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ABSTRACT
Introduction: The organism of children with asthma is exposed to the effects of the disease but also the drugs for its treatment. Antiasth-
matic drugs have different modes that promote the caries formation which varies according to their basic pharmacological composition. 
Namely, these drugs have a relatively low pH (5.5), can contain sweeteners such as lactose monohydrate in order to improve the drug taste 
or both. Frequent consumption of these inhalers in combination with reduced secretion of saliva increases the risk of caries. 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 respondents are 
determined the DMFT index, plaque index value and hygienic-dietary habits using the questionnaire. The subjects in the control group 
had significantly higher DMFT index than subjects in the experimental group (p = 0.004). It is determined that there are no significant 
differences in the values of plaque index (p>0.05). Conclusion: The effect of different diseases or medications from their treatment, diet 
and fermentable carbohydrates in the etiology of dental caries cannot be observed outside the living conditions of subjects, their social 
epidemiologic status, age, habits, oral hygiene, fluoride use, etc.
Key words: asthma, caries, inhalers.

1. INTRODUCTION
There are reasonable indications that in children with 

asthma who are on long-term therapy of inhaled antiasth-
matic drugs (IAD) there is an increased risk of caries. In 
various studies that have investigated the impact of IAD 
on oral health has been demonstrated increased preva-
lence of caries in asthmatic compared to healthy children 
(1, 2, 3) while Meldrum et al. in his study 2001 refuted 
this view, because they did not observed a statistically 
significant difference in terms of the dental caries prev-
alence among children with asthma and healthy children 
(4). The body of children with asthma is exposed to the 
action of the disease and the drugs for its treatment. Most 
of these drugs are inhaled and thus it is impossible to pre-
vent contact of the drug with the hard dental tissues and 
oral mucosa, which is exacerbated by the fact that most 
children incorrectly uses inhalers and the majority of drug 
are scattered in the oral cavity. In this way, in addition to 
antiasthmatic drugs inhalation undesired side effects also 
can cause local adverse effects in the oral cavity (5, 6).

Some inhalers containing fermentable carbohydrates 
such as lactose monohydrate in order to improve the taste 
of the drug and thus the tolerance of the patient to the 
same. Frequent consumption of these inhalers in combi-

nation with reduced secretion of saliva has a further neg-
ative effect of these drugs or increases the risk of caries 
(7). O’Sullivan et al in their study demonstrated that cer-
tain types of inhalers, particularly inhalers with drug in 
the form of a powder (Dry Powder Inhalers DPI) having 
a pH lower than the critical value of pH at which disso-
lution of the hydroxyapatite of the enamel starts, which 
increases the risk of erosion (8). Most patients used in-
halers incorrectly and instead that most of the drug is ap-
plied at the upper airways are scattered in the oral cavity. 
This improper way of using the inhaler further potenti-
ates their cariogenic effect. Kargul and colleagues in their 
study compared the pH of plaque interdental spaces after 
inhaler use, the consumption of water and chewing gum 
and reach the conclusion that inhaled antiasthmatics can 
cause significant reduction in plaque pH, which increases 
the risk of caries. This study also demonstrated that 30 
minutes after the first use of the inhaler there is significant 
decrease of the saliva pH value and plaque pH below a 
critical value for the demineralization of enamel as it has 
a pH of 5.5 (9). It is also noted that children suffering from 
asthma, which use inhalers everyday have a frequent need 
for rehydration because the inhaled medications create a 
feeling of dryness in the mouth and often use sweetened 
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drinks, which further creates conditions for the formation 
of cavities (10).

Another factor that is associated with an increased 
prevalence of dental caries in patients suffering from asth-
ma is nitric oxide. It is known that the concentration of 
single exhaled nitric oxide increased in cases of inflamma-
tory airway disorders. Nitrous oxide in contact with water 
turns into nitric acid, and taking into account the fact that 
the oral cavity is rich with water it can be concluded that 
there is a great risk of demineralization of hard dental tis-
sues (11).

