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Abstract

Objectives: Since earlier studies on the association between dental caries with birth problems are very controversial, this study
assessed the potential association between DMFT index with low birth and preterm birth.
Methods: In this matched case-control study, 150 children were divided into 75 case (premature birth and low birth weight) and
75 control subjects. The 2 groups were balanced according to age, gender, socioeconomic statuses (including mother’s and father’s
education, family size, district of residence, and type of the kindergarten), mother’s job (yes/no), common types of diets during
the first 2 years of life, brushing, dental visits, being right-handed or left-handed, and fluoride therapy. The DMFT of children were
assessed by a dental student. Their gestational age at birth and birth weight were asked from their parents. The effects of the factors
premature birth (less than 37 weeks) and low birth weight (less than 2500 gm) on DMFT were assessed using Chi-square test (α =
0.05).
Results: The 2 groups did not have any significant differences regarding the balanced characteristics. We did not detect a statistically
significant result between case children with DMFT > 2 and low-birth weight (P = 0.065) defined as weights ≤ 2500 gm or > 2500
gm (P = 0.174). This study also failed to find a significant result regarding gestational age and DMFT (P = 0.480).
Conclusions: This study did not detect significant associations between low birth weight or preterm birth and DMFT values in
primary dentition.
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1. Background

Oral health is essential to general health maintenance
(1, 2). Many children suffer from poor general health con-
ditions due to uncontrolled dental caries (1). Mastication
increases the efficiency of digestive enzymes and gastric
emptying (2-5). A poor masticatory performance might
lead to malnutrition (2, 3). A complex structure compris-
ing neuromuscular system, proprioceptive feedback, tem-
poromandibular joint, tongue, and the occlusal surfaces
of posterior teeth are responsible for grinding food (2-
4, 6). Dental decays are one of the most common pedi-
atric problems (1, 7, 8). It is a multifactorial disease with
a strong tie to many conditions such as dental hygiene,
dietary habits, socioeconomic status, water fluoride, and
oral bacteria (9). Dental caries have serious consequences
such as pain, infection, tooth loss, and dysfunction of mas-
ticatory system, which can negatively affect development
and health (10). Considering the importance of deciduous

teeth in proper nutrition, development of speech skills, es-
thetics, and most importantly maintaining the necessary
space for eruption of permanent dentition, their early loss
in the childhood period can be a serious failure in estab-
lishing proper health and development of the child (11).

A predisposing factor for increased rate of dental caries
can be premature birth (11, 12), which together, with low
birth weight, accounts for about 6% - 7% of childbirth cases
(12-14). Considering the inevitable side effects of dental
caries in primary dentition, it is of significant importance
to study its risk factors. Previous studies have evaluated
low birth weight and preterm birth as predisposing fac-
tors for the development of caries. Low birth weight is
suggested to perhaps be associated with enamel defects
such as hypomineralization and hypoplasia, possibly caus-
ing facilitation of streptococci mutans colonization and
increases in dental plaque (7), which can destroy enamel
structure (15). Nevertheless, previous studies are highly
controversial. Some studies indicate the link between low
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birth weight and dental caries (7, 9, 16-18), while some stud-
ies reported insignificant association (12, 14, 15, 19, 20). Be-
sides, previous studies did not assess premature birth and
low birth weight as separate variables (7, 9, 12, 14-20). There-
fore, this study was conducted to test whether children
with higher caries rates have had lower birth weights and
premature births or not.

2. Methods

This case-control study was done on 150 children (75
controls and 75 cases, matched according to several cri-
teria) attending 15 kindergarten schools of Tehran during
the year 2010. The sample size was predetermined based
on previous literature. Data were collected using clini-
cal examinations, questionnaires, interviews, and obser-
vations. A list of all Tehran kindergartens were prepared
from the city management authorities. Using simple ran-
dom sampling, some kindergartens were sequentially col-
lected. The research committee of the university approved
the ethics of this study.

A dental student who had been trained by an experi-
enced pediatric dentist visited each kindergarten. After
asking for permission from the authorities of the kinder-
gartens, children between 2 and 5 years of age were ex-
amined clinically, using a dental explorer, dental mirror,
dental mask, and disposable gloves under indirect room
light. Children were selected randomly (simple random
sampling) and were evaluated against the inclusion crite-
ria. They were subsequently approved and enrolled, until
arriving at the predetermined sample size.

