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INTRODUCTION

The widespread use of an organic lead compound, in the 
form of a tetra-alkyl derivative, as a gasoline (petrol) addi-
tive has resulted in the lead as a major environmental pollut-
ant. Also, its use for many years in house painting has left a 
legacy of potential lead poisoning, particularly causing a risk 
to children when they live in old houses in deprived urban 
areas. In many developed countries efforts are being taken 
to reduce lead levels in the environment but lead continues 
to be a significant environmental pollutant in developing na-
tions.1

Epidemiological studies have reported an association be-
tween excess of lead in the environment with an increased 
incidence of caries. Higher lead concentration in dentine 

than in enamel and the highest lead concentration was in the 
area of circum-pulpal dentin.2,3 A decline in the lead in caries 
away from the pulp.3 The equivalent levels of lead content 
in individual match-paired impacted and erupted third mo-
lars4 suggest that Pb enters the tooth from the bloodstream.5,6 
However, higher lead content was found in surface enamel 
than in the enamel–dentine junction, implying that part of 
the lead accumulation in enamel may be acquired at the post-
eruptive period from the oral environment.3,7 

Many studies have been carried out to find the association 
between dental caries with blood lead concentrations and 
tooth lead content, however not much has attempted to cor-
relate salivary lead levels with dental caries. The salivary 
glands represent a clearance organ for lead in the blood-
stream. It has been suggested that saliva may be a significant 
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ABSTRACT
Introduction: Lead is the major environmental pollutant. There is an association between dental caries with blood lead concen-
trations and tooth lead content, however not much has attempted to correlate salivary lead levels with dental caries.
Objective: There has been an increase in dental caries among populations across the globe, It a multifactorial disease, one of 
the factors could be lead content which has been correlated with a high incidence of caries but salivary lead levels have not yet 
been extensively tested. Hence this study was conducted to test the association of salivary lead and its effect on caries. 
Methods: 60 children belonging to 3-5 and 12-14 years of age groups, selected who were categorised into low caries group 
(deft/ DMFT less than 2) and high caries group(deft/DMFT more than 5) and 5 cc of unstimulated saliva were collected. The 
salivary lead levels were recorded and applied for statistical analysis, Annova test has been applied to test the association using 
SPSS software. 
Results: The high dental caries children reported with higher salivary lead concentration this difference is being reported to have 
a positive difference. The mean lead level is being reported to be 2.9 and 2.8 for students from 3-5 and 12-14 years students 
respectively. This difference is reported to be a statistically significant difference.
Conclusion: Lead poisoning, particularly causing a risk to children when they live in old houses in deprived urban areas can 
even affect the caries susceptibility of the child. Health care professionals need to be made aware of the risk factors for caries 
progression beyond the traditional risk factors for caries such as this trace element.
Key Words: Dental Caries, Saliva, Lead, Children
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route in the accumulation of lead on the enamel.8 More im-
portantly, the lead concentration in saliva (PbSa) is closely 
related to the unbound plasma fraction and intracellular level 
and thus reflects the internal lead level that can exert effects 
on human organs.9,10  

Hence there was a felt need to undertake the present study 
to assess the correlation between the salivary lead level and 
dental caries in both primary and permanent dentition among 
children.

MATERIALS AND METHODS

This was a cross-sectional, in-vivo analytical study done on 
60 children belonging to 3-5 and 12-14 years of age groups, 
selected from the outpatient department of Pedodontics and 
Preventive Dentistry of Dr R. Ahmed Dental College & Hos-
pital. Approval from the institutional ethics committee was 
taken prior. Patients with no underlying medical conditions 
and no history of medications, which can alter the salivary 
flow rate, were selected for the study. Children belonging to 
the age group of 3-5 years and 12-14 years were selected to 
specifically study the effect of salivary lead on both primary 
and permanent dentition. Intraoral examination was done 
and the patients were categorised into the low caries group 
(deft/ DMFT less than 2) and high caries group(deft/DMFT 
more than 5)

The scheduled date and time of saliva collection was inti-
mated to the subjects as well as to their parents. The subjects 
were advised to refrain from intake of any food or beverages 
(except water) one and a half hour before saliva collection on 
the scheduled day.11 Saliva collection was always scheduled 
between 9 am to 11 am to standardize saliva collection time 
and minimize the effect of the circadian rhythm. Within this 
stipulated time, it was scheduled to collect saliva from an 
average of six subjects per day.

