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Abstract

Background: The objective of this study was to analyse the association between oral and general health variables
and obesity indicators with the sensation of dry mouth or xerostomia as evaluated on the Xerostomia Inventory
(XD).

Material and Methods: A total of 354 randomly selected subjects participated in this cross-sectional pilot study
and completed an anonymous questionnaire. Anthropometric, clinical, and xerostomic variables were evaluated.
Kruskal-Wallis, ANOVA and Bonferroni test were used for multiple comparisons. ROC curves and multinomial
logistic regression were used to determine the (OR) risk of xerostomia.

Results: A total of 30.7 % of respondents reported xerostomia based on XI. The dry mouth question, the XI
taken as a “gold standard”, showed a diagnostic sensitivity of 70.37 %, and a specificity of 83.27 % (AUC=0.768,
p<0.001). Logistical regression showed the highest xerostomia OR was associated to patients with bad self-per-
ceived health, 6.31 (CI 95% 2.89-13.80, p<0.001). In the model adjusted for tooth mobility, bone or respiratory
diseases, and the consumption of anxiolytics and antidepressants, the OR was 3.46 (CI 95% 1.47-8.18, p=0.005).
Conclusions: a high prevalence of xerostomia was found in this cross-sectional pilot study, which was significantly
more frequent in women, and increased with age. Xerostomia was associated to several systemic diseases, psycho-
logical conditions, and oral functional disorders such as tooth mobility.

These preliminary results can serve as the basis for developing guidelines for the application of innovative mea-
sures designed to improve the quality of life of individuals with xerostomia.

Key words: Xerostomia, systemic pathology, oral health, obesity, geriatrics.
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Introduction

Xerostomia is defined as the subjective sensation of
a dry mouth and is considered "the illness of modern
man". The term is frequently used to refer to a salivary
gland dysfunction with decreased salivary secretion, a
condition known as hyposialia or hyposalivation. The
subjective sensation (xerostomia) and the objective mea-
surement (hyposialia) do not always concur (1). The sen-
sation of oral dryness does not intrinsically involve a di-
minished quantity of saliva, as some patients diagnosed
for hyposalivation do not perceive this sensation. Hypo-
sialia is measured using sialometric (2), and patients are
administered the Xerostomia Inventory (XI) to evalu-
ate the severity of the sensation of mouth dryness (3).
The incidence and prevalence of xerostomia is higher in
women,and increases with age (4). Xerostomia has been
associated to an array of chronic pathologies and medi-
cations such as hypertension and Angiotensin-convert-
ing enzyme (ACE) inhibitor treatment, diuretics, and
medication for psychological disorders such as anxiety
or depression (5,6). A significant association has been
found between medication and xerostomia, (7) with ad-
verse reactions frequently linked to certain drugs, mak-
ing mouth dryness a pervasive problem among geriatric
patients (8). This segment of the population is numerous
in Galician society, where according to the National In-
stitute of Statistics the mean age is around 47.48 years.
The person’s lifestyle pattern such as alcohol consump-
tion and smoking is a key factor both in the occurrence
and in long-term xerostomia given that smokers exhibit
salivary gland dysfunction with diminished secretion of
aqueous (9). In terms of diet, ensuring the daily con-
sumption of fresh fruit and vegetables and the intake
of liquids is vital for rehydration and maintaining oral
health (10), given that the correct rehydration of oral
mucosa reduces symptoms (11).

Obesity is a major risk factor for an array of diseases,and
is related to xerostomia and other oral problems such
as caries, periodontitis, and tooth loss (12,13). Dyslipi-
daemia, arterial hypertension, and hyperglycaemia,
together form a cluster of medical conditions disorders
broadly referred to as the metabolic syndrome. The un-
derlying causes are multiple and include a sedentary
lifestyle, age, genetics, malnutrition, and even mastica-
tory hypofunctionality, as suggested in previous studies
of the group, where the number of functional teeth was
directly related to abdominal obesity. The increasing
prevalence of obesity leads to this metabolic syndrome
characterized by abdominal obesity, insulin resistance,
hypertension, and dyslipidaemia (14). Previous studies
of the group have shown that masticatory hypofunction-
ality may be associated to this metabolic syndrome, and
the number of functional teeth has been directly related
to abdominal obesity (15).

