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ABSTRACT

Objectives: To determine the prevalence and severity of dry mouth by age, gender, presence of dis-
ease, and medication intake for patients aged 18years and over, seeking primary health care on the
west coast of Sweden (Region of Vastra Gotaland, VGR).

Materials and methods: Cross-sectional study conducted among patients (n =374, age > 18) visiting
primary health care providers (n=4) in VGR for any medical reasons. Patients were invited to partici-
pate by answering a single-item question, ‘Have you experienced dry mouth in the last six months?’
Patients giving positive answers (n=163) were asked to fill in the 11-item Xerostomia Inventory (XI)
questionnaire to determine the variability and severity of xerostomia. Patients replying ‘No’ (n=211)
to the single-item question were considered not to have xerostomia and included in the non-xerosto-
mia group.

Results: The overall prevalence of xerostomia was 43.6% with a female dominance (61.2%). The preva-
lence in different age groups among females and males was similar. The number of medications and/
or diseases are positively associated with xerostomia. Medication was a significant predictor of the
prevalence of xerostomia, regardless of age and gender (p <.001). Patients with five or more medica-
tions had the highest prevalence of xerostomia (71.2%).

Conclusion: Patients seeking primary care on the west coast of Sweden have a high prevalence of
xerostomia. Factors associated with xerostomia were female gender and medications and/or diseases.
Awareness is required to manage patients with xerostomia in medical and dental care.
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Introduction conditions, including systemic/autoimmune (diabetes, thyroid
diseases, Sjogren’s syndrome, sarcoidosis) and neurodegenera-
tive (Parkinson’s disease, Alzheimer’s) diseases may cause xero-
stomia, with or without decreased amounts of saliva [11].
Other causes include nutrient deficiencies, viral infections,
febrile conditions, dehydration, depression, anxiety, stress, and
radiotherapy of the head and neck region [11,12]. Diseases,
together with the patient’s overall health condition and medi-
cation, may contribute to a sensation of oral dryness, with or
without a decreased amount of saliva [2,7].

Xerostomia is comprised of subjective symptoms, it can

Xerostomia is the individual's perceived symptom of dry
mouth [1]. Although, the condition may occur as a result of
changes in the saliva composition or flow; the amount of sal-
iva is not always reduced [2].

Patients with xerostomia have problems with speech,
deglutition, and mastication. Malodour, a burning sensation
in the mouth, altered sense of taste, dental caries, oral muco-
sal changes, and fungal infections are also common in these
patients [3]. Xerostomia may also lead to limited social com-

munication, with deteriorated quality of life as a result [4].
The condition has mainly been associated with poor oral
health-related quality of life in the older adult population
[5,6]. Yet, young and middle-aged individuals may also suffer
from dry mouth, due to side effects of medication [4].

Dry mouth is the third most common side effect of drugs
[7]. More than 500 drugs and about 42 different drug groups
may cause xerostomia [7,8]. Many of them cause xerostomia as
a side effect, but very few have been tested for objective
changes in the salivary flow rate [7,9]. The prevalence of xero-
stomia increases in patients with polypharmacy [10]. Numerous

be assessed by a single-item question or by multi-item
approaches, such as the Xerostomia Inventory (XI). Although
the single-item question is a quick and simple method, it has
limitations in assessing the variability of xerostomia. The
Xerostomia Inventory (XI) comprises 11 questions aimed at
capturing experiences of dry mouth-related problems. It is a
validated instrument to measure the severity and variability
of subjective dry mouth [1].

Variations in the prevalence of xerostomia range from 0.9
to 64.8% [13], attributed to differences in measurement
methods and the populations studied, as well as the age of
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Table 1. Demographic data of patients according to gender, age, presence of
xerostomia, diseases and intake of medications.

