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Ab s t r ac t​
Aim and objective: We checked in this study the correlation between total immunoglobulin A (IgA) and Streptococcus mutans (SM) levels in 
saliva derived from Lebanese children with inappropriate eating habits and showing early childhood caries (ECC).
Materials and methods: Sixty Lebanese preschool children with similar alimentation were included in this study and divided into two groups. 
Group I included children having 0 cavities where group II contained children having ECC. We measured the SM and IgA levels collected from 
saliva and dental plaque.
Results: We observed a significant difference in SM levels between the two groups (p < 0.001). There was a marginal correlation between 
salivary total IgA and SM collected from dental plaque (r = 0.33, p = 0.077). However, no significant correlation was detected between total 
salivary IgA and salivary SM (p = 0.35).
Conclusion: This study suggests the absence of significant relationship between salivary markers of immune system and the development of ECC.
Clinical significance: Early childhood caries is a public dental health problem that has been affecting preschool children all over the world. 
Its prevention must be a priority for all professionals in the medical and dental community. This study highlights the absence of correlation 
between total IgA and SM collected from the saliva. This does not completely exclude the preventive role of salivary immune components, but 
further studies are required to better understand this relationship.
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In t r o d u c t i o n​
Saliva plays an essential role in maintaining a good oral health. 
It controls metabolism, adhesion, and proliferation of local 
microorganisms, improves the elimination of residues of 
carbohydrates, ensures the remineralization of teeth, and neutralizes 
the organic acids produced by cariogenic microorganisms causing 
the demineralization of tooth enamel.1 Recently, and despite the 
worldwide effort to control its prevalence, tooth decay remains a 
major problem in many developing countries,2–4 especially among 
young children where it is known as early childhood caries (ECC).5,6 
In Lebanon, and according to a study conducted by Chedid et al., 
2011,7 more than half of the children aged between 1 years and  
4 years present a high risk of caries with 74.7% having at least one 
decay.

Early childhood caries is a special form of carious lesions.8 It 
is encountered in patients where the food mode is characterized 
by bottle and breastfeeding in an inappropriate way.3,5,9 In 2008, 
Caplan et al.10 defined “inappropriate” as the frequent use of bottle 
or glass containing milk or other sweet drink before and after meals 
or sleep. The infectious nature of caries in general and ECC, in 
particular, implies a potential involvement of salivary antimicrobial 
components in the phenomena of pathogenesis.11–13 However, 
studies about the correlation between these immunological 
factors (immunoglobulin G, M, A) and tooth decay in children are 
inconclusive, with a variety of results based on different methods of 
sampling and assays used.14–16 The American Academy of Pediatric 
Dentistry considered, in a report published in 2008, that the 
presence of any decayed deciduous tooth, missing or filled teeth 
in children aged <71 months, is a sign of ECC.17,18 The answer to the 

question “what causes this condition?” is important and complex. 
The risk factors involved in ECC have been widely described in the 
literature.6,8,9,19–23

The objective of our study was to clarify the role of the 
salivary immune system in the declaration of ECC, and its possible 
correlation with the level of salivary Streptococcus mutans (SM) and 
the number of cavities in a sample of young Lebanese preschoolers. 
In other words, we tried to provide an answer to the question: “why 
for a group of children from the same environment with the same 
eating habits, some present early childhood caries, while others 
do not?”

Mat e r ia  l s a n d Me t h o d s​
The studied sample included 60 children aged between 18 months 
and 49 months (31 boys and 29 girls) (Table 1). Regarding the gender 
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of the children, the choice was made arbitrarily. We obtained 13 girls 
and 17 boys in the “control” group. On the other hand, 16 girls and 
14 boys were included in the “cavities” group (Table 1).

The inclusion criteria (Appendix 1) were absence of antibiotic 
intake for at least 2 weeks, good health, no previous dental 
treatment, and inappropriate diet consisting of a frequent use of 
bottle or glass containing milk or other sweetened drink before 
and after meals or bedtime. The exclusion criteria were (1) age 
different from 18 to 48 months; (2) antibiotic usage for at least 2 
weeks before sampling; (3) presence of systemic disorders; and (4) 
exposure to previous dental treatment. The hygiene habits of the 
participants are summarized in Appendix 2. Before any dental and 
immunological examinations, an informed consent was signed by 
the parents.

