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ABSTRACT Objective: This study aimed to explore the relationship
between psychological factors, quality of life, and the presence of xe-
rostomia in patients seeking dental treatment. Material and Methods:
Depression Anxiety Stress Scale (DASS-21), Oral Health Impact Pro-
file (OHIP-14), and The Xerostomia Inventory (XI-11) questionnaires
were sent to the patients using WhatsApp and “Google Forms” because
of the coronavirus disease-2019 pandemic lockdown. Statistical anal-
yses were performed to determine the relationship between the DASS-
21, OHIP-14, and XI-11 questionnaire scores, using Pearson’s
correlation test. Results: The study revealed that the prevalence of de-
pression was 24.1%, anxiety was 29.3%, and stress was 20.7%. An in-
crease in depression, anxiety, and stress levels was associated with a
higher likelihood of xerostomia (p=0.404; p=0.451; p=0.338). Xeros-
tomia was present in 54.6% of the patients. There was a significant re-
lationship between gender and xerostomia (p=0.028); women were
more prone to xerostomia. Age and xerostomia were found to be sig-
nificantly correlated (p=0.023); xerostomia diminished as age in-
creased. Among the patients in this study, 99.3% had a high quality of
life, and xerostomia prevalence increased as the quality of life de-
creased (p=0.433). Conclusion: However, since the quality of life was
high in this study, the high prevalence of xerostomia is more related to
psychological conditions such as depression, anxiety, and stress, which
increased during the pandemic lockdown.

Keywords: Anxiety; depression; xerostomia;
quality of life; psychology; stress

OZET Amac: Bu galisma, dis tedavisi i¢in bagvuran hastalarda psiko-
lojik faktorler, yagam kalitesi ve kserostomi varligr arasindaki iligkiyi
incelemeyi amaglamistir. Gereg ve Yontemler: Koronaviriis hastaligi-
2019 pandemi karantinasi nedeniyle hastalara Depresyon Anksiyete
Stres Olgegi [Depression Anxiety Stress Scale (DASS-21)], Agiz Sag-
lig1 Etki Profili [Oral Health Impact Profile (OHIP-14)] ve Kserostomi
Envanteri [Xerostomia Inventory (XI-11)] anketleri WhatsApp ve “Go-
ogle Formlar” kullanilarak gonderildi. Pearson korelasyon testi kulla-
nilarak DASS-21, OHIP-14 ve XI-11 anket puanlari arasindaki iliskiyi
belirlemek igin istatistiksel analizler yapildi. Bulgular: Calisma, dep-
resyon prevalansinin %24,1, anksiyetenin %29,3 ve stresin %20,7 ol-
dugunu ortaya koydu. Depresyon, anksiyete ve stres diizeylerindeki
artly, kserostomi olasiliginin daha yiiksek olmasiyla iliskiliydi
(p=0,404; p=0,451; p=0,338). Hastalarin %54,6’sinda kserostomi mev-
cuttu. Cinsiyet ile kserostomi arasinda anlamli bir iliski vardi (p=0,028);
kadinlar kserostomiye daha yatkindi. Yas ve kserostomi arasinda an-
laml1 bir korelasyon bulundu (p=0,023); kserostomi yas arttikca azali-
yordu. Bu galismadaki hastalarin, %99,3{iniin yasam kalitesi yiiksekti
ve kserostomi prevalansi yagam kalitesi azaldik¢a artryordu (p=0,433).
Sonug¢: Calismadaki katilimcilarin, yasam kalitesi yiiksek olmasina rag-
men kserostomi prevalansinin yiiksek olmasi pandemi karantinast si-
rasinda artan depresyon, anksiyete ve stres gibi psikolojik durumlarla
daha fazla iligkilidir.