The presence of oral problems is associated to a poorer
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self-perception of quality of life (16). Moreover, bad
oral health has been found to raise the risk of certain
conditions such as aspiration pneumonia, cardiovascu-
lar disorders, diabetes, among others (17), though fur-
ther research is required in most of the branches of geri-
atric odontology (18). The objective of this study was to
analyse the association between oral and general health
variables and obesity indicators with the sensation of
dry mouth or xerostomia as evaluated on the XI.

Abbreviations: Body Mass Index (BMI); Waist-to
height ratio (WHtR); Xerostomia Inventory (XI).

Material and Methods

- Study design

This cross-sectional study complied with the ethical
principles of the Helsinki Declaration 2013, and was
approved by the Ethics Committee of Galicia under
reference PGU-HD-2018-01, as part of the research
project analysing the association between general and
oral health. The data were gathered anonymously from
October 2019 to February 2020 in accordance with the
recommendations of the STROBE guidelines for obser-
vational studies (19). All participants freely volunteered
and informed consent was obtained prior to inclusion in
the study. Respondents were assured their data would
remain anonymous and confidential according to the
Spanish Data Protection Laws.

- Questionnaire design

A self-report questionnaire was designed in Google
forms, consisting of 36 questions with a binary or mul-
tiple response format with closed options. The ques-
tionnaire was divided into 5 sections referring to (I)
sociodemographic data, (II) oral health, (III) general
health, (IV) overweightness and/or obesity, (V) xero-
stomia. The data was gathered using the questionnaire
designed in Google Forms, and was read aloud by the
interviewer to assist in the understanding and use of
technology when requested by the respondent, or to
clarify any queries. I) sociodemographic data: location
of questionnaire administration, age, sex, academic
status, smoking habits. II) Oral health: tooth mobility,
tooth loss, dentures/implants, gingival bleeding, man-
dibular pain, and dry mouth sensation. III) General
Health: hypertension, diabetes, cholesterol, degenera-
tive bone, cardiac, gastrointestinal, and neurological
disorders, consumption of anxiolytics and/or antide-
pressants, physical exercise, good self-perceived gener-
al health, consumption of fresh fruit and vegetables. IV)
Overweightness and obesity: height, weight, and waist
circumference diameter. V) Xerostomia: XI. The full
questionnaire is available in Supplement 1.

- Sample population, inclusion and exclusion criteria
The data were gathered anonymously from a diverse
and widespread area of the Autonomous Community
of Galicia, north-western Spain: the survey was con-
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ducted at streets level, in waiting rooms in health cen-
tres and hospitals (among non-odontological healthcare
workers), chemists, and service sector workers (in su-
permarkets, shops, bakeries, and so forth). The sample
consisted of 355 adults aged 50 years or older, who were
randomly selected from the general population of Gali-
cia. Inclusion criteria: adults aged 50 years or older who
volunteered to participate in this study. Exclusion crite-
ria: patients under the age of 50 years, pregnant moth-
ers, respondents refusing consent.

- Variables and data

Xerostomia Inventory (XI): The X1 is an 11-item instru-
ment with 5-point graded response format to evaluate
the severity aspects of xerostomia as measured on a
continuum. The Spanish version (20) of the instrument
designed in 1999, has a score range from 0 to 44 points,
with high values indicating severe xerostomia symp-
toms. The value ranges for each degree were as follows:
0-11: no xerostomia, 12-22 mild xerostomia, 23-33 mod-
erate xerostomia, and 34-44 severe xerostomia.