2. GOALS
Collect data on eating habits of the children, oral hy-

giene and its frequency by applying the questionnaire for 
the parents.

Evaluate the level of oral hygiene in the experimental 
and control groups.

Determine the prevalence of dental caries in the exper-
imental and control groups.

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

with asthma, of both sexes, aged from 7 to 15 years, who 
are treated at the Clinic for children’s diseases in Tuzla. 
Basic criteria for inclusion in the study is that all children 
are treated with antiasthmatic drugs for at least two years 
and that they are children with persistent asthma, which 
requires long-term therapy. A secondary source of data, 
for children suffering from asthma will be medical re-
cords 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 which by age, sex and socioeconomic status corre-
spond to the experimental group. A secondary source 
of data for the control group will be class diaries of the 
Elementary School Banovici pupils. Subjects in both are 
randomly selected. Before The clinical examination, the 
parent of every child fulfill a survey in which, in addition 
to data on the identity, place of residence, age and sex of 
the child, are provided answers to the questions which re-
fer to the eating habits of the child, including the number 
of daily meals, taking sweets and sweet drinks during the 
day and questions about the measures of oral hygiene and 
their frequency. Survey which is filled out by the partici-
pants of the experimental group contain questions about 
the need of the child for rehydration after taking inhala-
tion drug with sweetened beverage, questions about the 
number of daily meals and daily intake of sweets and 
questions concerning measures of oral hygiene and its 
frequency. The dental status of each child’s is determined 
by clinical exam trough registration the number of cari-
ous and extracted teeth and teeth with fillings of any kind. 
By clinical exam is also determined the level of oral hy-
giene by plaque index according to Silness and Loe, 1964 
(12). For the experimental and control group the follow-
ing parameters are analyzed:

 • The frequency of teeth brushing;
 • The number of daily meals;
 • The frequency of eating sweets;

 • Consumption of sugar-sweetened beverages;
 • Plaque index;
 ■ DMFT INDEX (with an analysis of the D, M, F com-

ponents)
In accordance with the set goals and hypotheses of the 

study the data will be analyzed by the following statisti-
cal methods: a) For each parameter the descriptive statis-
tics is made which includes measures of central tendency 
(mean, median and mode), measures of dispersion (stan-
dard deviation, interquartile range), measures of asymme-
try (curvature with standard error). Results are displayed 
as text and bar charts; b) Before hypothesis testing will 
be performed normality distribution testing by Kolmog-
orov-Smirnov test.

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

F, DMFT for the control and experimental groups:
 • DMFT Index for the control group is 7.46 (±4.08). On 

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

 • DMFT Index for the experimental group was 5.99 
(±3.62). On average, respondents had a 4.65 (±3.93) 
decayed, 0.15 (±0.6) extracted and 1.19 (±1.76) tooth 
with a filling (Figure 1).

Testing of distribution normality for D, M, F, DMFT is 
performed by the Kolmogorov-Smirnov test. All studied 
variables showed a significant variation from the normal 
distribution (p = 0.000) except for DMFT index for the ex-
perimental group (p = 0.001). Significance of differences 
between the control and experimental groups for DMFT 
index and D, M and F components is carried by the non-

parametric Mann-Whitney test for independent samples.
Mann-Whitney test revealed that: a) There are no sig-

nificant differences in the values of the M (p = 0.350) and 
F component (p = 0.238) between the control and exper-
imental groups, b) There is a significant difference in the 
number of decayed (component D) teeth between the 
control and experimental group (p = 0.004). Those in the 
control group had significantly more carious teeth than 
subjects in the experimental 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 respondents in the experimental group. The 
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average DMFT values in the control group is 7.46 and in 
the experimental 5.99.