Anahtar Kelimeler: Anksiyete; depresyon; kserostomi;
yasam kalitesi; psikoloji; stres
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Psychological factors such as stress, anxiety, and
depression are closely linked to dry mouth.! Most of
the studies in the literature investigating the connec-
tion between psychological factors and dry mouth
have predominantly focused on hyposalivation or the
assessment of salivary flow.? Xerostomia, however,
differs from hyposalivation in that it is related to both
the rate of salivation and an irregular thickness of the
salivary film on soft and hard tissue surfaces. Varia-
tions in salivary composition, which contribute to this
thickness, have also been associated with the sensa-
tion of dry mouth.> Importantly, patients suffering
from xerostomia do not always present with hypos-
alivation.* Some studies suggest that individuals re-
porting xerostomia symptoms may maintain normal
or even elevated salivary flow, yet still experience a
dry mouth sensation.>’ Hyposalivation, characterized
by a measurable decrease in salivary flow rate, is typ-
ically assessed using sialometry. Conversely, xeros-
tomia should be assessed through self-reported
questionnaires, as it reflects a subjective feeling of
dryness in the mouth.* Additionally, the etiology of
xerostomia may also be influenced by psychological
factors and lifestyle choices.!

Common forms of psychological distress
namely depression, stress, and anxiety significantly
impair quality of life.! Earlier studies have identified
depression as a crucial underlying cause of dry
mouth.?? Xerostomia can result from the physiologi-
cal impact of depression on salivation.' Furthermore,
research has shown that the sensation of dryness is
closely linked to severe depression, even in the ab-
sence of salivary dysfunction.!! Interestingly, many
individuals with anxiety-related xerostomia exhibit
normal salivary flow.!?

The aim of this study was to evaluate the relation-
ship between psychological factors, quality of life, and
the presence of xerostomia in patients seeking dental
treatment at Ankara University Faculty of Dentistry.

I MATERIAL AND METHODS

The study adheres to the Declaration of Helsinki and
was approved by the Clinical Research Ethics Com-
mittee of the Ankara University Faculty of Dentistry
(date: December 9, 2020; no: 14/02). The partici-

pants, aged between 20-65 years, who agreed to par-
ticipate were included in this cross-sectional study,
ensuring equal representation of men and women
within each age group.

The sample size was initially calculated as 266,
but 300 volunteers were included in the study until
the number of male and female participants was bal-
anced. Patients whose information was obtained from
the patient registration system were called to inform
them about the aims of the study. A total of 300 vol-
unteers, whose reading, listening and answering skills
were found to be sufficient and who gave verbal con-
sent, were sent survey forms created for this study via
WhatsApp. Surveys prepared using Google Forms
were distributed via WhatsApp between January-Au-
gust 2021. All volunteers were asked to read a text
explaining the study before starting the survey and to
check the box next to the consent tab to indicate that
they were informed and their consent was obtained.
The survey system did not include any participants
who did not give this consent. Thus, both verbal and
written consent was obtained from the patients.

QUESTIONNAIRE FORM

The questionnaire was divided into four sections,
which were adapted from previously used question-
naires (detailed in the Appendix Materials).>!>!?

Sociodemographic Information

The first part of the questionnaire included sociode-
mographic information such as first and last name,
phone number, gender, date of birth, age, medical his-
tory, and medications used, as reported by the pa-
tients.

Psychometric Measurements

The 42-question Depression Anxiety Stress Scale
(DASS-42), developed by Lovibond and Lovibond, is
a psychometric tool used to assess emotional distress
levels.!® This scale includes 14 questions each for de-
pression, anxiety, and stress. The 21-item version of
the DASS, utilized in this study, was developed by
Henry and Crawford and is designed for self-scoring
of depression, anxiety, and stress indicators.!*

The DASS-21 measures the three emotional
state depression, anxiety, and stress using seven ques-



tions for each. The scale is graded on a four-point sys-
tem, with ratings as follows: 0 for “not suitable for
me”, 1 for “somewhat suitable for me”, 2 for “usu-
ally suitable for me”, and 3 for “completely suitable
for me”.15 In this study, the Turkish version of the
DASS-21 questionnaire was used.

