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xerostomia and oral
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Objective: The aim of this study was to assess the impact
of xerostomia, the subjective perception of dry mouth, on the
oral health-related quality of life of older adults. Methods:
This study involved 131 individuals who participated in the
AcampaVida extension project between 2015 and 2018 in
the city of Santa Maria, Rio Grande do Sul, Brazil. A structured
questionnaire obtained demographic, socioeconomic, behavioral,
and self-reported information about xerostomia. Also, the
Brazilian version of the Oral Health Impact Profile-14 (OHIP-14)
was used to assess oral health-related quality of life. Data were
analyzed in STATA 14.0, and the association of xerostomia
with predictive quality of life variables was performed using
unadjusted and adjusted Poisson regression. Results: OHIP-14
scores were 28% higher in individuals with xerostomia.
Regarding the questionnaire domains, the highest scores
comprised physical pain and psychological discomfort in
individuals with xerostomia. Conclusion: The results indicate
that xerostomia had a negative impact on the oral health-related
quality of life of the assessed older adults.

Keywords: Xerostomia. Quality of life. Aged. Oral health. Geriatric
dentistry.
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Introduction

Xerostomia is the sensation of dry mouth, therefore, a subjective perception of the
individual'. This condition affects 1% to 62% of the population and, more frequently,
the older population?. Xerostomia may or may not be associated with low salivary
flow due to salivary gland hypofunction®. However, xerostomia should not be used
as a synonym for hyposalivation, an objective measure of oral dryness based on
reduced salivary production®. It has been shown that the subjective level of xerosto-
mia and the salivary flow rate are not directly proportional. Generally, the subjective
amount of saliva is related to previous individual experiences rather than an actual
reduction of salivary flow®.

The etiology of this condition may be correlated to systemic diseases such as endo-
crinological, autoimmune, granulomatous diseases, infections, and other systemic
causes or local factors such as the use of medications, head and neck radiother-
apy, and harmful habits of the individual. Symptoms associated with xerostomia can
affect both the functionality and morphology of the stomatognathic system. Thus,
burning in the mouth, halitosis, glossitis, chapped lips, oral candidiasis, dental caries,
difficulty swallowing, chewing, speaking, and sometimes even taste alteration can be
observed®. Therefore, xerostomia has several harmful effects on oral health.

In this perspective, the concept of Quality of Life comprises a broad and subjective
term associated with the patient’s perception and composed of different dimensions’.
For several years, the biomedical model predominated in assessing the population's
health needs, identifying diseases based on clinical indicators without including the
subjective perception of individuals®®. However, currently, there is a growing increase
in the relevance of subjective experiences and individual interpretations in the
health-disease process'. Thus, oral health emerges as a positive concept that reflects
the essential attributes for oral health-related quality of life (OHRQoL)"'2 Thus, as a
multidimensional construct reflecting how oral conditions affect individuals’ daily lives
and well-being, the OHRQoL has been widely used as a valid and essential parameter
in assessing patients™s.

Previous studies conducted on convenience samples of adult patients found that the
presence of xerostomia can negatively affect OHRQoL>'% However, the literature lacks
studies in older patients since this population is the most affected by xerostomia.
Thus, this study aimed to assess the association between xerostomia and OHRQoL in
older people in southern Brazil. The conceptual hypothesis of this study is that older
people with xerostomia would present a worse OHRQoL.

Materials and Methods

Study Population

This study was conducted at Federal University of Santa Maria, in the city of Santa
Maria, Rio Grande do Sul, Brazil, during the extension event: AcampaVida. Santa Maria is
a city in southern Brazil with an estimated population of 271.735 inhabitants, according
to the last census. Among this population, 19.61% are older adults (IBGE, 2022).
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The Federal University of Santa Maria has the Extension Program “Integrated Center
for Studies and Support for Elderly Persons - NIEATI", created in 1984, which offers
the community of Santa Maria and the region opportunities for physical activities for
older adults, in order to assist in maintaining their autonomy and independence, as
well as training human resources in gerontology. NIEATI annually holds AcampaVida,
an event that aims to provide opportunities for the coexistence of older adults, allow-
ing them to experience various manifestations of human knowledge. Several UFSM
undergraduate courses hold workshops on leisure, health education, and general
knowledge in this event. Between 2015 and 2018, Tutorial Education Program (PET)
on Dentistry held workshops with the event participants and collected data on the
presence of xerostomia and its impact on the OHRQoL of this population.