A six-part questionnaire (Appendix 3) was completed for each 
child by one of the parents concerning his/her identity, siblings, 
socioeconomic background, medical, and dental history.

The dental clinical examination was performed by a single 
operator and was limited to a visual examination of the teeth using 

a mirror and a probe at daylight. Decayed teeth were recorded. No 
radiological examination was performed.

After dental examination, children were divided into two 
groups depending on whether they have ECC (caries group) or not 
(no caries group).

The SM Dentocult Strip Mutans test24,25 was used to detect 
SM in the saliva and plaque. This method is based on the ability 
of the microorganisms to adhere and grow on strips delivered 
with the kit after incubation. Using a sterile probe, the plaque was 
removed from the interdental surfaces and gently spread over the 
ribbed strip. Plaque collections were denoted as P1, P2, P3, and P4 
corresponding to the teeth number 51, 61, 64, and 84, respectively. 
Saliva was collected by impregnation. After an incubation period of 
48 hours at a temperature of 37°C, the scores of SM were recorded 
by comparing the culture media to a charter issued with the 
microbiological test kit.

The N-latex immunoglobulin A (IgA) assay was carried out in the 
laboratory of chemistry at the American University of Beirut Medical 
Center. After the collection of all the samples, the tubes were 
analyzed in a machine called “nephelometry” (the nephelometry 
technique is a test quickly and accurately measures the serum 
concentration of antibodies).

A major difficulty that we encountered when carrying out 
this work was being able to take saliva and plaque samples at the 
same time for all children. We opted for the morning between 9 
a.m. and 11 a.m. to be sure that we could guarantee the 2 hours of 
abstention from any ingestion of food or drink (other than water), 
because according to previous studies,26,27 the level of SM varies 
depending on the nature and duration of ingestion of the last 
meal. Thus, the samples of unstimulated saliva were taken using 
a sterile spoon in which we ask the child to spit or using a pipette 
if the child’s cooperation is negative, to remove saliva under the 
tongue (this technique was previously described).28 Finally, if 
during salivary samples, the child becomes non-cooperating and 
begins to cry, the test was postponed because stress modifies the 
salivary components, which risks distorting the microbiological 
and immunological results.29

For each variable (P1 to P4 and S), the children were classified 
into two categories: “low score” category if the value of the variable 
is between 0 and 1; “high score” category if the variable is equal 
to 2 or 3.30

Data Analysis
Descriptive statistics consisted of means and standard deviations 
of the variables: age, IgA levels, number of caries, and proportions 
of the variables: gender, saliva (S), and plaque (P1 to P4). Since IgA 
levels and age did not follow a normal distribution, the test rank sum 
Wilcoxon test was used to compare these variables between both 
groups. In addition, the Spearman correlation coefficient was applied 
to the variables in each group. The chi-square test or Fisher’s exact 
test was used to determine the relationship between the different 
categories (gender, P1 to P4, S). All analyzes were performed using 
SPSS version 16. A 5% level was used to declare significance and a 
10% level was used to declare marginal significance.

Re s u lts​
This study included 60 participants who were divided into two 
groups. Group I (control group) included 30 participants [13 (43.3%) 
girls and 17 (56.7%) boys] who have no caries. Group II (caries group) 
contained 30 participants [16 (53.3%) girls and 14 (46.7%) boys] 

Table 1: Comparison of variables: gender, age, total IgA level, rate of 
S. mutans in saliva (S) and plaque (P1, P2, P3, P4, mean of P) between 
the two groups

Variables
Control group 
(n = 30)

