in groups and individual level of perceptions that are basically
psychological constructs such as individual’s collective efficacy of reciprocity, social
trust, social support or social control in community. Both level of individual actions
and individual attitudes could be collected to the community, state or national levels

in health and oral health literatures.

2.3.3.2 Relationships among social capital, health and oral health

The processes underlying relationships between social capital and health have
not completely understood yet. However social capital can influence on various health
outcomes through health-related behaviours (130) such as dietary habits (133),
physical activities (134), tobacco smoking (135) and psychological pathway (136).
Moreover, there are possible pathways linking income inequalities with social capital
and health outcomes. Income inequalities could reduce social capital, while social
capital is related to health outcomes (136). Aida et al. (2011) (132) examined the
effects of social capital on relationships between income inequalities and health. They
found that associations between income inequalities and self-rated health decreased
by community-level structural social capital, aggregated from individual-level data.

Similarly, social capital can take complex pathways to impact oral health
outcomes. High level of social capital improved oral status through positive oral
health-related behaviour and pattern of attending dental services (137, 138). Because

individual with high social capital can get more channels of oral health information
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between individuals or groups and share positively oral health behaviours through the
communities.

People with high level of social capital may have more psychosocial health
protections. Phongsavan et al. (2006) (139) studied relationships between social
capital and psychological distress in adults and concluded that individual’s
perceptions of trust, safety and reciprocity in community associated with lower risk of
mental health distress. Psychological distress can increase poor oral health-related
behaviours such as smoking and unhealthy food consumptions (83) and lead to
increased risks of periodontal diseases (140) as well as dental caries (141).

Social capital also affects individual oral health behaviours. The 2007
National Survey of Children’s Health in the US (137) found that perceived social
capital of mothers having children younger than 18 years, measured as social capital
index capturing reciprocal help, support and trust in neighborhood, was related to
maternal report on children’s unmet dental care needs and the use of preventive dental
visit, but was not associated with perception on child’s teeth. Report on the 2003
National Survey of Children’s Health found significant associations between high
perceived social capital of parents and oral health of children aged 1-5 years (142),
children’s oral status in the survey were rated by parents.

Furuta et al. (2012) (143) found significant relationships between social
capital and self-rated oral health of first year students at the university in Japan.
Lower level of neighborhood trust and lower level of vertical school trust, measuring
teachers and students’ relation, were significantly associated with poor self-rated oral
health. In contrast, low informal social control was associated with better oral health.
Authors discussed that this findings might be explained by Japanese cultural
characteristics of having strong social control which could results in over stress (144).

In Thailand, Suksudaj (2010) (145) explored specific social capital variables
from qualitative study, consequently, defined 3 domains of social capital: survival,
sufficiency and sustainability. He found that only adults with high sufficiency
characteristics such as lifestyle of living in moderation and collective financial
management were more likely to have less oral impacts on quality of life compared to
their counterparts. However, no statistically significant association was found

between social capital and caries prevalence in this group of Thai adults.
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In addition to individual’s perceptions, social capital can be measured at a
community level. This is because individual’s risk of illness cannot be considered as
isolated from the risk of their community (115). Thus, influences of surrounding
community contexts and individual characteristics on caries experiences cannot be
separately examined. Multilevel analysis was used to estimate the influences of
individuals and community separately. Previous multilevel research revealed the
significant relationships between community level social capital and oral status in
children. In Brazil, Pattussi et al. (146) referred empowerment to social capital and
found that 14- to 15- year-old students living in area with higher level of
empowerment had significantly lower DMFT rates than counterparts. In addition, they
reported on significant associations of areas with high levels of social capital, defined
as norms and networks, with low prevalence of dental injury among boys (147).
Results obtained by multilevel analysis on 3-year-old Japanese children showed that
community contexts were associated with caries prevalence in young children (148).
Higher social cohesion and neighborhood trust in communities, measured by number
of community centers (per 100,000 residents), were related to lower dmft scores
(148).

In addition to child age groups, associations between social capital and oral
health were examined in different ages in other studies. Santiago et al. (2013) (125)
concluded that there were significant relationships between neighborhood social
capital, individual social capital and dental pain in adolescents, adults as well as
elderly. They revealed that people living in high areas with neighborhood social
capital and those having high bonding social capital were less likely to have dental
pain. Particularly, the effects of neighborhood social capital on dental pain were more
important than bonding social capital at an individual level.

Olutola et al. (2012) (149) conducted a multilevel study in South African
adults, and found significantly positive associations of area-level, individual-level
social capital with self-rated oral health. The effects of social capital on oral health
differed between genders. Males who trust other people in their communities were
more likely to report self-rated good oral health than their counterparts. No significant

relationships were found between area-level social capital and self-rated oral health.
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In contrast, females living in high area-level social networks measured by household
cell-phone were more likely to have better self-rated oral health.

Aida et al. (2009) (141) examined different associations between vertical and
horizontal networks, measured by number of participation groups, and number of
remaining teeth of elderly Japanese. They found that individual-level and community-
level horizontal social capital had beneficial effects on number of remaining teeth,
while individual-level and community-level vertical social capital did not. However,
some variables of vertical and horizontal social capital used in this study were
unclear.

Evidence from many studies suggested that various patterns and levels of
social capital determined oral health outcomes. Effective social capital would
therefore, reduce socioeconomic gradients in oral health outcomes.

2.4 Social contexts and school marks

Although there are several methods that schools can promote educational
outcomes of children, most approaches focused on institutional attainment for
individuals (150). Social disadvantage, although being outside of school’s control,
undoubtedly leads to low school performance of children (151). Associations between
poverty and educational achievement were well established and frequently related to
disempowerment and lack of confidence in children (152). Thus, involvement of
schools, families and communities can promote children’s educational achievement

(150).

2.4.1 Individual’s sociodemographic and economic characteristics associated with

school marks of children

Many previous studies have demonstrated relationships of socioeconomic
status and race/ethnicity with academic achievement. Children who were African
American and Hispanic/Latino (153), whose parents had low level of educations (154)
and those who were in a poverty (9, 155) were more likely to have low educational
performances. Poor children were 2 times more likely to drop out of school before

graduation and 1.4 times more likely to experience learning disability (9).
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Studies reported on various indicators of poor academic outcomes such as
household income, parental education, parental occupational status and family
structure (9). Those indicators have different impacts on educational achievements.
White (1982) (156) showed independent effects of various components of
socioeconomic status. Financial impoverishment generates deficits in all sorts of
physical, emotional, educational and health-related resources needed to support
children in schools. Low-income children begin school with a lower level of readiness
than their middle class counterparts. Their parents may not be able to buy them
educational toys and provide access to enriching activities (12). Previous studies
showed that children with lower family income associated with low school marks
after adjusting for confounding factors (11, 44). And uninsured children also
associated with low school marks (11, 44).

Household income has large effects on children’s ability and achievement.
Students living in poor family were more likely to miss school, to be labeled as
problem students, to earn lower scores in standardized test and to drop out of school
(9). Because low income may produce socioeconomic pressures leading to conflict
between parents in financial matters (157) and undermining the children’s self-
confidence, social relationships and school achievement (158). Moreover, gambling
was a cause of problems in family relating academic performance of children as well.
Student living in family with gambling problems were 1.8 times more likely to be
rated at poor educational performance than counterparts after controlling for
confounders (159).

Pocket money seems to be typical economic resource allocated to children.
Qualitative research revealed that children gradually develop the idea of ownership
when age increases (160) and change their view of pocket money from parents’ to
their own money (161). Huan He et al. (2012) (161) showed the result of poverty
indicators that child self-esteem was more strongly related to child’s reports of family
poverty, including weekly pocket money and the perceived economic stress, than
parents’ reports of family poverty. Thus, amount of pocket money children received
for school can be used as an indicator of socioeconomic status of children.

Parents’ level of education could be used as another marker of family

disadvantage. Low levels of parental education will generate educational disadvantage
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because those parents are less able to help their children with schoolwork and less
able to be challenging goals or standards of success in academic achievement.
Children whose mothers had low education were reported low school marks (11, 40,
44). Moreover, lone parenthood often associated with socio-economic disadvantage
within the household (162). In addition, parents with low status jobs might not have
social connections with teachers or school staff because their work is usually on fixed

schedules.

2.4.2 Area level characteristics associated with school marks of children

Most studies focus on individual level of poverty significantly affecting to
educational outcomes, while some studies indicated that the effects of aggregated
circumstances such as neighborhood or community, school and city were stronger
than individual effects (163, 164). Other theories about educational failures of poor
children have tried to shift the blame from children to their parents and communities
(165). Some authors stressed that impoverished children, family and communities
may not have enough basic resources needed to support their children such as books,
computers and other supports for education (166). In contrast, other supports are
usually prepared in middle class or affluent household.

People in high-income communities have access to better services for children
such as parks, quality schools and community centers. Lower-income families may
have fewer resources to care for children and may miss out on many opportunities
because of living in poor socioeconomic circumstances of neighborhoods (12).
Moreover, children living in low family income may be made them worse by their
poor neighborhoods such as many unemployed adults, serious crime, drug problems
and few resources for child development such as playgrounds, health care facilities
and after school programs (9). Children from low-income families living in unsafe
neighborhoods are at risk behaviour problems, because they usually spend out-of-
school time with their peers such as hanging out with friends without adult
supervision (167, 168). For example, thirty months longitudinal study found that
adolescent boys whose families got money from experiments for moving to better
neighborhoods showed significantly higher school marks than control groups (169),
although positive effects were not sustained at 60 months (170).



32

Furthermore, poor communities and working-class community schools had
fewer resources such as funding of education and teachers than the ones in upper-
middle class communities (171). Teachers in these schools not only more limit their
student’s growth by having low expectations (172), and they also had less skills to
support their children than teachers in higher income schools (173).

Study showed that children studying in schools with lower income populations
had lower collective efficacy (174). Collective school efficacy occurs when all
students are expected to reach high standards, which positively related to student
achievement (174). The result of relationship between school characteristic and
literacy achievement in 3- and 5- grade students showed that percent of low income
students in school indicated the negative growth in literacy skills. Rather than, family

income did not predict change in student’s literacy skills (175).

2.4.3 Relationships between social capital and school marks of children

Bourdieu (1984) (176) explained that the poor are handicapped because they
lack appropriate cultural capital such as satisfactory habits, skills and information. For
example, Black children in America were disadvantaged in education because of
traditions within the African-American community which did not support education
(165).

Coleman viewed family social capital as tools supporting children’s
educational achievement. Disadvantaged children lack social capital and do not have
the norms, the social networks and the relationships between adults and children (13).
Parental involvement has been defined and measured in different ways in previous
studies such as parental involvement at home or at school and combined both of them
in the single measure of parental involvement (177-179). Parental involvement at
home includes helping with homework, supporting educational resources and
controlling for behaviour expectations and educational importance (13). Parental
involvement at school may include participating parent-teacher meetings and
attending in volunteer activities of school. Parents can get access to useful
information, parenting skills or available resources in the socially parental networks
(13).
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Relationships between parental involvement and children’s academic
achievement have been explored. High level of parental involvement significantly
associated with high children’s academic performance (12, 177, 180). Parental
involvement mediated the effects of poverty, parental education and race/ethnicity on
children’s academic performance (155). In addition, home learning environment
including read to the children, access to library, provide learning activities and
provision developmental experiences were accounted for the effects of family’s
income on cognitive outcomes in young children (181). Smith et al. (1997) (182)
revealed the influence of quality of home environment on the effects of income on
cognitive development of children. Differences in home environments status of higher
and lower-income children explained nearly half of the effects of income on cognitive
development of preschoolchildren and close to one-third of the effects of income on
elementary children (182). Thus, increasing parental-child relationship can help
parents promote their children’s academic performance and may decrease the
inequalities in educational achievement (155).

Coleman (1988) (13) stressed the importance of building close relationship
with schools. For example, if students attending in Catholic schools received the
formation of social capital through social intergenerational closure between family
and school and did not change schools often, they had significantly lower dropout
rates (13). Direct connection between community and school improvement showed
positive outcomes both community-school relationship and academic outcomes (183).

