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Relationship between overall child development and caries severity

in Chilean three-year-old preschool children.

Abstract: To determine the relationship between caries and overall child
development in three-year-old children in the cities of Linares and Talca,
Chile, 2014-2015. Method: Cross-sectional study conducted in a sample of
170 preschool children attending daycare centers in Linares and Talca. Four
dimensions of child development (language, cognition, motor skills and so-
cio-emotional development) were qualitatively assessed using the child lear-
ning and development test (TADI, for its acronym in Spanish). Nutritional
development was calculated with the weight/height index. Caries history was
assessed by the dmft index and compromised tissue quantification. Statistical
analysis was performed using Pearson's tho, ANOVA, Student’s t-test, Fisher’s
exact test and Kruskal-Wallis. Results: A negative linear correlation was ob-
served between dmft and total TADI score (r=-0.20, p=0.00), and the dimen-
sions of language (r=-0.19, p=0.01), cognition (r=-0.18, p=0.02) and socio-
emotional development (r=-0.21, p=0.01). Preschoolers with a dmft of >6.5
had a lower average TADI score than those with a dmft of <2.6 (p=0.009).
There were no statistically significant differences in the level of compromised
tissue quantification between preschool children with normal and altered
development. No statistically significant association between dmft and nu-
tritional development was found. Conclusion: A relationship between caries
severity and overall child development in three-year-old preschool children
was observed. Longitudinal studies are required to assess causality.
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society as a whole.* In Chile, about 25% of children suffer

A number of fundamental skills are acquired during the
overall child development process. Qualitative changes in
motor, cognitive, language, emotional and social skills,"*
and quantitative changes involving physical development are
observed. In addition, it has been found that childhood ex-
periences play a crucial role in the life course.?

At a global scale, at least 200 million children are not fully

developed, having a negative impact on their health and the

from developmental delay, i.e., they do not reach all the de-
velopment milestones expected for their age.’ Research has
shown that development is influenced by biological, socioe-
conomic and cultural factors.®

Moreover, dental caries is the most prevalent oral disease
in preschool children. In Chile, caries prevalence at two and
four years of age reaches 17% and 50%, respectively.” Caries

and resulting infections cause pain and feeding problems,

ISSN Online 0719-2479 - ©2016 - Official publication of the Facultad de Odontologia, Universidad de Concepcién - www.joralres.com




Journal

of Oral

Research

Mufdi M, Nifez L, Ochoa JP & Mejia G.

Relationship between overall child development and caries severity in Chilean three-year-old preschool children.

J Oral Res 2016; 5(7): 271-278. DOI:10.17126/joralres.2016.058

and may hinder child development.® It has been reported that
advanced caries produce pain, irritability and disturbance in
sleep, affecting the quality of life of children and potentially
leading to impaired secretion of growth hormone.’

Infection and inflammation caused by caries result in
increased energy expenditure and metabolic demand, and
can lead to a decrease in micronutrients.” Levels of gluco-
corticoids increase in response to pain caused by tooth in-
fection,'” producing an alteration in neurogenesis."" Caries
in preschoolers can cause depression, school distraction
and increased chances of missing school, which can da-
mage self-esteem resulting in school failure.'?

There are no studies conducting an integrated as-
sessment of development (cognition, language, motor
skills and socio-emotional development)'® and its relation-
ship with caries in preschool children. The aim of this stu-
dy is to determine the relationship between caries severity
and overall child development in three-year-old preschool
children in the cities of Linares and Talca during the pe-
riod 2014-2015.

MATERIALS AND METHODS.

A cross-sectional study was conducted in preschool
children in the cities of Linares and Talca during the pe-
riod 2014-2015. The study was approved by the Bioethics
Committee of Universidad de Talca (No. 2014-024-CO).
The children’s parents signed an informed consent. Addi-
tionally, an assessment of the children’s willingness to
participate in the study was performed by researchers at
the moment of the examination.

Population and sample size

All three-year-old preschoolers regularly attending the
daycare centers selected for convenience in Talca and Li-
nares between August 2014 and January 2015 were asked
to participate in the study. Sample size calculation consi-
dered a level of significance of 5%, a power of 80%, and a
proportion of preschool children who were underweight,
with short stature, with dental caries and underweight,
and with qualitative developmental delay of 11%.° The es-

timated sample size was 164 preschoolers.

Data collection

Measurements were carried out at the daycare centers
on different days, and registered on separate sheets to avoid
bias. Each parent was asked to complete a questionnaire on
demographic data. Data were collected by three calibrated
observers. Techniques for measuring dmft index, the child
learning and development test (TADI, for its acronym in
Spanish) and the weight/height index were standardized. The
dmft calibration was performed in 10 three-year-old pres-
choolers. Each observer examined a preschool child twice,
having at least a 30-minute gap between both examinations,
without access to the initial examination. Intra-observer Ka-
ppa coeflicient was 0.94 and inter-observer, 0.84.