Caries group  
(n = 30) p value

Gender 0.438
  [n (%) Girls] 13 (43.3) 16 (53.3)
  [n (%) Boys] 17 (56.7) 14 (46.7)
Age (in months) 29.3 (5.4) 39.7 (7.0) <0.001
IgA (mg/L) 23.6 (17.9) 30.4 (47.8) 0.170
S (/Children) <0.001
  0 21 (70.0%) 0 (0.0%)
  1 2 (6.7%) 1 (3.3%)
  2 6 (20.0%) 19 (63.3%)
  3 1 (3.3%) 10 (33.3%)
P1 (/Children) <0.001
  0 10 (33.3%) 1 (3.3%)
  1 8 (26.7%) 2 (6.7%)
  2 3 (10.0%) 2 (6.7%)
  3 9 (30.0%) 25 (83.3%)
P2 (/Children) <0.001
  0 8 (26.7%) 0 (0.0%)
  1 7 (23.3%) 1 (3.3%)
  2 8 (26.7%) 6 (20.0%)
  3 7 (23.3%) 23 (76.7%)
P3 (/Children) <0.001
  0 16 (53.3%) 0 (0.0%)
  1 4 (13.3%) 2 (6.7%)
  2 4 (13.3%) 8 (26.7%)
  3 6 (20.0%) 20 (66.7%)
P4 (/Children) <0.001
  0 20 (66.7%) 0 (0.0%)
  1 4 (13.3%) 6 (20.0%)
  2 4 (13.3%) 12 (40.0%)
  3 2 (6.7%) 12 (40.0%)
Average of P 1.1 (0.9) 2.6 (0.4) <0.001
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who have caries (Table 1). Gender difference was not statistically 
significant (p = 0.438) between the two groups. The average age 
(29.3 months) in the control group was significantly lower than that 
(39.7) in the “caries” group (p < 0.001) (Table 1).

Table 1 contains summary statistics about the distribution of SM 
levels among members for each group along with the comparisons 
between the groups.

Although the “caries” group had a higher average IgA than that 
of the control group (23.6 vs 30.4), the difference was not statistically 
significant (p = 0.170). As for S and P1–P4, we found that most people 
scored in the lower range (0 or 1) on those variables in the control 
group and in the higher range (2 and 3) in the “caries” group. The 
differences between the two groups were significant for all those 
variables. Moreover, the average P was significantly higher (p < 
0.001) in the “caries” group (average = 2.6) as compared to the 
control group (average = 1.1).

The results of comparing IgA among children with low vs high 
P1–P4 in the “caries” group are summarized in Table 2. It is clear 
that for all the variables, the mean IgA was always higher in the 
high category as compared to the low category. However, marginal 
significance was only seen for P1 (p = 0.085) and P4 (p = 0.095). A 
similar comparison was performed for the control group and none 
of the variables reached statistical or marginal significance (Table 3). 
As for S, there was no significant difference in IgA levels between 

the “low” and the “high” S categories in both of the groups (p = 
0.350 for the “caries” group and p = 0.933 for the “control” group).

We further studied the correlation between IgA and each of 
age, average P, and number of caries for each of the two groups. In 
both groups, there was no significant correlation between IgA and 
age (p = 0.619 for the control group and p = 0.849 for the “caries” 
groups). In the control group, there was no significant correlation (p 
= 0.940) between IgA and average P; however, in the “caries” groups, 
the correlation was positive (rho = 0.33) and marginally significant 
(p = 0.077). The number of caries was not significantly correlated 
(p = 0.633) with total IgA levels. It is worthy to note that there was 
also a marginally significant (p = 0.064) positive correlation (rho = 
0.343) between the number of caries and age.

Di s c u s s i o n​
Till date, comparison between two populations with similar 
inappropriate diet habits but with different dental status (one 
population is free from decay while the second is affected by 
the ECC) has never been described in the literature. Performing 
such comparison was therefore the aim of the present study. 
The originality of our work lies in the choice of the sample and 
particularly the control group. This study compares for the first 
time, two populations with a similar diet but one of which is free 
from caries while the second has ECC.