The sample consisted of 131 individuals who participated in the event between
2015 and 2018. Their participation was consented to by signing a Consent form,
as described in the research project approved by the Human Research Ethics Com-
mittee of Federal University of Santa Maria (protocol number: 73198017.9.0000.5346)
in compliance with the Helsinki Declaration. A power calculation verified the sample
size. Considering a sampling error of 5% and a mean difference in OHIP-14 of 28.2
(SD 9.2) among older adults with xerostomia and 22.7 (SD 8.0) among older adults
without xerostomia, a sample power of 99.9% was obtained.

Questionnaires

Socioeconomic and behavioral questionnaire

Participants answered a structured questionnaire about demographic, socioeco-
nomic, behavioral, and self-reported characteristics of xerostomia. To this end,
it contains items related to age, gender, color, smoking habits and/or drinking alco-
holic beverages, systemic pathologies, medications in use, practice of physical
activities, and subjective presence of dry mouth. Also, if the smoking habit was affir-
mative, the number of cigarettes per day and smoking time were requested, and
if they no longer had this habit, how long ago they stopped smoking. Also, in the
affirmative case of the presence of systemic diseases, the use of medicines, and the
practice of physical activities, details were requested. Also, the question “Do you feel
your mouth dry?” was included. An affirmative answer to the question corresponded
to a self-report of xerostomia since the concept of xerostomia is described as a
subjective perception of dry mouth'.

Oral health-related quality of life

To assess the OHRQoL, the study’s outcome, the individuals answered the Brazil-
ian version of OHIP-14. This questionnaire contains 14 questions involving seven
domains: functional limitation (FL), physical pain (PP), psychological discomfort
(PD), physical disability (PDi), psychological disability (PsD), social disability (SD), and
handicap (H). Each domain comprises two questions with a score ranging from 0 to
4 points. Thus, we used a Likert scale - psychometric response scale - with five points:
Never = 0; Rarely = 1; Sometimes = 2; Repeatedly = 3; Always = 4. The total OHIP-14
score is determined by adding the points from the 14 questions, resulting in a score
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range between 0 and 56. A higher score represents a worse perception of oral condi-
tions and, therefore, worse OHRQoL™.

Statistical analysis

Data were analyzed in the STATA 14.0 program (StataCorp. 2014. Stata Statistical
Software: Release 14.0. College Station, TX: StataCorp LP). A descriptive analysis
of the sample characteristics was performed. The study’'s outcome was the total
OHIP-14 score — the higher the score, the greater the impact of oral conditions on
quality of life. The association between xerostomia and the other predictor variables
in OHRQoL was assessed using unadjusted and adjusted Poisson regression. Vari-
ables with a p-value < 0.20 in the unadjusted analysis were considered in the adjusted
model. An analysis of the presence of xerostomia was also performed according to
the different domains of OHIP-14. Results are presented as a rate ratio (RR) and a 95%
confidence interval (95% Cl).

Results

The characteristics of the patients assessed in the research are shown in Table 1. The
mean age of the participants was 67.13 years, ranging from 34 to 89 years, which
were classified as adults or older adults according to the World Health Organization
(WHO). As Brazil is a developing country, an older person is one who is 60 years old
or older. Most of the sample comprised older adults (82.3%), with few adults partici-
pating in the event to accompany the older people. Most of the research participants
were female and white. Considering behavioral characteristics, 86.1% reported using
some medication, and approximately two-thirds had systemic disease. Finally, more
than half of the individuals were affected by xerostomia. The overall mean OHIP-14
scores were 25.6 (SD 9.17).

Table 1. Distribution of the sample’s demographic, socioeconomic, and clinical characteristics.

Variables n %

Demographic variables

Sex
Male 13 9.9
Female 118 90.1
Age
Adult 23 17.7
Older adult 107 82.3
Skin Color
White 114 87.7
Non-white 16 12.3

Continue
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Continuation

Behavioral characteristics

Medication use

No 18 13.9

Yes 112 86.1

Systemic disease

No 44 33.9

Yes 86 66.1

Physical activity

Yes 117 90.0
No 13 10.0
Xerostomia
Absent 62 47.3
Present 69 52.7
Outcome
OHIP-14 [mean (DP)] 25.6 (9.1)

(n=131; values less than 131 are due to missing data).