On the day of saliva collection, the children were asked to 
perform regular oral hygiene procedure after breakfast (1.5 
hours before collection) and during this period children 
were not allowed to eat or drink. Children were seated on 
dental chairs and 5 cc of unstimulated saliva was collected 
in special tubes using the method described previously.12 
In this method, the child was asked to pool the saliva in 
the floor of the oral cavity and asked to spit intermittently. 
No exogenous stimulation was used and every effort was 
made to obtain as nearly as possible the resting secretion 
of a salivary gland. The salivary samples were transported 
within an hour in a Thermo insulated box. Estimation of 
salivary lead was done by Atomic Absorption Spectropho-
tometer (Model: Analyst 200, Perkin Elmer) using the air 
acetylene flame. 

Statistical Analysis
Student t test is being used using the SPSS software version 
22 IBM Corp. Released 2013. IBM SPSS Solutions for Win-
dows, Version 22.0. Armonk, NY: IBM Corp. p values is be-
ing calculated to test any association between the low and 
high caries groups among different age groups.

RESULTS

The study sample according to table 1 consisted of 60 chil-
dren selected randomly from the outpatient department, 
according to the inclusion criteria. These children selected 
comprised of two age groups 3-5 years and 12-14 years, 
which represented the two dentitions, they were further clas-
sified into two categories according to their caries status but 
in equal numbers [n=15] to allow a valid comparison. The 
two groups were formulated as follows.

1) Group A: Consisted of samples with age group 3-5 
years.

 Category I): deft score less than 2 and Category II): 
deft score more than 5.

2) Group B: Consisted of samples with age groups 12 -14 
years

 Category I): DMFT score less than 2. and Category 
II): DMFT scores more than 5.

The mean salivary lead concentration in table 2 computed 
for Group A is 1.4 µg/l for low caries and 2.9 µg/l for high 
caries category. Among Group B, the values computed are 
1.7 µg/l and 2.8 µg/l for the low and high caries category 
respectively. The values for mean salivary lead concentration 
are higher in the high caries category of both the age groups, 
but a statistically significant difference is achieved only in 
Group A.

DISCUSSION

The role of trace elements as an indirect or contributing 
factor in the dental caries process has been a subject of 
interest. The null hypothesis was rejected which stated no 
effect of salivary lead on dental caries. Lead has shown a 
direct effect on the mineral phase of calcifying tissues.13 
The proposed mechanism for this effect is that lead inter-
feres with the enzymes for extracellular matrix protein-
ases involved with amelogenesis.14 It has been postulated 
that lead is first adsorbed to hydroxyapatite crystals and 
later take positions within the structure.15 Levels of lead 
as high as 4,000 ppm have been found in the outer lay-
ers of enamel.7 In the oral cavity, high levels of lead can 
damage the acinar cells of the parotid gland, resulting in 
altered salivary secretion of protein, calcium and lyso-
somal enzyme N- acetyl-b-D-glucosaminidase (NAG).16  
Lead poisoning can impair normal salivary function with 
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xerostomia (dry mouth) being one of the first recognized 
clinical symptoms of lead poisoning. 17