According to the primary statistical analysis, the difference 
between genders was not statistically significant, similar to what 
was previously reported by Gonçalves de Farias and Barreto Bezerra 
in 2003.13 On the other hand, there was a statistically significant 
difference in age between the control group (29.3 months) and 
the ECC group (39.7 months) with p < 0.001. We can explain this 
by the fact that for most parents, caries lesions at the initial stage 
go unnoticed, and therefore children with leukoma are almost 
never treated at this stage. In the literature, the average age of 
recruited children affected by ECC varies according to the authors: 
for Gonçalves de Farias and Barreto Bezerra (2003) the average age 
is 28 months for both groups (free or affected by caries) while it is 
36.8 months for van Everdingen et al.,31 23.6 months for Febres 
et al.,32 and 53 months for Elarabi et al.33

Regarding our first objective to evaluate and compare SM 
levels taken from the saliva and plaque, we obtained a significant 
difference between the two groups for all variables (p < 0.001). This 
allows us to confirm the direct relationship between the level of SM 
and dental caries. These results are similar to those of Seki et al.24

In this study, we compared the total IgA levels between the 
two groups of children. We found out a higher level of total IgA in 
the caries group compared to the control group (30.6 mg/L against 
23.6 mg/L). Nevertheless, the individual values that we obtained 
were very variable: one of the children had a level of 251 mg/L 
whereas the average was 89.6 in the caries group. His score of SM was 
3 as he was a premature infant (this factor is considered promoting 
decay disease).34 However, the difference was not significant 
(p = 0.17). Some studies13,35 confirm the positive correlation 
between these two variables (IgA and caries), while others have 
found conflicting results.36

The lack of correlation between the level of IgA and the saliva 
should not exclude the role of the immune system as our results 
could be explained by the following factors:

•	 The assessment was limited to the rate of total IgA and not that 
of the SM-specific IgA.37,38

Table 2: Different levels of the average of the total IgA (mg/L) 
corresponding to low and high scores for the variables: P1 to P4 and 
saliva (S) in the “caries” group

Variable Group

Total IgA (mg/L)

p valueMean (SD)
P1 Low score 14.4 (8.5) 0.085

High score 33.6 (10.3)
P2 Low score 22.6 (9.3) 0.924

High score 32.8 (11.1)
P3 Low score 24.4 (7.4) 0.983

High score 33.4 (12.7)
P4 Low score 18.9 (5.0) 0.095

High score 47.6 (20.0)
S Low score 34.9 (12.4) 0.350

High score 21.4 (8.5)

Table 3: Different levels of the average of the total IgA (mg/L) 
corresponding to high and low scores for the variables: P1 to P4 and 
saliva (S) in the “control” group

Variable Group

Total IgA (mg/L)

p valueMean (SD)
P1 Low score 21.5 (3.1) 0.618

High score 28.2 (8.4)
P2 Low score 20.6 (3.0) 0.161

High score 33.3 (9.7)
P3 Low score 22.4 (2.7) 0.601

High score 28.0 (13.0)
P4 Low score 24.4 (3.4) 0.255

High score 11.8 (13.0)
S Low score 23.64 (3.4) 0.933

High score 21.00 (–)



S. mutans and Salivary IgA Levels in Children with ECC

The Journal of Contemporary Dental Practice, Volume 21 Issue 9 (September 2020) 1015

Odontostomatol Trop [Internet] 2011;34(134):31–45. Available from 
http://www.ncbi.nlm.nih.gov/pubmed/22003807.

	 8.	 Anil S, Anand PS. Early childhood caries: Prevalence, risk factors, and 
prevention. Front Pediatr [internet] Frontiers Media SA; 2017;5:157. 
DOI: 10.3389/fped.2017.00157. Available from http://www.ncbi.nlm.
nih.gov/pubmed/28770188.

	 9.	 Tinanoff N. Introduction to the early childhood caries conference: 
initial description and current understanding. Commun Dent Oral 
Epidemiol [Internet] 1998;26(S1):5–7. Available from: http://doi.wiley.
com/10.1111/j.1600-0528.1998.tb02089.x.

	 10.	 Caplan LS, Erwin K, Lense E, et al. The potential role of breast-feeding 
and other factors in helping to reduce early childhood caries. J 
Public Health Dent [Internet] 2008;68(4):238–241. DOI: 10.1111/j.1752-
7325.2007.00080.x. Available from http://www.ncbi.nlm.nih.gov/
pubmed/18384535.

