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Abstract

Objectives The aims of the study were (1) to assess in 6- to
7-year-old Filipino children caries prevalence and experi-
ence and the weight status and (2) to investigate the associ-
ation between dental caries and weight status.

Materials and methods Dental and anthropometric exami-
nations were conducted on 1,962 6- to 7-year-old children
during the National Oral Health Survey in 2005-2006.
Dental caries assessments were carried out using World
Health Organisation (WHO) criteria (1997). Weight status
was assessed with body mass index according to WHO
growth reference. A multivariable logistic regression model
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was applied to investigate the effect of dental caries and
sociodemographic variables on the children’s weight status.
Results Caries prevalence was 96.8 % in primary and
39.7 % in permanent teeth, and caries experience was 8.4
dmft and 0.6 DMFT. Of the children, 17.8 % were under-
weight, 73.0 % had normalweight, 6.0 % were overweight
and 3.2 % were obese. Girls had a lower risk of being
underweight than boys odds ratios (OR) 0.70, confidence
interval (CI) 0.55-0.88. Children living in rural areas and
with no television at home were more likely to be under-
weight (OR 1.36, CI 1.07-1.72; OR 1.37, CI 1.07-1.76,
respectively). Fewer primary and permanent teeth were risk
factors for being underweight (OR 0.93, CI 0.92-0.95; OR
0.90, CI 0.89-0.94, respectively).

Conclusions Underweight was associated stronger with de-
mographic and socioeconomic conditions than with dental
variables. However, underweight and dental caries are pub-
lic health issues of high priority affecting children at an
important phase of their development.

Clinical relevance Definite conclusions upon an association
between dental caries and weight status in high caries risk
schoolchildren cannot be drawn.

Keywords Dental caries - Weight status - Body mass index -
Anthropometry - Philippines - Schoolchildren

Introduction

Assessment of children’s weight and height is international-
ly accepted as a valid clinical indicator of general health and
well-being [1]. Childhood obesity and underweight have
both devastating effects on growth, health, well-being and
quality of life and are important public health problems in
children [1, 2]. Recent research on malnutrition revealed an
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association with poor general health, inadequate diet, sani-
tation services and inadequate care for children [3], and mild
underweight was larger and more robust correlated with
child mortality than extreme underweight in children over
time [4]. Furthermore, underweight, stunting (chronic mal-
nutrition) and wasting (acute malnutrition) are associated
with synergistic increases in mortality from diarrhoea, res-
piratory diseases and infections [5] and may be responsible
for over half of the death associated with such infections
worldwide [6].

Recently, there has been a growing interest in dental
research to assess the relationship between dental caries,
one of the most prevalent chronic diseases worldwide [7],
and obesity as well as underweight in children. A systematic
review indicated a limited body of literature and provided no
evidence for an association between dental caries and obe-
sity in subjects aged 3 to >65 years [8]. The association
between malnutrition, dental caries and tooth eruption ex-
amined in a another review showed that primary dentition
caries is associated with early malnutrition while an effect
on caries in the permanent dentition could not be established
because of the small number of studies [9]. Most evidence is
based on cross-sectional studies and one longitudinal survey
undertaken in Peruvian children [10—14]. The authors con-
cluded that malnutrition delayed tooth development and
eruption, affected the age distribution of dental caries and
resulted in increased caries experience in the primary denti-
tion. In a large population of 4- to 5-year-old South African
children, a significant association was noted between wast-
ing and caries experience but not between stunting and
caries experience [15].

If the weight status in children is adversely influenced by
dental caries, problems can be expected especially in
countries where children are suffering from a high caries
burden due to nutritional deficiencies, inadequate fluoride
exposure and limited access to oral care services [16]. One
of these countries is the Philippines. The seventh National
Nutrition Survey (NNS) in 2008 revealed a 25.6 % preva-
lence of underweight in 6- to 10-year-old Filipino children
[17]. At the same time, caries levels are among the highest
in the Southeast Asian region, with a prevalence of 97 %
among 6-year olds in 2006 [18, 19]. Besides, children in the
Philippines, as in many other low- and middle-income
countries, suffer from a high burden of preventable diseases
other than dental caries: diarrhoea and respiratory tract
infections. Two thirds of school children are infected with
chronic soil-transmitted helminths [20]. These poor health
conditions have a significant impact on children’s develop-
ment [21], by affecting their cognitive, motor and social-
emotional development as well as their school performance
[22].