Education is commonly accepted as a great weapon against poverty and social
inequality (184). Public institution such as school settings not only become a major
learning environment and secondary caregiving, but also play a role as a protective
factor in children’s lives (185). School provides the basic skills necessary to
participate in society. School-based programs encourage students for civic
engagement of young people from all socioeconomic backgrounds. Most young
people spend more amount of their times with friends and teacher than with parent,
and these relationships are important in children’s development. Schools may provide
with some of social capital that is missing from low incomes children’s home
environments and will increase their chances to succeed in educational performances

(13). That is, schools where there are strong teacher collaboration and parent-teacher
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communication, students are more likely to excel in academic performances (14).
Briefly, schools could be inevitably important community of children.

The organizational structure and norms of the classroom had significant roles
on student’s relationship with peers and teachers (186). Teachers who emphasize the
importance of achievable goals for their children were also positively related to
student achievement (187). Furthermore, the influence of peers on the motivation of
other students on learning and social behaviour of all students may affect student
academic performance (15).

Students particularly from low-income families participating in extracurricular
activities in school were more likely to have informally supportive relationships.
These social networks of students may buffer the worst effects from their low social
positions through informal relationships with teachers (188). Thus, the influence of
social capital on educational achievement of children undeniably exists. Promoting
social capital especially for disadvantaged children could help decreasing educational

gradients.

2.5 Summary

Associations between OHRQoL including school absence and school
performance have been widely assessed in many countries. However, findings on the
associations between school absence and school performance obtained from previous
studies have limitations and no study applied the Child-OIDP index to the analysis of
educational context. Relationships of individual oral health behaviours, oral status and
OHRQoL with school marks of children should be interpreted with cautions, because
these relationships could be affected by shared underlying social factors of individual
and socio-environmental conditions relating to oral health outcome and school
performance as well.

It was clear that socioeconomic gradients influence to health and oral health
outcomes and children’s school performance as well. Moreover, evidence from many
studies suggested that various patterns and levels of social capital determined oral
health outcomes. Many previous studies also demonstrated associations of social
capital including parental involvement, teacher-parent relationship and relationships

to peers with children’s academic performances. Effective social capital would reduce
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socioeconomic gradients in oral health outcomes. Thus, promoting social capital
especially for disadvantaged children could help decreasing educational gradients.

In addition, socio-environmental determinants in school relate to oral health
outcomes could be expectedly associated with children’s academic performances,
health promoting school approach focuses on improve health and oral health for all
children in school by healthy public policies. Some useful social capital variables or
school environmental policies in this study might be easy choices to decrease
socioeconomic gradients in oral health and educational outcomes of children.

No study in Thailand has examined associations of shared underlying social
factors such as sociodemographic and economic status, social capital and socio-
environmental school factors with oral diseases, OHRQoL and school performance in

school-age children.

2.6 Research Objectives

The purposes of this study are:
1. To examine the associations of sociodemographic and economic status and school
oral health-related environments with oral behaviours and oral status in children.
2. To examine the associations of sociodemographic and economic status, social
capital and oral status with OHRQoL in children.
3. To examine associations of sociodemographic and economic status, social capital,
oral status, OHRQoL and school absence with school performance in children.

2.7 Research Conceptual Framework
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Figure 2: Conceptual Framework of study.
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CHAPTER 3
RESEARCH METHODOLOGY

A cross-sectional study were carried out to collect data of sociodemographic
and economic status (SDES), social capital, school oral health-related environment,
oral health behaviours, oral status ,Oral Health-Related Quality of Life (OHRQoL)
and school performance of children. This chapter will explain all research
methodological procedures including sampling design, data collection, study

implementation and data analysis.

3.1 Sample
3.1.1 Study area

A cross-sectional survey were conducted in Sakaeo province, Thailand for
convenient propose. Sakaeo province located approximately 250 Kilometers east of
Bangkok. It was divided into nine districts. Most of the populations lived in local

areas.

3.1.2 Study sample

The sample population was sixth grade students studying in public and private

schools in nine districts in Sakaeo province.

3.1.3 Sampling design and sample size calculation

In terms of sample size calculation, the main objective of study was to address
socioeconomic characteristics associated with OHRQoL and school performance.
Estimated proportions of children missing schools due to toothache in public and
private schools were used to calculate sample size in this study. Proportion of children
missing schools due to toothache in public schools was 5.4% and the estimated
proportion of children missing schools due to toothache in private schools was 1.9%
(4). The sample size was calculated by using 80% power and 95% confidence interval
level. The calculated sample size was 900 children. Design effects referred to the ratio
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of the variance of the estimator of complex sampling design to the variance of the
estimator based on simple random sampling design. Design effects as 1.5 was
calculated. The calculated sample size was 1,350 children. Moreover, although high
response rates were expected in this study because of school time examinations,
absence of subjects or loss of data might be occurred during process of data
collection. Over sample size by 10% were required. In total, 1,485 grade 6
schoolchildren were required for this study.

A stratified random sampling design were implemented. The target population
was selected by systematic probability proportional to size (PPS) sampling method.
PPS sampling was advantageous because it ensured that higher probability of larger
schools were selected (189). According to the main aim of study, the sample needed
to cover schoolchildren across different socioeconomic characteristics. Therefore,
strata were defined by urbanicity and types of school which represented
socioeconomic status of children. At the first stage, all of schools in 9 districts in
Sakaeo were classified into three strata, namely, public schools in rural areas, public
schools in urban areas and private schools. It is noted that there was no any private
school located in rural areas. At the second stage, schools in each stratum were
divided according to their size, namely, small, medium and large schools. At the third
stage, within each size of school, all classrooms were ranged by alphabet and
systematic selected according to proportional number of grade 6 schoolchildren in
strata and size of school. Due to the practicality, all children in selected classrooms

were invited to participate in this study.
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Figure 3: A stratified random sampling design.

3.2 Data collection

Data collected consisted of seven parts: SDES, social capital, school oral
health-related environments, oral behaviours, oral status, OHRQoL/school absence
and school performance. Data were collected through oral examination, interviewed
questionnaire on children’s OHRQoL, oral behaviours and social capital, parental
self-administered questionnaire on social capital and socioeconomic backgrounds,
school data for school oral health-related environments and school records for school

absence and performance.

3.2.1 Sociodemographic and economic status

SDES, including age, sex, school type with urbanicity (public rural; public
urban; private), school size (small to medium; large), monthly family income (up to
15,000 THB (Thailand minimum wage) (low); more than 15,000 THB (high)) and
father’s education level (less than 12 years (low); 12 years or more(high)) were

recorded.
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3.2.2 Social capital

Social capital characteristics perceived by children included number of close
friends, trust in close friends (never to moderate (low)/ high), parental support in
school work (never to moderate (low)/ high), engagement in school activities (such as
head/assistant head of classroom, school board committee, school representative).
Number of students per teacher were also calculated to represent teacher-children
relationship. Social capital data obtained from parents were participation in school
meetings representing teacher-parent relationship (never to often (infrequent)/ always
(frequent)) and parental expectation in children’s graduation (less than bachelor

degree (low)/at least bachelor degree (high)).

3.2.3 School oral health-related environments

School oral health-related environments were collected through observation
and interviewing school staff by one observer/interviewer. These included ever
received oral health promoting school (OHPS) award, provided free toothbrushing
and toothpaste, simple oral examination by teachers, integrated oral education into
school curriculum, availability of fresh fruit in free-of-charge school meals and eight
items on snacks/drinks sales in school. The eight items were (i) fresh starchy snacks
such as sandwiches, stuffed bread and steamed stuffed bun; (ii) meat snacks such as
fried chicken, barbecued pork, hotdog, meat burger; (iii) crispy packed snacks such as
potato chips, fried crispy wheat flour; (iv) ice-cream; (v) candies; (vi) sweetened milk
such as chocolate flavored milk, yogurt drinks; (vii) sweetened drinks such as sugar-
added herbal drinks and fruit juice; (viii) soft drinks. The five school environments
were recorded as ‘never or present for less than 2 years’ (no) and ‘present for 2 years
or longer’ (yes), whereas eight item sales in schools were recorded as ‘never or

sometimes’ (no) and ‘usually’ (yes).

3.2.4 Oral behaviours

Behavioural questionnaire was composed of questions on 1) brushing practice
after lunch (never or hardly ever or sometimes (no); usually(yes)); 2) frequency of

brushing per day (less than twice (no); twice or more (yes)); 3) frequency of
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consuming six types of unhealthy snacks/drinks (crispy packed snacks, ice-cream,
candies, sweetened milk, sweetened drinks and soft drinks) within a week (not every
day (no); every day (yes)), recorded separately for each type. 4) daily sweets
consumption, defined as whether or not any of the five types of sweets (ice-cream,
candies, sweetened milk, sweetened drinks and soft drinks) were consumed every day

during a week (no; yes).

3.2.5 Oral status

Children were examined for dental caries and oral hygiene at schools by seven
local trained and calibrated dentists. The World Health Organization DMFT index
was used for dental caries (190). Number of untreated decayed teeth (DT) and number
of decayed, missing and filled teeth (DMFT) were calculated. DT score of less than 2
and DMFT score of less than 3 were categorized as low level of dental caries
according to the mean score. The Simplified Oral Hygiene Index (OHI-S) (191) was
used to assess oral hygiene. The OHI-S scores (maximum score of 6) of up to 1.2
were categorized as good oral hygiene, while those higher than 1.2 were considered as
fair/poor (192).

3.2.6 Oral Health-Related Quality of Life and school absence

For OHRQoL measure, children were interviewed by well trained and
calibrated three interviewers using the Thai version of Child-Oral Impacts on Daily
Performances (Child-OIDP) index (26). Oral impacts during the past 3 months,
through difficulties on 8 daily performances: a) eating; b) speaking; c) cleaning teeth;
d) emotional state; e) relaxing/sleeping; f) smiling without feeling embarrassment; g)
studying; and h) social contact were assessed. The OIDP system includes a question
on oral conditions perceived as important causes of experienced impacts. Answers on
perceived clinical causes were used to calculate Condition-Specific (CS) impacts. CS
impacts attributed to dental caries were the impacts of which perceived causes were
toothache, sensitive tooth, hole in tooth or broken filling, while CS impacts attributed
to periodontal disease were the impacts of which perceived causes were inflamed

gums, pain in gums, calculus or bad breath. The OIDP system includes a question on
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oral conditions perceived as important causes of experienced impacts. CS OHRQoL

measures had better discriminative ability than the other generic measures (193).
School absence referred to the absence due to any reason (never to 1 day

during the past semester/ 2 or more days). Data were collected at the end of 4 month

semester.

3.2.7 School performance

School performance was measured by the total National Standard Examination
score. The examination was arranged annually by the National Institute of
Educational Testing Service (State Organization) to evaluate school performance of
6" grade schoolchildren across the country in 8 subjects: a) Thai language, b) Socio-
cultural education, c) English language, d) Mathematics, €) Sciences, f) Hygiene and
physical education, g) Arts and h) Work and technology. Possible maximum score of

each subject was 100 and that of total score was 800.

3.3 Study implementation
3.3.1 Permission

After obtaining approval of human research by the Chulalongkorn University
Ethics Committee (HREC-DCU 2014-033), the programme was implemented.
Primary education authorities, local health authorities, seven community hospitals and
all schools of the study areas were contacted to gain their permission and co-
operation. Letters informing about purposes of the study and positive consent forms
were sent to parents of sampled children. The children returning the consent forms
signed by their parents were counted in study participations. After oral examination,
every participant received a sheet informing them on their oral status, suggestion in
necessary dental treatment and oral health instruction. Schools received summary
results of grade 6 children oral status and treatment needs as well as a letter thanking
them.
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3.3.2 Preparation of documents and validating questionnaires

All documents were prepared using standard forms, if available, otherwise, the
appropriateness and completion of information of all instruments were considered.

a) Most questions contained in questionnaires on oral behaviours of children
and school oral health-related environments were used in oral health survey in Thai
primary school. Some specific questions were added. Social capital and school oral
health-related environmental questionnaires have never been used in Thailand. Face
and content validity were consulted with experts in the field of dental public health
and edited all questionnaires according to experts. Language and format of the
questionnaires were modified several times, after consultation with school staffs until
the questionnaires were comprehensible. Later, questionnaires were tested on a group
of children, parents and school staffs for adjusting appropriated form. Some questions
and choices were adjusted if those were similar. Some questions were excluded if
those cannot reach the real answers, for example, brushing time and rinsing habit. In a
pilot test, one-third of children answers do not know.

b) The standard forms and criterias used for clinical oral examinations (190,
194, 195) were used in study. Ten percent of children were re-examined for testing
intra-examiner reliability.

c) The Child-OIDP (26), OHRQoL index that was developed and validated in
Thai schoolchildren and previously used in the sixth and seventh National Oral Health
Survey in Thai schoolchildren in 2005 and 2012 were used. Intra-examiner reliability

were also tested by re-interviewing children as were done in clinical oral examination.