All patients Xerostomia Non-xerostomia

n (%) 374 163 (43.6%) 211 (56.4%)
Gender

Females (%) 229 (61.2%) 108 (47.2%) 121 (52.8%)

Males (%) 145 (38.7%) 51 (35.2%) 94 (64.8%)

Age (years, mean = std) 57.6+18.4 60.1+17.5 55.7+18.8
Condition

Diseases (%) 235 (62.8%) 124 (52.8%) 111 (47.2%)

Medications (%) 255 (68.2%) 125 (49%) 130 (51%)

>5 medications (%) 66 (17.6%) 47 (71.2%) 19 (28.8%)

the study individuals [10]. Moreover, the prevalence of xero-
stomia has been reported to be lower in men (10-26%) than
in women (10-33%) [14]. Previous studies have mainly paid
attention to xerostomia prevalence among older adults [13].
There are no epidemiological studies reporting the preva-
lence in the total adult population (aged >18) associated
with the intake of medication or the presence of disease.
Primary health care providers treat a mixed population of
adult patients, where different types of medicines are pre-
scribed for different diagnoses. Primary care, therefore, pro-
vides a unique possibility to investigate the prevalence of
xerostomia. This study aimed to determine the prevalence
and severity of xerostomia by gender, age, intake of medica-
tion, or presence of diseases in adult patients seeking four
primary care providers on the west coast of Sweden (Region
of Vastra Gotaland).

Materials and methods
Study population

This cross-sectional study was conducted at four primary
care provider clinics that are representative of different soci-
oeconomical areas in the Region of Vastra Gotaland. Patients
aged 18years and over visiting these primary care providers
were invited to participate in the study and complete a
questionnaire between September and November 2020. Of
the 440 patients who were invited 40 patients declined to
participate. Each primary care provider was asked to recruit
100 patients, and a total of 400 patients were enrolled in the
study. However, 26 patients were excluded due to missing
information. In total, 374 patients were included.

Patients visiting primary health care providers for any
health reasons were invited consecutively to participate in
the study by first answering a single-item question, ‘Have
you experienced dry mouth in the last six months?’ Patients
answering ‘No’ to the single-item question were considered
not to have xerostomia and were included in the non-xero-
stomia group. Patients giving positive answers were asked to
complete the 11-item Xerostomia Inventory (XI) question-
naire to determine the variability and severity of their xero-
stomia [1]. The Swedish validated form of the Xerostomia
Inventory (XI) questionnaire was used in the study to deter-
mine the severity of the xerostomia [15]. The Xerostomia
Inventory (XI) questionnaire consists of eleven questions with
five response options yielding different scores (Never = 1,
Rarely = 2, Sometimes = 3, Often = 4, and Always = 5). The
total score is calculated from the patients’ responses, with

the lowest possible score being 11 and the highest possible
score is 55. High scores indicate a higher grade and more
severe symptoms of xerostomia [1]. The xerostomia group
was divided into three groups: Mild xerostomia (12-22
points), moderate xerostomia (23-33 points), and severe
xerostomia (34-49 points). The patients’ age, gender, pres-
ence, and number of diseases and medications, if any, were
also gathered.

The Swedish Central Ethical Review Board approved the
study (reg. no. 2020-03127) and it has been reported in
accordance with the STROBE statement [16]. All patients
signed an informed consent form before the start of
the study.

Data analysis

In a power calculation, 374 patients were needed in the
study for a 95% confidence interval with a 5% margin of
error. Continuous data were presented as mean * standard
deviation (SD). Nominal and categorical data were presented
as numbers and proportions, expressed as percentages (%).
The analysis was performed with logistic regression, where
xerostomia was set as a dependent variable. Simple logistic
regression was carried out first, with each predictor variable
described without any controlling factors. Separate models
of logistic regression with forced entry methods were per-
formed to assess the importance of each factor while con-
trolling for all other factors in the model. The predictor
variables in the first model were sex, age, any disease, or any
medication. The predictor variables in the second model
were sex, age, amount of medication, or number of diseases.
p <.05 with a 95% confidence interval was considered sig-
nificant. Spearman’s correlation was used to check for pos-
sible confounding effects between the predictor variables
before entering them into the model.

Results

Table 1 presents the demographic patient data (n=374)
according to gender, age, presence of xerostomia, diseases,
and intake of medication. The majority of the participants
were females. Male patients contributed 38.7% (n=145) of
the total number of participants, mean age of 60+18.3.
Almost two-thirds of the study participants replied ‘yes’ to
the question ‘Do you have any diseases?” Among them,
more than one-third were females. Almost seven in ten were
on medication, of them 71.2% (n=152) were females and
27.5% (n=103) were males.

