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Abstract

Background: Xerostomia is a condition in which salivary secretion is reduced for various reasons. Some complications of the dis-
ease include tooth decay, burning mouth and atrophic mucosa.
Objectives: This study was conducted to determine the prevalence of xerostomia and its related factors in patients referred to Za-
hedan dental school in Zahedan city, Iran.
Patients andMethods: In this descriptive-analytical study, the questionnaires were completed for 400 patients (aged 20 - 71 years)
referred to Zahedan dental school in 2007. They were examined by an oral medicine specialist and the criteria of xerostomia diag-
nosis included fissuring lip, pale and atrophic mucosa, smooth, red and depapillated tongue, complaining sticking lips together,
cervical and top of teeth cusps caries and sticking tongue blade to mucosa. The presence of three criteria for at least a week and
unstimulated salivary flow rate < 0.1 were necessary to confirm the disease. The data were analyzed using the chi-square test by the
SPSS software version 16.
Results: From a total of 400 patients, 211 cases (52.8%) were females and 189 (47.2%) were males, of which 143 persons (35.8%) affected
by xerostomia.

The prevalence of xerostomia was higher in people older than 51 years (59.4%). Also, women (39.8%), antihistamine (90.9%)
and bronchodilator (83.3%) drugs users, patients with neural (%78.3) and psychotic (77.2%) disorders, cigarette smoking (52.2%) and
hookah (61.3%) users had experienced more xerostomia.
Conclusions: Xerostomia is more common in females and older people. According to the results of the present study, it seems that
the factors such as systemic disease involvement, taking medications, age and gender may be associated with xerostomia
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1. Background

Xerostomia or dry mouth is a condition in which sali-
vary secretion is not enough (1). Saliva is a complex and
important body fluid that plays a significant role in the
protection and lubrication of oral mucosa, digestion, taste
sensation remineralization of teeth, phonation, clearance
and buffering action and antibacterial activity. Therefore,
it is critical for maintaining and protection of oral and
dental health and is necessary for the integrity of the oral
tissues (2, 3). Salivary gland hypo-function (objective evi-
dence of low saliva secretion) and the subjective complaint
of dry mouth can have an important effect on many as-
pects of oral function and general health; thus, they can
cause a significant decline in the quality of life (3, 4). Com-
mon causes of dry mouth included the salivary gland atro-
phy, taking antidepressant and antihypertensive medica-
tions, history of radiation therapy in head and neck region,
chemotherapy, the Sjogren’s syndrome, smoking and af-

fecting by diseases such as diabetes and hypertension (1, 5-
8).The prevalence of xerostomia varies between 25% to 40%
and it is more common in women and elderly persons (1,
5-7).More than 1500 drugs can cause xerostomia (7).

In some studies, the incidence of xerostomia and re-
lated factors was evaluated (3). Thomson’s study showed
that (2006) taking medications such as antidepressants,
iron and analgesics can cause xerostomia. In this study, 10%
of the participants were affected by xerostomia and there
was no significant difference in the prevalence of xerosto-
mia between men and women (9).

In Pajukoski’s study (2001) (10), 63% of hospitalized pa-
tients complained of xerostomia and this condition was
more common among women. In this study, a decreased
salivary flow rate and respiratory disease were the most im-
portant causes of xerostomia.

In Salako et al. study (2005) (11), a total of 20% of
Saudian adults were affected by xerostomia. The condition
was more common in those who taking medication and
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old people.
In Pujol et al. study (1998) (12), 7.9% of the Spanish

adults involved with xerostomia and systemic medication
as well as age were directly correlated with dry mouth.

The most important complications of dry mouth in-
cluded tooth decay, halitosis, burning sensation and atro-
phy of mucosa and impaired swallowing and speaking (7).

Orellana et al. (2006) (13) showed that 86.8% of elderly
Scandinavian people had xerostomia. They complained of
difficulty in chewing and swallowing and used antidepres-
sant and antihypertensive medications more than other
(healthy people without dry mouth).

One of the most important side effects of taking antide-
pressants and complications of psychological disorders is
dry mouth. Baharvand and Hemmati (14) assessed elderly
residents of sanitariums older than 65 years in Tehran and
found that dry mouth is more common in people with de-
pression, and sleep disorders and sedative users. In this
study 34% of the patients had xerostomia and the preva-
lence of this condition in women was higher than in men.