Variables

The following variables were considered in the study: Qua-
litative overall child development: 4 dimensions (cognition,
socio-emotional development, language and motor skills)
were included. The total score was obtained from the average
scores of each dimension. Qualitative overall child develop-
ment was determined by means of TADI, which evaluates
each dimension with a specific score. Total development and
each developmental dimension were classified as: advanced,
normal, normal with delay, risk for developmental delay and
developmental delay.? This variable was categorized into nor-
mal development (total score between 40 and 59) and altered
development (normal total score with some altered dimen-
sion or a score of <39).

Quantitative overall child development: measured by the
weight/height index, classified as: malnourished, risk of mal-
nutrition, normal, overweight or obese.”* This variable was
categorized into: altered by underweight, normal and altered
by overweight.

Presence of caries: caries history, classified into present or
absent.

Severity of caries: dmft was measured and classified into
the following categories: very low dmft (0-1.2), low (1.2-2.6),
moderate (2.7 to 4.4), high (4.5-6.5) or very high (>6.5)."
Compromised tissue quantification: Degree of involvement of
the tooth structure, categorized into: no carious lesion (D0),

white spot lesions (D1), enamel lesion (D2), dentine lesion
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(D3) and compromised pulp (D4).'

Sex: male or female.

Place of residence: urban or rural.

Socioeconomic level: including income, educational level
and stock of wealth accumulated by each household. It was
categorized into: very high and high, mid and low."”

Statistical analysis

One-way ANOVA test was used to determine the asso-
ciation between dmft and qualitative child development as
numeric variable. Fisher’s exact test was used for its analysis
as dichotomous variables. The correlation between dmft and
TADI was determined by Pearson's rho. Student’s t test or
Mann-Whitney U test were used to determine the associa-
tion between the level of compromised tissue quantification
(quantitative variable) and gualitative child development,
depending on the distribution of the variable. Fisher's exact
test was used to determine the relationship between dmft

and guantitative child development. One-way ANOVA test

Mufdi M, Nifez L, Ochoa JP & Mejia G.

Relationship between overall child development and caries severity in Chilean three-year-old preschool children.

J Oral Res 2016; 5(7): 271-278. DOI:10.17126/joralres.2016.058

was used to determine the relationship between the level of
compromised tissue quantification (quantitative variable)
and quantitative child development. Correspondence analy-
sis was performed to observe the association of TADI and
dmft indices; the closer they were to each other, the stronger
their association. Data analysis was performed with Infostat

(Infostat, Argentina) and SPSS 14.0 (IBM, USA).

RESULTS.

Two hundred and sixty preschool children were originally
asked to participate in the study. Eighty-five did not respond,
3 children did not cooperate during the clinical examination
and 2 parents refused to participate. The final sample consis-
ted of 170 preschoolers.

Socioeconomic status of participating families was mainly
mid-level (88.82%). The 66.47% of preschoolers were caries-
free. The 24.00% had normal development with delay and
8.00% were at risk for developmental delay (Table 1).

Table 1. Description of the population by qualitative development

Variables

Total n (%)

Qualitative child development n (%)

n=170 Normal n=116 Altered n=54
Sex Male 88 (51.76) 56 (48.27) 32 (59.25)
Female 82 (48.23) 60 (51.72) 22 (40.74)
Place of residence Urban 165 (97.05) 113 (97.41) 52 (96.29)
Rural 5(2.90) 3(2.58) 2(3.70)
Socioeconomic level Very high and high 1(0.58) 1(0.86) 0(0.00)
Mid 151 (88.82) 103 (88.79) 48 (88.88)
Low 18 (10.58) 12 (10.34) 6 (11.11)
dmft Very low 123 (72.35) 85 (73.27) 38(70.37)
Low 9(5.29) 8(6.89) 1(1.85)
Moderate 16 (9.41) 13 (11.20) 3 (5.55)
High 15 (8.82) 8(6.89) 7 (12.96)
Very high 7 (4.11) 2(1.72) 5(9.25)
Caries free 113 (66.47) 80 (68.96) 33 (61.11)
With caries 57 (33.52) 36 (31.03) 21 (38.88)
Compromised tissue D2 46 (27.05) 29 (25.00) 17 (31.48)
quantification* D3 30 (17.64) 17 (14.65) 13 (24.07)
D4 1(0.58) 0(0.00) 1(1.85)

*D2: enamel; *D3: dentin; *D4: compromised pulp.
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Table 2. Description of population by quantitative development.