- BMI

The body mass index (BMI) is calculated based on the
following formula: bodyweight in kilograms divided
by height in meters squared. According to this calcula-
tion, the World Health Organisation has classified nu-
tritional status as follows: Very severe thinness < 15;
Severe thinness 15-15.9; Thinness 16-18.4; Healthy
weight 18.5-24.9; Overweight 25-29.9; Moderate obe-
sity 30-34.9; Severe obesity 35-39.9, and Morbid obesity
>40. As this formula is limited in that it fails to evaluate
body fat distribution, the waist-to-height ratio (W/Ht)
was also used.

- Waist-to-height ratio (WHtR)

The WHtR has been observed to be a simpler and more
predictive indicator than the BMI (21). The waist-to-
height ratio (WHtR) is defined as a person’s waist circum-
ference divided by height, both in centimetres. This index
is more predictive of the risk of obesity associated to car-
diovascular diseases than the BMI. Critical values vary
according to age and sex, being 0.6 for over 50 year-olds.
Significant gender differences were observed between
men and women in the WH(R distribution: extremely thin
(men and women <0.34); healthy thin (men 0.35 to 0.42;
women 0.35 to 0.41); healthy (men 0.43 to 0.52; women
0.42 to 0.48); overweight (men 0.53 to 0.57; women 0.49
to 0.53); very overweight (men 0.58 to 0.62; women 0.54
to 0.57); morbid obesity (men > 0.63; women > 0.58).
- Statistical analysis

The data were collected and stored on a database specif-
ically designed for this study. Statistical analyses were
performed using the SPSS v.24.0 software package
(IBM, Statistics, NY, USA). The categorical variables
were expressed in frequencies and percentages, and the
quantitative variables in means and standard deviation.
According to the central limit theorem, the distribution
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of the quantitative variables could be considered normal
as the sample size was large. Contingency tables were
designed to analyse the associations between categori-
cal variables using a chi-squared test, and a Kruskal-
Wallis test was used for ordinal-level variables. In or-
der to assess the effects of quantitative variables over
qualitative ones, parametric statistics were used for the
ANOVA test, and for the Bonferroni post-hoc correc-
tion for multiple comparisons. The degree of correla-
tion of certain variables was analysed using Pearson’s
correlation coefficient (CC). In order to evaluate the
diagnostic efficacy of the XI, ROC curves were used to
determine sensitivity, specificity, and the area under the
curve (AUC). Both univariate and adjusted multinomial
logistic regression were used to determine the (OR) risk
of xerostomia. The level of significance was p < 0.05.

Results

The sample consisted of 229 women (64.7 %) and 125
men (35.3%), who were distributed in the following age
groups: 269 (75.8%) from 50 to 64 years, 62 (17.5%)
from 65 to 79 years, and 24 (6.8%) 80 years or older.
The complete data are shown in Table 1. In association
to oral health, 45.6 % of respondents had experienced
tooth mobility, and 60.2 % lacked dentures or implants.
The most prevalent systemic diseases was hypercholes-
terolemia (32.7 %), followed by degenerative bone con-
ditions (29.3 %), and hypertension in 22.3 % of partici-
pants. However, 90.7 % of respondents perceived their
general health was good or very good. Moreover, 34.6 %
reported no regular physical exercise, and 32.2 % con-
sumed neither fresh fruit nor vegetables daily. The mean
BMI was 25.56 + 4.40, and the WHtR was 0.56 + 0.10.
As for xerostomia, 33.1 % responded Yes to the ques-
tion ‘Do you have a dry mouth sensation?” The mean
for the XI test was 9.21 + 7.70. A total of 69.3 % of re-
spondents reported no xerostomia, 24.5% mild, 5.1 %
moderate, and 1.1% severe xerostomia, that is, a total
of 30.7 % of those surveyed reported xerostomia. The
complete data are shown in Table 2. A correlation coef-
ficient was found between the direct question and the X1
test of CC=0.525, p<0.001. The dry mouth question, the
XI taken as a “gold standard”, showed a diagnostic sen-
sitivity of 70.37 %, and a specificity of 83.27 % (Youden
index=0.54, AUC=0.768, p<0.001) (Fig.1).