For the DASS-42, cut-off points have been estab-
lished to assess the severity of each emotional state, and
the total score is calculated by summing the scores from
the subscales.!® For depression, anxiety, and stress, the
acceptable ranges are 0-9, 0-7, and 0-14, respectively.
Scores above these ranges indicate increasing severity,
ranging from mild to severe.'>!® In the final computa-
tion for the DASS-21, the scores from each subscale
are multiplied by 2.!7 The manual calculations for this
are displayed in the Appendix Materials.'?

Oral Health Impact Profile

The Oral Health Impact Profile (OHIP), one of the
most commonly used tools for measuring quality of
life, was originally developed to assist healthcare pro-
fessionals in evaluating the effects of oral health on
an individual’s well-being. The OHIP questionnaire
addresses various aspects, including functional limi-
tations, physical pain and disability, psychological
discomfort, and social disability.8

Slade condensed the original OHIP into a more
concise version, the OHIP-14, consisting of 14 ques-
tions, which is now the most frequently used form.'® In
this version, patients are asked to select which of the
five available response options best describes their
symptoms in the preceding month. The response op-
tions are as follows: “Never” (0 points), “Hardly Ever”
(1 point), “Occasionally” (2 points), “Fairly Often” (3
points), and “Very Often” (4 points). This scoring
method produces an overall score ranging from 0 to 56.

To categorize the severity of oral health impacts,
a cut-off point of 2.5 was established, where an aver-
age score of less than 2.5 was classified as low OHIP-
14 and a score greater than 2.5 as high OHIP-14."
Based on these scores, patients were divided into 2
groups: those with lower and higher OHIP-14 scores.

The questionnaire was divided into 7 sections,
with each section containing 2 questions: functional
limitations, physical discomfort, physiological dis-

comfort, physical disability, social disability, and
handicap. By incorporating these seven sections, a
single composite score was obtained to assess the
quality of life. As the total score increased, the sever-
ity of the problem also increased, resulting in a de-
crease in the quality of life.'®

Xerostomia Questionnaire

In this study, the original 11-item Xerostomia Inven-
tory (XI-11), developed by Thomson et al. in 1999,
was utilized to assess the presence and severity of xe-
rostomia.® This inventory employs a 5-point Likert
scale to evaluate each symptom, ranging from
“never” to “always”, with corresponding scores:
never=0,
quently=3, and always=4. A total score was calcu-

almost never=1, sometimes=2, fre-
lated for each participant by summing the responses
across all items, with higher scores reflecting more
severe symptoms of xerostomia. The scoring range
was from 11, indicating no xerostomia, to a maxi-
mum of 44, indicating severe xerostomia. The fol-
lowing score ranges were applied to categorize the
severity of xerostomia:

m 0-11: no xerostomia;

m 12-22: mild xerostomia;

m 23-33: moderate xerostomia;
m 34-44: severe xerostomia.?

The questionnaire was designed using Google
Forms, and responses were considered for statistical
analysis only if the forms were fully completed in ac-
cordance with the provided instructions.

No preliminary study was conducted because
previous studies demonstrated the validity and relia-
bility of the questionnaire forms that were used in this
research.!521:22

STATISTICAL ANALYSIS

In this study, the presence of xerostomia was assessed
among participants. To determine the required sam-
ple size, the power analysis tool from the G*Power
software was employed. The analysis revealed an ef-
fect size of 0.10, with an alpha () value of 0.05 and
a power value (1-p) of 0.80. Consequently, a total of
266 samples were initially calculated, but to ensure a
more robust dataset, 300 individuals were included



APPENDIX

Survey Form $1:
SOCIODEMOGRAPHIC DATA

Age

Gender: Female/male
Survey Form $2:

Depression-Anxiety-Stress Scale (DASS-21)

1.1 had a hard time calming myself down (Stress 1)
. My mouth felt dry (anxiety 1)

. 1 did not feel any positive emotion (Depression1)