	 11.	 Russell MW, Hajishengallis G, Childers NK, et al. Secretory immunity in 
defense against cariogenic Mutans Streptococci. Caries Res [Internet] 
1999;33(1):4–15. DOI: 10.1159/000016490. Available from http://www.
ncbi.nlm.nih.gov/pubmed/9831775.

	 12.	 Michalek SM, Katz J, Childers NK. A vaccine against dental caries. 
BioDrugs [Internet] 2001;15(8):501–508. DOI: 10.2165/00063030-
200115080-00002. Available from http://www.ncbi.nlm.nih.gov/
pubmed/11543691.

	 13.	 Gonçalves de Farias D, Barreto Bezerra AC. Salivary antibodies, 
amylase and protein from children with early childhood caries. 
Clin Oral Investig [Internet] 2003;7(3):154–157. DOI: 10.1007/
s00784-003-0222-7. Available from http://www.ncbi.nlm.nih.gov/
pubmed/12915963.

	 14.	 Alaluusua S. Longitudinal study of salivary IgA in children from 1 to 
4 years old with reference to dental caries. Eur J Oral Sci [Internet]. 
John Wiley & Sons, Ltd 1983;91(3):163–168. Available from: http://doi.
wiley.com/10.1111/j.1600-0722.1983.tb00796.x.

	 15.	 Rose PT, Gregory RL, Gfell LE, et al. IgA antibodies to Streptococcus 
mutans in caries-resistant and -susceptible children. Pediatr Dent 
[Internet] 2020;16(4):272–275. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/7937259.

	 16.	 Vadiakas G. Case definition, aetiology and risk assessment of early 
childhood caries (ECC): a revisited review. Eur Arch Paediatr Dent 
[Internet] 2008;9(3):114–125. DOI: 10.1007/BF03262622. Available 
from http://www.ncbi.nlm.nih.gov/pubmed/18793593.

	 17.	 Kaste LM, Drury TF, Horowitz AM, et al. An Evaluation of NHANES 
III estimates of early childhood caries. J Public Health Dent 
[Internet] 1999;59(3):198–200. Available from: http://doi.wiley.
com/10.1111/j.1752-7325.1999.tb03269.x.

	 18.	 Folayan M, Olatubosun S. Early childhood caries - a diagnostic 
enigma. Eur J Paediatr Dent [Internet] 2018;19(2):88. DOI: 10.23804/
ejpd.2018.19.02.00. Available from http://www.ncbi.nlm.nih.gov/
pubmed/30063145.

	 19.	 Kirthiga M, Murugan M, Saikia A, et al. Risk factors for early childhood 
caries: a systematic review and Meta-analysis of case control and 
cohort studies. Pediatr Dent [Internet] 2019;41(2):95–112. Available 
from http://www.ncbi.nlm.nih.gov/pubmed/30992106.

	 20.	 Miyaji H, Azuma T, Ito S, et al. Helicobacter pylori infection occurs 
via close contact with infected individuals in early childhood. J 
Gastroenterol Hepatol 2000;15(3):257–262. DOI: 10.1046/j.1440-
1746.2000.02070.x.

	 21.	 Sun HB, Zhang W, Zhou XB. Risk factors associated with early 
childhood caries. Chin J Dent Res [Internet] 2017;20(2):97–104. 
Available from http://www.ncbi.nlm.nih.gov/pubmed/28573263.

	 22.	 Schroth RJ, Cheba V. Determining the prevalence and risk factors for 
early childhood caries in a community dental health clinic. Pediatr 
Dent [Internet] 2007;29(5):387–396. Available from http://www.ncbi.
nlm.nih.gov/pubmed/18027773.

	 23.	 Tiberia MJ, Milnes AR, Feigal RJ, et al. Risk factors for early childhood 
caries in Canadian preschool children seeking care. Pediatr Dent 
[Internet] 2007;29(3):201–208. Available from http://www.ncbi.nlm.
nih.gov/pubmed/17688016.