In order to explore the link between oral and general
health in more detail, the recent National Oral Health Survey
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(NOHS, 2006) in the Philippines gathered demographic,
socioeconomic and anthropometric data among 6- and 12-
year-old Filipino children in addition to traditional tooth-
related data [19].

The aims of the present study were (1) to assess the caries
prevalence and experience as well as the weight status and
(2) to investigate the association between dental caries and
the weight status in 6- to 7-year-old Filipino children using
data collected in the NOHS [19].

Material and methods
Study design and sampling

The NOHS was conducted from November 2005 to Febru-
ary 2006 using a stratified cluster sampling design. Schools
served as clusters and were classified according to region
(n=17) and urban—rural classification of the National Sta-
tistics Office. In total, 68 public elementary schools were
selected for the survey, two in each stratum (n=34). Inclu-
sion criteria for schools were: a location in a secure area,
access within an hour from the main road and schools
having more than 60 children attending grade 1. In each
selected school, the enrolment lists of grade I was taken
and all children who were not within the selected age group
(67 years) were excluded from the list. Sampling of stu-
dents was done either by systematic sampling in big schools
or by simple random sampling in small schools. The sample
size calculation was 2,030 students based on the estimated
caries prevalence of 80 % and a desired precision of 2 %
with a confidence level at 95 %.

Ethical approval

Ethical approval was obtained from the Department of Ed-
ucation (DepEd) under whose authority the NOHS was
undertaken [19]. Participation was voluntary, and no student
refused the participation in the study. Written parental/legal
guardian consent was obtained prior to the examinations.

Oral examination

The examination was performed outside in the schoolyard
with sunlight as a direct light source. The children were
placed in a supine position on a long classroom bench, with
their heads on a pillow on the lap of the examiner, who sat
behind them. The World Health Organisation (WHO)
(1997) diagnostic criteria were used for caries scoring
[23]. Dental caries prevalence and severity were measured
by decayed, missing and filled primary and permanent teeth
(dmft and DMFT index, respectively). Furthermore, the
caries status was characterised as dmft ratio (dmft/number
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of primary teeth x 100) and DMFT ratio (DMFT/number of
permanent teeth % 100).

The PUFA/pufa index was used according to standard
procedure and was recorded separately from the DMFT/
dmft scores [24]. The presence of either a visible pulp (P/
p), ulceration of the oral soft tissues due to root fragments
(Ulu), a fistula (F/f) or an abscess (A/a) was recorded. The
PUFA/pufa index per child was calculated in the same
cumulative way as the DMFT/dmft index and represented
the number of teeth meeting the PUFA/pufa diagnostic
criteria. The assessment was made visually without the use
of an instrument.

To ensure consistent clinical judgements, all ten dental
examiners and ten recorders underwent 3 days of training by
a WHO consultant epidemiologist, who was seen as the gold
standard. Re-examination of every 15th subject throughout
the study was performed. The inter-examiner kappa values
were in a range of 0.78 and 0.92 and the intra-examiner
reproducibility ranged between 0.80 and 0.97, which can be
classified as good.

Anthropometric measures

The height of the children erected and without shoes was
measured with a portable stadiometer (Seca 216 Height
Rod; Seca GmbH & Co. KG, Hamburg, Germany) to the
nearest 0.5 cm. Weight was measured with children wearing
minimal light clothing using a portable electronic digital
scale (Soehnle Gala XL; LEIFHEIT AG, Nassau, Germany)
to the nearest 0.5 kg. No adjustments were made for cloth-
ing. The measuring equipment was re-calibrated daily. All
measurements were carried out by well-trained nurses fol-
lowing standardised guidelines [25]. Body mass index
(BMI) was calculated as body weight in kilograms divided
by height in meter squared [weight (in kilogram)/height
(meter square)] for each child. The weight status of the
children was defined according the BMI-for-age data of
the 2007 World Health Organisation (WHO) growth refer-
ence for school-aged children and adolescents [26]. Chil-
dren with a BMI-for-age above 1 SD and 2 SDs from the
age- and sex-specific WHO growth reference median were
defined as overweight and obese, respectively, and with
values below 2 SDs as underweight. Collection of data
about the children’s medical health status was not possible
as no information on general health could be included in the
school-based setting design of the NOHS.

Demographic and socioeconomic parameters

In order to assess demographic parameters, the area (urban/
rural) of living was included in the analyses. In addition, all
children were asked (in local dialect) whether they had a
television (TV) at home and about the number of siblings

living at home. Both variables were used as proxy variables
for the assessment of poverty as no other indicators (occu-
pation, income and the educational level of the parents) for
the socioeconomic status or poverty were available.

