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Abstract :

Asthma is a common inflammatory condition of lung airways. [is cause is
incompletely understood.

Patients with bronchial asthma are affected both by the disease and its treatment.
The purpose of our study was to examine the salivary compuosition in asthmatic patients,
and study the association between asthma and occurrence of selected oral svmptoms,

The study was divided into two phases. In the first phase (salivary analysis) the
salivary composition and unstimulated salivary flow rates of 50 asthmatic patients were
compared with that of 25 non —asthmatic subjecis. In the second phase (questionnair
survey) the occurrence of sympioms of oral discases in asthmatics (n=113) was compared
with that of non-asthmatic subjects (=111}

In addition to the symptoms of oral diseases, data on background information
were taken. The results of salivary analysis showed no statistically significant differences
hetween the asthmatic and non- asthmatics conceming the salivary flow rate and
composition, However, the asthmatic saliva samples showed lower potassium and higher
inorganic phosphorus levels,

In the questionnair sarvey . the subjects reported more symploms (dry mouth sore
mouth , halitosis , pain in Temporomandibular jiont (TMJ} , stuifiness in (TMI) and
clicking in (TMJ} compaired to the controlled group. The presence of asthma
precipitating factors and medication used had a considerable effect on the probability of
having symptoms of oral diseases when compaired 10 non- users,
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Introduction: large proportion of health care spending
and loss of work % &7
Relatively few studies exist on

Asthma has become one of the :
the oral health of asthmatic patients.

most common chronic  diseases in i i onine
industriglized  countries  and  its Findings indicating an increased risk of
prevalence is increasing throughout the oral diseases in asthmatic patients are
word . mainly obtained from studies on children
and adolescents. According te most
published reports, young  asthmatic
patients suffer more from canes and/or

Asthma affects all age groups
and iz often persistent, accounting for a
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periodontal diseases than non-asthmatic
subjects " bR

These findings were mainly
obtained from small-scale studies and
there are two recently published studies
that found no association between dental
caries and childhood asthma or
sssociation over time between asthma
and caries increment ™ ",

The increased incidence of dental
caries (o the regular use of inhaled -
I%OI[ﬁil:: used in the treatment of asthma
95 However, during the 1990's the
geatment of asthma has changed
dramatically, The regular use of inhaled
B--agoinsts is not efficient and the early
mtroduction of inhaled steroids i an
mternationally approved approach to the
westment of asthma '

The differences in salivary flow
rate and saliva composition between
ssthmatic and non-asthmatic children
have been reported. Saliva plays a major
sole in the health of the oral cavity and
sny changes in the amount or quality of
saliva may alter the oral health status '™,
Saliva contains several defense systems
siming 1o protect dental enamel and oral
mucous membranes. Their effects on the
sction  mechanisms  of  various
sntimicrobial systems and bacterial,
Smgal and other species present in
tuman saliva have been extensively
ssadied in vive ' . However, little 13
gmown of their possible significance in
wivo, and in particular with respect to
swstemnic medication or systemic disease
o 1)

The two most common oral
Seeazes, dental carics and periodontal
Ssease, are preventable to some exienl,
and early recognition of populations at
Bigh risk may help to focus dental health
care resources more effectively on the
seevention of these diseases. Based on
climical expericnce, asthmatic patients

are also sometimes worried about the
possible side effects of inhaled anti-
asthma medications on their mouths,

In summary, many previous
studies indicated that asthmatic children,
adolescents and young adults may have
an increased risk for omal diseases,
Unfortunately, there is only very
information little available concerming
oral heaith, salivary secrction, and
composition, and the occurrence of
symptoms of oral diseases in adult
asthmatics.

The purpose of the present study
was toexamine the salivary flow rate
and salivary composition in a group of
asthmatic and non asthmatic subjects,
and to investigate the association
hetween asthma and the following
selected symptoms of oral diseases:
dryness of mouth (Xerostonia), sore
mouth, feeling of bad odor (halitosis),
TMI disorders {pain, stiffness, clicking),
toothache, sensitivity to hot, cold or
sweet and bleeding from gums by using
a questionnaire survey and compare it
with non-asthmatic subjects,

In additition, evaluate the effect
of potential confounding variables (age,
gender, smoking and concomitant use of
medication other than for asthma) on the
occurrence of symptoms of oral diseases.