In the present study, lead could not be detected in six of 
our samples for those detected salivary lead levels were in 
the range of 1- 5 µg/l. Lead in the concentration of 2.4 ± 
0.13 µg/l in whole saliva samples of the adult population of 
Detroit, Michigan.8 The mean salivary lead levels in lead-
exposed workers and reported the mean value of 7.7µg/l.18 A 
mean concentration of 1.07 ± 1.31 µg/l in children of age 7-9 
years.19 Much higher levels are reported by some authors, 
44 µg/l by Brudevold in 1977 7 34 µg/l for parotid samples 
by DiGregorio et al.20 and 55µg/l for the whole saliva by 
P’an.21 It has been proposed that earlier studies carried the 
risk of being compromised by contamination artefacts. 22 
A mean salivary lead concentration in the range of 0.0014 
mg/l for the low caries group and 0.0029 mg/l for the high 
caries group was detected among the children of age group 
3-5 years. In children of age 12-14 years mean values were 
0.0017 mg/l and 0.0028 mg/l for the low and dental caries 
group respectively. 

A significant difference was obtained in salivary lead con-
centrations in 3-5 year age group children but not among the 
children of 12-14 years. In both age groups, the mean lead 
concentration was higher in children with high caries index. 
Our results are following the study conducted by Nriagu J et 
al. 8 in the year 2006. They found a weak but significant as-
sociation with salivary lead as well as blood lead concentra-
tions with dental caries. Caries promoting the effect of lead is 
also supported by a study from Brudevold.7 They found that 
a group of children with high enamel lead content had higher 
caries scores than children with low lead enamel content. Gil 
et al.23 demonstrated that tooth lead concentration was an in-
dependent risk factor for caries. In the Third National Health 
and Nutrition Examination Survey (NHANES III), Moss et 
al.24 reported a significant association between blood lead 
exposure and caries prevalence on both primary and perma-
nent teeth in children aged 5–17 years.

Youravong 25 correlated blood lead levels with DMFS and 
defs of children aged 6-11 years. In their study defs but not 
DMFS correlated with blood lead levels. On the contrary, 
any association between caries and childhood lead exposure 
in their retrospective cohort study conducted in the year 
2000 is not detected.26 Similar results were found in a study 
where the average values of lead in the low caries group and 
high caries group were found to be  2.84 mcg/l and 8.0 mcg/l, 
respectively.27

CONCLUSION

Oral health caregivers should be made aware of the risk fac-
tors for caries progression beyond the traditional risk factors 
for caries and consider those risks in caries risk assessment. 

Lead possibly plays a role in the development of caries by 
modifying host susceptibility and hence there is a wide scope 
to conduct further research to understand the exact mecha-
nism.
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Table 1: Distribution of study population according to caries status among the two age groups
CARIES STATUS AGE GROUPS

GROUP A (3-5 years) GROUP B (12-14 years)

CATEGORY I
LOW CARIES

15 15

CATEGORY II
HIGH CARIES

15 15

TOTAL 30 30

Table 2: Caries status in relation to mean lead level among both the age group study population
AGE GROUPS CARIES STATUS MEAN S.D. t value p-value

GROUP A
(3-5) YEARS

CATEGORY I
(LOW CARIES)

1.4 0.001

3.33 0.002
CATEGORY II
(HIGH CARIES)

2.9 0.002

GROUP B
(12-14 YEARS)

CATEGORY I
(LOW CARIES)

1.7 0.001

1.69 0.102
CATEGORY II
(HIGH CARIES)

2.8 0.002

Table 3: Intergroup association of low caries and high caries among 3-5 and 12-14 years old children.
AGE GROUPS CARIES STATUS MEAN S.D. t value p value

GROUP A vs Group B
CATEGORY I
(LOW CARIES)

1.4 0.001

4.09 0.005
CATEGORY I
(LOW CARIES)

1.7 0.001

GROUP A vs Group B
CATEGORY II
(HIGH CARIES)

2.9 0.002

1.93 0.19
CATEGORY II
(HIGH CARIES)

2.8 0.002

The t test was applied to test the association among the low and high caries group children belonging to the two age groups, low 
caries group of 3-5 years old and 12-14 year old children reported to have a significant difference yet high caries group children 
could not report the same.   
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Figure 1: Caries status in relation to mean lead level among the study population.