2
3
4. | had trouble breathing at times (such as wheezing and shortness of breath without any physical effort) (anxiety2)
5. It was difficult for me to use it in my attempt to do something (Depression2)
6. | intended to exaggerate when | reacted to situations (Stress2)
7. | felt shaky (for example, in my hands) (Anxiety3)
8. | always felt nervous (Stress3)
9. Worried about situations where | panicked and might seem ridiculous (anxiety4)
10. I felt like I had no desire for anything (Depression3)
11. | felt restless (Stress4)
12. I had a hard time relaxing (Stress5)
13. | felt depressed and unmotivated (Depression4)
14. | had no tolerance for things that prevented me from continuing to do what | was doing {Stress6)
15. | felt | was going to panic (anxiety5)
16. | did not feel enthusiastic about anything (Depression5)
17. | felt worthless as a person (Depression6)
18. | felt a little too emotional/sensitive (Stress7)
19. | knew my heart rate had changed even though | was not doing anything physically rigorous (for example, increased heart rate Irregular heartbeat) (anxi-
ety6)
20. | am afraid for no reason (anxiety7)
21. | felt that life had no meaning (Depression7)
DEPRESSION 3, 5, 10, 13, 16, 17, 21
STRESS 1,6, 8, 11,12, 14, 18
ANXIETY 2,4,7,9, 15,19, 20
Survey Form $3:
OHIP (Oral Health Impact Profile) Oral Health Impact Questionnaire:
The following questions measure the impact of a person’s oral health on their quality of life.
1- Have you ever had any difficulty pronouncing words due to issues with your teeth, mouth, or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always
2- Have you noticed that issues with your teeth, mouth, or dentures have made your sense of taste worse?
A)never  B)almostnever ~ C)sometimes  D)often  E)always
3- Have you ever had a severe pain in your mouth?
A)never  B)almostnever  C)sometimes D) often E) always
4- Have you been uncomfortable eating any food due to problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always
5- Have you ever lost consciousness because of your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always
6-Did you feel nervous because of your teeth, mouth or dentures?

A)never  B)almostnever  C)sometimes D) often E) always
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7-Do you think that you cannot get enough nutrition due to problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes D) often E) always

8-Have you had to take a break from eating due to problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always

9-Do you have trouble calming down because of problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes D) often E) always

10- Have you ever felt a little embarrassed about problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes D) often E) always

11- Have you ever felt uncomfortable with others because of problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always

12- Have you had difficulty doing your usual work because of problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes D) often E) always

13- Have you felt that life in general was less satisfying because of problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes D) often E) always

14- Have you ever been unable to work completely due to problems with your teeth, mouth or dentures?
A)never  B)almostnever  C)sometimes  D)often  E)always

Survey Form $4:

XEROSTOMIA INVENTORY (XI-11)

1. Do you need a drink to swallow food?
A)never  B)almostnever  C)sometimes D) often E) always

2. When you eat, does your mouth feel dry?
A)never  B)almostnever  C)sometimes  D)often  E)always

3. Do you awaken at night to drink water?
A)never  B)almostnever  C)sometimes D) often E) always

4. Do you feel dryness in your mouth?
A)never  B)almostnever  C)sometimes D) often E) always

5. Do you find it difficult to swallow dry food?
A)never  B)almostnever  C)sometimes  D)often E)always

6. Do you use candy or throat lozenges to relieve your dry mouth?
A)never  B)almostnever  C)sometimes D) often E) always

7. Do you ever have issues with food swallowing?
A)never  B)almostnever C) sometimes D) often E) always

8. Do you feel dryness on your skin?
A)never  B)almostnever  C)sometimes  D)often  E)always

9. Do you feel dryness in your eyes?
A)never  B)almostnever  C)sometimes D) often E) always

10. Do you feel dryness on your lips?
A)never  B)almostnever  C) sometimes D) often E) always

11. Do you feel dryness inside your nose?
A)never  B)almostnever  C)sometimes  D)often  E)always

12. Do you have any sores in your mouth?
A)never  B)almostnever  C)sometimes D) often E) always

13. Do you feel burning in your mouth?
A)never  B)almostnever  C)sometimes D) often E) always

14. Do you have bad breath complaints?

A)never  B)almostnever  C)sometimes D) often E) always




in the study. Data analysis was performed using SPSS
24.0. The margin of error was set at 5% (p=0.05), and
a 95% confidence level was maintained throughout
the study. The relationship between xerostomia and
factors such as age and gender was evaluated using
the chi-square test. Pearson’s correlation test was em-
ployed to analyze the associations between the
DASS-21, OHIP-14, and XI-11 questionnaire results.