According to the XI, (24 %) of men reported mild,
and (1.6%) moderate xerostomia, whereas 6.6 % of
women reported moderate, and 1.7% severe xerostomia
(p=0.072). Age was a significant factor, the prevalence
of xerostomia was highest in the 80-year-old or older
age group, with 54.2 % reporting xerostomia as com-
pared to 35.5 % in the 65-79 year-old group, and 27.5
% in the 50-64 year-old group (p=0.001). Patients with
tooth mobility reported more xerostomia than patients
with no tooth mobility, 39.5 % vs. 23.3 % (p=0.001).



Med Oral Patol Oral Cir Bucal. 2021 Nov 1526 (6):¢762-69. Xerostomia, oral and general health

Table 1: Descriptive sample data and the association of the variables with the Xerostomia Inventory.

) % Xerostomia Inventory
Variables N No Mild | Moderate | Severe )fg:;)ls p
Section I: Sociodemographic data
Street 262 | 751 [193(73.7) [ 59(22.5) [ 8G3.1) | 2(0.8) |69 (26.4)
Institutionalized patients 35 10 18 (51.4) | 10 (28.6) 7 (20) 0 (0) 17 (48.6)
Sampling Chemists 7 2 | 329 | 3@9 | 1043 4(57.0)
point Service industry personnel | 5 1.4 3 (60) 2 (40) 0 (0) 0 (0) 2(40) | 0.012
Non-odontologist health- | 33 | 9.5 | 21(63.6) | 10(30.3) | 2(6.1) | 0(0) |12(364)
care workers
Health centres 7 2 | 467 | 2086 | 000 | 10143 | 3429
Sox Men 125 [353 [930a4) | 3004 [ 206 | 00 [2e56],
Women 229 | 647 | 153(66.8) | 57(24.9) | 15(6.6) | 4(1.7) |76 (33.2)
From 50 to 64 269 | 758 [ 195(72.5)| 65(24.2) | 72.6) | 2(07) [74(27.5)
Age From 65 to 79 62 | 175 | 40(64.5 | 131 | 8(12.9) | 1(1.6) |22(35.5)| 0.001
Over 80 24 | 68 | 11@58) | 9375 | 3125 | 1@2) |13(54.2)
Primary 86 | 242 | 51(59.3) | 26(30.2) | 7.1 | 2(2.3) |35 (40.6)
Academic Secondary 39 [0 [31@e5 [ 7079 [1e6) | 0@ [8@05] .0
status Vocational training 51 144 | 43 (84.3) 6 (11.8) 0 (0) 239 | 8(15.7) ’
University degree 179 | 504 | 121 (67.6) | 48(26.8) | 10(5.6) | 0(0) |58 (32.4)
, Never smoked habitually | 173 | 487 | 117(67.6) | 4526) | 9(5.2) | 2(1.2) |56 (32.4)
sﬁg’bkig‘g Yes, [ am a smoker 59 | 166 | 37627 | 21356) | 117 | 0@ [22373)| 0517