Material & methods:

Papulations
In the salivary analysis fifty

asthrmatic subjects were enrolled from
among patients visiting the clinic of
pulmonary diseases in general Ramadi
Hospital in Ramadi City, from those
subjects 28 were females and 22 werc
males.

The control group include 25 non
asthmatic subjects 13 of them were male
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and 12 were female (medical staff from
the same hospital).

In the questionnaire survey &
random sample of 113 asthmatic
subjects were enrolled and in the same
way a mandom sample of 111 non
asthmatic subjects were included both of
the asthmatic and non asthmatic subjects
living in Ramadi City.

Callecti va samples

The saliva samples  were
collected in the morning between (8.00-
10.30) am, at least | hour after
breakfast.

Unstimulated whole saliva was
collected for five minutes from all the
populations, The subject was kept as
quite as possible, usually in a seated
position.

They instructed to allow
the saliva to flow into the mouth
as normally as possible and to
expectorate into large graduated
plastic test tubes provided for
sample collection which then held
in crushed ice to the laboratory,
Then the volume of each saliva

sample was measured and the
flow rate ml/Smin. was
caleulated.
Analysis of saliva samples

After the collection of

saliva, all samples were frozen at
{-20"C) until assayed. At the time
of biochemical analysis the saliva
samples were thawed,
homopenized by passing through
the tip of the pipette several
times then used for estimation of
total protein, sodium, potassium,
calcium and in arganic
phosphorus.

In the chemical assay the
following items were analyzed from the
saliva samples:

o Total protein. (by using
Lab kit)

e Calcium. (hy using
bio merieux kit)

o Inorganic phosphorus.  (by  using
bio merieux kit)

¢  Sodium. (by using
flam photometry)

+ Potassium, (by using

flam photometry)

Statistical analysis of data was
used at 0.05 significant level by
using SPSS.10 program,

Results:

Results from the salivary analyses

Subjects characieristicy
The mean age was 29 years in

asthmatics and 25 in healthy subjects.
The mean duration of asthma was 5
years, ranging from less than one year to
24 years.

Three asthmatics had diagnosed
asthma for one year or less. In seven
asthmatics the discase was graded mild;
in 22 asthmatics as moderate and 21
asthmatics were classified as sever
asthmatics.  Twenty-seven  subjects
(54%) in the asthma group were a topic.

Salivary flow rate
MNo  statistically  significant

difference was found in the unstimulated
salivary flow rate between the asthmatic
and healthy group. The mean flow rate
was 2.710 in asthmatics and 3215 in
healthy subjects {tables 1, 2).
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Table (1): Mean (D) of unstimulated salivary flow rate (USFR) foe asthmatics and
healthy subjects and 95% Confidence interval (95% CI) for difference between the
MCans.

95% Cl
=1 .538+(.240

Difference
=} 5004

Healthy
3.215(1.228)

Asthmatics
2T1000.362)

USFR(ml/min)

Table (2): Mean (SD) and the significant difference between the mean values of the
rroups (asthmatics and healthy) were estimated by student's t-test,

‘Asthmatics | Healthy I-test p-value
0.143
2. 710(1.362 12150122 5 o
X : b ?j i _non significant) |

Kaliva analysis

In the same study the
concentration of toal protein, calcium
Ca™'), inorganic phosphorus, sodium
Ma') and potassium (K'") in whole
saliva of 50 asthmatic patients were

Table (3): Mean (SD) and

Patients

compared with those of 25 non-
asthmatic controls. The only statistically
difference between the groups was found
in the mean concentrations of inorganic
phosphorus and potassium (Table 3, 4).

their 95% confidence intervals of the difference (95% CI)

95%C1 of the

Difference | e

Healthy

Total protein 0.589(0.402)

0.647(0.166) -(L.057 -0,282+0.213

Calcium 4.388(2.113)

6.0125(1.183) -1.124 -0.858+0.134

in organic phosorus | 11,592(4.401)

7.549{2.873) 4.0143 3. 47946262

Sodium 3.102(1.198)

3.690(1.551) L5858 -1.075+0.733

Potassium 2 198({5.092

14.300(5.098) -8.312-2.0097

Table (4): Mean (5D} and the significant difference between the mean values of the

Patients

Healthy

Total protein 0.589(0.402)

0.647(0.166)

Calcium 4. BBB(2.113)

6.0125(1.183)

= organic phosorus | 11.392(4.401)

7.5492.873)

Sodium 3.102(1.198)

1.690(1.551)

Potassium
= F=0 08 Non significant
- 05 Significant
s 0001 Higehily signifcant

12.198(5.092) | I4.