The overall OHIP-14 scores for the predictor variables are in Table 2. It was observed
that female, adult, and non-white individuals had a higher score, and those who did
not use medication, had systemic disease, and did not practice physical activity.
Besides, participants assessed with xerostomia also showed a percentage score
more eminent.

Table 2. Distribution of sample characteristics according to overall OHIP-14 scores.

Variables Moe:Inpil‘Il)g)
Demographic variables
Sex
Male 21.5(7.5)
Female 26.0(9.1)
Age
Adult 28.3(8.3)
Older Adult 24.9 (9.2)
Skin Color
White 24.4(8.7)
Non-White 27.6 (11.4)

Continue
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Behavioral characteristics

Medication use

No 29.5(11.6)

Yes 25.0 (8.5)
Systemic disease

No 25.8(9.6)

Yes 25.1(8.2)
Physical activity

Yes 25.5(9.0)

No 26.1(10.5)
Xerostomia

Absent 22.7 (8.0)

Present 28.2(9.2)

(n=131; values less than 131 are due to missing data).

There was no statistically significant difference in OHIP-14 scores between patients
who had or did not have systemic disease and practiced or did not practice physi-
cal activity, and it is irrelevant to adjust its association with xerostomia and general
scores (Table 3). After the adjusted analyses, it was observed that OHIP-14 scores
were 28% higher in individuals with xerostomia (RR 1.28 95% Cl 1.17-1.35), indicat-
ing a worse OHRQoL. Also, the mean scores of the OHIP-14 questionnaire were 11%
lower for older adults and 14% lower for those who use some medication.

Table 3. Unadjusted and adjusted analyzes of the association between xerostomia and overall OHIP-14

scores, determined by Poisson regression.

Variables Unadjuos ted p-value Adjus:ed

RR (95%Cl) RR (95%Cl)
Demographic variables
Sex
Male 1 (reference) 0.002 1 (reference)
Female 1.21(1.07-1.36) 1.09 (0.96-1.23)
Age
Adult 1 (reference) 0.004 1 (reference)
Older adult 0.88(0.80-0.95) 0.89 (0.81-0.97)*
Skin color
White 1 (reference) 0.105 1 (reference)
Non-white 1.08 (0.98-1.20) 1.04 (0.94-1.15)

Continue
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Continuation

Behavioral characteristics

Medication use

No 1 (reference) <0.01 (reference)
Yes 0.85 (0.77-0.93) 0.86 (0.78-0.95)*
Systemic disease

No 1 (reference) 0.453 #

Yes 0.97 (0.90-1.04)

Physical activity

Yes 1 (reference) 0.695 #

No 1.02 (0.91-1.14)

Xerostomia

Absent 1 (reference) <0.001 1 (reference)
Present 1.23(1.15-1.32) 1.28 (1.17-1.35)*

RR, rate ratio; Cl, confidence interval; *p<0.05; #Variables not included in the adjusted model.

Table 4 shows the overall OHIP-14 means according to the seven questionnaire
domains. The highest scores were observed in the item corresponding to “physical
pain’, which comprises pain in the mouth or teeth and discomfort when eating food,
followed by the item of “psychological discomfort”. It is also possible to observe the
total OHIP-14 scores of adults and older adults who have xerostomia or not, noting
that those who have the disease have a worse quality of life.

Table 4. Overall means of OHIP-14 according to the different domains and according to the absence or
presence of xerostomia.

Xerostomia
p-value*

OHIP-14 Absent Present

Functional limitation 6.5(2.7) 79(3.2) 0.05
Physical pain 6.9 (3.2) 8.5(3.2) <0.05
Psychological discomfort 6.6 (2.9) 8.1(4.7) <0.05
Physical disability 3.9(1.4) 5.0 (2.1) <0.01
Psychological disability 3.5(2.0) 4.6 (4.0) 0.06
Social disability 3.1(1.3) 3.5(1.6) 0.09
Handicap 2.6(1.4) 3.4(1.6) <0.05
Total Scores 22.7 (8.0) 28.2 (9.2) <0.01

*Determined by Poisson Regression adjusted for sex, age, skin color, and medication use.

