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SUMMARY
Introduction: The negative impact of inhaled antiasthmatic drugs (IAD) on oral health is reflected primarily in the increased incidence of caries 
in asthmatic children compared to healthy children. It is believed that one of the causes of the increased incidence of caries in asthmatic children 
is from bronchodilator effect in reduced secretion of saliva. Decreased salivation favors bacterial colonization and studies have shown that the 
concentration of Streptococcus mutans, a bacterium that has the primary role in the development of caries, is higher in asthmatic than in healthy 
children. Material and methods: The study sample consisted of 200 patients, age from 7-14 years, divided into two groups: control group (n1 
= 100) consisted of healthy children and the experimental group consisted of children suffering from asthma (n2 = 100). In both groups of re-
spondents are identified the DMFT values, the concentration of Streptococcus mutans, the amount of stimulated saliva and plaque index value. 
Results: It was found that there are significant differences in the values of plaque index, salivary index and streptococcus mutans between the 
control and experimental groups (p> 0.05 for each of the examined variables). Those in the control group had significantly higher DMFT index 
than subjects in the experimental group (p = 0.004). Conclusion: IAD does not cause reduced saliva production and thus do not represent a 
factor favoring increased concentration of Streptococcus mutans.
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1.	 INTRODUCTION
The negative impact of inhaled antiasthmatic drugs (IAD) 

on oral health is reflected primarily in the increased incidence of 
caries with asthmatic children compared to healthy children, as 
confirmed by various studies (1, 2, 3). It is believed that one of the 
causes of the increased incidence of caries in asthmatic children 
is a bronchodilator effect on reduced secretion of saliva (4, 5).

Decreased salivation and therefore deficit of its antibacte-
rial components favors bacterial colonization and studies have 
shown that the concentration of Streptococcus mutans, a bac-
terium that has the primary role in the development of caries, 
is higher in asthmatic than in healthy children (5, 6). Both 
studies demonstrated a positive correlation between increased 
concentration of Streptococcus mutans and dental caries. To-
day, Streptococcus mutans is considered the main etiological 
microbiological factor in terms of caries, together with Lacto-
bacillus and other bacteria participating in further progression 
of the disease. Why Streptococcus mutans seems predominant 
microbiological factors in pathogenesis of dental caries is its 
virulence factors that enable it to colonize and survive in biofilm 
or dental plaque that covers the tooth surface. These virulence 
factors are: surface-like proteins are adhesins, acid production 

and tolerance to the same, production of glucosyltransferase, 
mutacin and intracellular and extracellular polysaccharides 
that enhance adherence of them (7). Mutacins are bacteriocins, 
specific to S. mutans that negatively affect the growth of neigh-
boring organisms. Glucosyltransferase is an enzyme essential 
to the cell wall and polymerization processes of Streptococcus 
mutans. The presence of antibodies to this antigen (protein) in 
the future may be of therapeutic interest (8).

Defensive role of saliva, lies not only in the mechanical 
cleaning of hard dental tissue, but larger problem in reduced 
secretion of saliva is reduced biosynthesis of biologically active 
components such as total protein, amylase, hexosamine, lyso-
zyme, secretory IgA and salivary peroxidase, which represent 
important antibacterial components (9).

Research on caries in persons with deficient sIgA due to 
any reason have shown some correlation between the deficit in 
the secretion of sIgA and caries (10). Gregory et al. have found 
that levels of IgA2 in parotid saliva and serum IgG antibodies 
of the Streptococcus mutans antigen significantly increased in 
people resistant to caries than in caries sensitive individuals 
(11). This research supports the concept of immune regulation 
of caries present (natural) antibodies induced salivary antigens 
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of S. mutans (12). The specificity of caries as an infection is that 
microorganisms in the beginning of the disease do not penetrate 
the enamel, but are found in large amounts on the surface of 
the enamel and act as pathogens. It is believed that salivary IgA 
is first line of host defense against pathogenic microorganisms 
that inhabit the surface coated external secretions. Salivary 
IgA bonds alien structures regroup them and inactivate toxic 
antigens. The main function of the secretory IgA antibody is 
to limit the adherence of microorganisms (their binding to the 
surface), as well as penetration of foreign antigens to the mu-
cosa. Animal experiments showed that secretory IgA antibodies 
against Streptococcus mutans help to reduce the colonization of 
bacteria and caries prevalence (13, 14). Camling and colleagues 
in the research started from the fact that if the saliva antibodies 
against Streptococcus mutans are effective protection against 
decay, then the children with higher levels of these antibodies 
should have a smaller number of carious teeth. However they 
did not confirm their results (15). Following their logic, one 
might assume that children with reduced salivary flow and 
consequent quantitative changes in the quantity of saliva and 
thus the antibody should have a greater concentration of bacteria 
and more decayed teeth.