3.3.3 Training and calibration exercises

Training and calibration exercises were conducted after all instruments were
prepared, which were.

a) Oral behaviours, social capital and school oral health-related environments

Interviewers were trained before collecting all questionnaires including oral
behaviours and social capital of children and school oral health-related environments.

b) Clinical oral examination
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Reliability tests were done through the evaluation of correlation among items
according to the criteria for each condition. The calibration procedure for all
examiners was carried out at the Sakaeo Public Health Office. Methods were based on
World Health Organization’s guidelines (190). Extensive training of oral
examinations including DMFT and OHI-S indices. The main examiner tested inter-
examiner reliability against others examiners.

c) Oral Health-Related Quality of Life

Validation process of Child-OIDP in Thai schoolchildren was described in
previous research (26). Interviewers were trained and calibrated before collecting
subjective socio-dental questionnaires including Child-OIDP and overall perception
of oral problems. Inter examiner-reliability of all examiners were tested against the
main examiner, considered as gold standard. Intra-examiner reliability were also

tested by re-interviewing children as were done in clinical oral examination.

3.3.4 Implementation steps

a) Parental questionnaires were sent and collected by schools. All required
data except parental questionnaires and school performance were carried out together
in first visit for the convenience of school staffs. Completed parental questionnaires
and school records (school absence and school performance) were collected by public
health officers in each district and were sent to Sakaeo provincial public health office.

b) The implementation of oral examinations based on the World Health
Organization’s guidelines (190), in terms of infection control and the provision of
instruments and supplies. Assessing of the oral status were done using plane mouth
mirror and periodontal ball-pointed probe. Each examiner worked with a trained
recorder arranging duplicate examinations. Each subject lied down on a portable chair
facing natural light. Examiners examined behind a child’s head. Recorders sat close to
examiner for hearing corrected data.

c) The processes of OHRQoL data collection were described in previous study
(26).
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3.4 Data analysis

SPSS Version 22.0 (SPSS, Inc.,Chicago, IL, USA) was used for data analysis.
Data entry was done twice in order to ensure the reliability. Any difference detected
was checked against the original completed questionnaires. The level of significant
were set at 5%. Statistical analyses included the followings:

3.4.1 Descriptive statistics

Descriptive data were presented as frequencies, mean (standard deviation
(SD)) and median (interquartile range (IQR)), which were:

a) SDES, social capital, school oral health-related environments, oral
behaviours, oral status, school absence and school performance were categorized into
two or more groups. Some continuous data also were shown. In addition, cronbach’s
alpha coefficient was used for the analysis on internal reliability. Ten percent of the
children were re-examined at the end of the day for the intra-examiner reliability test
using Intraclass Correlation Coefficient (ICC).

b) OHRQoL data

The Child-OIDP scores were presented in continuous data. The oral impact
scores of each performance were obtained by multiplying severity and frequency
ranging from 0-3 scores per performance. Therefore scores could range from 0 to 9 in
each performance. The overall oral impact scores was the sum of all 8 performances
divided by 72 and multiplied by 100. Answers on perceived clinical causes were used
to calculate CS impacts attributed to dental caries and to periodontal disease. In
addition, statistics used for the analysis on internal reliability of the Child-OIDP was
Cronbach’s alpha coefficient. External (test-retest) reliability was examined using
ICC.

3.4.2 Bivariate analysis

Independent variables were discrete and continuous data, and were tested for
relationships with dependent outcomes. Dependent variables obtaining P-value of
<0.2 for their associations with independent variables in univariate analyses were

further entered into regression models.
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The high/low of DMFT and DT scores and good/fair or poor of OHI-S score
were associated with SDES, school oral health-related environments and oral
behaviours and using Chi-square test.

The presence/absence of CS impacts attributed to dental caries and those of
periodontal disease were associated with SDES, social capital and oral status and
using Chi-square and Spearman correlation tests.

School performance was associated with SDES, social capital, oral status and
CS OHRQoL/school absence using Mann-Whitney U, Kruskal-Wallis and Spearman

correlation tests.

3.4.3 Multivariable regression models

Multiple regression were used to evaluate independent effects of several
covariates after adjusting for confounders on the following dependent outcomes. The
continuous dependent variable, total school performance scores, used the linear
regression model, while presence/absence of CS impacts, high/low of dental caries
and good/fair or poor oral hygiene used logistic regression. Statistical significance
was indicated when p-values was less than 0.05. Multi-colinearity among all
independent variables was checked and if found, variables were excluded.

Regarding the associations of school oral health-related environments with
oral behaviours and oral status in chapter 5, model 1 was SDES-adjusted. Model 2
was to further adjust for other school environments. Model 3 was further adjusted for
oral behaviours significantly associated with each outcome, thus, representing the
effects of certain school environments on oral behaviours and oral status after
adjusting for potential confounders.

The hierarchical relationships of school performance with CS
OHRQOL/school absence and oral status were shown in chapter 6. A conceptual
framework was developed (Figure 4) to assess the associations between various
parameters in a hierarchical manner. For CS OHRQoL as the outcome, SDES and
social capital factors had direct effects (pathway b) and exerted the effects (pathway
a) through proximate oral status (pathway c). For school performance as the outcome,
SDES and social capital factors were distal determinants directly affecting school
performance (pathway f) and exerted their effects through proximate oral status
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(pathway a) and other proximate determinants (pathways b), Oral status exerted their
effect on school performance directly (pathway d) and through OHRQoL/school
absence (pathways c, e), while OHRQoL/school absence affected school performance

directly (e).
Somo-demo_graphlc (a) (d) School
and economic sFatus »| Oral status > performance
and social capital
A A
(c) Condition-Specific
»  Oral health-Related (e)
(b) Quality of Life
= School absence

()

Figure 4: Conceptual hierarchical framework for the associations of
sociodemographic and economic status, social capital, oral status, condition-specific
oral health-related quality of life (CS OHRQoL), school absence and school
performance outcomes.

Note: Pathways a, b, c are for the analyses of CS OHRQoL as the outcome.
Pathways a, b, d, e, f are for the analyses of school performance as the
outcome.

Independent variables obtaining p-values <0.2 for the univariate analysis were
hierarchically entered into the multiple logistic and linear regression models
performed in two and three steps respectively. For CS OHRQoL as the outcomes,
model 1 included all SDES and social capital factors to represent the effect of each
factor on CS impacts attributed to dental caries and periodontal disease. Model 2
further included oral status, which was significantly associated with the related CS
impacts in univariate analyses, to represent the effect of oral status on CS impact
adjusted for SDES and social capital confounders. For school performance as the
outcome, model 1 included all SDES and social capital factors. Model 2 further
included oral status, which was significantly associated with school performance, to
represent the effect of oral status on school performance adjusted for SDES and social

capital confounders. Model 3 measured the effects of OHRQoL/school absence on
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school performance adjusted for all confounders. School absence and CS OHRQoL
variables related to certain oral status were included in the model, only if relating oral

status was associated with school performance.

3.4.4 Research Hypothesis

Hypotheses of this study were to compare children’s oral behaviours and oral
status, between groups with different school environments, as well as to compare
children’s OHRQoL and school performance between groups with different social
factors and oral status, which were:
3.4.4.1 Null hypothesis: Proportions of children having good oral behaviours or good
oral status in groups with high socioeconomic status and highly supportive school oral
health-related environments would equal to those in groups with low socioeconomic
status and poorly supportive school oral health-related environments.

Ho: na = mo

na = Proportions of children having good oral behaviours or good oral status in
groups with high socioeconomic status and highly supportive school oral health-
related environments.

no = Proportions of children having good oral behaviours or good oral status in
groups with low socioeconomic status and poorly supportive school oral health-
related environments.

Alternative hypothesis: Proportions of children having good oral behaviours or
good oral status in groups with high socioeconomic status and highly supportive
school oral health-related environments would not equal to those in groups with low
socioeconomic status and poorly supportive school oral health-related environments.

Ha: ma # mo

3.4.4.2 Null hypothesis: Proportions of children having good OHRQoL in groups with
high socioeconomic status, high social capital and good oral status would equal to
those in groups with low socioeconomic status, low social capital and poor oral status.
Ho: ma=mo

ma = Proportions of children having good OHRQoL in groups with high
socioeconomic status, high social capital and good oral status
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no = Proportions of children having good OHRQoL in groups with low
socioeconomic status, low social capital and poor oral status

Alternative hypothesis: Proportions of children having good OHRQoL in
groups with high socioeconomic status, high social capital and good oral status would
not equal to those in groups with low socioeconomic status, low social capital and
poor oral status.

Ha: na # no

3.4.4.3 Null hypothesis: Median school performance scores of children in groups with
high socioeconomic status, high social capital, good oral status, good OHRQoL and
low school absence would equal to those in groups with low socioeconomic status,
low social capital, poor oral status, poor OHRQoL and high school absence.

Ho: pa = po

pa = Median school performance scores of children in groups with high
socioeconomic status, high social capital, good oral status, good OHRQoL and low
school absence

po = Median school performance scores of children in groups with low
socioeconomic status, low social capital, poor oral status, poor OHRQoL and high
school absence.

Alternative hypothesis: Median school performance scores of children in
groups with high socioeconomic status, high social capital, good oral status, good
OHRQoL and low school absence would not equal to those in groups with low
socioeconomic status, low social capital, poor oral status, poor OHRQoL and high
school absence.

Ha: pa # po
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CHAPTER 4
DESCRIPTIVE RESULTS

This chapter presents the descriptive results of the study in relation to sample
characteristics including sociodemographic and economic status (SDES), social
capital, oral behaviours, oral status, oral health-related quality of life and school

performance.

4.1 Sociodemographic and economic status and social capital of children and parents

A total of 1,429 primary-schoolchildren (96.2% response rate) returned
positive consent forms approved by their parents and participated in this study. SDES
and social capital of children were presented in Table 1. Sample were aged between
11.0 and 16.0 with a mean (SD) age of 11.8 (0.5) years. Half were boys (50.3%),
76.1% studied in small or medium school size. Sixty percent attended public rural
schools, 28.2% attended public urban schools while 11.8% attended private schools.
For social capital characteristics of children, numbers of students per teacher ranged
from 6.7 - 24.9 with a mean (SD) of 17.1 (4.1). Numbers of close friends ranged from
0-45.0 with a mean (SD) of 5.4 (4.7). Twenty-eight percent and 53.8% of children had
high perceived trust their friends and parental support of their school work. Thirty-

eight percent of children were ever engaged in school activities.



Table 1. Distribution of sociodemographic characteristics and social capital of

children (n = 1,429).

Variables

%

Mean
(SD) Range

Sociodemographic
characteristics
Age
11 yr
12 yr
13 yr
14-16 yr
Sex
Boy
Girl
School type
Public rural
Public urban
Private
School size
Small
Medium
Large
Social capital
Numbers of students per teacher
Numbers of close friends
Trust in close friends
Never
Little
Moderate
High
Parental support in school work
Never
Little
Moderate
High
Engagement in school activities
No
Yes

22.1
72.6
4.5
0.8

50.3
49.7

60.0
28.2
11.8

10.4
65.7
23.9

4.5
20.3
46.9
28.3

2.7
7.8
35.7
53.8

61.4
38.6

11.8(0.5) 11.0-16.0

17.1(41) 6.7-24.9
54 (4.7) 0-450

50
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In term of SDES and social capital of parents (Table 2), a total of 984 parents
of children (66.3% response rate) returned the questionnaires. The majority of
children lived in low family income (72.1%) and had father with low educational
level (70.4%). Children whose parents frequently participated in school meetings and

had high expectation in their graduation were 61.9% and 47.7% respectively.