T am an ex-smoker 123 | 346 | 92(74.8) | 21(17.1) | 8(6.5) | 2(1.6) |31(25.2)
Section II: Oral health
Tooth No 193 ['544 14867 [40207) [526 [ 00 [45@33] o
mobility Yes 162 | 456 | 98(60.5) | 47(29) | 13(8) | 425 |64(39.5) |
Tooth No 141 | 398 | 98(69.5) [ 33(234) [ 867 | 204 [83605)] o
space Yes 213 | 602 | 147(69) | 54(254) | 10@7) | 209 | 6631
Bleeding No 254 | 718 | 183 () [s828 [1069 [ 302 [11@19] ),
gums Yes 100 | 282 | 62(62) | 29(29) 8(3) 1() | 38039
. No 279 | 788 | 198 (7)) | 6724 [ 1139 | 3.1 | 8129
Jaw pain Yes 75 | 212 | 47627) | 20267 | 703 | 103 |28G73 ] 2%
No 236 | 66.9 | 204 (86.4)| 30(127) | 2(0.8) | 0(0) |32(13.5)
Dry mouth Yos 17 | 331 | 4135 | 56@79) |16(137) | 434) | 765 | 00U
None 94 | 26,5 | 65(69.1) | 24(25.5) | 4@3) | 1(1.1) |[29(30.9)
From 1-4 173 | 487 | 122(70.5) | 41(237) | 9(52) | 1(0.6) |51 (29.5)
Tooth loss/ From 5-10 54 | 152 | 37(685) | 12(222) | 4(74) | 1(1.9) | 17(15) ] 0836
extractions
Most teeth 25 7 16 (64) 8 (32) 1) 00) | 936)
All teeth 9 | 25 | 6067 | 2222 | 00 [ 1ary | 3333
Section I11: Health general
Arterial No 276 [ 777 [199 2.0 [ 68 46) [ 725 [ 207 [77Q79] _ o1
hypertension Yes 79 | 223 [ 47(59.5) | 194 [11(13.9 | 225 [32@0.5)]
. No 324 | 913 [227(70.) | 81(25) | 13@) | 3(0.9 |97(29.9
Diabetes Yes 31 | 87 | 19613 | 6094 | sa6n | 162 |1zas7] “OV
No 239 | 673 | 167(69.9) | 60(25.1) | 8(3.3) | 4(1.7) | 72 (30.1)
Cholesterol Yes 6 | 327 | 790680 | 2733 | 1066 | 00 370619 *%
Degenerative No 251 | 707 [185(73.7) | 54@Ls) [ 9G6) [ 312 [66263 [,
bone disease Yes 104 | 293 [ 61587) | 33317 | 987 | 1) [43@14]|
Cardiac No 317 [ 895 [ 2250 | 7846 [ 1135 [ 309 [ 9209 [_
Illness Yes 37 [ 105 [ 2054.0) | 9243) | 7089 | 127 | 17@59 |
Respiratory No 326 | 918 [233(71.5) [ 77236) | 14@3) [ 206) [93@85)] _
Illness Yes 29 | 82 | 13@4.8) | 10345 [ 4138 | 269 [16(55.2 ]
Gastrointesti- No 302 | 856 [218(122) [ 69028 [ 12¢) | 3() [84@8)]
nal Illness Yes 51 144 | 26 (51) 18 35.3) | 6(11.7) 1) 25 (49) :
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Table 1 cont.: Descriptive sample data and the association of the variables with the Xerostomia Inventory.