Statistical methods

Data were analysed using SPSS, version 18.0. Anthropo-
metric and dental characteristics were presented as means
(and standard deviations or confidence intervals); sociode-
mographic parameters were categorised and presented as
percentages. ¢ tests and x* analyses were used to compare
these variables between sexes and weight status categories.
Weight status categories resulted from dichotomising BMI
(in underweight and non-underweight) according to the
definition of underweight described above. As the low num-
ber of overweight (n=117) and obese children (n=63) did
not influence the findings if considered separately (data not
shown), they were summarised together with “normalweight
children” in the group “non-underweight children”. Corre-
lations among dental variables were determined using
Spearman’s rank correlations coefficient. A logistic regres-
sion model was performed to obtain adjusted odds ratios
(OR) and 95 % confidence intervals (95 % CI) to assess the
age- and sex-adjusted effects of dental and sociodemo-
graphic variables on weight status simultaneously. By
means of a backward stepwise procedure, variables not
significantly contributing to the fit of the model, as indicated
by changes in the log-likelihood of successive hierarchical
models, were eliminated. The level of significance was set at
p=<0.05.

Results

A total of 1,962 children (945 boys and 1,017 girls) with
complete data were included in the analysis (Table 1). The
distribution of students living in urban (50.1 %) or in rural
(49.9 %) areas was well-balanced. About one third of the
children had no TV at home and about 40 % had three or
more siblings with no sex-related differences. Weight,
height and BMI were similar in boys and girls. The children
had, on average, 15 primary and 8 permanent teeth. Boys
had significantly more primary teeth than girls but signifi-
cantly fewer permanent teeth. The caries prevalence was
96.8 % in primary dentition and 39.7 % in permanent
dentition. The mean caries experience was 8.4 dmft and
0.6 DMFT, mainly concentrated on the dt and DT compo-
nents (8.0 dt, 0.4 mt/0.6 DT). Girls had a significantly
higher caries prevalence and experience in permanent den-
tition than boys. The pufa index for the primary dentition
was 3.4, and the PUFA index for the permanent dentition

@ Springer



1518

Clin Oral Invest (2013) 17:1515-1523

Table 1 Anthropometric, dental

and demographic and socioeco- Variable Boys (n=945) Girls (n=1,017) p value
nomic characteristics among 6-
7-year-old Filipino children Age n (%) n (%) 0.186°
6 years 347 (36.7) 403 (39.6)
7 years 598 (63.3) 614 (60.4)
Anthropometric data Mean (SD) Mean (SD)
Height (cm) 114.5 (5.3) 114.2 (5.7) 0.149*
Weight (kg) 19.3 (3.5) 19.1 (3.6) 0.174*
BMI (kg/m?) 14.7 2.1) 14.6 (2.3) 0.534*
Dentition status
Number of primary teeth () 15.4 (3.0) 14.8 (3.0) <0.001*
Number of permanent teeth (1) 7.4 (3.3) 8.3(3.2) <0.001%
Caries prevalence (%)
Primary dentition 914 (96.7) 986 (97.0) 0.769"
Permanent dentition 308 (32.6) 394 (38.7) 0.005*
Caries experience
Mean dmft (SD) 8.6 (4.2) 83 (4.1 0.067*
Mean pufa (SD) 3.4 (2.6) 3425 0.934*
Mean DMFT (SD) 0.6 (1.1) 0.7 (1.1) 0.036"
Mean PUFA (SD) 0.1 (0.5) 0.1 (0.5) 0.696"
dmft ratio (%) Mean (95 % CI) Mean (95 % CI) 0.815%
57.3 (55.5-59.0) 57.3 (55.6-59.0)
DMEFT ratio (%) Mean (95 % CI) Mean (95 % CI) 0.547%
8.9 (7.9-9.9) 9.3 (8.5-10.1)
Demographic and socioeconomic parameter
Area n (%) n (%) 0.736°
Urban 469 (49.6) 497 (48.9)
Rural 476 (50.4) 520 (51.1)
TV at home
Yes 651 (68.9) 716 (70.4) 0.466°
No 294 (31.1) 301 (29.6)
Number of siblings
"Unpaired Student’s ¢ test 0-3 545 (57.7) 603 (59.5) 0.420°
>3 400 (42.3) 414 (40.5)

7 test

was 0.1. The pufa/PUFA index and the dmft/DMFT ratio
were not different between both sexes.