Table 2. Distribution of socioeconomic status and social capital of parent (n = 984).

Variables %

Socio-economic status
Family income

<10,000 41.2
10,001-15,000 30.9
15,001-30,000 17.9
30,001-50,000 7.5
>50,000 2.5
Highest father’s education
Never 1.4
Primary school 48.0
Secondary school 21.0
12 years schooling 22.4
Bachelor degree or more 7.2
Social capital
Parent’s participation in school meeting
Never 5.7
Sometimes 32.0
Often 24.3
Always 38.1
Parental expectation
Never 4.5
Secondary school 12.9
12 years schooling 34.8
Bachelor degree 27.4

More than bachelor degree 20.3




4.2 School oral health-related environments

Table 3. Distribution of school oral health-related environments among school (n =
55) and children (n = 1,429).

School environments N (% of school) N (% of children)
Ever receiving OHPS award
Never 34 (61.8) 901 (63.1)
Provincial level 12 (21.8) 268 (18.7)
More than provincial level 9 (16.4) 260 (18.2)
Free toothbrushing
Never 0( 0.0 0( 0.0)
Used to have (not present) 2( 3.6) 87 ( 6.1)
Present for less than 2 years 5(9.1) 177 (12.4)
Present for 2 years or more 48 (87.3) 1,165 (81.5)
Simple oral examination
Never 0( 0.0 0( 0.0)
Used to have (not present) 5(9.1) 168 (11.8)
Present for less than 2 years 7(12.7) 214 (14.9)
Present for 2 years or more 43 (78.2) 1,047 (73.3)
Integrated oral education
Never 6 (10.9) 206 (14.4)
Used to have (not present) 5(9.1) 91( 6.4)
Present for less than 2 years 14 (25.5) 389 (27.2)
Present for 2 years or more 30 (54.5) 743 (52.0)
Availability of fresh fruit
Never 4(7.3) 238 (16.7)
Used to have (not present) 4(7.3) 97 ( 6.7)
Present for less than 2 years 14 (25.4) 294 (20.6)
Present for 2 years or more 33 (60.0) 800 (56.0)

Items sold in schools
- Fresh starchy snacks

Never 13 (23.6) 233 (16.3)
Sometimes 20 (36.4) 389 (27.2)
Present for less than 2 years 6 (10.9) 185 (13.0)
Present for 2 years or more 16 (29.1) 622 (43.5)
- Meat snacks
Never 16 (29.1) 304 (21.3)
Sometimes 14 (25.5) 258 (18.0)
Present for less than 2 years 4(7.3) 65 ( 4.5)
Present for 2 years or more 21 (38.2) 802 (56.2)
- Crispy packed snacks
Never 18 (32.7) 473 (33.1)
Sometimes 23 (41.8) 525 (36.6)
Present for less than 2 years 4(7.3) 90 ( 6.3)

Present for 2 years or more 10 (18.2) 341 (23.9)
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School environments N (% of school) N (% of children)
- Ice-cream
Never 17 (30.9) 298 (20.9)
Sometimes 11 (20.0) 323 (22.6)
Present for less than 2 years 4(7.3) 109 ( 7.6)
Present for 2 years or more 23 (41.8) 699 (48.9)
- Candies
Never 42 (76.4) 1,056 (73.9)
Sometimes 10 (18.1) 247 (17.3)
Present for less than 2 years 0( 0.0 0( 0.0)
Present for 2 years or more 3(5.5) 126 ( 8.8)
- Sweetened milk
Never 28 (50.9) 634 (44.4)
Sometimes 14 (25.5) 314 (21.9)
Present for less than 2 years 5(9.1) 106 ( 7.5)
Present for 2 years or more 8 (14.5) 375 (26.2)
- Sweetened drinks
Never 10 (18.2) 187 (13.1)
Sometimes 17 (30.9) 398 (27.8)
Present for less than 2 years 7(12.7) 172 (12.1)
Present for 2 years or more 21 (38.2) 672 (47.0)
- Soft drinks
Never 39 (70.9) 807 (56.5)
Sometimes 10 (18.2) 395 (27.6)
Present for less than 2 years 0( 0.0 0( 0.0)
Present for 2 years or more 6 (10.9) 227 (15.9)

OHPS, oral health promoting school.

From the fifty-five primary schools, most provided free toothbrushing for
children (87.3%) and had simple oral examination by teachers (78.2%). Sixty percent
provided free fresh fruit with meals, 54.5% integrated oral education while around
one-third ever received an OHPS award (38.2%). Around a quarter to half of schools
usually sold fresh starchy snacks (40.0%), meat snacks (45.5%), crispy packed snacks
(25.5%), ice-cream (49.1%), sweetened milk (23.6%) and sweetened drinks (50.9%),
while soft drinks and candies were sold in only 10.9% and 5.5% of schools
respectively. Percentages of children attending schools with certain school

environments are similar to those on school units (Table 3).



4.3 Oral behaviours

Table 4. Oral behaviours among children (n = 1,429).

Variables N (%)
Frequency of brushing No 965 (65.0)
Yes 464 (35.0)
Brushing after lunch Never/hardly ever 457 (32.0)
Sometimes 627 (43.9)
Usually 345 (24.1)
Daily sweets consumption No 573 (40.1)
1 type 482 (33.7)
2 types 237 (16.6)
3 types 89 ( 6.2)
4 types 27 ( 1.9)
5 types 21 ( 1.5)
Consumption of each item
- Crispy packed snacks Never/hardly ever 176 (12.3)
Sometimes 426 (29.8)
Every day 827 (57.9)
- Ice-cream Never/hardly ever 551 (38.6)
Sometimes 622 (43.5)
Every day 256 (17.9)
- Candies Never/hardly ever 676 (47.3)
Sometimes 505 (35.3)
Every day 248 (17.4)
- Sweetened milk Never/hardly ever 536 (37.5)
Sometimes 528 (37.0)
Every day 365 (25.5)
- Sweetened drinks Never/hardly ever 536 (37.5)
Sometimes 649 (45.4)
Every day 244 (17.1)
- Soft drinks Never/hardly ever 503 (35.2)
Sometimes 603 (42.2)
Every day 323 (22.6)




Thirty-five percent of children usually brushed their teeth at least twice per
day, while a quarter usually brushed their teeth after lunch (24.1%). More than half
consumed sweets every day (59.9%) (Table 5). Regarding the each type of
snacks/drinks consumption, percentages of children who consumed crispy packed
snacks, ice-cream, candies, sweetened milk, sweetened drinks and soft drinks every
day were 57.9%, 17.9%, 17.4%, 25.5%, 17.1% and 22.6% respectively.

Table 5. Distribution of oral behaviours among children (n = 1,429).

Variables N (%)
Frequency of brushing No 965 (65.0)
Yes 464 (35.0)
Brushing after lunch No 1,084 (75.9)
Yes 345 (24.1)
Daily sweets consumption No 573 (40.1)

Yes 856 (59.9)
Consumption of each item

- Crispy packed snacks No 602 (42.1)
Yes 827 (57.9)
- Ice-cream No 1,173 (82.1)
Yes 256 (17.9)
- Candies No 1,181 (82.6)
Yes 248 (17.4)
- Sweetened milk No 1,064 (74.5)
Yes 365 (25.5)
- Sweetened drinks No 1,185 (82.9)
Yes 244 (17.1)
- Soft drinks No 1,106 (77.4)

Yes 323 (22.6)
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4.4 Oral status

Caries prevalence was 61.7% with a mean (SD) DMFT score of 1.8 (2.1).
Mean (SD) DT, MT and FT scores were 1.3 (1.9), 0.03 (0.2) and 0.4 (1.0)
respectively. Thirty-one percent and 29.2% of children had high level of DT and
DMFT scores respectively (Table 6). The OHI-S scores ranged from 0-5.3 with a
median (IQR) of 1.3 (1.2). Fifty-eight percent of children had fair or poor oral hygiene.
The intraclass correlation coefficients (ICC) ranged from 77.4-94.5 and 78.9-93.6 for

dental caries and oral hygiene status respectively, indicating very good agreements.

Table 6. Distribution of oral status among children (n = 1,429).

Variables N (%) Average Range
Oral status
Untreated decayed (DT > 0) 715 (50.0)
DT Mean (SD)=1.3(1.9)  0-14.0
Low 984 (68.9)
High 445 (31.1)
Missing teeth due to caries 36 ( 2.5)
(MT > 0)
MT Mean (SD)=0.03 (0.19) 0-2.0
Filled teeth (FT > 0) 325 (22.7)
FT Mean (SD)=0.4 (1.0) 0-8.0
Incidence of caries 881 (61.7)
(DMFT > 0)
DMFT Mean (SD)=1.8 (2.1)  0-14.0
Low 1,029 (72.0)
High 400 (29.2)
OHI-S Median (IQR)=1.3(1.2) 0-5.3
Excellent 7( 0.5)
Good 598 (41.8)
Fair 708 (49.6)
Poor 116 ( 8.1)

SD, standard deviation; IQR, interquartile range.
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4.5 Oral Health-Related Quality of Life and school absence

A total of 1,418 primary-schoolchildren (95.5% response rate) were
interviewed. The analyses on intra-examiner/interviewer reliability indicated very
good agreements (ICC = 0.86-0.91). Prevalence, intensity and score of oral impacts
among children were presented in Table 7. The overall prevalence of oral impacts was
high (82.6%). However, mean (SD) overall impact scores were low (8.1 (8.8)).
Among the eight performances assessed, the prevalence of impacts on Eating and
Cleaning were similar (56.3%, and 55.9% respectively), followed by Emotional state
(42.6%). Mean performance scores for each performance ranked in a similar pattern
to the prevalence findings, that is, highest for Eating, followed by Cleaning and
Emotional state. Findings regarding the intensity of oral impacts indicated that the
highest proportion (29.3%) of children had impacts at the little level, while 17.6% and

15.8% were impacted at moderate and very little levels respectively.
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Distributions of CS impacts attributed to different oral diseases and school
absence among children were shown in Table 8. Findings revealed that CS impacts
attributed to dental caries and periodontal diseases were highest (38.3% and 40.6%
respectively), CS impacts attributed to oral lesions (29.4%), and CS impacts attributed
to natural processes (22.9%). Impact scores of CS impacts attributed to dental caries
ranged from 0-55.6 with a mean (SD) of 3.4 (6.8), while those of periodontal disease
ranged from 0-38.9 with a mean (SD) score of 2.1 (4.1). Impact scores of CS impacts
attributed to oral lesions ranged from 0-52.8 with a mean (SD) of 2.0 (4.3), while
those of natural processes ranged from 0-52.8 with a mean (SD) score of 1.7 (4.5). CS
impacts attributed to dental caries obtained the highest prevalence on 4 performances.
Dental caries was the main cause of impact on Eating, Relaxing, Emotional state, and
Study, while Cleaning and Social contact were mostly impacted by periodontal
disease, Speaking by oral lesions, and Smiling by malocclusions. Detailed
characteristics of CS-impacts attributed to certain kinds of oral diseases are shown in
Tables 8-10.

For school absence, during the past semester, 75.4% of children missed
school. Numbers of absent day ranged from 0 to 30, with a median (IQR) of 2.0 (4.0)

absent days. Sixty-two percent of children missed school 2 or more days (Table 8).
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Table 8. Distribution of Condition-Specific (CS) impacts and school absence among

children (n = 1,418).

Variables N (%) Mean (SD) Range
CS impacts attributed to dental caries 34(6.8) 0-556
No 875 (61.7)
Yes 543 (38.3)
CS impacts attributed to periodontal 21(4.1) 0-38.9
disease
No 847 (59.7)
Yes 571 (40.3)
CS impacts attributed to oral lesions 20(4.3) 0-528
No 1,001 (70.6)
Yes 417 (29.4)
CS impacts attributed to malocclusions 0.7(25) 0-250
No 1,259 (88.8)
Yes 159 (11.2)
CS impacts attributed to enamel defects 04(18) 0-208
and dental anomalies
No 1,316 (92.8)
Yes 102 ( 7.2)
CS impacts attributed to traumatic dental 0.06 (0.63) 0-125
injuries
No 1,402 (98.9)
Yes 16 ( 1.1)
CS impacts attributed to tooth loss 0.01(0.48) 0-18.1
No 1,417 (99.9)
Yes 1(0.1)
CS impacts attributed to natural process
No 1,093 (77.1) 1.7(45) 0-528
Yes 325 (22.9)
School absence
Median (IQR) = 2.0 (4.0) 0-30.0
Numbers of absent day
Never 352 (24.6)
1 day 181 (12.7)
2 days 229 (16.0)
3 days 154 (10.8)
4 days 121 ( 8.5)
5 days 139 ( 9.7)
6 days 27 ( 1.9)
7 days 77 ( 5.4)
8 days/more 138 (10.4)

SD, standard deviation; IQR, interquartile range.
Maximum Child-Oral Impacts on Daily Performances scores = 100.
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Table 10. Intensity and extent of condition-specific (CS) impacts attributed to dental
caries and periodontal disease among children (n = 1,418).