Xerostomia, oral and general health

Anxiolytics- No 279 | 79 [200149) | 6704 [ 104 | 207 |70@5H] oo
antidepressants Yes 74 | 21 [350@73) [ 2007) [ 17023 | 227) [39527) | ™
Neurological No 300 | 845 [220(733) | 1343 [ 723) | 0 [80@6o)] oo
illnesses Yes 55 | 155 26473) | 14255 | 1120) | 4(73) |292.8)]
General health Bad or very bad 33 | 93 [ 10603 [ 12664 [10603)] 163 [23@9D] 00,
self-perception | Very good or good 322 | 907 [236(733) | 75233) | 825 | 309 [8667)|
Physical No 123 | 346 [ 77(62.6) | 39GL7) | 5@ [ 2(16) [46GTH]| o
activity Yes 232 | 654 [ 169(72.8) | 48(20.7) | 13(5.6) | 2(0.9) |63(27.2)|
Fruit and Not Everyday 18 | 322 [ 76(644) | 33028) [ 8(68) | 1(08) [92656)]
vegetables Everyday 237 [ 668 [170(71.7) [ 54 22.8) [ 1042 | 31.3) [67(283)] ™
Section I'V: Overweightness and obesity
Severely thin 2 0.6 | 2(100) 0 (0) 0 (0) 0 (0) 0 (0)
Thin 1 0.3 0 (0) 1(100) 0 (0) 00) | 1(100)
Healthy weight 166 | 487 | 120 (72.3) | 3420.5) | 106) | 2(1.2) [46277) | 0492
BMI Overweight 122 | 358 | 81(66.4) | 34279 | 5@1) | 2(1.6) |4133.6)
Moderate obesity 39 | 114 [ 260667 | 110282 | 2650 | 0 [13@33.3)
Severe obesity 9 26 | 8(88.9) | 1(L) 0 (0) 00) | 111D
Morbid obesity 2 0.6 0 (0) 2 (100) 0 (0) 00) | 2(00)
Extremely thin 3 1 3 (100) 0 (0) 0 (0) 0 (0) 0 (0)
Healthy thin 17 | 56 | 929 | 5294 | 2018 | 1659 | 8@7)
(acc\glrlc_ilitrlfg © Healthy 67 | 223450672 [ 19283) | 115 | 23) [2232.8)| 0564
sex) Overweight 69 | 229 | 55797 | 12074 | 229 | 00 [14203)
Very overweight 57 1189 [ 41719 | ey | 47 00) |16(28.0)
Morbid obesity 88 | 292 [ 61(693) | 2225 | 4@5 | 1. [2730.6)
i ROC CURVE FOR XEROSTOMY
0,84
2% Sensitivitv= 70.37 %
2
g Specificity= 83.27 %
7 044
0,2
00 T T T T
00 02 04 06 08 10

1 - Specificity
Fig. 1: ROC curve for diagnostic yield of the dry mouth question, taken the XI as

a “gold standard”: Sensitivity of 70.37 %, and a specificity of 83.27 % (Youden in-
dex=0.54, AUC=0.768, p<0.001).
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Table 2: Full data of Xerostomia Inventory.

Xerostomia, oral and general health

Variables N (%)
Never Hardly ever | Occasionally [ Fairly often | Very often

My mouth feels dry. 153 (43.2) 68 (19.2) 65 (18.4) 35 (9.9) 33 (9.3)
I have difficulty eating dry foods. 261 (73.9) 44 (12.5) 28 (7.9) 13 (3.7) 7(2)

I get up at night to drink water or other liquids. 202 (57.9) 67 (19.2) 42 (12) 20 (5.7) 18 (5.2)
My mouth feels dry when chewing food. 239 (68.7) 66 (19) 22 (6.3) 14 (4) 7(2)

I have to drink liquids to swallow food. 194 (56.1) 70 (20.2) 42 (12.1) 26 (1.5) 14 (4)

I have difficulty swallowing food. 257 (74.3) 54 (15.6) 20 (5.8) 10 (2.9) 5(1.4)
The skin on my face is dry. 133 (38.9) 56 (16.4) 68 (19.9) 42 (12.3) 43 (12.6)
I suck on sweets or lozenges to relieve my dry mouth. | 279 (80.4) 35 (10.1) 20 (5.8) 9 (2.6) 4(1.2)
My eyes are dry. 182 (53.1) 52 (15.2) 51 (14.9) 27 (7.9) 31(9)
My lips are dry 139 (40.3) 72 (20.9) 62 (18) 40 (11.6) 32 (9.3)
The inside of my nose feels dry. 159 (46.8) 72 (21.2) 55 (16.2) 36 (10.6) 18 (5.3)