Mustongiria T

Salivary analysis and oral symptoms. ..

Yal.:2 No.:1 2003

Results from the questionnaire survey
Patient's demographicy and
hackground information

The mean age of the respondents
was 35 years among asthmatics and 28
years amoeng controls.

The percentage of females was

61% and 63% respectively. In asthmatics .

91 of subjects used asthma medications.
Medications other than for asthma were
used by 29% of asthmatic while in
controls 11% used other medications.

fams o iveases and asthma
; and ; dication

More asthmatic than healthy
subjects reported symptoms of oral
disenses. The probability of having dry
mouth, sore mouth, halitosis and also
symptoms  of ThJ disorders were
significantly high between asthmatics

and healthy subjects (Table 3).

itlle

Table (5): Number (n) and percentage (%) of subjects symptoms of oral diseases among

asthmatic { Asthma, =113} and non asthmatic subjects (Healthy, n=111).

the

When data from the
study population were analyzed
according to the presence of sell-
reported allergy, allergic subjects
reported more symptoms of oral
diseases than non-allergic
subjects{table 6).

The data

population were also

from the study

analyzed
aecording to the use of asthma
{Table 7). this

medication In

Subjects with symptoms

Symptoms Asthma Healthy
| % N %
| Dry mouth o 79 13 il
I Sore mouth 36 31 11 G
Halitosis 54 47 29 26
TMJ pain 20 17 15 13
ThI stiflines 10 B 3 2
TMI clicking 63 55 22 19
Taothache 3 28 19 17
Sensitivity 12 10 23 20

Bleedin 43

analysis those who used asthma
had

probabilities of having sympioms

medications higher
of dry mouth, sore mouth, and
halitosis and TMI disorders. The
probabilities of having toothache,
sensitivity or bleeding from pums
were on the same level in both

Eroups.
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Table (6): Number (n) and percentage %o of '%Llhlf.'ciﬁ reporting symptoms of oral discases
gy, n=168) and non allergic subjects (No allergy, n=536).

= =

Subjects with svmptoms
No allergy

Symptoms

M
Dry mouth 33

Sore mouth . P 9
Halitosis - |2

TMJ pain 7
TMJ stiffivess : 11
T clicking 5 24

Toothache 13

Sensitivity 1
i 4

Table (7): Mumber and percentage (%) of subjects reporting symptoms of oral diseases
among subjects with anti-asthma medication (medication, n=88) and without anti-asthma

medication (No medication, n=133).
Subjects with symptoms
Symptoms Medication Mo medication

M % N U

Diry mouth 79 B9 12 9
Sore mouth &4 F& ) 3
Halitosis 73 82 B 4
ThJ pain 34 38 2 1
TMJ stiffness 28 31 3 2
ThJ clicking 45 51 15 11
Toothache 20 22 28 21
Sensitivity 33 37 46 id
Bleedin 43 43 58 43

The occurrence of the symptoms
of dry mouth was higher among subjects
older than 35 wears than in younger

The detailed effects of potential
confounding variables (Table 2) on the
occurrence of svmptoms of oral diseases

are presented in tables (8, 17).

The strongest

single

factor

affecting the most symptoms of oral
discases was the concomitant use of
medications other than for asthma. The
effect of other possible confounders was

modest or nit.

subjects and also higher among smokers
than non smokers (Table 9). Smoking
and age over 35 years were associated
with the sympioms of sore mouth (Table
10}, Few of the potential confounding
factors had significant effect on halitosis
{Table 11).
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Table (8): Number of asthmatics in different categories of potential confounding
variables in guestionnaire survey and 95% CI for independent variables

Number of subject
Confounder 03% C1
Asthmatic Healthy
Age (years)
<33 Ta i %)
35 or mone 37 48 S
CGender
Female 69 70
Male 44 4] i
Smnking
Smoker 52 0 11-1.3
Non smoker 61 6l s
Use of medication
Mo 20 o7
33

Table (9): Number of subjects with or without symptoms of dry mouth in different
categories of potential confounding variables in questionnaire survey and 95% CI for
independent variables