Of the children, 17.8 % were underweight, 73.0 % had
normalweight, 6.0 % were overweight and 3.2 % were
obese with significant more underweight, overweight and
obese boys than girls (Table 2). The comparison of dental
and demographic as well as socioeconomic characteristics
between underweight and non-underweight children

revealed that children with underweight had significantly
less permanent teeth, lived more frequently in rural regions
and had less frequently a TV at home (Table 3).

Because the dmft and DMFT values were highly corre-
lated with the dmft and DMFT ratios, these variables were
not included in the multiple logistic regression model to
predict underweight (yes/no) (Table 4). The following var-
iables were included in the model: sex, age, number of

Table 2 Weight status catego-

ries among 6- to 7-year-old Boys Girls
Filipino children according to
the WHO growth reference of n % (95 % Ch n % (95 % CD)
2007 [26] -
Underweight 194 20.5 (18.0-23.3) 156 15.3 (13.2-17.7)
Normalweight 648 68.6 (65.5-71.5) 784 77.1 (74.4-79.6)
95 % CI=95 % confidence Overweight 71 75" (6.0-9.4) 46 4.5 (3.4-6.0)
intervals. *Significant x test for  Opesity 32 34" (2.4-4.8) 31 3.0 (2.1-4.4)

sex differences (p<0.001)
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Table 3 Distribution of dental,
demographic and socioeconomic Variable Level Non-underweight Underweight p value
characteristics in weight status (n=1,612) (n=350)
categories
Sex 0.003*
Male 46.6 % 554 %
Female 534 % 44.6 %
Number of primary teeth
Mean (SD) 15.0 (3.0) 153 (2.9) 0.151°
Number of permanent teeth
Mean (SD) 8.0 (3.3) 7.5 (3.3) 0.025"
dmft
Mean (SD) 8.4 (4.2) 8.7 (4.1) 0.172°
pufa
Mean (SD) 3.4 (2.6) 3.4(2.6) 0.971°
dmtft ratio (%)
Mean (SD) 56.7 (27.0) 58.9 (27.7) 0.171°
<25 % 14.0 % 14.3 % 0.258*
25-49 % 28.2 % 25.7 %
50-74 % 30.8 % 28.0 %
>75 % 27.0 % 32.0 %
DMFT
Mean (SD) 0.6 (1.1) 0.7 (1.0) 0.317°
PUFA
Mean (SD) 0.1 (0.5) 0.1 (0.5) 0.692°
DMET ratio (%)
Mean (SD) 8.8 (14.0) 10.4 (15.9) 0.09°
Area 0.017%
Urban 50.5 % 434 %
Rural 49.5 % 56.6 %
TV at home 0.001*
Yes 71.3 % 62.0 %
No 28.7 % 38.0 %
Number of siblings 0.059°
] 0-3 59.5 % 54.0 %
“Unpaired Student’s 7 test -3 40.5 % 46.0 %

®\? test

primary and permanent teeth, dmft and DMFT ratio, pufa ~ which contribute independently to the prediction of under-
and PUFA, living area, TV ownership and number of sib-  weight. An OR of 1 denotes the respective reference cate-
lings. Table 5 demonstrates the effects of those variables  gory. Variables remaining in the model were sex, number of

Table 4 Spearman’s correlations matrix of dental parameters in the study population

Dental parameters 1 2 3 4 5 6 7 8

1 Number of primary teeth - -0.927* 0.181%* —0.320%* —0.225% —0.182%* —-0.03 —0.196*
2 Number of permanent teeth - 0.165* 0.327* 0.207* 0.177* 0.038 0.195*
3 dmft - 0.197* 0.886* 0.240* 0.628* 0.085*
4 DMFT - 0.357* 0.874* 0.165* 0.446*
5 dmft ratio - 0.335* 0.615* 0.200*
6 DMFT ratio - 0.194* 0.367*
7 pufa - 0.011
8 PUFA -

* p<0.01 (significant correlations)
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Table 5 Odds ratios (OR) and 95 % confidence intervals (CI) for
underweight among 6—7-year-old Filipino children according to dental
and demographic and socioeconomic characteristics adjusted for age

Variable® Level OR (95 % CI) p value
Sex

Male 1

Female 0.70 (0.55-0.88) 0.003
Number of primary teeth 0.93 (0.92-0.95) <0.001
Number of permanent teeth 0.90 (0.89-0.94) <0.001
dmft ratio 1.96 (0.91-4.21) 0.087
Area

Urban 1

Rural 1.36 (1.07-1.72) 0.012
TV at home

Yes 1

No 1.37 (1.07-1.76) 0.013
Number of siblings

0-3 1 0.099

>3 1.22 (0.96-1.56)

#Variables excluded from the multivariate logistic regression model:
age, DMFT ratio, pufa and PUFA (R? =50.3)

primary teeth, number of permanent teeth, living area and
TV at home. Although statistically not significant, the vari-
ables dmft ratio and siblings contribute to the fit of the
statistical model.