Statistically significant more xerostomia was reported
in patients with arterial hypertension (p<0.001), dia-
betes (p=0.017), and bone degenerative (p=0.026),
cardiac (p<0.001), pulmonary (p<0.001), or digestive
conditions (p=0.011). Moreover, significantly more
xerostomia was reported in respondents taking anxio-
lytic and/or antidepressant medication, with a 52.7 %
and 42.7 % reporting a certain degree of xerostomia,
respectively. Patients reporting good general health
exhibited significantly less xerostomia than patients
with bad or very bad general health, 26.8 % vs. 69.7 %
(»<0.001). In this study, neither the BMI nor the WHtR
were significantly associated to the presence of xerosto-
mia. However, a statistically significant association was
found between the WHtR and the BMI with the number
of missing teeth i.e., the more the tooth loss the higher

the BMI and WHtR. As for the BMI with no tooth loss,
the mean was 24.84 + 5.0 (CI 95% 23.80-25.88), as com-
pared to the BMI with extensive tooth loss with a mean
of 27.86 + 5.72 (CI 95% 25.44-30.28) (p=0.025 Bonfer-
roni test). As for the WHtR with no tooth loss, the mean
was 0.53 + 0.1 (CI 95% 0.51-0.54), in comparison to
WHtR with extensive tooth loss with a mean of 0.63 +
0.1 (CI 95% 0.56-0.69) (p=0.003 Bonferroni test).
Logistical regression showed the highest xerostomia
OR was associated to patients with bad self-perceived
health, 6.31 (CI 95% 2.89-13.80, p<0.001). In the model
adjusted for tooth mobility, bone or respiratory diseas-
es, and the consumption of anxiolytics and antidepres-
sants, the OR was 3.46 (CI 95% 1.47-8.18, p=0.005).
Other covariables were statistically significant, but to a
lesser extent (Table 3).

Table 3: A univariate logistic regression analysis was performed to determine the univariate OR for xerostomia. The
adjusted statistical analysis was undertaken using a gradual multivariate logistic regression adjusted for dental mobility,
degenerative bone disease, respiratory disease, OR: Ratio of risk.

Covariate
Xerostomia based on the XI

Univariate (OR 95% CI) |p value |Adjusted OR (95% CI) |p value
Dental mobility
Positive vs. negative 2.15 (1.35-3.39) 0.001 1.77 (1.07-2.90) 0.024
Bone disease
Positive vs. negative 1.98 (1.22-3.19) 0.006 1.49 (0.87-2.55) 0.146
Respiratory disease
Positive vs. negative 3.08 (1.42-6.66) 0.004 2.62 (1.11-6.17) 0.028
Digestive disease
Positive vs. negative 2.49 (1.36-4.56) 0.003 2.05 (1.05-3.99) 0.035
Anxiolytics
Positive vs. negative 3.33 (1.96-5.66) <0.001 2.26 (1.25-4.08) 0.007
Self-perceived health
Good vs. bad 6.31 (2.89-13.80) <0.001 3.46 (1.47-8.18) 0.005
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Discussion

In this study the prevalence of xerostomia was 30.7% of
the sample, almost within the 20 to 30% range observed
by other authors (4), with a higher prevalence in women
and the elderly. Though the X1 data were not correlated to
the objective salivation tests of Hijjaw et al. (22), regard-
less of hyposalivation, xerostomia poses a problem per
se, as it had an effect on feeling healthy, with xerostomia
observed in 69.9 % of respondents in this study report-
ing bad or very bad self-perceived health. The logistic
regression analysis showed an association between the
dry mouth sensation and several systemic diseases and
psychological disorders. In respondents taking anxiolytic
and/or antidepressant medication, the risk of xerostomia
was 3.33 higher in the univariate model, and 2.26 in the
adjusted model. As regards general health, xerostomia
was observed in 40.5% of arterial hypertension patients,
which may be due to its influence on the quality and
quantity of saliva (23). Moreover, a higher prevalence of
xerostomia was observed in diabetic respondents, which
agrees with the findings of Lopez-Pintor et al. (24). As
for study on the association between xerostomia and obe-
sity in Sweden, an association was found in the analysis
of raw data, but it disappeared with adjusted confounding
factors (25). In this study no significant differences were
observed between the BMI and the WHtR in associa-
tion to xerostomia, but an association was observed be-
tween tooth loss and the BMI (p=0.025), and the WHtR
(p=0.003). The results agree with the findings of the me-
ta-analysis published in 2016, where tooth loss was 1.49
times higher in the obese, with a possible bidirectionality
between both variables (13).