Discussion

Our findings demonstrated that individuals who presented xerostomia were more
likely to present worse OHRQoL, in agreement with the conceptual hypothesis. These

Braz J Oral Sci. 2026;25:266049 7



Marquezan et al.

findings corroborate previous studies by Choi et al.® (2021) and Niklander et al.™
(2017), conducted in adult individuals, demonstrating that xerostomia can negatively
affect OHRQoL.

In the research by Choi et al.® (2021), mean OHIP-14 scores of 44.3 were observed in
patients with xerostomia, which is considered high compared to the result obtained
in our study. One possibility for the discrepancy in values is that the previous study
involved individuals who sought dental clinics with a main complaint of xerostomia,
while the individuals in this research were participating in an extension project, not
seeking dental care for any oral problem?. In the study by Niklander et al.’* (2017),
a mean score of 20.1 OHIP-14 of individuals with xerostomia was obtained, a value
lower than that found in this study. A possible explanation for this lower score may
be that, although related to patients who sought dental assistance, the previous study
involved younger individuals, from the age of 18, obtaining a mean of 46 years, while
this study included participants with a mean age of approximately 67 years™. This
may be related to the higher frequency of xerostomia in old age, especially after the
age of 60, since several risk factors may be associated with this period of life’s"”.

Our results demonstrated that individuals with xerostomia had a worse OHRQoL. The
individuals in the studied sample highlighted pain and discomfort to eat since saliva
has a lubricating function in this process. Stress and worry belonging to the domain of
psychological discomfort also had significant impacts in this study, corroborating the
findings of other authors®'#'8. These two most prevalent domains may be associated
with each other since constant physical pain in the lives of individuals may contribute
to increased stress and worry.

It was also shown that OHIP-14 scores were lower for older people than for adults,
indicating better OHRQoL in this age group. This finding may reflect a particular char-
acteristic of this sample of physically active elderly people, who live in community and
participate in workshops developed by NIEATI extension project. Furthermore, since
resilience is built throughout life, older people tend to be more resilient and not be so
affected by problems’, which might explain this finding.

Individuals using some medication were protected from having an impact on OHRQoL.
Possibly, the medications used would have a positive impact on the well-being of these
individuals. Xerostomia can have a variety of etiologies, but the most common cause
of the disease is the use of medications, and its risk increases according to the num-
ber of medications taken®. In this perspective, Niklander et al.™ (2017), in their study,
observed that the probability of having xerostomia increases 1.12 times for each addi-
tional medication taken. In the population studied in this research, 86.1% of the par-
ticipants indicated using medications. However, the OHIP-14 questionnaire scores for
individuals taking medications were 14% lower. In other words, the OHRQoL of these
individuals was better than those who did not take medication. Possibly, most of the
medications used by the individuals in the sample have no interference with xerostomia
and, therefore, have not affected OHRQoL, especially the use of antihypertensives, med-
ications to control blood glucose, cholesterol, and hormone replacement medications.

A limitation of this study is related to the use of a convenience sample, and the
results cannot be extrapolated to other contexts. However, even though it is a
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convenience sample, its selection occurred through an extension activity for older
people, “AcampaVida”, providing them with different experiences of human knowl-
edge. Therefore, this is not a convenience sample from a dental institution where
individuals seek treatment when presenting oral health problems. Therefore, the
study population did not attend the event due to oral health, but the signs and
symptoms of xerostomia were identified from the activity performed. Thus, the
relevance of this study and the extension event developed is shown since, without
their occurrence, individuals identified with xerostomia would possibly take longer
to diagnose this oral health problem and to manage it, which would negatively
affect their well-being and OHRQoL.

Moreover, this study aimed to relate the impact of xerostomia on OHRQoL. Therefore,
it did not consider other oral diseases, such as caries and periodontal disease, which
could be important adjustment factors in the relationship. It is suggested that future
studies consider these gaps, encompassing more representative samples and also of
a longitudinal nature.

Despite the limitations, this study highlights the importance of using subjective indi-
cators, such as the OHIP-14 questionnaire, as a complementary measure to clinical
assessment. Thus, it is possible to ensure adequate diagnosis of diseases and indi-
vidualized treatment since traditional models that consider only the clinical measure-
ment of oral health do not analyze important individual perceptions, which may not
establish a complete view of each population’s health conditions and quality of life?.
Thus, the association of objective and subjective health indicators to better estimate
oral health needs is relevant?.

In conclusion, individuals with xerostomia had worse OHRQoL, with the greatest
impact being reported in terms of physical pain and psychological discomfort.
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