Percentage of those with impacts (%)
Dental caries Periodontal disease

Intensity
None 61.7 59.7
Very little 8.3 114
Little 11.7 14.5
Moderate 8.8 7.3
Severe 6.7 5.2
Very severe 2.8 1.9

Extent
1 PWI” 14.1 27.7
2 PWI 94 7.8
3 PWI 7.5 3.3
4 PWI 3.6 1.1
5 PWI 2.2 0.3
6 PWI 1.1 0.1
7 PWI 0.1 0
8 PWI 0 0

“PWI = Number of performance with impacts

4.6 School performance

School performance referring to scores of eight subjects of which possible
maximum scores were one-hundred were shown in Table 11. A total of 1,210
children’s school performance records (81.5% response rate) were collected.
Children’s total school performance scores ranged from 149.5-641.0. A median (IQR)
score was 344 (123.1).
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Table 11. Distribution of school performance scores among children (n = 1,210).

Variables Median (IQR) Range

Subject
- Thai language 44.0 (18.0) 8.0-80.0
- Socio-cultural education 48.0 (24.0) 8.0-920
- English language 27.5 (12.5) 50-975
- Mathematics 35.0 (20.0) 0.0 - 100.0
- Sciences 38.0 (17.5) 8.0-885
- Hygiene and physical education ~ 52.0 (20.0) 8.0-84.0
- Arts 45.0 (20.0) 5.0-85.0
- Work and technology 56.0 (24.0) 8.0-80.0

Total score? 344.0 (123.1) 149.5 - 641.0

apossible total maximum scores of eight subjects = 800; Maximum scores

of each subject = 100.
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CHAPTER 5
ASSOCIATIONS OF SCHOOL ORAL HEALTH-RELATED
ENVIRONMENTS WITH ORAL BEHAVIOURS AND ORAL
STATUS

In this chapter, the descriptive results of sociodemographic and economic
status (SDES), oral behaviours and oral status, are compared and their associations are
explored. The chapter reports two main parts. The first part assesses the associations
of school oral health-related environments with children’s oral behaviours adjusting
for SDES. The second part assesses the associations of school oral health-related
environments and dental caries adjusting for SDES and oral behaviours.

5.1 Associations of school oral health-related environments with children’s oral

behaviours

Univariate analyses revealed statistically significant associations of school
environments with oral behaviours (Table 12). Children in schools that provided
toothbrushing free of charge and those with integrated oral education were
significantly more likely to brush at least twice per day. Children in schools with
integrated oral education were also significantly more likely to brush after lunch.
Daily sweets consumption habit was significantly less likely in children attending
schools where free fresh fruit was provided (55.1% vs 63.9%), but more likely in
those attending schools having simple oral examination and integrated oral education.
In addition, children in schools selling sweetened milk and meat snacks consumed
sweets every day significantly more than those in schools without such items (65.4%
vs. 55.5% and 61.4% vs. 55.2% respectively) (Table 12).

Regarding certain items of snacks/drinks consumption, significant association
between snacks/drinks sales and children’s daily consumption were found for ice-
cream, that is, children in schools selling ice-cream were significantly more likely to

consume ice-cream every day (Table 12).



Table 12. Sschool oral health-related environments associated with oral behaviours in

children (n = 984).

%

Oral behaviours

Brushing  Brushing
twice after Sweets Consumption

Variables a day lunch consumption  of certain item

Study sample 100 43.6 26.5 58.7 N/A

Ever receiving OHPS

award No 56.6 449 25.0 59.1 N/A
Yes 43.4 41.9 28.6 58.3

Free toothbrushing No 234 378 27.8 N/A N/A
Yes 76.6 454" 26.1

Simple oral examination No  27.5 40.6 30.3 49.1 N/A
Yes 725 447 25.17 62.4™"

Integrated oral education No  44.7 37.0 23.0 54.1 N/A
Yes 553 48.9™ 29.4" 62.5™

Availability of fresh fruit No 414 N/A N/A 63.9 N/A
Yes 58.6 55.1™

Items sold in schools

- Fresh starchy snacks No 427 N/A N/A 59.0 N/A
Yes 57.3 58.5

- Meat snacks No 424 N/A N/A 55.2 N/A
Yes 57.6 61.4"

- Crispy packed snacks No 73.7 N/A N/A 60.6 58.3
Yes 26.3 53.7 52.91

- Ice-cream No 454 N/A N/A 56.2 12.8
Yes 54.6 60.97 23.8™

- Candies No 928 N/A N/A 57.9 18.1
Yes 7.2 69.07 12.7

- Sweetened milk No 674 N/A N/A 55.5 23.4
Yes 32.6 65.4™ 29.0"

- Sweetened drinks No 398 N/A N/A 58.7 16.1
Yes 60.2 58.8 17.7

- Soft drinks No 874 N/A N/A 58.5 20.7
Yes 12.6 60.5 25.0

P <0.001, P < 0.01, P < 0.05, P < 0.2 (Chi-square test).
N/A, analysis not performed due to non-theoretical association.
OHPS, oral health promoting school.
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In addition, associations of school oral health-related environments with the

three items of snacks/drinks consumption, including crispy packed snacks, ice-cream

and sweetened milk were explored (Table 13). Crispy packed shacks consumption

was significantly less likely in children attending schools with integrated oral

education and schools selling meat snacks, ice-cream and sweetened drinks, but more

likely in those attending schools where free fresh fruit was provided. Ice-cream

consumption was significantly less likely in children attending schools ever receiving

OHPS award and schools where free fresh fruit was provided, but more likely in those
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attending schools with integrated oral education and schools selling fresh starchy

snacks, meat snacks, ice-cream and sweetened milk. Children in schools selling

candies were significantly more likely to consume sweetened milk every day.

Table 13. School oral health-related environments associated with daily items
consumption behaviours in children (n = 984).

%

Oral behaviours

Crispy packed  Ice-cream Sweetened
snacks consumption  milk
Variables consumption consumption
Study sample 100 56.9 18.8 25.2
Ever receiving OHPS
award No 566 555 21.7 26.8
Yes 434 58.8 15.0” 23.2
Free toothbrushing No 234 557 15.7 21.3
Yes 76.6 57.3 19.81 26.47
Simple oral examination  No 275 60.1 17.0 21.8
Yes 725 557 19.5 26.57
Integrated oral education No 447 614 13.6 23.0
Yes 553 533" 23.0™" 27.01
Availability of fresh fruit No 414 528 22.1 215
Yes 586 59.8" 16.5" 23.61
Items sold in schools
- Fresh starchy snacks No 427 600 16.0 23.1
Yes 57.3 5467 20.9" 26.8'
- Meat snacks No 424 616 15.1 23.0
Yes 57.6 534" 215" 26.8"
- Crispy packed snacks No 737 583 19.7 24.4
Yes 263 5297 16.2 27.4
- Ice-cream No 454 655 12.8 22.8
Yes 546 49.77 23.8™ 27.21
- Candies No 928 575 18.7 24.3
Yes 7.2 4931 19.7 36.6
- Sweetened milk No 674 582 15.1 23.4
Yes 326 542 26.5™" 29.01
- Sweetened drinks No 398 625 16.8 23.0
Yes 602 532" 20.17 26.71
- Soft drinks No 874 574 19.1 24.8
Yes 12.6 532 16.9 28.2

P <0.001, P <0.01, "P < 0.05, 'P < 0.2 (Chi-square test).
OHPS, oral health promoting school.
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5.2 Associations of sociodemographic and economic status with children’s oral

behaviours

Univariate analyses revealed statistically significant associations of SDES
with oral behaviours (Table 14). Girls and children living in a high income family
were more likely to brush their teeth at least twice per day than their counterparts.
Sex, school type, school size and family income were associated with brushing after
lunch, while school type was significantly associated with sweets consumption. For
items of snacks/drinks consumption behaviours, children living in a high income
family were less likely to consume crispy packed snacks. School type and school size
were associated with ice cream’s consumption, while sex and school type were

significantly associated with sweetened milk’s consumption.

5.3 Associations of school oral health-related environments with children’s oral
behaviours adjusting for sociodemographic and economic status and other school

environments

Multiple logistic regressions models were shown in Table 15. When SDES
were entered into the model (model 1), the association between providing free
toothbrushing and children’s brushing frequency as well as the association between
selling meat snacks and children’s daily sweets consumption became non-significant.
Further adjusting for other environmental variables (model 2), children in schools
with integrated oral education remained significantly more likely to brush their teeth
twice a day as well as to brush after lunch. Furthermore, children’s daily sweets
consumption remained significantly negatively associated with the availability of free
fresh fruit in school meals, and positively associated with the availability on sales of
sweetened milk in schools.

In addition, multivariate logistic regressions were also performed to ascertain
the associations of school oral health-related environments and crispy packed snacks,
ice-cream and sweetened milk consumption (Table 16). Children in schools selling

ice-cream remained significantly more likely to consume ice-cream every day.
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5.4 Associations of school oral health-related environments with children’s oral status

Univariate analyses revealed that children in schools ever receiving an award
had significantly lower DT score, while those in schools providing free fresh fruit
with meals had significantly lower DT and DMFT scores than their counterparts
(Table 17). However, children in schools with free toothbrushing, simple oral
examination and integrated oral education were significantly more likely to have high
dental caries and fair/poor oral hygiene. In term of snack/drinks sold in schools, meat
snacks, ice-cream, sweetened milk and sweetened drinks were significantly associated
with high caries, while crispy packed snacks was significantly associated with low
caries.

Table 17. School oral health-related environments associated with oral status in children (n
= 984).

% Oral status
DT DMFT OHI-S

Variables (high) (high) (fair/poor)

Study sample 100 31.2 29.3 58.2

Ever receiving OHPS award No 56.6 34.8 30.7 60.5
Yes 43.4 26.5™ 27.4 55.31

Free toothbrushing No 234 274 21.3 48.3
Yes 76.6 3247 31.7 61.3™

Simple oral examination No 275 26.9 21.0 38.7
Yes 725 32.8f 32.4™ 65.6™"

Integrated oral education No 447 24.5 23.0 40.7
Yes 55.3 36.6™" 34.4™ 724

Availability of fresh fruit No 414 428 37.3 N/A
Yes 58.6 23.17™ 23.6™

Items sold in schools

- Fresh starchy snacks No 427 293 30.5 N/A
Yes 57.3 32.6 28.4

- Meat snacks No 424 26.6 27.1 N/A
Yes 57.6 34.6™ 30.91

- Crispy packed snhacks No 73.7 34.9 31.7 N/A
Yes 26.3 20.8™ 22.4™

- lce-cream No 45.4 27.5 27.1 N/A
Yes 54.6 34.3" 31.11

- Candies No 92.8 32.1 29.9 N/A
Yes 7.2 19.77 21.17

- Sweetened milk No 674 24.3 24.4 N/A
Yes 32.6 455 39.3™

- Sweetened drinks No 39.8 25.3 25.0 N/A
Yes 60.2 35.1™ 32.17

- Soft drinks No 874 32.0 29.8 N/A
Yes 12.6 25.81 25.8

P < 0.001, P < 0.01, "P < 0.05, 1P < 0.2 (Chi-square test).
N/A, analysis not performed due to non-theoretical association.
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5.5 Associations of sociodemographic and economic status with children’s oral status

Univariate analyses revealed that age, sex, school type and school size were
associated with DT and DMFT scores, while sex and school type were associated with
OHIS-S score (Table 18).