The mutual and complex association between oral pa-
thology and systemic diseases has been well document-
ed in the literature. Tavares et al. observed a correlation
between both, with oral health affecting general health
and vice versa (26); however, the evidence to date is in-
sufficient to conclusively establish an association (18).
Thus, the aim of this study was to obtain an initial snap-
shot of the association between xerostomia, and oral
and systemic health, as well as being the first study to
provide data on this association in Spain.

The results of this study corroborated the findings of
recent studies that found a xerostomia OR = 5.1 in indi-
viduals reporting bad or very bad self-perceived health
(27), and substantiated that psychotropic medication is
one of the primary causes of the dryness of mouth (6), a
view supported by the dryness of mouth sensation OR
= 4.74 observed in individuals taking antidepressants.
Abdullah et al. found patients with systemic pathology
presented an OR = 2.80 more xerostomia (28). To our
knowledge, this is the first report in the literature de-
scribing an association between xerostomia and degen-
erative bone, cardiac, pulmonary, and digestive illness.

Asregards oral pathology, tooth mobility was found to be
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related to xerostomia (OR of2.15 in the univariate model,
and 1.77 in the adjusted model), but this finding should
be validated in a larger sample population. Johansson et
al. have found an association between xerostomia and
several oral problems such as difficulties in chewing,
burning and dry mouth sensation, and TMJ pain (27).
Regarding the findings of this study and their clinical
implications, the results underscore the importance of
correctly diagnosing xerostomia, and the efficacy of
questionnaires as diagnostic tools (3). The direct dichot-
omous question proposed on the dryness of mouth sen-
sation could be of diagnostic utility, with a sensitivity
of 70.37 %, taking as a gold standard the cut-off point
of 11 on the XI. In this particularly vulnerable group,
the diagnosis of certain systemic diseases such as bone,
cardiac, or digestive pathologies can assist in the pre-
liminary diagnosis of xerostomia. Correct management
can reduce the incidence of oral and systemic patholo-
gies, and improve bad self-perceived health. In terms of
health organization, it is recommended the odontologist
work in collaboration with health professionals in other
disciplines such as primary care, traumatology, and car-
diology, in order to develop a coordinated and multidis-
ciplinary approach to dental health care programs.

The interpretation of the results of this study are subject
to several limitations, given that the data was circum-
scribed to only one autonomous community in Spain, it
is not entirely epidemiologically representative at a na-
tional level. Moreover, the cross-sectional design can-
not prove causality, that would be ideal for converting
into clinical observation, which underscores the needs
for prospective longitudinal studies. Notwithstanding,
this study has notable strengths, the proper calibration
of the researchers, participants, and the selection of di-
agnostic criteria reasonably. As for the generalization of
the results on the basis of the experimental design, the
results can be extrapolated to other contexts bearing in
mind the inter-territorial homogeneity

In conclusion, a high prevalence of xerostomia was
found in this cross-sectional pilot study, which was sig-
nificantly more frequent in women, and increased with
age. Xerostomia was associated to several systemic dis-
eases (such as arterial hypertension, diabetes, and bone,
heart, lung, and digestive diseases), psychological con-
ditions, and oral functional disorders such as tooth mo-
bility. These preliminary results can serve as the basis
for developing guidelines for the application of innova-
tive measures designed to improve the quality of life of
individuals with xerostomia. The comorbidity between
xerostomia, deteriorated general health, and oral health
disorders should be appraised in the dental management
of elderly patients. The diagnosis of associated diseases
and their medications can assist the odontologist in the
preliminary diagnosis. Further studies are required to
validate the conclusions of this study.
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