Number of subject

Confounder
Without symptom | With symptom

Age (vears)
<35 126 13

35 or more 53 iz
Gender
Female 11
Male 18
Smoking
Smoker 89

MNon smoker 40

Use of medication
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Tahle (10): Number of subjects with or without symptoms of sore mouth in different
categories of potential confounding variables in questionnaire survey and %5% C1 for

Confounder

independent variables,
~ Number of subject

Without symptom

With symptom

Agpe (vears)

<35

123

16

15 o thore

56

25

Gender

Female

21

Male

16

Smoking

Smaoker

31

MNon smoker

Use of medication

Mo

Yes

Table (11): Number of subjeets with or without symptoms of halitosis in different
categories of potential confounding variables in questionnaire survey and 25% CI for

independent variables.
Confounder B T 95% C1I
Without symptom | With symptom
Age (vears) I
=32 ]_'JE 17 0.8.1.1
35 or more 34 21
Gender
Female 12 17 0.4:0.5
Male 57 28
Smoking
Smoker 86 16 1.6-1.3
Mon smoker 116 B
Use of medication
Mo 95
Yes 41
Women reported all  TMJ gymptoms. From the three TMJ

ssmptoms sliphtly more than men did
Table 12, 13, 14), while other variables
ad meplipible effects on the ThJ

symptoms clicking was most often

reported (Table 14).
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Table (12): Number of subjects with or without symptoms of pain in TMJ in different
categories of potential confounding variables in questionnaire survey and 95% for
independent variables,

Confounder Number of subject 95% CI
Without symplom With symplom
Age (years)
=35 £58 2 0.3-0.5
35 or more T00 15
Gender
Female 115 24 1613
Male ik 16
Smoking
Smoker 100 2
Mon smoker 03 24 i)
Use of medication
Mo 171 B 0.6-0.0
| Yes 43 4

Table (13): Number of subjects with or without symptoms of stiffness in TMJ in
different categories of potential confounding variables in questionnaire survey and 95%
CI for independent variables.

Number of subject

Confounder - : 95% CI
Without symplom With symptom
Age (years)
<15 124 15 f
15 or more 20 5 Dt
Crender
Female 116 23 0.1-03
Male 11 18
Emnklng
Smoker 02 10
Non smoker 113 g ol
Use of medication
No 165 12
Voo T 5 0.6-0.8

G
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Table (14): Number of subjects with or without symptoms of clicking in TMJ in different
categories of potential confounding vaniables in questionnatre survey and 95% CI for

Confounder

independent variablaes,

MNumber of subject ]

Without svmptom

With symptom

95% CI

Age (vears)

<33

o8

15 or more

26

Crender

Female

07

Male

73

Smoking

Smaker

24

Mon smoker

99

Llse of medication

Mo

Yies

smoking had a significant effect
om toothache (Table 15) males reported

ks sensitivity to hot, clod and sweet 17).
San females (Table 16).Smokers had

lower prevalence of bleeding from pums
than the non smokers subjects (Table

Table (15): Number of subjects with or without symptoms of toothache in different
categories of potential confounding variables in guestionnaire survey and 5% CI for

independent variables,
Number of subject

Confounder : 554 €]
Without symptom | With symptom
Age [vears)
=33 128 11
35 of more 70 E 0.3-0.4
Gender
Female 117 27
Male Th g 0.9-1.1
smoking
Smoker 87 0
Non smoker 101 I 0.1-0.2
Us¢ of medication
No 172 5
1'['.;-_-!1' 33 'l.} U.?-n-g

6l



Wustansiria [

Salivary analysis and oral symptoms..

Vol:2 Mol 205

Table (16):Number of subjects with or without sensitivity of hot, cold or sweet in
different categaries of potential confounding variahles in questionnaire survey and 93%

C1 for inde ent variables.
Confounder Number of subject 95% CI
| Without symptom With symptom
Age (years)
<35 R4 | 5 :
{.6-0.
35 or more 65 20 i
Gender
Female P19 20 0.2-0.3
hlale T
Smoking
Smoker &0 22
Non smoker 112 10 02902
Use of medication
Mo 162 15
0.6-0.8
Yes v B

Table (17):Number of subjects with or without bleeding from gums in different
categories of potential confounding variables in questionnaire survey and 95% Cl for

independent variables,
Confounder e N e 95% CI
Without symplom With symptom
Age (years)
<15 164 35
5=l
35 or more 62 23 e
Gender
Female 100 39
Male 75 i A
Smoking
Smoker B2 20 0.7-1.1
Mon smoker BS 34
lIse of medication
Mo o7 80
1.1-1.
Yes 30 17 oSy
Taken together, generally exception was the wuse of

the factors that were considered
to be potential confounders had
mainly slight effects on the
probability of having sympioms
of oral diseases. The only

medication other than for asthma,

which seemecd
four of the
evaluated.