Several drugs are available that improve a salivary flow
rate, including cevimeline, pilocarpine and artificial saliva
which can be effective in increasing a salivary flow rate and
elimination of xerostomia symptoms (7).

Xerostomia is a condition that occurs frequently in el-
derly population and can be associated with multiple com-
plications. Also, the quality of life can be reduced by xeros-
tomia (3).

To prevent these complications, it is necessary that the
incidence of xerostomia and its related factors be detected.
Few studies have been performed in this field (3).

2. Objectives

Considering to the importance, psychosocial and phys-
ical effects of xerostomia, this study aimed to investigate
the prevalence of xerostomia and its related factors in pa-
tients attending to Zahedan dental school in Iran.

3. Patients andMethods

In this descriptive-analytical study, 400 patients re-
ferred to the oral medicine department in Zahedan dental
school, Iran, in 2007, were assessed for xerostomia through
the simple sampling method. The sample size was calcu-
lated to be 384 persons by considering P = 20% and the con-
fidence level 95%. To minimize the errors of the survey, the
sample size was determined 400 persons (5% more than
which was calculated through formula).

A written informed consent was obtained from each
patient. The patients with a history of radiation therapy in

head and neck region, those affected by the Sjogren’s syn-
drome or other connective tissue diseases and also preg-
nant women were excluded from the study. In case of
propensity, a questionnaire was completed for each partic-
ipant and his/her individual characteristics including age,
sex, systemic disease involvement, tobacco use and cur-
rent systemic medication were recorded. In this study, un-
stimulated saliva was collected by the spitting method (15)
during 9 - 11 AM. Participants were asked to avoid eating,
drinking, and brushing 90 minutes before sampling. In
this method, the patient must sit down and be comfortable
while collecting the saliva. The patients drained the saliva
in the tube by spitting 1-2 times every 1minute for 5 minutes
(15). All of the subjects were examined by an oral medicine
specialist using a mirror and xerostomia was diagnosed ac-
cording to the following criteria (9):

1-Lip dryness which was evident considering crack,
sloughing and lip stickiness together,

2-Crack, atrophy and pale color of mucosa,
3-Stickiness of instrument to mucosa,
4-Tongue dryness (smooth, red and depapillated ap-

pearance of tongue),
5-Decay of the cervical region and cusp tips of the teeth.
In presence of three of these criteria (9) and the un-

stimulated saliva flow rate < 0.1 (7), xerostomia diagnosis
was confirmed. Finally, all data were analyzed using Chi-
square test by SPSS software version 16 (SPSS Inc, Chicago,
Illinois, USA).

4. Results

From a total of 400 patients, aged 20 - 71 years, 211 cases
(52.8%) were women and 189 (47.2%) were men. A total of 84
females (39.8%) and 59 males (31.2%) had xerostomia. Dry
mouth was more common in females than in males. There
was a significant association between gender and xerosto-
mia (P = 0.04).

Patients were divided into three groups according to
the age. One-hundred and eighty-one patients (45.2%) were
under 30 years, 155 (38.8%) in the age range of 31 - 50 years
and 64 cases (16%) were older than 51 years.

The mean age of the participants was 35± 8.7 years. Xe-
rostomia was more common among patients older than 51
years and there was a statistically significant association
between xerostomia and age so that dry mouth was in-
creased with increasing age (P < 0.001) (Figure 1).

Forty out of 189 studied women were menopaused
and the prevalence of xerostomia was 42.5% (17 persons)
among them. While 39.2% of the nonmenopaused women
(67 persons) had xerostomia. There was a significant differ-
ence in the prevalence of xerostomia between menopausal
and nonmenopausal women (P = 0.003).

2 DCEJ. In Press(In Press):e7138.

Unc
orr

ec
ted

 P
roo

f

http://dentalcej.com/


Shirzaiy M and Bagheri F

0

10

20

30

40

50

60

70

80

Under
30

Years

50-31
Years

Over 51
Years

23.2

40.6

59.4

76.8

59.4

40.6

Xerostomia

Normal

Figure 1. Frequency of Xerostomia According to the Age in Studied Population

In the studied population, the prevalence rates of xe-
rostomia among tobacco users were as follows: 61.3% in
hookah users, 52.2% in smokers, 32.2% in snuff users and
33.3% in opium takers.

Table 1 shows consumption of systemic medications in
patients with xerostomia. The prevalence of xerostomia in
drug users was 63.6%. Also, 21.9% of the subjects used no sys-
temic drugs. There was a significant association between
xerostomia and taking medications (P < 0.001).