The overall prevalence of xerostomia was 43.6% (n=163).
Patients on treatment with five or more medications, so-
called polypharmacy, had a higher prevalence of xerostomia
(71.2%) than the overall study population. Almost equal
numbers of females (n=37) and males (n=29) were
included in the polypharmacy group with the mean age
being 71 and the mean total number of medications being
7.2. All patients in the polypharmacy group had xerostomia
except eleven males and eight females who did not report
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Figure 1. The xerostomia severity grade was divided into three groups: Mild
xerostomia (12-22 points), moderate xerostomia (23-33 points), and severe
xerostomia (34-49 points). The sum total of points was calculated from the
patients’ answers (n=163) to the Xerostomia Inventory (XI) questionnaire.

xerostomia with a mean total number of medications
being 6.8.

According to the Xerostomia Inventory (XI), the most fre-
quently reported oral symptom in the xerostomia group was
‘dry mouth at night or waking up to drink water’ (85.9%,
n=140). In the xerostomia group, 55.8% (n=91) of the
patients had a dry feeling while eating and 51.5% (n=84) of
them needed to use lozenges or chewing gum to relieve dry
mouth. Among the patients with xerostomia, 58.9% (n=96)
answered ‘yes’ to the question ‘Do you need to drink water
to swallow food'. The percentage of patients reporting diffi-
culties while eating dry food in the xerostomia group was
62.0% (n=101); however, among them, 25.8% (n=42) expe-
rienced this only occasionally. Among all xerostomia patients,
89.2% experienced dry skin, 86% dry lips, 77% dry eyes, and
74% dryness of the nasal mucosa.

According to Xerostomia Inventory (XI) score, as shown in
Figure 1, most of the patients with xerostomia had moderate
grade xerostomia (59.5%, n=97), with a female predomin-
ance (72.2%, n=70). Females were also predominant in the
severe grade xerostomia group (88.5%, n=23). However, the
mild xerostomia group had an equal distribution between
females and males.

Prevalence of xerostomia according to age and gender

The four age groups in Figure 2 show that the prevalence of
xerostomia differs with age and gender. Overall, females had
a higher prevalence of xerostomia (67.8%, n=108) than
males (32.2%, n=51). The odds of reporting xerostomia
were 1.64 times greater for women than for men (p=.023,
95% Cl 1.07-2.52). After adjusting for age and diseases, the
odds ratio for women to report xerostomia compared to
men was even more prominent (OR: 1.96; 95% (I
1.24-3.08; p =.004).

As seen in Figure 1, the prevalence of xerostomia in dif-
ferent age groups of female patients was similar. Among the
male patients, the highest prevalence of xerostomia was
seen in the 71-91-year age group with 15.8% (n = 25).

Independent of gender, increasing patient age initially
showed a significant association with xerostomia (p=.01,
95% ClI 1.00-1.02). However, age was not significant when
adjusting for disease or medication, indicating that xerosto-
mia could be predicted by disease or medication and not by
age per se. Spearman’s correlation between age and any

ACTA ODONTOLOGICA SCANDINAVICA 607

Age 71-91
Age 56-70
Age 36-55

Age 18-35

0 10 20 30 40
% Prevalence of Xeorostomia
® Females ® Males

Figure 2. Prevalence of xerostomia (%) according to age and gender.

disease was 0.366, p <.001. The mean age (59years) in the
xerostomia group (n=159) was slightly higher than the
mean age (53 years) in the non-xerostomia group (n=215).

Medication and disease frequency

Table 2 shows the total number of medications/diseases and
the frequencies in the xerostomia and non-xerostomia
groups. Medication and disease frequencies were calculated
as the total number of medications/diseases per patient in
the xerostomia and non-xerostomia groups, respectively. The
mean age of the males in both the xerostomia (63 years) and
the non-xerostomia group (59years) was slightly higher than
that of the females in the respective groups (59
and 53 years).