o contribute o
nine symploms
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Discussion: drug used by asthmatic subjects rather
than the disease itself, and other found

analysis that paraffin-estimated flow rate of

Sample collection saliva is decreased in adult asthmatic

To minimize the effect of
mdividual variation, diurnal effect and
geoneral factors, the method of samples
sollection, the posture of subjects and
dhe time after the breakfast meal have
seen standardized as possible for both
E0Ops.

Salivary sacretion and
aomposition has been the subject of
ssveral  quantitative and qualitative
mwestipations, but the results obtained
tewe been discordant. This lack of
spreemenit may be due to  different
expenmental designs, different
messuring procedures, also the effect of
wade variety of physical, mental, dietary
s 2o group factors on saliva secretion
= composition, in addition 1o the
pmportional contributions effect of the
@ferent salivary glands in the whole
mifiva 7
Flraergte

IThe flow rate of whole resting
s=iina found to be significantly similar in
soth  asthmatic and  non-asthmatic
goups. This study was the first
pubitshed report on salivary flow rate
i saliva composition in  asthmatic
getents i Irag. Howewer, this study
simres the same problem as many of the
emlier studies in  children and
mielescents: the measurement is based
o= & SErly small number of subjects.

This result is in agreement with
g sindy which found no difference
= sifvary flow rate between asthmatics
st mon asthmatic group "' and differ
Sum ether study which found that the
ssctom rate of estimated whole saliva
was 5% lower in, asthmatic than non
astmmetse children and they indicate this
Seme=see in secrelion rate to the effect of

patients compared to non-asthmatic
controls and the 24% reduction in flow
rate of stimulated whole saliva in adult
asthmatic patients is of about the same
magnitwde as that reported for asthmatic
children and adolescents 1",

The decrease in salivary flow
rate among asthmatics has previously
been linked to the regular use of inhaled
Bo-agonists “'". The regulation of
salivary synthesis and secretion is a
rather complex system, involving at least
adrenergic, cholinergic and non adreno-
non-cholinergic nerves

[n the present study asthmatics
used inhaled Bi-agonists on an as necded
- basis and were less exposed to those
medications than the asthmatics in the
earlier studies, thus the uwse of Bi-
agonists may not be enough to affect the
salivary flow rate.

Salivary composition

The resulis of this study show
that there are no statistical significant
differences concemning the salivary
composition of unmedicated asthmatic
patients and that of matched healthy
controls.

Patients with bronchial asthma
are affected both by the disease and the
drug. It is therefore difficult to dissociate
the effect of the two, but there are
indications that the drup treatment exerts
the stronger effect.

In° the present study no
significant changes in total protein
content were observed in saliva of
asthmatics and this result agreed with
other study which found no changes in
total protein content of saliva in
asthmatic patients "™ but disagreed with
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study which found that the concentration
of total protein and amylase in paroted
saliva were significantly lower for the
asthmatic children and they sugpested
that the decrease was caused by the drug.
The explanation of this condition could
be due to the irregular use of medication
or with low dose ns in inhaler 2H

Our dats show no significant
changes in Calcium concentration in
asthmatic's saliva, this result s in
agrecment  with  other studies  which
found elevated concentration of calcium
in correlation with increase in calculus in
asthmatic patients this discrepancy migi-i“
be due to clinical state of the patient H
23,23}

There was no  significant
difference COMCETning g0l ium
concentration between  healthy and
asthmatic subjects. This result is in
agreement with other studies it

Potassium level found to be
significantly lower in asthmatics than in
healthy controls this resulf disagrees
with other studies '™

The mean salivary in organic
phosphorus  level found to  be
significantly elevated among asthmatics
than healthy subjects and this result
agreed with other studies in which
separate sub-maxillary and parotid saliva
were analyzed and elevated phasphorus
level were found. This discrepancy
might be due to the treatment, of the
clinical state of the paﬁuntsm"