•	 The lack of standardization and reproducibility problems.
•	 The effect of salivary flow on the composition of saliva that was 

not considered in our study.38

•	 The immaturity of the immune system in children.39

•	 High levels of salivary IgA may be the reflection of past exposure 
to SM.40,41

However, the marginal correlation obtained by comparing the 
level of total IgA and scores of SM taken from the plaque, opens up 
new research perspectives.

Co n c lu s i o n​
The particularity of our work lies in the choice of the population. 
The direct connection between the decay in general and ECC in 
particular and the high levels of SM was evident. Thus, the lack of 
correlation between IgA and SM collected from the saliva does not 
eliminate the importance of the preventive role of salivary immune 
system. The marginal correlation between IgA and SM collected 
in the plaque shows a boundary link and needs further research. 
Prevention, by means commonly recognized as dental hygiene 
tools and control of diet, stays after all, the basic of all therapeutic 
measures.

Cl i n i c a l Si g n i f i c a n c e​
Early childhood caries is a public dental health problem that has 
been affecting preschool children all over the world. Its prevention 
must be a priority for all professionals in the medical and dental 
community. This study highlights the absence of correlation 
between total IgA and SM collected from the saliva. This does 
not completely exclude the preventive role of salivary immune 
components, but further studies are required to better understand 
this relationship.
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Ap p e n d i x 1: In c lu s i o n Cr i t e r ia ​
Date: -----------------------------

Inclusion Criteria
1.  Age (18–48 months) 				    □ Yes		  □ No
2.  Antibiotic therapy for 2 weeks 			   □ Yes 		  □ No
3.  Early childhood decay 				    □ Yes 		  □ No
4.  Systemic disorders 				    □ Yes 		  □ No
5.  Previous dental treatment 			   □ Yes 		  □ No
6.  Inappropriate breastfeeding 			   □ Yes 		  □ No

Ap p e n d i x 2: Hyg i e n e Ha b i ts a n d Nu t r i t i o n Mo d e​
Patient’s code: _________________ Date: ____________

Dental Hygiene and Food
1.  Does your child brush his teeth? 				    □ Yes		  □ No
2.  Is the toothpaste fluoridated? 				    □ Yes 		  □ No
3.  Does your child rinse his mouth after brushing?		  □ Yes 		  □ No
4.   At what age did your child start brushing his teeth? _________________
5.  Do you assist your child? 				    □ Yes 		  □ No
6.  How often does he brush his teeth? 			   □ Yes 		  □ No
7.  Does he still take the bottle?				    □ Yes 		  □ No
8.  If yes, how many times? ___________________ _____________________________________
9.  What are his main meals? _______________________________ _______________________________
10.  Does your child fall asleep with the bottle in the mouth? 	 □ Yes □ No
11.   Does he demand the bottle during the night? 		  □ Yes □ No
	 If your answer to number 10 is “no”, do not continue. If yes:
12.  Until what age did he continue to take the bottle? _______________________________
13.  What is the content of the bottle? _______________________________
14.  What situation corresponds more to your child?

•	 Your child finishes his bottle, throws it and falls asleep?
•	 Your child falls asleep with the bottle in the mouth. Is the bottle kept in the mouth for several minutes or removed immediately?
•	 Other? ________________________________________________________

Ap p e n d i x 3: Qu e s t i o n n ai  r e​
Date of the exam: ________________
Family name: ___________________ 		  First name: _________________
Patient’s code: _______________
Date of birth: _______________ 		  Age: __________
Gender: _____________
Weight: _____________
Size: ________________
Father’s Profession: ________________________
Mother’s Profession: _______________________
Brothers and Sisters: 				    □ Yes		   □ No
Number: ____________ 				    Age: ____________
Medical History:

•	 Allergy: 					     □ Yes		  □ No
•	 Medications in progress: 			   □ Yes		  □ No
•	 Previous surgeries: 				    □ Yes 		  □ No
•	 General diseases:				    □ Yes 		  □ No
•	 Sleep disturbances: 				    □ Yes 		  □ No

Remarks: ____________________________________________
Dental History:
At what age did he (she) have his first tooth? ________________________

•	 Compromised of fluoride: 			   □ Yes 		  □ No
•	 Dental trauma: 					    □ Yes 		  □ No