Table 18. Sociodemographic and economic status (SDES) associated with oral status in
children (n = 984).

% Oral status
DT DMFT OHI-S

Variables (high) (high) (fair /poor)
Study sample 100 31.2 29.3 58.2
Age 11 yr 21.2 36.8 36.4 62.2

>12yr 78.8 29.7" 27.4™ 57.21
Sex Boy 49.5 26.9 26.3 62.6

Girl 50.5 35.4™ 32.2° 53.9™
School type Public rural 57.1 25.1 24.4 48.2

Public urban 33.3 43.9 39.3 82.0

Private 9.6 23.4™ 23.4™ 35.1™
School size Small/medium 71.6 25.0 24.8 57.4

Large 28.4 47.0™ 40.5™" 60.2
Family income  Low 72.2 31.1 29.3 59.6

High 27.8 314 29.2 54,71

P <0.001, P < 0.01, "P < 0.05, 'P < 0.2 (Chi-square test).

5.6 Associations of oral behaviours with children’s oral status

The analysis on the associations between the three oral behaviours and oral
status showed that brushing after lunch were significantly more likely to have low
dental caries and good oral hygiene (Table 19). Children brushed their teeth at least

twice per day were significantly associated with good oral hygiene.

Table 19. Oral behaviours associated with oral status in children (n = 984).

% Oral status
OHI-S

Variables DT (high) DMFT (high)  (fair/poor)
Brushing twice aday No 56.4 31.7 28.8 62.2

Yes 436 305 29.8 53.1"
Brushing after lunch  No 735 336 31.0 73.3

Yes 265 2457 245" 52.5™"
Sweets consumption  No 413 283 27.1 -

Yes 587 3321 30.8

P <0.001, P < 0.01, "P < 0.05, 'P < 0.2 (Chi-square test).
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5.7 Associations of school oral health-related environments with children’s oral status
adjusting for sociodemographic and economic status, other school environments and

oral behaviours

Multivariate analyses of dental caries were present in Table 20. After
controlling for SDES (model 1), association of selling ice-cream and sweetened
drinks with caries became non-significant. In model 2, controlling for the effects of
other environments, the significance of free toothbrushing, integrated oral education
and selling soft drinks on dental caries vanished. The final model (model 3) where
oral behaviours were included showed that children in schools that provided free fresh
fruit with meals, sold meat snacks, crispy packed snacks and candies significantly had
fewer dental caries, in term of DT or DMFT scores, than their counterparts. Selling
meat snacks was significantly associated with both lower DT and DMFT scores. The
unexpected significant association between selling candies and low dental caries
might be due to the very low proportion (7.2%) of children studying in school where
candies were sold. On the other hand, children in schools that sold sweetened milk,
sweetened drinks and soft drinks had a significantly greater chance to have high level
of dental caries. In addition, high DMFT scores were found to significantly associate

with school’s arranging simple oral examination, while DT scores were not.

For OHI-S score, children in schools with free toothbrushing, children who
brushed their teeth at least twice per day or brushed after lunch were significantly
more likely to have good oral hygiene (Table 21, model 3). In addition, the
unexpected significant association between school oral health-related environments
and OHI-S score were found. Children in schools with simple oral examination and
integrated oral education were significantly more likely to have fair/poor oral hygiene.
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Table 21. Logistic regression models for the associations of school oral health-related
environments and oral behaviours with OHI-S score in children (n = 984).

Variables

OHI-S (fair/poor)

model 1
AOR (95% CI)

model 2
AOR (95% CI)

model 3
AOR (95% CI)

Ever receiving OHPS

award No 1 1 1

Yes 1.44(1.06, 1.94)" 1.11 (0.80, 1.54) 1.22 (0.88, 1.70)
Free toothbrushing No 1 1 1

Yes 1.57(1.14,2.18)™ 0.52 (0.32, 0.84)™ 0.55 (0.34, 0.89)"
Simple oral examination No 1 1 1

Yes 2.90(2.11,3.99)™ 2.91(1.82,4.63)™ 2.67(1.67,4.27)™
Integrated oral education No 1 1 1

Yes 2.54(1.89,3.42)"" 2.10(1.46,3.00)"" 251 (1.73, 3.65)"™"
Oral behaviours
Brushing twice a day No - - 1

Yes 0.72 (0.53, 0.98)"
Brushing after lunch No - - 1

Yes 0.67 (0.35,0.74)"™

P <0.001, "P < 0.01, P < 0.05.
Model 1: adjusted for SDES significantly associated with outcome; model 2: further adjusted
for other school environmental variables; model 3: further adjusted for oral behaviours

significantly associated with outcome.
AOR, adjusted odd ratio; 95% CI, 95% confidence interval.
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CHAPTER 6
THE HIERARCHICAL RELATIONSHIPS OF SCHOOL
PERFORMANCE WITH CS OHRQOL, SCHOOL ABSENCE AND
ORAL STATUS

In this chapter, the descriptive results of sociodemographic and economic
status (SDES), social capital, oral status, Condition-Specific Oral Health-Related
Quality of Life (CS OHRQoL), school absence and school performance, are
compared and their associations are examined. The chapter reports two main parts.
The first part explores the hierarchical relationships of children’s school performance
with CS OHRQoL, school absence, oral status and SDES as well as social capital. CS
OHRQoL and school absence were considered as proximal determinants whereas oral
status, socioeconomic background and social capital were considered as distal
determinants affecting school marks. The second part explores the associations
between CS OHRQoL and relating oral status adjusting for SDES and social capital.

6.1 Associations of Condition-Specific Oral Health-Related Quality of Life with oral
status, sociodemographic and economic status and social capital

Table 22 revealed the univariate analyses of CS impacts associated with
SDES, social capital and oral status. CS impacts attributed to dental caries were
statistically significantly associated with school type, father’s education and parental
expectation, while that of periodontal disease were associated with school type and
parental expectation. Dental caries (both DMFT and DT scores) were significantly
associated with CS impacts attributed to dental caries, whereas oral hygiene status
was not associated with CS impacts attributed to periodontal disease.

Multivariate analyses on the associations of CS impacts with oral status were
shown in Table 23. Children whose father obtained high education and parental
expectation were high, were significantly less likely to have CS impacts attributed to
dental caries (model 1). Similarly, children whose parental expectations were high
were less likely to have CS impacts attributed to periodontal disease. Children
attending public urban school were also less likely to reported CS impacts attributed
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to periodontal disease compared to those in rural schools. After adjusting for SDES
and social capital in model 2, children with high dental caries, either high DMFT or
DT scores, were three times significantly more likely to have CS impacts attributed to
dental caries. This showed the effect of dental caries on CS OHRQoL indicated as

pathway c in the framework (Figure 4).



Table 22. Distribution of sociodemographic and economic status (SDES), social capital
and oral status, and their associations with school performance and Condition-Specific
(CS) impacts attributed to dental caries and periodontal disease in children (n = 925).

School
CS impacts (%) performance
Dental  Periodontal

Variables % caries  disease Median (IQR)

SDES

Age 11yr 215 407 37.2 349.5 (124.0)
>12yr 785 379 39.3 338.8 (114.0)

Sex Boy 491 381 394 317.3 (111.9)
Girl 509 38.9 38.2 361.5 (111.0)™

School type Public rural 576 39.8 42.0 327.5(110.8)
Publicurban 335  40.3 35.5 351.3 (109.8)
Private 89 2327 30.5" 398.5(124.9)™

Family income Low 715 40.2 38.9 335.0 (110.5)
High 285 3417 38.6 356.3 (125.4)™"

Father’s education Low 704 422 39.8 331.0 (105.0)
High 29.6 29.6™ 365 373.0 (118.3)™

Social capital

Numbers of close

friends -0.022  -0.042 0.012

Trust in close friends  Low 69.5 40.0 38.3 337.5(108.0)
High 305 35.1f 40.1 350.8 (131.8)"

Parental support Low 450 389 40.4 331.3 (109.0)
High 55.0 38.1 375 352.5 (120.5)™"

Engagement in school

activities No 56.8 40.4 41.0 326.5 (107.0)
Yes 432 36.0 36.01 357.3 (122.3)™

Numbers of students

per teacher 0.03? 0.022 0.06™

Parent’s participation  Infrequent 619 37.2 39.8 331.3 (105.3)
Frequent 38.1 393 38.2 348.5(119.5)™

Parental expectation Low 52.3 440 43.0 312.0 (102.9)
High 477 3247 3427 371.5 (109.8)™"

Oral status

DMFT Low 70.8 308 - 346.5 (122.0)
High 29.2 57.0™ 335.3 (103.3)"

DT Low 689 30.8 - 344.0 (120.8)
High 311 556" 337.3 (104.0)

OHI-S Good 418 - 37.0 347.0 (124.0)
Fair/poor 58.2 40.1 337.0(104.8) "

P <0.001, "P < 0.01, "P < 0.05, 1P < 0.2 (Chi-square test, 23Spearman correlation).
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6.2 Associations of school performance with Condition-Specific Oral Health-Related
Quality of Life, school absence, oral status, sociodemographic and economic status

and social capital

Univariate analyses on the associations between school performance and its
deterministic variables are present in Tables 22 and 24. School performance were
significantly associated with almost all SDES and social capital variables with an
exception of age, numbers of close friends and perceived trust in close friends (Table
22). Median performance scores differed (P < 0.2) between children with low and
high DMFT scores as well as between those with low and high OHI-S scores. For CS
impacts and school absence (Table 24), children having CS impacts attributed to
dental caries and those missing school 2 or more days statistically significantly had

lower school performance compared to their counterparts.

Table 24. Distribution of Condition-Specific (CS) impacts attributed to dental caries and
periodontal disease and school absence, and their associations with school performance
among children (n = 925).

School performance

Variables % Median (IQR)
CS impacts attributed to dental caries

No 615 349.5(118.3)

Yes 38,5 326.8(108.0)™
CS impacts attributed to periodontal disease

No 61.2 348.3(123.5)

Yes 38.8 333.0( 99.0)"
School absence

No 275 353.0 (115.3)

Yes 725 335.5(116.5)"
Numbers of absent day

0 or 1 day 40.5 352.5(124.5)

2 days/more 59.5 334.0(108.8)""

P <0.001, P < 0.01, "P < 0.05, 'P < 0.2 (Chi-square test).
IQR, interquartile range.

Multiple linear regression models for school performance following
conceptual hierarchical framework (Figure 4) were shown in Table 25. After adjusting
for all SDES and social capital variables (model 1), associations of family income and
proportions of students per teacher with school performance became non-significant.
In models 2 where DMFT was entered and consequently, model 3 where CS impacts
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attributed to dental caries was further included, the strength of association between
father’s education and school performance was attenuated but remained statistically
significant, indicating that father’s education exerted its effect on school performance
partially directly (pathway f) and partially via oral status and CS impacts (pathways a,
¢, ). For most of the SDES and social capital variables: sex, school type, children’s
engagement in school activities, parent’s participation in school meeting and parental
expectation, their associations with school performance remained almost unchanged
in a fully adjusted model, indicating that such deterministic variables directly affected
school performance (pathway f). Oral status was entered into models 2. High DMFT
score was significantly related to lower school performance, whereas high OHI-S

score was not.
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When CS impacts attributed to dental caries and school absence were
furthered entered into the model 3, DMFT score became not significantly associated
with school performance whereas CS impacts and school absence were. This clearly
showed that DMFT score exerted its effect on school performance via CS impacts
and/or school absence (pathways c, €). The finding was in line with findings on oral
status associated with CS impacts (Table 23), that is, DMFT was significantly
associated with CS impacts after controlling for SDES and social capital variables
(pathway c). CS impacts attributed to dental caries and school absence were the
proximal variables (pathway e) having the similar effects on school performance
(Table 25). The separate effects of CS-impacts attributed to dental caries and school
absence on school performance were also analysed. When only school absence was
furthered entered into the model 3, both DMFT score and school absence were
significantly associated with school performance (Table 26). This finding confirms
the significant effects of school absence and dental caries on school performance,
independently of each other. Furthermore, if only CS impacts attributed to dental
caries was entered into the model 3 (Table 27), DMFT score became not significantly
associated with school performance whereas CS impacts was. This finding clearly
shows that the effect of dental caries on school performance was actually through the

CS-impacts.
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CHAPTER 7
DISCUSSION

The main objectives of this study were to explore the associations of school
oral health-related environments and oral status adjusting for sociodemographic and
economic status (SDES) and oral behaviours, and to explore the hierarchical
relationships of children’s school performance scores with Condition-Specific Oral
Health-Related Quality of Life (CS OHRQoL), school absence, oral status and SDES
as well as social capital.