The total number of medications (n=474) used in the
xerostomia group was higher than that (n =384) in the non-
xerostomia group. Medication frequency in the xerostomia
group was higher (2.98) compared with the non-xerostomia
group (1.78) (Table 2). Medication was a significant predictor
of the prevalence of xerostomia in the study group (OR 2,4;
95% Cl 1.50-3.83; p<.001). For every additional drug, the
odds ratio increased by 1.18 (95% Cl 1.09-1.28).

The medication frequency for females in the xerostomia
group was higher than for females in the non-xerostomia
group; 2.83 and 1.38, respectively. The medication frequency
for males was higher than for females in both the xerostomia
and the non-xerostomia group; 3.29 and 2.3, respectively
(Table 2).

The xerostomia group had a higher disease frequency
than the non-xerostomia group (Table 2). The odds to report
xerostomia were 3.32 times greater in those reporting a dis-
ease compared with those who did not (95% Cl 2.09-5.26).
For every report of additional disease, the odds of having
xerostomia increased by 1.67 (95%CI 1.36-2.06).

Females in the xerostomia group had a higher disease fre-
quency (1.39) than females in the non-xerostomia group
(0.63). A similar pattern was seen for males; a higher disease
frequency was found in the xerostomia group (1.47) than in
the non-xerostomia group (1.02) (Table 2).

Discussion

The result of the current study reveals that adult patients
aged 18 and over seeking primary care providers for any
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Table 2. Medication and disease frequency in the xerostomia and non-xerostomia groups.

Xerostomia Mean (min/max) Non-xerostomia Mean age (min/max)

Total number of medications 474 (n=159) 60 (19/90) 384 (n=215) 56 (18/91)
Frequency 2.98 1.78

Females 2.83 59 (21/87) 1.38 53 (18/89)
Males 3.29 63 (19/90) 231 59 (18/91)
Total number of diseases 226 (n=159) 60 (19/90) 173 (n=215) 56 (18/91)
Frequency 1.34 0.80

Females 1.39 59 (21/87) 0.64 53 (18/89)
Males 1.47 63 (19/90) 1.02 59 (18/91)

Medication and disease frequencies were calculated as the total number of medications and diseases per patient in the xerostomia and

non-xerostomia groups, respectively.

medical reasons had a high prevalence (43.6%) of subjective
dry mouth. As far as we know, this is the first cross-sectional
study conducted in primary care to determine the preva-
lence of dry mouth in adult patients. The most noticeable
result found in the present study was that females had a
higher prevalence of xerostomia (61,2%) than males and
showed a wide age span, between 36 and 91 years.
However, men with xerostomia presented a narrower age
span, with a prevalence of 35%.

The results of the present study from primary care
showed that the female gender, regardless of age and medi-
cation, was a risk factor for higher prevalence. The preva-
lence of dry mouth in England has been shown to be higher
for females among adults attending general dental practices
[17]. After menopause oestrogen deficiency has been consid-
ered a contributing factor in females for xerostomia [18].
Moreover, Sjogren’s syndrome is an autoimmune disease of
the exocrine glands that predominantly affects women and
leads to reduced secretion of saliva and tear fluid. [19].
Accordingly, it is likely that women are more prone to
develop xerostomia. However, the factors contributing to
xerostomia in females cannot be explained by the pre-
sent study.

Population-based studies reporting on the prevalence of
xerostomia are scarce. According to a systematic review, the
prevalence in the community was ~20% [13]. The general
prevalence of xerostomia in a population-based study in
urban areas of Brazil was 11%, which was associated with
oral health, general health, and psychosocial well-being.
These factors were aggravated by ageing [20]. In line with
previous studies, the present study showed a higher preva-
lence of xerostomia with increasing age [3,10,13,20]. A previ-
ous study has reported poor oral health among young adults
due to the use of the medication causing dry mouth [4].
However, in the present study, the xerostomia prevalence in
different age groups of females was similar. Xerostomia is
the third most reported adverse effect of medication [7]. The
effect of medications on the salivary glands is complex. The
secretory reflex pathway can be inhibited at several levels,
including the central nervous system and the neuroglandular
junction of the major and minor salivary glands [21].
Accordingly, a wide range of drug groups interferes with the
salivary secretory pathway, such as antidepressants, antipsy-
chotics, anticholinergics, antihypertensives, diuretics, neuro-
leptics, analgesics, antihistamines, and sedatives [7]. The
present study noted if patients were on any medication, but
not the type of medicine. As a result, medication was

strongly associated with xerostomia and every additional
medication increased the xerostomia outcome.