Descriptive statistics results for the frequency of brush-
ing, the number of daily meals, taking sweets, consuming 
sweet drinks–control and experimental group:

 • In The control group respondents most often 
brushed their teeth twice a day (Mode = 2), taking 
three meals a day (Mode = 0), sweets consumed 2-3 
times a week (Mode = 2) and sweetened drinks con-
sumed also 2-3 times a week (Mode = 2). All exam-
ined variables show asymmetric distribution (posi-
tive curvature).

 • In the experimental group, the respondents most of-
ten brush their teeth twice a day also (Mode = 2), eat 
4-6 meals per day (Mode = 1), consume sweets ev-
ery day (Mode = 3) and sweetened drinks are hardly 
ever consumed (Mode = 0). All examined variables 
show asymmetric distribution (positive curvature), 
except eating candy that has a negative curvature.

Tests of normal distribution for variables is performed 
by Kolmogorov-Smirnov test. All studied variables 
showed a significant variation from the normal distri-
bution (p <0.000). Testing significance of differences be-
tween the control and experimental groups for the fre-
quency of brushing, the number of daily meals, eating 
candy, sugar-sweetened beverage consumption, due to 
the deviation from the normal distribution, for each of the 
individual variables was performed with nonparametric 
Mann-Whitney test for independent samples.

Results of Mann-Whitney test for independent samples 
showed that:

 • There is no significant difference in the frequency of 
brushing teeth between the experimental and con-
trol groups (p = 0.053). Subjects in both groups usu-
ally brush their teeth twice a day (Mode = 2 both for 
the experimental and the control group).

 • There is a significant difference in the number of 
daily meals between the experimental and control 
groups (p = 0.000). Those in the control group usu-
ally take 3 meals a day (Mode = 0), while subjects in 
the experimental group usually take 4-6 meals a day 
(Mode = 1).

 • There is a significant difference in the eating of 
sweets between experimental and control groups 
(p = 0.000). Those in the control group usually con-
sume candy 2-3 times a week (Mode = 2), while re-
spondents from the experimental group most com-
monly consumed sweets every day (Mode = 3).

 • There is a significant difference in the consumption 
of sugar-sweetened beverages between the experi-
mental and control groups (p = 0.000). Those in the 
control group usually consume sweetened drinks 2-3 
times a week, while participants in the experimental 
group usually never take sugary drinks (Mode = 0).

Results of descriptive statistics for plaque index:
 • In the control group, subjects generally have very 

good oral hygiene (Mode for plaque index = 0), 
while in the experimental group, respondents usu-
ally have good oral hygiene (Mode of plaque index = 
1). In both groups the values of plaque index showed 
a positive curvature.

 • Testing normality of distribution for all the variables 
is performed by the Kolmogorov-Smirnov test. All 
studied variables showed a significant variation 
from the normal distribution (p = 0.000).

 • Significance of differences testing between the con-
trol and experimental groups for plaque 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.

 • Based on the results of the Mann-Whitney it is 
found that there is no significant differences in the 
values of plaque index (p> 0.05) between the control 
and experimental groups.

5. DISCUSSION
In this study in not proven a statistically significant dif-

ference in terms of tested parameters between the control 
and experimental groups, which is consistent with the re-
sults of the other studies (13-17).