7.1 Associations of school oral health-related environments with oral behaviours and

oral status

The study provided the evidence on the association of school oral health-
related environments with children’s oral behaviours as well as dental caries.
Availability of free fresh fruit in school meals could help reducing daily sweets
consumption in children. This finding was consistent with previous school-based food
policies studies reporting that free fruit/vegetable programme could increase in
children’s fruit and vegetable intake, while sweets consumption was decreased (196-
198). Moreover, this is the first study to our knowledge reporting the significant
association between availability of free fresh fruit and lower caries among children. A
previous studies also reported that schools having food policy could decrease the
obesity rate among children (199). Children in schools with food programme tended
to increase their fruit and vegetables consumptions and decrease their total calorie
intake as well as the chance of being overweight (196, 199). Furthermore, this study
showed that lower caries was significantly associated with non-sugary snacks sale in
schools, including meat snacks and crispy packed snacks. No sugar-added starch food
(e.g. potatoes, bread) are considered low cariogenic (200), however, crispy packed
snacks in terms of fried chips/flours are high in fats and salts and therefore, not
recommended. Meat is also non-cariogenic, and can be recommended as healthy
choices. However meat that contains high amount of fat as well as processed meat
should be avoided (201).
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As expected, the availability of sweets was positively associated with sweets
consumption. This study found that children in school with sweetened milk sales were
more likely to consume sweets every day. The result was consistent with a previous
study investigating the association between school food policies specifically to
sweetened beverages and beverage consumption among children. Jones et al. (2010)
(202) reported that children attending schools that restricted the availability of
sweetened beverage consumed sweetened beverage significantly less than their
counterparts. Moreover, our study found that availability of sugary drinks, including
sweetened milk, sweetened drinks and soft drinks were significantly associated with
high caries. This finding was consistent with the only one previous study on the
comparable issue. Thornley et al. (2017) (203) showed that 8- to 11-year-olds children
attending school with restrictive food environment policies such as a ban sugary
drinks and providing free drinking water significantly had fewer dental caries. The
significant associations of school food environments with sweets consumption
behaviour as well as dental caries among schoolchildren imply that “making healthier
choice the easier choices” (204) is an important strategy to promote healthy lifestyle
and good oral health. Food policy in schools that limits sugar-added or unhealthy
snacks, and increase the availability of low sugar and healthy snacks, free fresh fruit
in particular, should be recommended as one of the strategies to promote oral and
general health. Irregular finding on the association between availability of candies and
low dental caries might be explained by data disproportion as only 7% of children
studies in schools with candies sales. While percentages of candy sales in schools are
high in many countries such as 90% in Netherlands and 40% in the United States
(205, 206), the very low percentages of candies sales as found in this study might be
the consequence of a long-term school health promotion project in Thailand aiming to
restrict sugary snacks, especially candies and soft drinks in schools (207).

In addition to the availability of free fresh fruit and snacks sales in schools,
this study indicated that children in schools with continuously integrated oral
education in their school curriculum were more likely to brush their teeth twice per
day and brush after lunch. These findings could be compare to a number of previous
studies (208-211) showing the effectiveness of educational programme on children’s

toothbrushing behaviours. For example, Tai et al. (2009) (208) reported that a
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biweekly oral educations during a three-year programme successfully increased
percentages of children who brushed their teeth twice a day. Petersen et al. (2004)
(211) found that training workshop on oral education for teachers and monthly oral
education sessions in curriculum within a three-year period could improve children’s
tooth brushing at least twice a day and use of fluoride toothpaste.

However, the current study did not find the significant association of having
oral education in school curriculum with dental caries. Possible reasons might relate
to a short-term follow-up as the current study applied a 2 years period as a cut-point,
while a previous study found significant association between oral education
programme and caries increment in long-term follow up. Lai et al. (2016) (212)
reported that children attending schools having an intensive ten-year period of oral
education including, daily brushing and flossing practices in school day and annual
meeting to encourage oral hygiene instruction improvement, had lower caries than
those in a comparison group. Oral educational programme in school might be able to
decrease dental caries among children if the programme has been conducted in an
intensive form and in a long period of time. Moreover, our findings indicated that
simple oral examination done by teacher were associated with high DMFT score, but
not with DT score. This finding might imply the adverse effect of the traditional
restorative approach in which initial carious lesions were detected and referred for
filling, resulting in unnecessarily high restored teeth (213).

There are several strengths of the current study. Through the three steps of
multivariate analyses, the effects of SDES and other school environments were
revealed. The effects of SDES were shown in models 1 (Table 19), for example, after
adjusting SDES, selling meat snacks, ice-cream and candies were not significantly
associated with daily sweets consumption, neither were ice-cream and sweetened
drinks with dental caries. These results implied that the SDES were fundamental
determinant affecting sweets consumption behaviour and dental caries among
children.After adjusting for other school environments in models 2 (Table 14 and 19),
most unexpectedly significant associations of providing free toothbrushing, simple
oral examination and integrated oral education with sweet consumption and dental
caries became non-significant. Findings showed the confounding effect of other

school environments on the association of explanatory environmental variables with
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sweet consumption behaviour and dental caries. Furthermore, oral behaviours were
included in the final model, thus, findings implied the effect of school environment on
dental caries independently of behaviours as measured in this study.

However, the important limitations of this study related to a short-term
threshold of environmental factors. The availability of certain environments for at
least two years were applied, as a consequence, their significant associations with
dental caries might be undermined. Reasons for using 2 years period related to the
unstable oral health policies and food arrangements in many schools in Thailand.
School policies or food quality frequently changed by new schools directors or
teachers who were in charge with. Thus, there were few schools that could maintain
their oral health-supportive environment for at least 3 years, a period that was
expected to have the beneficial effect on dental caries. The second limitation of this
study related to the difficulties in collecting oral health behaviours that could well
present the actual dental caries protective behaviours of children, particularly on
sugars consumption habit. The variable on sweets consumption used in this study was
not significantly associated with dental caries, and did not attenuate the effects of food
environment when entered into the models. Another limitation of the current study
relates to the calibration exercise on examining children’s oral hygiene. Repeated
examinations of dental plague on the same subject was inappropriate for testing
examiners’ reliability because dental plaque was partially removed from prior
examiners. Other method such as using video in the calibration exercise would be
more appropriate. Further longitudinal studies following the long-term availability of
oral health-supportive environment as well as studies using more precise behavioural
variables and oral hygiene would be recommended in order to ascertain the effects of

environments on children’s oral health.

7.2 The hierarchical relationships of school performance with Condition-Specific Oral

Health-Related Quality of Life, school absence and oral status

This study confirmed with the existing knowledge on the more important role
of dental caries, than gingival diseases or poor oral hygiene, on children’s quality of
life. None of previous studies reporting similar finding did not control for social

capital variables, while our study included SDES as well as social capital variables in
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the multivariate analyses. The significant association between dental caries and CS
OHRQoL was consistent with a number of previous studies using CS OHRQoL
measure (214-216). A previous study that applied CS OHRQoL measure and did not
find significant association with dental caries might relate to their analysis where CS
impact score was used, while all previous studies using the intensity or
presence/absence of CS impacts reported the significant associations with dental
caries. Intensity of impacts was found to better represent subjective perception than
the impact scores (34). Our finding regarding oral hygiene or gingivitis agreed with
previous studies reporting the non-significant association between poor oral hygiene
and CS impacts attributed to gingivitis (35, 216). However, significant associations
were reported by a study where severe forms of gingivitis were used as independent
variables (217). Findings from the current and previous studies implied that if the goal
of oral health services are the improvement of quality if life, dental caries should be
considered as a major dental public health problem in school-aged children (36).
Gingivitis or poor oral hygiene is unlikely to adversely affect children’s quality of life
unless the disease progresses to a severe stage.

Furthermore, this study also confirmed with previous studies on the significant
associations of dental caries and OHRQoL with school marks (11, 39, 44, 218-220).
Detty and Oza-Frank (2014) (218) used aggregated school-level data on caries
prevalence and school performance index scores in third grade schoolchildren, and
found that they were significantly related. Paula et al. (2016) (219) reported the
significant associations of examination scores on five subjects obtained from different
school examinations with dental caries in 8-10 year-old children. Blumenshine et al.
(2008) (44) showed that children with both poor dental and general health rated by
their parents were significantly more likely to be perceived by their parents as having
poor school performance. Seirawan et al. (2012) (39) found that children who were
reported by their parents as having toothache were significantly more likely to have
lower grade point average. Previous studies that applied generic OHRQoL measure
also reported that children with higher oral impact scores were significantly more
likely to have lower school marks (11, 220). In addition, school absence that was
found to be another proximal determinant affecting school performance in the current

study was consistent with existing literatures. Losing learning time might lead to
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academic disadvantage as previous studies reporting low school performance in
children who missed school due to any reason (11, 44) or due to dental problem (40).

Further to previous studies, our study has added a new knowledge to the
literatures by using a hierarchical technique on the analyses of associations between
the three groups of parameters: dental caries, OHRQoL and school marks. We found
that CS impacts attributed to dental caries and school absence accounted for the
significant association of dental caries with school marks (pathways c, ). Our finding
in the model 2 where OHRQoL not yet controlled indicated that dental caries was
negatively associated with and high school marks (pathway d). When OHRQoL and
school absence were entered into the model 3, association between dental caries and
school marks became non-significant while OHRQoL and school absence revealed
their significant associations with school marks (pathway e). These findings showed
that the effect of dental caries on school marks was mediated through CS impacts
attributed to dental caries and school absence. A previous study that applied the
hierarchical technique to the analyses of school performance associated with oral
status and school absence showed that the association between poor oral status and
poor school performance existed independently of school absence (40). However,
their analysis did not included OHRQoL as a mediator of the association between
dental status and school performance.

Moreover, we found that, irrespective of oral health and OHRQoL as the
mediators of relationship between SDES/social capital and school performance, SDES
and social capital were independently significantly associated with children’s school
performance (pathway f). Our findings indicated that children whose father attained
lower educational achievement and those studying in public rural schools had lower
school performance. Existing educational literatures showed that lower parental
education level was significantly related to lower school performance of children (9,
221, 222). Ruijsbroek et al. (2015) (222) reported that children’s school performance
was strongly affected by parental education, but slightly by children’s health
problems. Low level of education of parents may lead to low income, unemployment
and low occupational social class. Brooks-Gunn and Duncan (1997) (9) found that
children living in family with low economic status were more likely to miss school, to

be labeled as problem students, to earn lower test scores and to drop out of schools.
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Parental expectation was another strong distal determinant of school performance as
found in this study. Previous studies showed that among several aspects of parental
involvements in their child’s education, parental expectation had the strongest effect
on child’s school performance (223, 224). Parental expectation might act as a
mediator of the association between socioeconomic backgrounds, especially parents’
education and income, and children’s school performance (225).

Regarding the associations of social capital and oral health, out of the seven
capital variables used in this study, only parental expectation was found to
significantly associated with OHRQoL. Existing evidence on the effects of social
capital on oral health are inconsistent. Some studies reported the non-significant
association of mother’s perceived social capital, including perception of reciprocal
help, support and trust in the neighbourhood, and her rating of child’s oral health
(137). Pattussi et al. (2007) (226) showed that social support measured by the revised
Kaplan scale was not associated with self-rated oral health among 14-15 year-old
Brazilian children. On the other hand, Furuta et al. (2012) (143) found significant
associations of neighborhood trust and trust between teacher and student with self-
rated oral health among first year students at the university in Japan. A limited
number of studies on this area as well as a wide and disparate range of social capital
measures that were applied might cause ambiguous knowledge on this issue (227).