The index for decayed, missing, and filled teeth (DMFT)
was recorded for each patient (21): decay was regarded as
positive when there was a lesion on the enamel with a soft
base. Any filling with temporary materials was considered
as decay. Any filling with accompanying decay was consid-
ered carious. Proximal surfaces were evaluated and were
considered decay-negative if there was doubt about car-
ious enamel, and considered decay-positive if the dental
explorer entrapped. The missing index showed any tooth
losses due to previous caries. The filling indexed indicated
a restored tooth with no remaining caries (22).

Afterwards, the questionnaires were filled by inter-
viewing the parents in a face-to-face manner. The ques-
tionnaires focused on personal and social characteristics
of each child, gestational age, and birth weight.

The sample was divided into the case and control
groups according to the DMFT indices. Children with DMFT
> 2 were considered as case, and those with DMFT of 2 or
less were considered as controls (23).

Each control child was matched with a case child ac-
cording to the all of the following factors: age, gender,

socioeconomic statuses (subjectively decided by the re-
searchers as good or moderate based on each child’s par-
ents’ education level, family size, district of residence, and
type of the kindergarten), mother’s job (yes/no), common
types of diets during the first 2 years of life, brushing, den-
tal visits, being right-handed or left-handed, and fluoride
therapy. Socioeconomic status was graded as 0 to 19. Each
of the factors “education level of mother and father” had 0,
2, and 4 points based on if they had an elementary school
or lower, high school, or university licenses, respectively.
Residence district could have 0, 2, or 4 points based on liv-
ing in southern, central, or northern Tehran. Family size
could have 4, 2, or 0 points based on being up to 3 mem-
bers, between 4 and 6 members, and more than 6 mem-
bers. Kindergarten type (governmental or private) could
have 0 or 3 points. Premature birth was considered as fe-
tal age less than 37 weeks at birth (9). Low birth weight was
considered as birth weights of 2500 gm or less (9, 12, 18).
As a modified criterion, low birth weight was considered
as less than 2500 gm (7, 14). High DMFT was considered as
values more than 2.

2.1. Statistical Analysis
The 2 groups were compared using the Chi-square test

to assess the associations between DMFT and low birth
weight as well as preterm birth. Furthermore, odds ratios
(OR) and 95% confidence intervals (CI) were calculated for
low birth weights and preterm births.

3. Results

The children in the 2 groups did not have any signifi-
cant differences regarding the matched characteristics (Ta-
ble 1). The t-test showed that the socioeconomic statuses
were not as well different between the 2 groups (P = 0.3).

3.1. Birth Weight
Case children with DMFT > 2 might be more likely to

be low-birth weighted, however, the result was marginally
significant (P = 0.065, Table 2). Their odds of having a low
birth weight was 2.4 compared with those who had high
DMFT (OR = 2.429, 95% CI = 0.928 to 6.355).

We also evaluated the above relationship when the
weight 2500 gm itself was considered in the normal group
(being normal ≥ 2500 gm). The Chi-square result was in-
significant (P = 0.174, Table 3) with an OR of 2.154 (95% CI =
0.699 to 6.637).

3.2. Age at Birth
The Chi-square result regarding the gestational age

and DMFT showed that there was no significant association
between higher DMFT and age at birth (P = 0.480, OR = 1.397,
95% CI = 0.551 to 3.543, Table 4).
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Table 1. Comparison of Characteristics of the Two Groups Using Chi-Square

Factors Frequency Percentage P

dmft≤ 2 dmft > 2 dmft≤ 2 dmft > 2

Age 0.964

2 years old 7 8 4.7 5.3

3 years old 19 17 12.7 11.3

4 years old 24 23 16.0 15.3

5 years old 25 27 16.7 18.0

Gender 0.623

Girl 36 33 24.0 22.0

Boy 39 42 26.0 28.0

Early feeding 0.923

Mother milk 45 47 30.0 31.3

Bottle formula 12 12 8.0 8.0

Both 18 16 12.0 10.7

Brushing 0.683

Yes 61 59 40.7 39.3

No 14 16 9.3 10.7

Dental visit 0.646

Regular 22 21 14.7 14.0

Emergencies 18 23 12.0 15.3

Never 35 31 23.3 20.7

Fluoride therapy 0.412

Done 39 44 26.0 29.3

Never 36 31 24.0 20.7

Socioeconomic status 0.402

Good 63 59 42.0 39.3

Moderate 12 16 8.0 10.7

Mother’s job 0.514

None 36 40 24.0 26.7

Has a job 39 35 26.0 23.3

Dominant hand 0.806

Right 65 66 43.3 44.0

Left 10 9 6.7 6.0

4. Discussion

The present study failed to show that low birth weight
or preterm birth was associated with high DMFT values.
This finding was in line with that of Javadi Nejad et al. (18)
who evaluated 100 children of 3 and 4 years and found a re-
lationship between high DMFT and low birth weight. Bio-
logic justification for the possible association between low
birth weight and dental caries might be attributed to dis-

ruptions in development and maturation of enamel struc-
tures, which can lead to increased enamel defects due to
pre-birth calcium deficiency and physiological stresses (7,
15).