Sex Male 88 (51.76) 50 (51.02) 5 (55.55) 33(52.38)
Female 82 (48.23) 48 (48.97) 4 (44.44) 30 (47.61)
Place of residence Urban 165 (97.05) 95 (96.93) 9 (100.00) 61 (96.82)
Rural 5(2.9) 3 (3.06) 0 (0.00) 2(3.17)
Socioeconomic level Very high and high 1(0.58) 0(0.00) 0(0.00) 1(1.58)
Mid 151 (88.82) 91 (92.85) 8(88.88) 52 (82.53)
Low 18 (10.58) 7 (7.14) 1(11.11) 10 (15.87)
dmft Very low 123 (72.35) 66 (67.34) 7(77.77) 50 (79.36)
Low 9(5.29) 6 (6.12) 0(0.00) 3(4.76)
Moderate 16 (9.41) 11 (11.22) 1(11.11) 4 (6.34)
High 15 (8.82) 9(9.18) 1(11.11) 5(7.93)
Very high 7 (4.17) 6(6.12) 0 (0.00) 1(1.58)
Caries-free 113 (66.47) 59 (60.20) 7(77.77) 47 (74.60)
With caries 57 (33.52) 39 (39.79) 2(22.22) 16 (25.39)
Compromised tissue D2 46 (27.05) 31 (31.63) 2(22.22) 13 (20.63)
quantification® D3 30 (17.64) 21 (21.42) 1(11.11) 8(12.69)
D4 1(0.58) 1(1.02) 0(0.00) 0(0.00)

* Altered by underweight: malnourished and risk of malnutrition. * Altered by overweight: overweight and obese.

*D2: enamel; D3: dentin; D4: compromised pulp.

The 1.18% (n=2) presented malnutrition and 4.12% (n=7)
were at risk of malnutrition (Table 2).

A negative linear correlation (r=-0.2, p=0.004) between
the dmft index and TADI score was observed. Negati-
ve linear correlations were observed in language (r=-0.19,
p=0.01), cognition (r=-0.18, p=0.018) and socio-emotional
development (r=-0.21, p=0.005). A statistically significant
correlation was not observed in the motor skills dimension
(r=-0.05, p=0.454).

A significant difference was observed in the average TADI
score for the dmft categories (p=0.009). Subsequent compa-
risons by ranges indicated that preschoolers with a very high
dmft have a lower total TADI score than those with very
low and low dmft. When making comparisons of dmft ca-

tegories by dimensions of TADI it was noted that language

(p=0.052) and motor skills (p=0.62) showed no significant
difference. Regarding cognition, subsequent comparisons in-
dicated that preschoolers with a very high dmft had a lower
average cognition score when compared to children with a
low dmft (p=0.014). Preschoolers with very high dmft had a
lower socio-emotional development score than those with a
low dmft (p=0.03).

No statistically significant differences were found between
the level of compromised tissue quantification and normal
or altered level of child development (p=0.49). Likewise, no
statistically significant differences were found in TADI di-
mensions (p>0.05).

Correspondence analysis revealed that caries-free pres-
choolers were associated with a normal gualitative child de-

velopment. Preschoolers with caries were associated with an
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Figure 1. Correspondence analysis of qualitative child development and caries.

. Qualitative child development
‘ Caries
Normal Altered
Caries-free With caries
-0.08 -0.04 0.00 0.04 0.08 0.12

Axis 1 (100%)

altered qualitative child development (Figure 1). No statisti-
cally significant association was observed between caries and
quantitative child development (p=0.91). Similarly, it was not
found a statistically significant difference between the degree
of compromised tissue quantification and the different levels
of child development (p=0.98)

DISCUSSION.

The present study assessed the relationship between den-
tal caries and quantitative and qualitative child development.
A negative linear correlation was found between the total
TADI score and the dmft index. The same was observed for
the dimensions of language, cognition and socio-emotional
development.

As for the dimensions evaluated by TADI, only motor
skills was not correlated with dmft. Current evidence sup-
ports indirectly only the relationship between caries and the
other dimensions, since caries affect school performance and
grades,' speech and self-esteem."

Quantitative child development was not found to be as-
sociated with caries. This can be explained because only
two preschool children with malnutrition and seven at risk

of malnutrition were included in this study, making it difli-

cult to make a comparative analysis. Prevalence of malnu-
trition in Chile in children under 5 years is 0.5%, which
is lower than the prevalence in the present study.” Studies
establishing an association between caries and guantitative
child development® have been carried out in countries with a
higher prevalence of malnutrition, such as Philippines with
13.1%,*" India, 17.8%"' and Suriname, 6%."