The guem‘mmira FUFVEY
The major advantage of the

guestionnaire survey was the relatively
large number of ohservation, which
increases the credibility of the results.
Comparison of the demographic
data of the gquestionnaire survey to those
of KELA survey which reveals that at
least the gender distribution is close 1o

each other. However, the asthmatics in
the questionnaire Survey Wwere somewhat
younger and there were also difference
‘0 the distributions of basic education
and professional education £ The
validity of the gquestionnaire always
crucial when estimating the seientific
value of the result from questionnaire
studies. One option 10 estimate the
validity of the questionnaire used in the
questionnaire survey is by comparing the
results of the study against those
published earlier by other researchers.
The similarity of the results between the
questionnaire SUrvey and other studies
concerning  ©.g  gender distribution,
smoking habits, or prevalence of certain
symptoms in the control group indicate
that the tesults reported here as in line
with results from other studies.

The questions used in the
evaluation of symptoms of oral disease
were obtgined from the standard
questionnaire used by dentists in their
daily practice in order to collect oral
health data for the planning of treatment.
In the questionnaire survey aliogether 22
of the 113 asthmatics did noi use any
type of asthma medication, KELA
estimates that approximately 20% of the
subjects in the register do mol take
medications regularly, Because  the
register is cumulative in nawre, subjects
who are once included to the
register, will not be removed if they
temporarily stop taking medication. Also
n  other survey in Finland: the
percentage of asthmatics without ant
asthma medication was 19% and this
lower percentage can be ex lained by
the ape of the subjects U7 In the
questionnaire survey the age of the
subjects ranged from 9 to 62 years and
usually the diseasc is more Severe in
children and in old peoples and in our
study most of the subjects were children
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@i old people and few are adult, this is
why the percentage of subjects without
medication was small (19%).

In the questionnaire survey
shighaly more gingival bleeding was
peported by asthmatics than by non-
ssbematics, However, the detailed
smsivsis showed that the reason for
Egher probability for having pgingival
Bliccding was due to co-existing allergy
muher than asthma itsell. Spontaneous
geoval bleeding is regarded as a
eiinal sign of gingivitis, although it
mmey not  always predict advanced
pemodontal diseases in atopics. The
published report indicates that atopic
=EWCCIS ILEJEH' have an increased risk for
EmEvitis

Although the role of allergy is
mut clear, 1gE mediated mechanisms are
gememed 10 be involved in  the
putosenesis of gingival and periodontal
fisesse “" In patients having birch
sulien allergy, an increased amount of
gmovitis was observed during  the

scason when compared with the
sf=season 0 Platelet activating factor,
gme of the mediators of allergic
sfe=mmatory reaction is also present in
miismed gingival
Tissues - Interestingly, some of the
cwmokines which mediate inflammatory
geocesses in the mucous membrane of
mr ways are also found in inflamed
seodontal tissues '™

In the questionnaire survey the
smhenatic  subjects had  sipnificantly
Begher probability of having dry mouth
g healthy subjects. When the
combined effects of all three risk factors
isibena, allergy and asthma medication)
wese analyzed in the same model, it was
Sound that subjects having asthma alone
s the lowcest probability for dry mouth,
s the use of asthmz medication was
mmociated with sipnificantly higher risk.

-This is in accordance with the finding of

Bergdahl and Bergdal in their study low
unstimulated salivary flow rate and
subjective oral dryness were
significantly associated with the use of
anti-asthma drugs “" |

In the questionnaire survey the
prevalence of dry mouth in asthmatic
population was 79% which is higher
than that reporied in a large population
based survey in Sweden """, Tn that study
the prevalence of symptoms of dry
mouth in non medicated population
ranged from 10.1 to 9.6%, also this
percentage is higher than that reported in
Finfand in which the prevalence of dry
r:a?mh in asthmatic population was 24%
1y

The concomitant use of
medication other than for asthma was a
strong confounding factor for dry mouth,
This is in agreement with the findings
which found that the polypharmacy 15 a
true risk factor for oral dryness B The
use of medication other than for asthma
was also a significant risk factor for the
prevalence of other symptems of omal
diseases, On the other hand, the use of
medication other than for asthma was
more common among asthmatics than
controls. The medications used are not
known exactly, but the most likely
explanation is the co-morbidity of
allergic diseases. Asthmatic often tend to
use medications for other allergic
conditions, such as rhinitis,
conjunctivitis, and dermatitis. However,
the possible co morbidity of other than
atopic diseases cannot be excluded, and
is an interesting option for further
research,

An interesting finding was the
relationship between asthma, allergy and
symptoms of TMJ disorders. It is worth
noting that different TMJ symptoms
were associated in a different way with
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asthma and allergy, pain in the TMJ and
clicking in the TMI were mainly
associated with allergy, while stuffiness
in the TMJ] was more common in
asthmatic  subjects,. The  possible
mechanism behind this association is not
clear.