2.	GOALS
■■ Evaluate the level of oral hygiene in the experimental and 

control groups.
■■ Determine the prevalence of dental caries in the experi-

mental and control groups.
■■ Perform salivary test to measure the amount of stimu-

lated saliva per time unit in the experimental and control 
groups.

■■ Determine the concentration of Streptococcus mutans 
in saliva samples in the experimental and control groups.

3.	MATERIAL AND METHODS
Retrospective–prospective study included 100 children with 

asthma, of both sexes, aged 7 to 15 years, who are treated at the 
Clinic for children’s diseases Tuzla. Basic criteria for inclusion 
in the study are that all children are treated with antiasthmatic 
drugs for at least two years and they are children with persistent 
asthma which requires long-term therapy. A secondary source 
of data, for children suffering from asthma is medical records 
of the Department of Pulmonology and Outpatient Clinic for 
children’s diseases in Tuzla. The control group is composed of 
100 healthy children who do not suffer from asthma or other 
systemic disease and that by age, sex and socioeconomic status 
correspond to the study group. A secondary source of data for 
the control group will be class diaries of Elementary School 
Banovici pupils. Subjects in both groups are chosen randomly.

By clinical examination is determined the dental status of 
each child by registration the number of carious and extracted 
teeth and teeth with filling of any kind.

By clinical examination, is also determined the level of oral 
hygiene by plaque index according Silness and Loe (16).

The amount of stimulated saliva is determined in the man-
ner that to the child was previously given to chew paraffin block 
for one minute, until it gets tender, after which from the child 
that was previously informed on the procedure, the paraffin is 
taken out of the mouth and the child will swallow saliva. After 
that, paraffin is once again placed into the mouth and continues 

to chew the next 5 minutes. During chewing, the child does 
not swallow the saliva, but the whole saliva is collected during 
chewing and measured. The collected saliva, which is collected 
in plastic cups taken with a test tube and the amount of saliva is 
measured according to the gradations (it is not measured the sa-
liva foam located on the surface of the container). The results are 
expressed by a milliliter of saliva secreted per minute, so that the 
total amount of collected saliva is divided with the number of 
minutes during which from the respondent was collected saliva.

The concentration of Streptococcus mutans will be deter-
mined using the Strip mutans test (the “Dentocult SM”), by 
the manufacturer Orion Diagnostic.

4.	STATISTICAL ANALYSIS
For the experimental and control group are analyzed the 

following parameters:
■■ Plaque index;
■■ Streptococcus mutans level;
■■ Salivary index;
■■ DMFT INDEX (with an analysis of the components 

D, M, F).
In accordance with the objectives and hypotheses set re-

search, data is analyzed by the following statistical methods:
For each parameter descriptive statistics is calculated which 

includes measures of central tendency (mean, median and 
mode), measures of dispersion (standard deviation, interquartile 
range), measures of asymmetry (curvature with standard error). 
Results are presented in tables and bar charts.

Before hypothesis testing will be performed normality dis-
tribution testing by Kolmogorov-Smirnov test.

5.	RESULTS
Results of descriptive statistics for the parameters D, M, F, 

DMFT for the control and experimental groups:
■■ DMFT index for the control group was 7.46 (± 4.08). On 

average, respondents had a 6.46 (± 4.44) decayed, 0.24 
(± 0.74) extracted and 0.78 (± 1.24) teeth with fillings.