Table 1. Comparison of Taking Medications in Patients With Xerostomia and Healthy
Individuals in Studied Populationa

Xerostomia TakingMedications Yes No

Sedative, antidepressant 19 (73.1) 7 (26.9)

diuretic 19 (73.1) 7 (26.9)

Antihistamines 10 (90.9) 1 (9.1)

Antihyperthyroidism 9 (64.3) 5 (35.7)

Hypoglycemic and Lipid-lowering agents 14 (70) 6 (30)

Bronchodilator 10 (83.3) 2 (16.7)

Antibiotic 2 (16.7) 10 (83.3)

Analgesics 1 (9.1) 10 (90.9)

Total 84 (63.6) 48 (36.4)

P valueb P < 0.001 P < 0.001

aValues are expressed as No.(%).
bChi-square test.

In this study, 50% of the subjects with a history of
mouth breathing were affected by xerostomia.

Systemic disease involvement in the studied popula-

tion has shown in table 2.The Prevalence of xerostomia was
72% in this group and 28% in healthy persons. There was a
significant difference between the two groups (P < 0.001).

Table 2. Comparison of Systemic Diseases in Patients With Xerostomia and Healthy
Individuals in Studied Populationa

Xerostomia Systemic Diseases Yes No

Psychotic depression-dementia, sleep
disorders, anxiety

34 (77.2) 10 (22.8)

Endocrinediabetes-hypothyroidism-
hyperthyroidism

17 (58.6) 12 (41.4)

Respiratory asthma-emphysema-chronic
bronchitis-mouth breathing

9 (64.3) 5 (35.7)

cardiovascular disease Angina pectoris,
hypertension-heart failure

22 (75.9) 7 (24.1)

Neural Parkinson-history of cerebrovascular
disease

18 (78.3) 5 (21.7)

Total 100 (72) 39 (28)

P valueb P < 0.001 P < 0.001

aValues are expressed as No.(%).
bChi-square test.

5. Discussion

The present study was conducted to evaluate the preva-
lence of xerostomia and its related factors in patients re-
ferred to Zahedan dental school. The prevalence of xeros-
tomia in the studied population was 35.8%. The results of
a systematic review determined that the prevalence of dry
mouth in 13 selected articles ranged from 0.9% to 64.8% (3,
13). Rad et al. (2013, Kerman) (3) reported that the preva-
lence of xerostomia in 1010 Kermanian subjects in Iran was
55%.They evaluated subjective xerostomia while we inves-
tigated objective xerostomia. The result of the Sreebny et
al. (16) study was in accordance with that of the present
study and the prevalence of xerostomia was 40%. Unlike
the present study, other researches on the prevalence of
oral dryness in general population showed that it can be
detected in up to 46% of the people (17).

Wilczynska-Borawska et al. (18) found that nearly 30%
of the old people experience some degrees of xerostomia.
Similarly in some studies, medication, age and gender
have been generally enforced as the most common causes
of oral dryness (17-19).

The prevalence of xerostomia in Pajukoski et al. study
(10) was higher (63%) than that reported in our study. Also,
Kaur et al. (2016) (20), unlike the present study, reported
that the prevalence of xerostomia in an adult population in
psychiatric clinic was 60%. In Pajukoski et al. (10) study hos-
pitalized patients and in Kaur et al. study (20) psychologic

DCEJ. In Press(In Press):e7138. 3

Unc
orr

ec
ted

 P
roo

f

http://dentalcej.com/


Shirzaiy M and Bagheri F

patients were evaluated while in the present study the
prevalence of xerostomia in dental patients was assessed.
Typically, the studied groups in Pajukoski et al. (10) and
Kaur et al. (20) studies had more oral and systemic prob-
lems, which predispose them to xerostomia. The preva-
lence of xerostomia in Thomson et al. (9) study was lower
than that of the current study (10%). This difference can be
due to different sampling methods and doing study on 32
year old persons in Thomson et al. study.

Unlike the present study, Hahnel et al. (2014) (21) re-
ported that the prevalence of xerostomiawas16% in their
study on 68 subjects older than 60 years. The conflicting
results of this study compared to the previous studies are
probably related to variety in sample size and age of the pa-
tients.