There are several strengths of the current study over previous studies. The
association analyses of school performance and oral health were adjusted for potential
SDES and social capital. While some of the previous studies controlled for SDES,
none of them include social capital, which certainly has the effects on school
performance as above discussed. Our study’s findings showed that regardless of the
effects of SDES and social capital on school marks, children with high dental caries
were more likely to have oral impacts on their quality of life and subsequently, have
low school performance. Moreover, CS impacts were used, instead of parental
perceptions or overall oral impacts. Since specific oral conditions (i.e. dental caries,
oral hygiene status) were used as the distal determinants of school marks, therefore, it
would be more accurate to apply CS impacts attributed to certain oral conditions as
the proximal determinants in the models. In addition, research involving children’s

school performance might found the difficulty in accessing data from actual
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examinations, particularly the national standard ones. This might be a reason why
parental perceptions, different school examinations or standard examination scores of
some subjects were used by previous studies (11, 39, 40, 218-220). However, the
current study could obtained data from the National Standard Examination and
applied the total scores to the analyses. Another issue that should be further
investigated relates to the potential effect of school dental services, particularly
preventive measures such as sealant, on dental caries and school performance of
children. Detty and Oza-Frank (2014) (218) found that the high prevalence of
untreated caries was associated with poor school performance in children attending
schools without a dental sealant program, but not in school with a dental sealant
program after controlling for school’s socio-economic backgrounds. Further studies
including school dental sealant programme service as another environmental factor
would be useful for developing strategies to reduce dental caries and enhancing

school performance of children.
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CHAPTER 8
CONCLUSION

1. School oral health-related environments, especially food environment, were
associated with sweets consumption behaviour and dental caries. Availability of free
fresh fruit in school meals associated with lower sweets consumption and lower dental
caries in children. Non-sugary snacks, ie. meat snacks and crispy packed snacks sales
in schools associated with low dental caries, while sugary beverages, ie. sweetened
milk, sweetened drinks and soft drinks sales in schools associated with high dental

caries.

2. Children in schools with integrated oral education into school curriculum were
more likely to brush their teeth twice a day as well as to brush after lunch, but not to

consume sweets and to have low dental caries.

3. Dental caries was associated with Condition-Specific (CS) impacts attributed
to dental caries, while oral hygiene was not associated with CS impacts attributed to
periodontal disease, after controlling for sociodemographic and economic status and
social capital. Dental caries should be considered as a major dental public health

problem in school-aged children.

4. Dental caries was associated with school performance in children. There was
no association between oral hygiene and school performance. From the hierarchical
relationship on the analyses of the associations between the three groups of
parameters: dental caries, Oral Health-Related Quality of Life/school absence and
school performance. Dental caries exerted its effect on school performance through

CS impacts attributed to dental caries and school absence.

5. Children’s engagement in school activities, parent’s participation in school

meeting and parental expectation were strong social capital determinant of school



95

performance, while sex, school type and father’s education were SDES associated

with school performance as found in this study.
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QUESTIONNAIRE FOR ORAL BEHAVIOURS AND SOCIAL CAPITAL OF
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APPENDIX B
QUESTIONNAIRE FOR SOCIOECONOMIC BACKGROUNDS AND
SOCIAL CAPITAL OF PARENT

o v @ o a o & P o~y o o [
wuudauan dwsuginasas aaunniniFaussauduilssandnmilyn 6 Sanindszuna

[audl 1 : dayasuamuznuAsEgiadean vasamang X wihmaauilnaanutiuadanniign

1. ANANTUELRYINY (HReuuuLaunin) fun Feu

(1) Tipn (2) 11301 (3) funmsevaunlilddnnisesnsan

a A

- anfludanvisesnsan Wannldpauda 4 *

Y @y I~ o al 5 >
mmmﬂumﬂﬂmmmmummu slM[?IT’JULLUUZQ‘ﬂUﬂ’]NV!WII’ﬂ

ar

2. MaAneiugegaasving
(0) sl (1) Uszou@nm (2) dasNANE MDA
(3) WaeAnmmavLlane/lad, (4) Ung /ey Beyeyn (5) aryeynsiavizaganan

3. B1TNRYINY

(1) §finauginuiEsnng nesunnaEvng viseviouiindesine lwesdnsawialug) vizeidinaesianiszunalugnd

o

WINUNINNGT 25 AU TR TWANIT 1 FA9NT AZYNIZALTU Wnne wenuadanTw
P o o . My @ o o ~ o o . a v o
(2) Wmihiizendinewinllluaneausine e il uiowlingu nadu Yoy wen fanafiadndanssuuas
~ o 1 2 &I a @ a F 7] v L3 v dl v o1 ldl k4 o
inenAngns (i i wiseana 8idnmsetind) faaefunisunnd iniinaisisga agfdas linesdesiunis

a

13917 'vﬁ@Lﬂuﬁwmqiﬁwmmﬁﬂ‘ﬁ'ﬁwﬁmwuﬁ@mdw 25 A INEAINITAIAERTiRLIaIATRLIATY

(3) Fmiiifnma wmﬁ%u%ﬁﬂﬂ fusznavendwinumanssy Fane dreEliefiwsing inaulssnn dusniudng
VFEAULENNA9 Wi Wilneueneaes wineiuRu nmacuaensie §lEussnn

(@) TlFv19u vitemnanu (nBens wdtig dndew ThAnm)
4. gnunneestnizau uazdan-unsen

(1) ﬁﬂf@ﬂumﬁmﬁéquﬁuﬁuﬁqﬁmua:msm

v
o oA

(2) dnBaueduatiudnnvidenisan_aulaaunil (3) unBauldlferduegiunadauazansen

5. nMsAnedugegaaasian
(0) lslimsiFe (1) Uszau@nm (2) TeeNAnE AaLF
(3) TasnAnE maulane/Alqs. (4) Ung /ey Beyayn (5) aeyrynsiavizaganan

6. andnaaadnn

(1) Efinainuisnng nesunnaEuns viseviantindesine luesdnszwialug viseidnzefianisawin e i

WINUNINNGT 25 AL TR TWANIT 1 FA9NS AZYNIZALTU Wnned wenuad T
(2) Enudhinendnawiallluansausinge e ldlfduiandiiegu nelu Tod wen Tewatiafdainssuuay

[ -«

Anenaand (du i wsesna aidnnselingd) faaasirunisunnd dndimanssoige aggdes lineadesiunig
a A | ¥ a =3 dld o ¥ U dd‘a o
Li3vns vizalluidnresganarunadniinineutionndt 25 au IneRInIsuintdnfuIedAsaLIAT
9 o Ao P v = 9 sy ' o o o v
(3) W witisn mnsdudiles filsvneuendninemsnssn Aane TGHNe AR ineulseeu dusaiudng
VRBULIEN96197 i wilneueneees wiineuiuRdu fnwaudsends §ldusany

(4) BdlEnneu visamnau (niens it Thdeu dnAnmn)




113

7. NeAnEdugeqAT8INIIAN

(0) 'lslpeiFe (1) Uszaudnm (2) TasNAnEnaudiL
(3) WatAnmmavlane/lod, (4) Uag /ey Feyayn (5) seyaynsisvizagenadn

8. 81TNUBINTAN

(1) fyineuiinutinig nesunistivng wisevauiindesine luesdnsawialey u?mﬁwmﬁﬂmimmm‘mmﬁﬁ
WINIU NINNGT 25 AL WERATNTWIANIET L FAINT ﬂgnm:ﬁu*ﬁgu el WRLNARNTW

) ﬁmﬁﬂﬁﬁﬂwﬁmﬂuﬁﬂﬂuawemwfiw] Tnelalwindineu nnaiu T3 a1 Taveliafnuddanssunay

g -

Bnendngans (1 Wi wizaana aldnnsatind) Haqadnunisunned Wutinnanaisga astdae ldnaadeasiunig
au 9 a4

a

5w viseidwiresgsiarunadniiiwineutiesndn 25 au inwmanssulneinfulesnsaua
(3) Wntiisingaa mnsduiiles fusznaveniwinumsnsss Frane deEllefiiusne] ineulswnu dusniudng
VFEAULENA9 Wi Wilneueneaed wineiuRu nmacuaensie §lEussann

@) A9 vidamnenu (& witihu dnizew Thanen)

0. elfvasvinunazgfiseldnnaulutig saufuedsseba
(0) Hiaend1 10,000 LM (1) 10,001 -15,000 L™
(2) 15,001 — 30,000 U (3) 30,001 - 50,000 UM

(4) ¥ANN91 50,000 LN

[faud 2 : dayaaununedianluasaunsa

= AN . . z = z z
vinwinAansswsialTuesue iy (1 X luges) Tdiae 1N9ATS naunAT nAfe

(0) (1) 2 3)

10. WiALBEnen ey vidanistiuresinGau

11. R39988U7N1N Bau1WiTanistinuaTaviseld

12. ToeNNIIUNTANITTINULB9IN FEIU

13. sautlszguijinases NlssFaureninFaudniu

14. \flupnanasinsdasusine i Bauesin ey

L a A s o o o al
15. FINNANTTNINUTULINGFN AlaslraunetinFey

o 4’1 ] = ] o ' o '
An 1 9T Ivd srudinia audu

16. ATNAIANTINIANNTANENTBIiNUsaLinTaw

(1) ldpanda (2) AUTUN.3 (3) AUTUN.6

a

(4) AU Uoa. /Ay Beynyn (5) aufzeyeynes (6) augandnFeysy sz

17. vinugan wudy waay visaRfanssusaniuiiuaiasaiLNeuLeinEeu AW AL




114

APPENDIX C
QUESTIONNAIRE FOR SCHOOL ENVIRONMENTAL FACTORS
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APPENDIX D
ORAL EXAMINATION RECORD FORM
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2 = Soft debri
3 = Soft debri

1 = Soft debris or stains < 1/3

Immediate treatment need O

s1/3-2/3
s> 2/3

Date........... [viiiiiiinnnn, [oviiiiiiiinnn, Examiner [J
DENTAL STATUS Duplication [
Crown 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
Crown
Permanent Status Permanent Status
teeth teeth
0 Sound 5 Missing, any other reason
11 Decayed 6 Fissure sealant
15 Distinct cavity with visible 7 Bridge abutment, special
dentin crown or veneer
16 Extensive distinct cavity 8 Unerupted tooth
with visible pulp T Trauma (fracture)
21,25,26 Filled with decay 9 Not recorded
3 Filled no decay
4 Missing as a result of caries
Debris Index Calculus Index
16 B 11la 26B 16B 1lllLa 26B
46Li  3lLa 36Li 46 Li 31La 36Li
0 = No debris or stain 0 = No calculus

1 = Supragingival calculus < 1/3
2 = Supragingival calculus 1/ 3 - 2/3
or individual flecks of subgingival

calculus around cervical

3 = Supragingival calculus > 2/3 or
continuous heavy band of
subgingival calculus around cervical

(0 =no, 1 =yes)
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APPENDIX E
CHILD-ORAL IMPACTS ON DAILY PERFORMANCES (CHILD-OIDP)
RECORD FORM
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APPENDIX F
CONSENT FORM
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APPENDIX H
ETHICAL APPROVAL FORM

No. 030/2014

Study Protocol and Consent Form Approval

The Human Research Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University, Bangkok, Thailand has approved the following study to
be carried out according to the protocol and patient/ participant information sheet

dated and/or amended as follows in compliance with the ICH/GCP.

Study Title : ORAL HEALTH-RELATED QUALITY OF LIFE
(OHRQOL) AND SCHOOL PERFORMANCE
ASSOCIATED WITH SOCIOECONOMIC STATUS,
SOCIAL CAPITAL AND SCHOOL ENVIRONMENTAL
FACTORS: A STUDY IN GRADE 6 PRIMARY
SCHOOLCHILDREN IN SAKAEO PROVINCE

Study Code : HREC-DCU 2014-033

Study Center : Chulalongkorn University
Principle Investigator : Dr. Issarapong Kaewkamnerdpong
Protocol Date : April 11, 2014

Date of Approval : May 6, 2014

Date of Expiration : May 5, 2016

U il

(Associate Professor Dr. Veera Lertchirakarn)
Chairman of Ethics Committee

7 ( Eho /()ﬂ(‘/’

PRI g
Associate Dean for Research

*A list of the Ethics Committee members (names and positions) present at the Ethics Committee
meeting on the date of approval of this study has been attached (upon requested). This Study Protocol
Approval Form will be forwarded to the Principal Investigator.

Approval is granted subject to the following conditions: (see back of the approval)
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