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This thesis concerns about the dental caries status of children living around
shipyards, previously recognized as a potential source of lead contamination. The

study area located in Huakhao subdistrict, Singhanakhon District, Songkhla Province.

The study assessed the prevalence and severity of the dental caries in children living in
the area, and the association of the dental caries with blood lead exposure. Additionally,
there were two subsidiary objectives. Subsidiary objective | aimed to evaluate with the
DNA-DNA checkerboard method, the prevalence and level of selected oral bacterial
species in dental plaque collected as a pooled sample using a toothbrush of high lead-
exposed children compared to low lead-exposed children. Further, it was intended to
study whether those bacteria were associated with dental caries in the two groups of
lead-exposed children. Subsidiary objective Il aimed to examine the morphology of
primary teeth in children with high blood lead levels and compare with a group of

children with low blood lead levels.

The study involved an observational cross-sectional study where 292 schoolchildren

aged 6-11 years were recruited from two selected primary schools around shipyards.
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The number of decayed and filled surfaces on deciduous teeth (dfs), and the number

of decayed, missing, and filled surfaces on permanent teeth (DMFS), the saliva flow
rate, pH, buffer capacity, oral hygiene, Lactobacillus spp. and mutans streptococci
counts were recorded. Trained interviewers also visited the households of the subjects to
interview their parent/guardians for information on their socio-economic status and oral

hygiene behaviours, using structured questionnaire.

Among 292 subjects, overall the prevalence of caries was high (94% in primary teeth
and 44% in permanent teeth). The mean (range) of DMFS and dfs were respectively 1.3

(range 0-17) and 13.2 (range 0-45); and the geometric mean blood lead level (PbB) and
SD were 7.2 and 1.5 pg/dl (range 2.5-21.3). The prevalence of PbB >10 pg/dl was

twenty-one percent. The level of dfs, but not DMFS correlated with the blood lead level

(Ry= 0.25, p = 0.00/ Rg = 0.09, p=0.14). The odds ratio for DMFS =1 and dfs >5 for a
doubling of PbB after adjusting for other factors were 1.28 (95% ClI, 0.81-2.04; p value =
0.35) and 2.39 (95% ClI, 1.36-4.20; p value = 0.004), respectively.

For subsidiary objective, microbiological plaque samples were taken from each subject
with a toothbrush method. Enumeration of 17 bacterial species was carried out using the
checkerboard DNA-DNA hybridization technique. Lactobacillus acidophilus counts were
significantly lower in high lead-exposed children compared to those of the low lead-
exposed group (p <0.01). The level of Veillonella parvula was significantly higher in
children with a high blood lead level (p <0.01). V. parvula was also associated with high
dfs in children with low PbB. Other associations between the levels of bacterial species
and caries experience (DMFS and dfs) in children with high blood lead levels in

comparison with those with low blood lead levels were of no or little significance.

For subsidiary objective Il, the morphology of enamel of primary tooth was examined by
polarized light microscopy (PLM), microradiography (MRG), and scanning electron
microscopy (SEM). Eighty tooth specimens derived from two groups of children: 23 teeth

from group with high blood lead levels and 57 teeth from group having low blood lead



levels. The enamel irrespective of group appeared normal. However, in a majority of
the specimens, the enamel surface appeared hypomineralized, which was confirmed in

SEM. No morphological changes connected to lead in blood could be found.

In conclusion, blood lead exposure was associated with dental caries after adjusting for
caries-associated factors. Currently the mechanism could not be explained by its action
through microorganisms, saliva parameters, and enamel morphology in this study. This
research provides an additional compulsory reason for an effective program of removing
lead from the area. Also lead screening should be offered to the children at the area.
Boosting special caries preventive measures for oral health and public education for self-

care practice should be provided.
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