The results of the present study showed that xerosto-
mia is more common among women (39.8%) compared to
men (31.2%). The results of the Pajukoski et al. study (10) as
well as Silverman (22) and Nederfors et al. (23) studies were
consistent with the results of the present study and the
prevalence of this condition in women was higher than in
men, but there was no relationship between these two vari-
ants (gender and xerostomia) in Orellana et al. (13), Thom-
son et al. (9) and Salako et al. (11) studies.

Considering the high prevalence of xerostomia among
women, it seems that menopause and hormonal changes
can be predisposing factors for xerostomia. The results
of the recent study confirm this relation too. Other
studies mentioned that mouth dryness often occurs in
menopaused women but relation between these two vari-
ants is not clear now. It seems that hormonal changes in
menopause and depression related to it can be predispos-
ing factors for xerostomia development in women (24).

In our study, the prevalence of xerostomia was higher
in persons older than 51 years, which is similar to Neder-
fors et al. (23) and Orellana et al. (13) studies. Predispos-
ing factors of xerostomia in elderly individuals are dehy-
dration, systemic disease involvement, taking more medi-
cations and salivary gland changes (7).

In the present study, 50% of the patients with mouth
breathing had xerostomia. Similarly Nahri et al. (25) con-
cluded that there is a close relationship between xerosto-
mia and mouth breathing. Mouth breathing leads to de-
crease in oral mucosa wetness, which deteriorates the sen-
sation of oral dryness but is not related to lower function
of salivary glands. In the present study the highest rate
of mouth dryness was reported in patients involved with
neuro-psychological disorders; similarly in Thomson et al.
study (9), psychologic disorders was a predisposing factor
for xerostomia. According to the results of more studies,
the use of tranquilizers and antidepressant drugs in psy-
chotic patients is a predisposing factor that can cause de-

terioration and durability of the symptoms of xerostomia
(10-12).

Over1500 drugs have been identified as having some
xerogenic effects. Among them antihistamines, antide-
pressant and diuretics with different mechanism can
cause xerostomia (7). In the present study, antihistamines
and bronchodilators more than other pharmaceutical
groups can cause xerostomia. Orellana (13) and Murray
Thomson et al. (9) achieved similar results too. Although
in our study the influence of bronchodilators on xerosto-
mia was more noticeable, other studies often have pointed
that tranquilizers and antidepressants caused xerostomia
(7, 10, 16). Analgesics had a minimum effect in xerostomia
occurrence in our study; however, the results of Thomson
et al. study (9) showed that an analgesic’s role in xerosto-
mia occurrence was significant.

In general, in our study 63.2% of the patients who tak-
ing one or two drugs had xerostomia, which is similar to
Dawidson et al. study (26).

Some systemic diseases are a predisposing factor for
dry mouth development. In this study 66.7% of the diabetic
patients had xerostomia. Sreebny et al. (16) study reported
that 40% - 80% of diabetic patients involved with xerosto-
mia. Diabetes can cause xerostomia through effect on sali-
vary glands function and decreasing salivary secretion.

In our study the prevalence of xerostomia in patients
with psychotic and cardiovascular disease was higher than
in other subjects. This finding is similar to Thomson’s
results. Psychological disorders decrease saliva secretion
and mucosal moisture, which fortify mouth dryness (9).

In the present study, 64% of the patients with breath-
ing disorders were affected by xerostomia, which is in
agreement with Pajukoski et al. (10) results.

In this study, the prevalence rates of xerostomia among
cigarette smokers (52.2%) and hookah users (61.3%) were
more than snuff users (32.2%) and opium takers (33.3%).

Porter and Borges et al. (27, 28) concluded that
cigarette and tobacco use can be considered as two impor-
tant factors for xerostomia occurrence.

Although the sample size is small in the present study,
due to the different strata of society including young peo-
ple and the elderly, healthy people and persons with the
systemic disease, attending to the dental school for their
dental problems, the results of this study can be approxi-
mately extended to the entire community.

5.1. Conclusion

It seems that xerostomia is more common in females
and elderly people. The prevalence of xerostomia is
relatively high and systemic diseases (especially psycho-
neurological disorders) medication used (especially anti-
histamines and bronchodilators), age and gender were the
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related factors with xerostomia. Since in some cases there
was no predisposing factor for xerostomia, it is necessary
that further studies be performed in this field to survey
other possible factors. All of the groups with high likeli-
hood of dry mouth should be investigated, at regular inter-
vals and screened for early signs of dry mouth, for treating
and prevention from disease progression.
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