Our results were also in line with that of Jabarifar et al.,
(19) who found out that premature birth could be associ-
ated with high developmental anomalies, but not higher
DMFT values among 200 children at their age of 6 to 8
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Table 2. Net Distribution of Children According to dmft and Birth Weighta

BirthWeight Frequency Percentage

dmft≤ 2 dmft > 2 dmft≤ 2 dmft > 2

Normal (> 2500 g) 68 60 45.3 40.0

Low 7 15 4.7 10.0

Total 75 75 50.0 50.0

aP = 0.065.

Table 3. Net Distribution of Children According to dmft and Modified Birth Weight Groups (Weights = 2500 g Were as Well Considered Normal), in Which 2500 gm and Greater
are Considered Normala

BirthWeight Frequency Percentage

dmft≤ 2 dmft > 2 dmft≤ 2 dmft > 2

Normal (≥ 2500 g) 70 65 46.7 43.3

Low 5 10 3.3 6.7

Total 75 75 50.0 50.0

aP = 0.174.

Table 4. Net Distribution of Children According to dmft and Gestational Age at Birth

Age at Birth Frequency Percentage

dmft≤ 2 dmft > 2 dmft≤ 2 dmft > 2

Normal 66 63 44.0 42.0

Preterm 9 12 6.0 8.0

Total 75 75 50.0 50.0

aP = 0.480.

years. In contrast to these findings, Gravina et al. (9) ob-
served that DMFT was lower in children with low birth
weight, which might be due to much more appropriate hy-
giene of those children. However, their results relating to
the correlation between DMFT and preterm birth were sim-
ilar to previous findings, showing no associations (9). On
the other hand, Shulman (20) did not find any association
between low birth weight and caries.

Generally, a premature birth might cause more enamel
defects (9). Although no evidence exists, hypothetically it
is suggested that these enamel defects might predispose
the tooth to retention of biofilm and better colonization of
streptococci mutans (7, 15). A less smooth, less mineralized
enamel might be more prone to caries (7, 15). Nevertheless,
this study as well as some others, showed that these items
were not correlated (12, 14, 15, 19, 20).

Another study done by Saraiva et al., (7) on children be-
tween 2 and 6 years old, found a negative correlation be-
tween low birth weight and dental decay. The reason might

be usage of antibiotics in such children and also delayed
eruption of their teeth (7). They also found a positive corre-
lation between preterm birth and high dental caries rates
(7). In another study, Saraiva et al. (15) evaluated children
at 7 to 11 years and found no association between low birth
weight and caries in permanent dentition. Ghasempour
et al. (14) compared 90 children 3 to 4 years old who were
both low birth weighted and premature born with healthy
children and found no significant associations. However,
they did not separate low birth weight from preterm birth.
Their result was similar to the findings of this study.

This study was limited by some factors. Fetal age at
birth should be known as in weeks, however, some parents
remembered it in months. Therefore, we had to approxi-
mate those ages to weeks. Besides, DMFT diagnosis could
be enhanced by radiographic means (24). However, expo-
sure to X-ray without treatment or screening needs and
merely for research purposes might not be ethical (25-31).
Due to that limitation and lack of cooperation of govern-
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mental kindergartens, this research was done only on chil-
dren in private kindergartens. Such children might have
better socioeconomic statuses and thus lower DMFT values
(20, 32). Another limiting factor was lack of proper light
and examination settings. A powerful light source might
be needed for recording DMFT, especially at some points,
for example when a tooth was filled with composite mate-
rials. Besides, since radiographies were not used to assess
DMFT, there is some chance that the true values for DMFT
was higher than what was recorded. Another constraint
was the lack of sample size determination based on pilot
studies and proper statistical formulas. One more limita-
tion was poor cooperation of many parents, which led to
the exclusion of many subjects. As advantages, we eval-
uated 2 variables, low birth weight and premature birth
separately, unlike studies that had assessed only 1, or com-
bined those. Additionally, the kindergartens were ran-
domly selected, which might increase the generalizability
of the findings. Still, the generalizability was limited to pri-
vate centers.

4.1. Conclusions
This study failed to detect significant association be-

tween low birth weight or preterm birth with DMFT. How-
ever, a marginally significant result regarding the low
birth weight calls for future studies with greater samples
to validate our results.
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