I RESULTS

The study involved 300 volunteer participants,
equally distributed across 5 age groups (20-29, 30-
39, 40-49, 50-59, and 60-65 years), with gender dis-
tribution being balanced within each group. The
mean age of the participants was 44.02+13.98 years.
Sociodemographic characteristics are presented in
Table 1. To evaluate stress, anxiety, and depression
levels among participants, the DASS-21 question-
naire was utilized. The results, depicted in Figure 1,
revealed that 24.1% of patients experienced depres-
sion, 29.3% had anxiety, and 20.7% reported high
stress levels. The OHIP-14 questionnaire (provided
in the Appendix Materials) was employed to assess
the quality of life related to oral health. The study
found that quality of life decreased as the OHIP-14
scores increased. Notably, 99.3% of patients reported
a high quality of life, whereas 0.7% reported a low
quality of life (Table 2).

The current study found a 54.6% presence of xe-
rostomia (Figure 2). The chi-square test was used in
this study to assess the relationship between age
groups and the presence of xerostomia (Table 3). Age
and xerostomia had a significant association
(p=0.023). Xerostomia decreases with increasing age.
Pearson’s correlation test was used to assess the re-
lationship between the XI-11, OHIP-14, and DASS-
21 scores (Table 4). The results showed that the
quality of life was inversely related to higher OHIP
scores, meaning that as xerostomia increased, quality
of life decreased (p=0.433). Additionally, depression,
anxiety, stress, and total DASS scores all had direct

TABLE 1: Patients’ age, gender, presence of systemic disease
and medication use

Age 20-29 yearsofage 60 20.0
30-39 yearsofage 60 20.0
40-49 yearsofage 60 20.0
50-59 yearsof age 60 20.0
60-65 yearsofage 60 20.0

Gender Female 150 50.0
Male 150 50.0
Do you have a systemic disease?  Yes 91 30.3
No 209 69.7
Do you take any medications? Yes 94 31.3
No 206 68.7
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FIGURE 1: Evaluation of patients’ depression, anxiety, and stress levels



TABLE 2: OHIP-14 levels of patients

%
99.3
0.7

n
Low* 298
High** 2

OHIP-14

*Ascore of less than 2.5 is classified as low level OHIP-14; **A score of more than 2.5
is classified as high level OHIP-14; OHIP-14: Oral Health Impact Profile

TOTAL

SEVERE

MODERATE

MILD

NO XEROSTOMIA

0,00%

10,00%

20,00% 30,00% 40,00% 50,00%

60,00%

FIGURE 2: Xerostomia presence in the population

correlations with xerostomia. Specifically, as the lev-
els of depression, anxiety, and stress increased, so did
the prevalence of xerostomia (p=0.404; p=0.451;

p=0.338). As depression, anxiety, and stress scores
increased, OHIP-14 scores also rose. (p=0.461;
p=0.431; p=0.427; p=0.481, respectively). These
findings suggest that a decrease in oral health-related
quality of life is associated with an increase in de-
pression, anxiety, stress, and xerostomia.

A t-test was performed to analyze the question-
naire scores by gender (Table 5). Statistically signif-
icant differences were observed between men and
women regarding xerostomia, depression, anxiety,
stress, and the overall DASS-21 evaluation (p=0.004;
p=0.041; p=0.016; p=0.016, respectively), with
women showing higher mean scores.