Evidence of the relationship between caries and gualitative
child development is limited. In Chile a pilot study addres-
sing this relationship was conducted using the test of psycho-
motor development (TEPSI), which is commonly applied
in Chilean primary care services. A significant correlation
between TEPSI score and dmft was observed, however no
association was found between caries prevalence and child
development measured as dichotomous variables." There are
no other studies assessing the association between caries and
child development.

There are some studies describing the impact of caries
in factors related to qualitative child development, but not
its direct impact on it. In Saudi Arabia,” it was found that
treating caries with compromised pulp significantly redu-
ced pain, dental sepsis, lack of appetite and dissatisfaction

with teeth and smile. This dissatisfaction undermines the
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socio-emotional development of preschoolers, which would
explain the differences in the social-emotional dimension
among preschool children with high and low dmft found in
this study.

A study conducted in California®® showed that oral health
has an impact on the academic performance of children
(grades, number of lost school days and work days lost by
parents). In turn, research conducted in Brazil'® showed that
children with toothache had difficulty eating certain foods
and 26% of them missed school because of tooth caries. The-
refore, school absence caused by caries can affect school per-
formance as a proxy variable of cognitive development. This
is consistent with the results of this study, where preschoolers
with a very high dmft have a lower score in the dimension of
cognition than those with low dmft.

Contrasting the relationship between quantitative child
development and caries with other studies is difficult due to
the low prevalence of malnutrition. Most research on this re-
lationship has been conducted in populations with caries and
compromised pulp in communities whose caries prevalence
is 87.1%’ and 82.3%.*°

Scientific evidence is still inconclusive. A study in India*
reported that children who received a comprehensive dental
treatment showed a significant increase in their weight. On
the other hand, a study in Suriname® found a negative corre-
lation between caries and body growth; however a statistica-
lly significant difference was not found in the development
pattern between the experimental and control groups after
treatment. These discrepancies may be due to the multifacto-

rial nature of child development.

The cross-sectional design used in this research is not sui-
table to establish a causal relationship between caries and
overall child development. However, this design allows to
initially study their relationship, which should be later ad-
dressed in longitudinal studies to assess the cause-effect as-
sociation. Another limitation of this study is the low caries
prevalence with compromised pulp and malnutrition in the
sample population. The use of a purposive sample is sugges-
ted for future research. In addition, the population atten-
ding Integra daycare centers has similar socioeconomic con-
ditions, most having a mid-level socioeconomic status. Such
homogeneity reduces the risk of bias caused by this confoun-
ding factor.

The results of this study could be extrapolated to pres-
chool children with similar characteristics. This study is pio-
neer in evaluating the relationship between caries and overall
child development using a qualitative approach. TADI is a
new tool offering several advantages: it has a short applica-
tion time (20-30 minutes), may be administered by different
professionals, is standardized in Chile and covers children

ranging from 3 months to 6 years of age.

CONCLUSION.
A statistically significant association between caries and
qualitative child development was observed. As the severity

of caries increases, TADI score is negatively affected.
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Relacién entre el desarrollo infantil integral y
la severidad de caries en preescolares chilenos de
3 anos.

Resumen: Determinar la relacién entre la severidad de
caries y el desarrollo infantil integral en preescolares de tres
afnos de las ciudades Linares y Talca durante el periodo 2014-
2015. Método: Estudio transversal con una muestra de 170
preescolares asistentes a jardines infantiles de Linares y Tal-

ca. El test de aprendizaje y desarrollo infantil (TADI) eva-

lué el desarrollo en cuatro dimensiones (lenguaje, cognicion,
motricidad y socioemocionalidad). El desarrollo nutricional
se calculé con el indice peso/talla. Se evalué la historia de
caries mediante ceod y compromiso del tejido dentario. Se
realizé andlisis estadistico con rho de Pearson, ANOVA, t de
student, test exacto de Fisher y Kruskall Wallis. Resultados:
Se observé una correlacién lineal negativa entre ceod y el
puntaje total del TADI (r=-0,20, p=0,00), y las dimensiones
de lenguaje (r=-0,19, p=0,01), cognicién (r=-0,18, p=0,02) y
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socioemocionalidad (r=-0,21, p=0,01). Los preescolares con
ceod >6,5 tuvieron un promedio TADI menor que aquellos
con ceod <2,6 (p=0,009). No hubo diferencias estadistica-
mente significativas entre el compromiso del tejido dentario
entre preescolares con desarrollo normal y alterado. No se

observé asociacién estadisticamente significativa entre ceod

y desarrollo nutricional. Conclusién: Se observé una relacién
entre la severidad de caries y el desarrollo infantil integral en
preescolares de tres anos. Se requiere de estudios longitudi-
nales para evaluar su causalidad.

Palabras clave: Caries Dental; Crecimiento y Desarrollo;
Desarrollo Infantil; Preescolar.
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