Polypharmacy, which was defined as being treated with
five or more medications, is common among older adults
and increases the xerostomia prevalence dramatically [9,10].
This agrees with the present study that the polypharmacy
group had a higher prevalence (71.2%) with a majority of
older adult patients. The patients in this group had mainly
reported symptoms of moderate xerostomia without any
gender difference. However, older adult patients with severe
xerostomia symptoms, who already suffer from systemic dis-
eases, may not complain as much as younger adults [22].

A limitation of the study is that the salivary flow rate was
not measured; therefore, the xerostomia grade cannot be
correlated with the amount of saliva secreted. Subjective dry
mouth -xerostomia can be seen with or without objective
dry mouth-hyposalivation [2]. Studies presenting results on
both subjective and objective dry mouth in the same popu-
lation show that they are in fact separate conditions. The
prevalence of xerostomia and hyposalivation shows great
variability. Thus, both conditions in the same individual
appear to be very rare [23].

Several methods have been used for the measurement of
subjective symptoms of xerostomia. The Xerostomia
Inventory (XI) is a multi-item approach providing a continu-
ous score with respect to the severity and variability of the
subjective symptoms of dry mouth [1]. In the present study,
xerostomia experienced in the last six months was deter-
mined first by the single-item question, followed by the
Xerostomia Inventory (XI) to discriminate between individuals
with different symptom grades at a specific point in time.
According to Thomson, the Xerostomia Inventory (XI) is a
validated method that helps clinicians and researchers by
providing the underlying characteristics of dry mouth-related
problems [1]. In young adults aged between 26 and 32 years
in New Zealand, the prevalence of xerostomia was 10% and
two-thirds reported dry mouth ‘occasionally’. Treatment with
antidepressants, iron supplements, and antihypertensive
drugs already at a young age has been found to be a risk
factor [4]. In the present study, 50 and 25% of the xerosto-
mia patients reported having a dry mouth feeling
‘sometimes’ and ‘often’, respectively. The most common oral
symptom was dry mouth at night (86%) and 27% of the
patients experienced it ‘often’. However, the study popula-
tion in the present study had a higher mean age, 57 years,
and high use of medication. Besides oral symptoms, the
most common other problems among xerostomia patients



were dry skin, dry lips, and dry eyes. Dryness of the skin and
lips have been reported as common side effects of the sys-
temic use of statins, antihypertensives, antihistamines, and
retinoids [24-26]. Retinoids used in the systemic treatment
of acne are known to cause oral dryness and changes in the
oral and lip mucosa [26].

The coexistence of systemic diseases, such as hyperten-
sion, cardiovascular disorders, and diabetes mellitus,
increases with age. Accordingly, the intake of medication
increases with higher disease frequency, which in this study
correlated well with the xerostomia prevalence. The associ-
ation of xerostomia with medication and disease was pre-
sented separately. However, in line with other studies, it is
more likely that side effects of the medication have a greater
effect on the xerostomia outcome than diseases per se [9,26].

Knowledge gained from the study may raise awareness
among healthcare providers of the high prevalence of xero-
stomia in primary care, especially among females and indi-
viduals with several diseases and/or medications. Since the
number of medicines taken is an important factor, reducing
the number of medicines should be attempted, if possible.
Collaboration between dental and primary care professionals
is fundamental in providing oral health care for patients with
xerostomia. Early detection of dry mouth has a major effect
on both oral health and quality of life. If it remains unnoticed
and no preventive measures are put in place, good dental
health can quickly be destroyed.

Conclusions

Patients seeking primary care on the west coast of Sweden
have a high prevalence of xerostomia. Factors associated
with xerostomia were female gender and medications and/or
diseases. Awareness of the condition within medical and
dental care is required to manage patients with xerostomia.
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