A one-way analysis of variance was conducted
to assess the relationship between DASS scores and
age. The results revealed a statistically borderline dif-
ference in depression scores among the different age
groups (p=0.036). Upon further examination, it was
observed that the highest mean depression scores

TABLE 3: Relationship of xerostomia with age, gender, presence of systemic disease and medication use
Xerostomia
None Yes
n % n % Chi-square p value
Age 20-29 years of age 18 30 42 70 17.813 0.023*
30-39 years of age 26 43.3 34 56.6
4049 years of age 27 45 33 55
50-59 years of age 29 48.3 31 599
60-65 years of age 36 60 24 40
Gender Female 60 40.0 90 60 7.132 0.028
Male 76 50.7 74 49.3
Do you have a systemic disease? Yes 37 40.7 54 59.4 1.198 0.549
No 99 47.4 110 52.6
Do you take any medications? Yes 37 394 57 60.6 1.970 0.373
No 99 48.1 107 51.9
*p<0.05
TABLE 4: The relationship between the XI, the OHIP, and the DASS-21
Xerostomia Inventory Quality of life Stress Depression Anxiety DASS total
Xl 1 0.433" 0.338™ 0.404™ 0.451™ 0.431™
Quality of life 1 0.427* 0.461* 0.431* 0.481*
Stress 1 0.742" 0.757 0.926™
Depression 1 0.742** 0.905*
Anxiety 1 0.904*
DASS total 1

*p< 0.05; ** p<0.01; XI: Xerostomia Inventory; OHIP: Oral Health Impact Profile; DASS: Depression Anxiety Stress Scale



TABLE 5: Examination of questionnaire scores in terms of gender

Gender n X SD t value p value

Xl Female 150 14.05 7.28 2.894 0.004*
Male 150 11.81 6.10

Functional restriction Female 150 0.68 0.79 0.314 0.754
Male 150 0.65 0.68

Physical pain Female 150 1.12 0.95 0.098 0.922
Male 150 1.1 0.81

Physiological discomfort Female 150 0.59 0.63 0.805 0.422
Male 150 0.53 0.58

Physical disability Female 150 0.75 0.88 1.196 0.232
Male 150 0.64 0.81

Physiological disability Female 150 0.80 0.85 0.101 0.919
Male 150 0.79 0.86

Social disability Female 150 0.83 0.95 0.384 0.701
Male 150 0.79 0.85

Handicap Female 150 0.56 0.75 -1.060 0.290
Male 150 0.66 0.83

Life quality Female 150 0.75 0.67 0.316 0.752
Male 150 0.74 0.51

Stress Female 150 4.49 477 2.181 0.030*
Male 150 3.38 3.98

Depression Female 150 312 4.02 2.055 0.041*
Male 150 2.28 343

Anxiety Female 150 3.33 3.73 2415 0.016*
Male 150 2.37 313

DASS total Female 150 10.93 11.51 2426 0.016*
Male 150 7.98 9.47

*p<0.05; SD: Standard deviation; XI: Xerostomia Inventory; DASS: Depression Anxiety Stress Scale

were found in the 20-29 age group, with a gradual de-
crease in scores as age increased (Table 6).

I DISCUSSION

Depression, stress, and anxiety are key psychologi-
cal factors that influence the onset of xerostomia."
While many studies investigating the causes of hy-
posalivation and xerostomia have primarily focused
on the impact of medications, psychological factors
have often been overlooked. This study aimed to as-
sess the correlation between xerostomia and psycho-
logical conditions such as depression, anxiety, and
stress, finding no significant correlation between xe-
rostomia and the presence of systemic disease or
medication usage. Additionally, 99.3% of partici-
pants reported a high quality of life related to their
oral health, suggesting that psychological factors con-

tributed significantly to the high prevalence of xe-
rostomia in this study. Bergdahl and Bergdahl also
found that depression, anxiety, and stress are critical
factors in the experience of subjective dry mouth.>