The etiology of TMI dysfunction
still remains 2 matter of controversy but
the theories proposed include the spatial
relationship between mandible and
maxilla as a major reason for the
eticlogy for TMJ disorders ™ Recently
there has been growing imterest in the
rescarch of tissus rteactions in TMJ
dysfunction. [t scems that pain in the
TMI is caused by inflammatory changes
in joint tissue leading to arthritis and
tissue destruction. In this process
cytokines are of utmost importance and
at least [L-6 has be¢n proposed as one
major cytokine found in the synovial
fluid of ngiumﬁ with chronic TMI
disorders "

In the questionnaire survey males
had lower probability of having asthma
compared to females. An
epidemiological report from Finland
shows that asthma is slightly more
common among adult females than
among adult males, but the difference
was some what smaller than in our stady
(4 pecently another quesiionnaire
survey (the KELA Survey) evaluating
the health status, use of health services
and need for rehabilitation among people
with asthma was published in Finland In
the KELA survey the proportion of
males was 36.5% compared to be over-
represented in the asthma population,
probably due to different behavior in
responding to this type of questionnaire .

Although smoking s a known
risk factor for several oral diseases, the
effect of smoking on the symptoms of
oral diseases has not been extensively

reported, Among the asthmatics the
proportion of smokers was 46% which is
higher than that reported in KELA
survey (30%) including regular and
occasional smokers 7

In the questionnaire survey the

. probability of oral dryness was increased

in cument smokers. This contradicts
another report indicating that smokin
dose not affect salivary flow rate
However, the relationship between
subjective feeling of dry mouth
(xerostomia) and objective finding of

decreased salivary flow rate (hypo
calivation) dose not  necessarily
correlate,  Subjects having  normal

salivary flow rate may feel symptoms of
dry mouth because of mouth breathing
that occurs e.g. when having a hlocked
nose, The feeling of xerostomia may
also be more related to the condition of
oral mucous membranes than 1o
pathologically decrease salivary How
rate %!

Smokers had increased
probability of reporting  toothache.
Although smokers tend to have more
caries, the direct effect of smoking on
caries development has both been
reported, The association found may
reflect different health behavior rather
than the effects of smoking on the
development of
Carics.”" In an epidemiological study in

Finland, studied the association of
lifestyle (physical activity, tobacco
smoking, alcohol consumption and
dietary habits) with dental caries,

periodontal health, denture stomatitis
and dental health behavior, ™™ the study
evaluating interactions between people's
diet and their smoking habits showed
that smokers had a tendency o use more
sugar than non-smokers in their daily
diet
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Smokers reported less gingival bleeding
compared to non smokers. Smoking is a
known rsk factor for advanced
periodontal  diseascs  but gingival
bleeding is less common among smokers
shan non smokers, probably due to the
suppressive  effect of smoking on
seripheral circulation. Poor oral hygiens
is a common risk factor for gingival
bleeding and this finding may be
explained by the general lifestyle. ™

Previously it has been shown that
allergy itself may cause burning and
painful  sensations  on MMUCOUS
membranes in the oral cavity n
connection to exposure to  allergens,
especially in food allergies “"" In the
questionnaire survey allergy alone was
not @ significant risk factor for sore
mouth, but the combination of asthma,
asthma medication and allergy led to
highest probability for reporting sore
mouth. One of the reported side-cflects
of inhaled corticosteroids is sore throat.
The direct effects of inhaled
corticosteroids  on  oral  mucous
membrane are not known. However, the
use of inhaled corticosteroids may
sometimes increase the risk for Candida
infections in mouth, “" A condition that
is also occasionally associated with
painful ~feeling in  oral  mucous
membranes, Often the reason for sore
mouth remains unclear, but it is worth
noting that in several reports and
reviews, dry mouth has heen proposed as
one possible factor contributing to this
syndrome,

Hahtasis  was &  common
problem, 26% of controls have halitosis.
There are no reports available on the
prevalence of halitosis in  asthmatic
population. In this study the prevalence
of halitosis was highest among
asthmatics that had all the three risk
factors simultaneously,
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