The obtained results are unexpected results in terms 
of the dental caries prevalence, which is has proven sta-
tistically significant difference between the control and 
experimental groups, but in the opposite direction than 
expected. The respondents of the control group had a sta-
tistically significantly higher DMFT index than respon-
dents in the experimental group. There is no significant 
difference in the frequency of brushing teeth between the 
experimental and control groups (p = 0.053). Subjects in 
both groups usually brush their teeth twice a day (Mode = 
2 both for the experimental and the control group). Since 
that statistically significant difference has not been prov-
en in terms of plaque index between the control and ex-
perimental groups, we cannot explain the results in terms 
of differences in DMFT index by false testimony of chil-
dren in terms of oral hygiene habits. There are two possi-
ble reasons that could explain these results. Although the 
one of the inclusion criteria for the respondents of both 
groups is that they must be of a similar socioeconomic 
status, there is a possibility that the subjects of the con-
trol group had lower socioeconomic status in relation to 
the experimental group. Numerous studies have shown a 
positive correlation between poor dental and socioeco-
nomic status (18, 19). Another reason that explains these 
unexpected results is that parents of children with asth-
ma, faced with a serious chronic illness of their child still 
pay enough attention to the other aspects of their overall 
health and that differences in socioeconomic status was 
not of crucial importance for this unexpected result. Al-
though it can be expected that underlying disease will not 
allocate time for periodic dentist examinations and given 
the importance of oral care it seems that asthmatic sta-
tus does not necessarily mean worse dental status. Rather 
Shulman et al. in their study demonstrated that asthma is 
associated with a lower prevalence of dental caries (20). 
Similar results were obtained in one regional study in Ja-
pan (21).

Some studies have shown that people with asthma more 
often consume sweetened drinks to neutralize the taste of 
the drug in the mouth, which increases the daily intake 
of fermentable carbohydrates and therefore the risk of 
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caries. Another possible reason for frequent consumption 
of sugar-sweetened beverages is a feeling of dryness in 
the mouth, which creates oral inhalers, characteristic for 
most patients suffering from asthma. However, respon-
dents’ answers to the questions in the survey conducted 
in our research have shown conflicting results. In the 
experimental group 99% of respondents, after taking the 
drug never consume sweetened drinks, but following the 
instructions of the physician wash mouth with pure water.

Taking into account the fact that statistically significant 
difference between the control and experimental groups 
has been proven in terms of the frequency of eating the 
candy and the number of daily meals, which are one of the 
leading major etiological factor for caries (p = 0.000), it is 
expected that the DMFT values   and component D (the 
number of carious teeth) to be higher in the experimen-
tal group compared to the control. But there is a signifi-
cant difference in the number of decayed (component D) 
and DMFT index between the control and experimental 
groups (p = 0.004). Those in the control group had signifi-
cantly more carious teeth and higher DMFT index than 
subjects in the experimental group. These results are one 
of the many evidence for multifactorial etiology of dental 
caries and cannot be explained by the difference in the 
oral hygiene habits, between the experimental and con-
trol groups. Subjects in both groups usually brush their 
teeth twice a day, and there is no statistically significant 
difference according to this parameter.

König is in his study proved that diet and daily intake 
of carbohydrates are important determinants of caries 
risk, but not the decisive factor. On the results of their 
study explains the widespread use of toothpaste contain-
ing fluoride, developing consciousness regarding oral hy-
giene and thus good plaque control and the development 
of preventive measures in dentistry (23). His position 
was supported by the studies done in the United States, 
Canada and England which also proved that frequent 
consumption of carbohydrates is not crucial determinant 
for the development of caries as opposed to the level of 
oral hygiene, which is the most important risk factor in 
terms of caries (24, 25). A review of studies on this sub-
ject made during the last 20 years, pointed to little or no 
connection between carbohydrates and caries prevalence 
in developed countries. That is not the case with develop-
ing countries, where carbohydrates have a greater role in 
the development of tooth decay due to low socioeconom-
ic status and health education of the population, which 
means a lower oral hygiene and fluoride availability (26).

6. CONCLUSION
The results of this research have once again confirmed 

that the dental caries is disease with multifactorial etiolo-
gy in which mutual relationships and interactions between 
numerous etiological factors contribute even more to the 
complexity to estimate the of cavities risk problem. Many 
systemic diseases directly or indirectly increase the risk 
for tooth decay. The impact of different diseases, drugs 
for their treatment, diet and fermentable carbohydrates 
in the etiology of dental caries cannot be seen outside the 
living conditions of subjects, their socioepidemiologic 
status, age, habits, oral hygiene, use of fluoride etc.
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