Ohara et al. specifically examined the impact of
depression on xerostomia in an elderly population,
finding that depressed individuals had a higher like-
lihood of experiencing xerostomia.” The DASS-21
questionnaire was used for psychometric data collec-
tion, revealing a positive correlation between the Xe-
rostomia Inventory and DASS-21 scores.?! Consistent
with existing literature, this study found that the pres-
ence of xerostomia increased as depression, anxiety,
and stress levels rose. Interestingly, although the ex-
isting literature suggests that xerostomia increases
with age, our findings revealed the opposite trend.
This unexpected increase in xerostomia among



TABLE 6: The relationship between age and DASS-21 scores

Age n
Stress 20-29 years old 54
30-39 years old 56
40-49 years old 43
50-59 years old 44
60-65 years old 34
Depression 20-29 years old 54
30-39 years old 56
40-49 years old 43
50-59 years old 44
60-65 years old 34
Anxiety 20-29 years old 54
30-39 years old 56
40-49 years old 43
50-59 years old 44
60-65 years old 34
DASS total 20-29 years old 54
30-39 years old 56
40-49 years old 43
50-59 years old 44
60-65 years old 34

X
3.74
3.79
2.95
2.64
3.97
291
2.80
2.14
1.39
1.38
3.07
2.98
244
1.41
2.88
9.72
9.55
7.53
543
8.24

SD F
422 0.937
424
3.63
352
420
3.58
3.51
2.70
2.35
2.67
3.62
3.70
275
1.97
341
10.80
10.50
8.11
6.77
8.84

p value
0.443

2.623

0.036*

2.090

0.083

1.686 0.154

*p<0.05; DASS: Depression Anxiety Stress Scale; SD: Standard deviation

TABLE 7: DASS-42 manual calculation chart
Depression Anxiety Stress
Normal 0-9 0-7 0-14
Light 10-13 8-9 15-18
Moderate 14-20 10-14 19-25
Severe 21-27 15-19 26-33
Very severe 28+ 20+ 34+

DASS: Depression Anxiety Stress Scale

younger individuals may be explained by the signif-
icantly higher depression scores observed in this age
group. Since psychological distress including de-
pression is known to reduce salivary flow and in-
crease the perception of dry mouth, it is plausible that
elevated depression levels among younger partici-
pants contributed to the increased prevalence of xe-
rostomia in this population (p=0.036). Several studies
focusing on younger populations, similar to this one,
have also observed an association between xerosto-
mia and depressive states.?*2® Atif et al., in their 2021
study with students, found stress to be associated with
xerostomia.! A study have shown that depressive dis-
orders are prevalent, can reduce salivary flow rates,

and that many patients with depression experience
subjective dry mouth symptoms unrelated to xeros-
tomia. It is important to note that Ohara et al. in-
cluded objective assessments of salivary flow rate in
their study, whereas our research relied on self-re-
ported xerostomia symptoms based on questionnaire
data.?® This methodological difference may explain
the contrast in findings, as our results reflect per-
ceived xerostomia rather than measured salivary hy-
pofunction. Abetz et al., in 2011, also found
correlations between oral signs and symptoms and
psychological distress, using the DASS-21 question-
naire to assess psychometric parameters, similar to
this study.?® The high prevalence of xerostomia and
depression among young individuals may be associ-
ated with common age-related factors such as aca-
demic and social stress, life uncertainties, and
increased psychological sensitivity.

Saliva plays a crucial role in maintaining and
regulating oral health.? In cases of prolonged xeros-
tomia, it not only causes discomfort to the patient but
also diminishes the overall quality of life. Thus, it is
essential to explore the psychogenic effects, which