■■ DMFT Index for the experimental group was 5.99 (± 
3.62). On average, respondents had a 4.65 (± 3.93) de-
cayed, 0.15 (± 0.6) of extracted and 1.19 (± 1.76) teeth 
with filling (Figure 1).

Testing of normal distribution D, M, F, DMFT is performed 
by Kolmogorov-Smirnov test. All studied variables showed a 
significant deviation from the normal distribution, the level of 
significance p = 0.000, except for DMFT index for the experi-
mental group, p = 0.001. (Table 1.)

Significance of differences testing between the control and 
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Figure 1. Overview of D, M, F and DMFT percentage value for the control 
and experimental group
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experimental groups for DMFT index and its components D, 
M and F is carried by the nonparametric Mann-Whitney test 
for independent samples (Table 2)

On the basis of the Mann-Whitney test it can be seen that:
■■ There are no significant differences in the values of the 

M component (p = 0.350) and F component (p = 0.238) 
between the control and experimental groups.

■■ There is a significant difference in the number of decayed 
(component D) teeth between the control and experimen-
tal groups (p = 0.004). Those in the control group had 
significantly more carious teeth than subjects in the ex-
perimental group. The average number of decayed teeth in 
the control group was 6.46 and in the experimental 4.65.

■■ There is a significant difference in the DMFT values be-
tween the control and experimental groups (p = 0.004). 
Those in the control group had significantly higher 
DMFT index than subjects in the experimental group. 
The average DMFT values in the control group was 7.46 
and in the experimental 5.99.

Results of descriptive statistics for plaque index, salivary 
index and mutans streptococcus level:

■■ In the control group, subjects usually have very good oral 
hygiene (Mode for plaque index = 0), while the level of 
mutans streptococcus’s usually shows high values (Mode 
= 2). The average value of salivary index was 3.2 (± 2.17). 
All values show a positive curvature, except Streptococ-
cus mutans levels, which shows a negative asymmetric 
distribution.

■■ In the experimental group, respondents usually have good 
oral hygiene (Mode of plaque index = 1) while Strepto-
coccus mutans level usually shows high values (Mode = 
2). The average value of salivary index was 3.73 (± 1.60). 
Plaque index shows a positive curvature, while Strepto-
coccus mutans levels and salivary index have a negative 
asymmetric distribution (Table 3).

Testing of distribution normality of all the variables is per-
formed by the Kolmogorov-Smirnov test. All variables tested 

showed a significant deviation from the normal distribution 
(level of significance of p = 0.000), except for the index of sali-
vary control group (p = 0.005) and the experimental group (p 
= 0.043) (Table 4).

Testing the significance of differences between the control 
and experimental groups for plaque index, the level of Strepto-
coccus mutans and salivary index, due to the deviation from 
the normal distribution, for each of the individual variables 
was performed with nonparametric Mann-Whitney test for 
independent samples (Table 5).

Based on the results of the Mann-Whitney test it is deter-
mined that there were no significant differences in the values 
of plaque index, salivary index and streptococcus mutans level 
between the control and experimental groups (p> 0.05 for each 
of the examined variables).

Group  Kolmogorov-Smirnov
  Statistic df Sig.

Control group

D .130 100 .000

M .497 100 .000

F .395 100 .000

DMFT .130 100 .000

Experimental group

K .130 100 .000

E .507 100 .000

P .370 100 .000

DMFT .118 100 .001

Table 1. D, M, F, DMFT–results of normality distribution

 D M F DMFT

Mann-Whitney U 3831.500 4792.500 4586.500 4033.000

Wilcoxon W 8881.500 9842.500 9636.500 9083.000

Z -2.866 -.934 -1.181 -2.375

Asymp. Sig. (2-tailed) .004 .350 .238 .018

Table 2. Results of the Mann-Whitney of the differences between the control 
and experimental groups for DMFT index and its components D, M and F

Group Plaque 
index

Salivary 
index

Streptococcus 
mutans

C
on

tr
ol

 g
ro

up

N Valid 100 100 100
Mean 1.17 3.99 1.97
Mode 0 3.2 2
Std. deviation 1.01 2.17 .90
Curve .24 .60 -.61
Std. error .24 .24 .24
Minimum 0 .8 0
Maximum 3 9.2 3