The final model showed that girls had a lower risk of
being underweight than boys. Children living in rural
regions and with no TV at home were more likely to be
underweight compared with children living in urban regions
and having a TV at home. Also, there was a tendency that
children with more than three siblings had a higher risk to be
underweight. With regard to the dental variables, the find-
ings indicate that both less primary and permanent teeth
were independent risk factors for being underweight. A
trend can be seen for the dmft ratio. Children with a high
caries experience in relation to the number of primary teeth
(dmft ratio) were more likely to be underweight.

Discussion

The findings of this study are based on data collected in the
recent NOHS 2006 from the Philippines [19]. The survey
included a representative random sample of 6- to 7-year-old
Filipino public elementary schoolchildren. In addition to
tooth-related data, anthropometric, demographic and socio-
economic parameters of the children were gathered in this
cross-sectional study. Knowing that growth and the nutrition
status are influenced by genetic, constitutional and environ-
mental factors, including malnutrition and infectious diseases
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[21], the authors had to accept that in the school-based setting
design of this NOHS [19] no data about the general health
status of the children could be recorded. Although the study
population of public elementary schoolchildren revealed ho-
mogeneous demographic and socioeconomic characteristics,
the question of a causal relationship between weight status and
their oral status cannot be answered by a cross-sectional study
design. Possible variables and confounding factors in this
complicated interplay between physical processes are very
difficult to cover [16].

Caries prevalence and experience

The study documented that nearly all children suffered from
dental caries in their primary dentition and more than one
third had already carious permanent teeth (Table 1). Untreat-
ed decayed primary and permanent teeth dominated the high
dmft and DMFT index, 93 % of the carious teeth were
untreated. This high proportion of untreated teeth is consis-
tent with findings from other low-income countries [16,
27-29]. Furthermore, the findings confirm data of a previ-
ous regional study [30] on the national level and indicate the
widespread neglect of oral health presenting a serious public
health problem for Filipino children.

The higher caries prevalence and experience in the per-
manent dentition among girls compared to boys might be
attributed to more erupted permanent teeth. Thus, the teeth
are earlier exposed to cariogenic risk factors in the oral
cavity which might be associated with an earlier caries onset
and increased caries experience (DMFT index). Considering
this aspect, caries experience was related to the number of
present teeth by calculation of the dmft and DMFT ratio. As
seen in Table 1, no significant difference between girls and
boys was apparent for the DMFT ratio. The difference found
for erupted permanent teeth in boys and girls, among boys
fewer teeth were erupted than among girls, could be associ-
ated with differences in pre-pubertal growth rates between
the sexes [31]. In addition, the lower proportion of under-
weight girls (Tables 2 and 3) in the children studied could be
accounted to the higher number of permanent teeth too. This
assumption is based on two studies reporting a delay in
eruption of permanent teeth and in primary teeth exfoliation
among children with early childhood malnutrition and nu-
tritional insufficiency (stunting) throughout childhood [31,
32].

Weight status

The assessment of the weight status in 6- to 7-year-old
Filipino children revealed that underweight is also highly
prevalent among this age group (17.8 %) with boys being
more at risk than girls. This finding is in line with data of the
NNS that reported an increased underweight rate from
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22.3 % in 2005 to 25.6 % in 2008 for 6-10-year-old children
[17]. That survey reported only sex-related underweight
rates for 11-19-year olds to the disadvantage of boys
(21.7 % boys vs. 11.7 % for girls) but not for younger
children. As nearly 2 to 3 out of 10 children are affected
by underweight, malnutrition is like dental caries a serious
public health problem in the Philippines. In contrast to other
developing countries, overweight and obesity are no public
health issues [17].

Looking at underweight more broadly besides the imme-
diate determinants of dietary intake and health status, un-
derlying determinants such as income, household food
security, quality of care, healthy environment and access to
health services are important additionally influencing fac-
tors [3, 33, 34]. Especially poverty influences the level of
impact from these determinants [22]. The higher risk of
underweight among children with no TV at home (OR
1.39, Table 5) might be explained by poverty aspects. Given
the high proportion of TV ownership in the population
studied (70 %), children with no TV at home could belong
to the poorest families with less food resources and intake
compared to less poor families.