are considered as etiological factors, in the develop-
ment of xerostomia.*® The study found a higher preva-
lence of xerostomia in females compared to males,
with a statistically significant correlation between
gender and xerostomia (p=0.028). This finding aligns
with the results reported by Nederfors et al., where
the prevalence of xerostomia was found to be 23.1%
in males and 28.3% in females.*! In this study, fe-
males also exhibited higher levels of depression, anx-
iety, and stress than males, with statistical
significance (p=0.041, p=0.016, p=0.030, respec-
tively). A t-test analysis of the questionnaire scores
by gender showed statistically significant differences
in terms of xerostomia, depression, anxiety, stress,
and the overall DASS-21 score. As quality of life de-
creased, there was an increase in depression, anxiety,
and stress scores (p<0.05). Other studies in the liter-
ature also report a higher incidence of xerostomia in
females.!**!32 Psychological distress is known to re-
duce salivary flow and enhance the perception of dry
mouth. Furthermore, women may be more emotion-
ally responsive and more likely to report both psy-
chological and somatic symptoms. Hormonal
influences, such as fluctuations in estrogen levels,
may also contribute to alterations in salivary gland
function. Additionally, the higher prevalence of an-
tidepressant use among women, as reported in the lit-
erature, may further support this association. These
factors may collectively explain the elevated rates of

xerostomia among female participants in our sample.

Many studies have linked the high prevalence of
xerostomia in the elderly population to systemic dis-
eases and medication use.”?!* However, in this
study, no significant correlation was found between
the presence of systemic disease, medication usage,
and xerostomia (p=0.549, p=0.373, respectively).
Perotto et al. found that 24.8% of the patients in a
population of 117 experienced xerostomia due to
medication use.* Similarly, Freitas et al. reported that
59.0% of participants in their study experienced dry
mouth most of the day, which was associated with
the medication they used.** It is important to empha-
size that these studies mostly included older popula-
tions, specifically those aged over 65 years.
Considering the relatively young age of the study
population and the overall low frequency of systemic

disease and medication use, these variables are un-
likely to have significantly influenced the presence
of xerostomia in this sample. However, their potential
role should not be completely disregarded and war-
rants further investigation in future studies.

Xerostomia is not classified as a disease, but
rather as a set of pathological conditions that consid-
erably impact patients’ quality of life. It can affect
various oral functions such as chewing, swallowing,
prosthetic use, and speech.’® In this study, patients
with xerostomia exhibited higher OHIP-14 scores
and lower quality of life compared to those without
xerostomia. These findings align with previous re-
search, which demonstrated a strong correlation be-
tween xerostomia and quality of life in adults, and
several studies have noted that xerostomia signifi-
cantly diminishes oral-health-related quality of
life.#* Additionally, Bulthuis et al. found a signifi-
cant correlation between stress and xerostomia, sug-
gesting that it impacts overall quality of life.

A limitation of this study is the inability to con-
duct an oral examination due to the coronavirus dis-
ease-2019 pandemic. Furthermore, salivary flow
rates could have been assessed, and hyposalivation
states could have been incorporated into the study to
provide a more comprehensive understanding of xe-
rostomia. The study’s population was also limited to
patients who had previously sought dental examination,
potentially introducing selection bias. However, it is
well established that the pandemic exacerbates psy-
chological conditions such as stress, anxiety, and de-
pression. The depressive states evaluated in this study
were not limited to clinical depression alone. Only a
few patients were using antidepressants, which can
cause xerostomia. The positive correlation observed be-
tween the Xerostomia Inventory and depression indi-
cates that xerostomia is not solely attributed to
antidepressant use. The use of a comprehensive ques-
tionnaire to evaluate symptoms of depression, anxiety,
and stress helped raise awareness among the patients,
leading many of them to seek consultations with the
appropriate clinical specialists.

I CONCLUSION

The current study investigated the association be-
tween psychological factors, quality of life, and xe-



rostomia by employing a range of questionnaires. As
the levels of depression, anxiety, and stress increased,
the presence of xerostomia also correspondingly in-
creased. These results indicate that psychological fac-
tors have a significant impact on the presence of
xerostomia, at least within the studied group, and po-
tentially in the broader population as well. Addition-
ally, xerostomia was more prevalent among females,
with a significant correlation observed between gen-
der and xerostomia. Furthermore, depression, anxi-
ety, and stress were notably higher in females
compared to males. It can be inferred that the higher
prevalence of xerostomia in women is likely associ-
ated with these psychological factors.
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