Ex
pe

rim
en

ta
l g

ro
up

N Valid 100 100 100
Mean 1.07 3.73 2.01
Mode 1 5.0 2
Std. deviation .84 1.60 .79
Curve .17 -.084 -.01
Std. error .24 .24 .24
Minimum 0 1.0 1
Maximum 3 7.2 3

Table 3. Descriptive statistics for plaque index, the level of mutans 
streptococcus and salivary index for the control and experimental group

Group  Kolmogorov-Smirnov
  Statistic df Sig.

Control group 
Plaque index .215 100 .000

Streptococcus mutans .253 100 .000

Salivary index .109 100 .005

Experimental 
group

Plaque index .203 100 .000
Streptococcus mutans .090 100 .043

Salivary index .213 100 .000

Table 4. Testing of distribution of normality for plaque index, gingival index, 
salivary index and the level of Streptococcus mutans

 Plaque index Streptococcus 
mutans Salivary index

Mann-Whitney U 4780.000 4988.500 4906.500

Wilcoxon W 9830.000 10038.500 9956.500
Z -.564 -.030 -.229
Asymp. Sig. (2-tailed) .573 .976 .819

Table 5. Results of the Mann-Whitney comparison of the difference between 
the control and experimental groups: plaque index, Streptococcus mutans 
levels and salivary index.
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6.	DISCUSSION
In the control group 26% of respondents have low and very 

low (score 1 and 0) Streptococci mutans levels, and 74% of re-
spondents have high and very high levels (score 2 and 3).

In the experimental group, 31% of respondents have a low 
Streptococcus mutans levels (score 1) and 69% of respondents 
have high and very high levels (score 2 and 3).

Based on the Mann-Whitney test results it is revealed that 
there was no statistically significant difference in the Streptococ-
cus mutans level between the control and experimental groups 
(p> 0.05). Due to the fact that in this study has not been proven 
statistically significant reduction in salivary index, therefore no 
reduced biosynthesis of biologically active components such as 
total protein, amylase, hexosamine, lysozyme, secretory IgA and 
salivary peroxidase could caused the increased concentration of 
Streptococcus mutans at subjects suffering from asthma. But 
both in the control and experimental group is demonstrated 
high level of Streptococcus mutans without statistically sig-
nificant differences.

Streptococcus mutans streptococci are considered the pre-
dominant pathogens in pathogenesis of dental caries and in 
individuals with high concentrations of these bacteria should be 
an increased risk of caries. This is the case only in young children, 
where early colonization of tooth surfaces with this pathogen is 
an indicator of later high DMFT index of primary teeth. (17). 
But it became clear that when older children are concerned car-
ies risk cannot be assumed on the basis of colonization of tooth 
surfaces with Streptococcus mutans (18, 19, 20).

This opinion is confirmed by our research, because the ob-
tained results on this issue are contradictory. The majority of 
respondents, both from the control and experimental group have 
low values of plaque index and the high level of Streptococcus 
mutans on the one hand, and on the other hand, many respon-
dents have decayed teeth and have high concentrations of Strep-
tococcus mutans, which once again points to the multifactorial 
etiology of dental caries. Streptococcus mutans intracellular 
polysaccharides produced from glucose (21) contributing to 
their virulence because it can be stored and are then fermented 
in conditions of deficiency of exogenous origin of polysaccharide 
(22). This fact could explain the high concentration of Strepto-
coccus mutans in patients with plaque index 0 or 1.

7.	CONCLUSION
Due to the fact that inhalation antiasthmatic drugs belong 

to the group of medicines with xerostomic action, asthma is one 
of the chronic systemic diseases that increase the risk of caries 
and threaten oral health. But treatment with IAD is in most 
cases intermittent and apparently has no negative cumulative 
effect which would cause permanent change in salivary glands 
and thus disrupting the balance of oral micro flora that would 
favored growth of Streptococcus mutans and thus increased the 
incidence of caries in these children.
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