The general observation that the burden of undernutrition
is particularly high among rural and indigenous populations
in South and Southeast Asia [34] seems to be confirmed by
this study. Children living in rural areas revealed a higher
risk to be underweight (OR 1.34) than those from urban
areas. It is assumed that people from rural areas are more
disadvantaged by insufficient hygiene conditions, lack of
clean water and sewage disposal systems and therefore at a
higher health risk and infection rates associated with under-
weight than people from urban areas. Recently reported
differences of up to 11 % of the mean underweight rate in
this age group among the 17 regions in the Philippines could
contribute to this finding [17]. Explanations for the lower
risk for underweight among girls compared to boys also
observed in this NOHS among 12-year olds [19, 35] are
speculative as the recent report of the NNS 2008 [17] left the
sex difference out of consideration. An influence of infec-
tious diseases, particularly of soil-transmitted helminthiasis,
with an average national prevalence of 82.3 % [20] is
unlikely since no differences in the prevalence and severity
between boys and girls were reported [20, 36]. For practical
and resource reasons, it was not possible to collect stool
samples for testing of worm infections.

Concerning the outcome of the dental variables in the
model, a significant association between underweight and
number of primary and permanent teeth was found. Al-
though not significant, the dmft ratio was an explanatory
variable in the model like the number of siblings. Thus,
children with a high dmft ratio were more likely under-
weight than children with a lower ratio. This finding should
be considered in the context of previous data of Alvarez et

al. [10, 12, 14] who found that stunted children developed
deciduous caries 15 months later than the well-nourished
children of the same age because of the delayed tooth
eruption. This would be explaining the absence of a signif-
icant association between dmft ratio and underweight in the
examined 6- to 7-year olds in this study since the under-
weight children could reach their caries peak just at 8 years
of age.

The finding that less permanent teeth were associated
with underweight supports those of others who found an
association between childhood malnutrition and delayed
eruption of permanent teeth as well as delayed exfoliation
of primary teeth with the mentioned consequences on caries
experience in both dentitions [31, 32]. Our multivariable
analysis showed that underweight is related not only to less
teeth in permanent dentition but also in primary dentition.
This different finding concerning the primary dentition
could be due to the earlier exfoliation of carious-attacked
primary incisors in our high caries risk population. This
assumption is supported by tooth-related caries attack rates
among 2-6-year-old Filipino children [37]. Fifty-six percent
of 2-year olds had maxillary incisor caries and 18 % had
carious mandibular incisors. Among the 3-5-year olds, 75 %
had carious maxillary incisors and 26 % had carious man-
dibular incisors. However, a cause-effect relationship be-
tween caries experience and tooth exfoliation in the
primary dentition of virtually untreated children can be
deduced only by a longitudinal study design.

The positive attribute and strengths of this cross-sectional
study was the representative sample of the population stud-
ied, the large sample size, trained and calibrated examiners
and the robustness of the results. Due to the cross-sectional
study design, the identification of cause-effect relationships
between weight status and dental caries experience requires
a longitudinal design. This is a major limitation of the
present study. Furthermore, this study did not include chil-
dren from private schools representing higher socioeconom-
ic classes. However, the findings are representative for
children visiting public elementary schools (92 % of Filipi-
no school-aged children). Due to limited resources and the
difficulties of interviewing children under field conditions,
the indicators related to socioeconomic status are simple
proxy indicators. This choice seems justified and appropri-
ate in the light of the findings of the study.

In a recent paper based on data of the same study, the
authors included untreated dental decay in a modified model
of hypothesized factors influencing child development [35].
The results of our analysis are in line with the model of child
development proposed, although we do not find the strong
associations for the 6- to7-year-old age group compared to
the 12-year-old age group analysed in the before-mentioned
paper. It seems possible that the impact of tooth decay on
child BMI changes over time. Further research will be
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required before a comprehensive view of the extent of
cause-and-effect relationship between tooth decay and phys-
ical child development can be established.

This study revealed the high prevalence and experience
of dental caries as well as underweight in 6-to 7-year-old
Filipino children. Underweight showed associations with
demographic and socioeconomic conditions and caries ex-
perience, though the latter association was weaker. Howev-
er, underweight and dental caries are public health issues of
high priority affecting children at an important phase of their
development and need to be addressed with effective pro-
grammes, preferably in the school context where children
can be easily reached and cost-effective interventions are
possible.
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