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1 | INTRODUCTION

Population studies have shown that self-reported dry mouth, xero-
stomia, increases just about linearly with age.! Both sexes report xe-
rostomia at night more often than during the day and females report

more often both daytime and night-time xerostomia than males.?®

Abstract

Xerostomia is a common condition among elderly. The objectives were to examine
prevalence, persistence, progression, yearly incidence of xerostomia, associated
background factors and its influence on oral impacts on daily performances (OIDP)
in 50- to 80-year-old people. In 1992, a questionnaire was sent to all 50-year-old
(n = 8888) and in 2007 to all 75-year-old persons (n = 5195) living in two Swedish
counties. In 2012, the same questionnaire was sent to both age cohorts, now 70- and
80-year-old. Response rate was for the 50-, 70- 75- and 80-year-old groups 71.4%,
72.2%, 71.9% and 66.4%, respectively. In the 50- to 70-year-old sample, 40.3% of
the participants answered all five examinations and in the 75-80 group 49.5% (intact
samples). In all age groups, xerostomia was significantly more prevalent in women
than in men. At age 80, “often mouth dryness at night” was reported by 24.3% and
16.2% of women and men, respectively. Prevalence increased with age and was more
frequent at night-time. Persistence of xerostomia was reported by 61.4%-77.5%, pro-
gression by 11.5%-33.0% and remission by 5.7%-11.3%. Average yearly incidence
was 0.99%-3.28%. Xerostomia was more prevalent in those who reported a negative
impact on OIDP. Highest odd ratios for xerostomia were burning mouth (OR 12.0),
not feeling healthy (OR 5.1) and medicine usage (OR 3.9). Xerostomia is common in
older age, persistence is high and progression common. The comorbidity between
xerostomia, oral health problems and impaired general health needs to be taken into

consideration when providing dental care to elderly patients.
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Both day- and night-time xerostomia is associated with oral health-
related quality of life (OHRQL) measured with Oral Impact of Daily
Performance (OIDP).**® Hyposalivation, a reduction in salivary flow
and xerostomia are not always correlated,>® and quality of life has
been found to decrease significantly as a function of the severity of
xerostomia but not always of hyposalivation.”®
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Hyposalivation as well as xerostomia, may also affect other oral
functions such as chewing, swallowing and denture wearing”*> and
may also increase the risk for both dental caries and erosion.**' In
50- to 75-year-old subjects other oral symptoms like burning mouth,
difficulties in opening the mouth and gum bleeding as well as intake
of medications and the habit of smoking have been shown to be re-
lated to xerostomia, especially during the night.*®

In an ageing population, it is likely that the intake of medications
and prevalence of medical complications will increase. As a conse-
quence of the foregoing, the risk of dry mouth will increase.»*® At
the same time, the expectations for a high quality of life among older
individuals are more closely associated with their medical health
than in younger individuals.'

In previous population studies, we have reported an increasing
prevalence of self-reported mouth dryness with ageing from 50 to
75 years of a\ge.2’3*18 The aims now are to extend the study both lon-
gitudinally and cross-sectionally up to 80 years of age and to further
analyse factors associated with xerostomia in elderly people. In ad-
dition, analyses of persistence, progression, remission and average
yearly incidence of xerostomia during the follow-up period will be

presented.

2 | MATERIALS AND METHODS

2.1 | The first longitudinal sample: 50- to 70- year-
old participants

In 1992, a total of 8888 persons, including all 50-year-old individu-
als (born in 1942) living in the counties of Orebro and Ostergétland,
Sweden, received a questionnaire on various health factors including
dry mouth. The response rate in both counties was 71.4%, resulting in
6346 respondents.?’ The survey was repeated every 5 years: 1992,
1997, 2002, 2007 and 2012, and the same questionnaires were used
in all surveys. In the survey 2012, the target population had become
70 years old (n = 7889) and 5697 individuals answered the question-
naire (response rate 72.2%). Those participants who responded to
all five surveys (1992, 1997, 2002, 2007 and 2012) comprised 3585
subjects (40.3% of the original sample) and constituted the first lon-

gitudinal intact sample.

2.2 | The second longitudinal sample: 75- to 80-
year-old participants

In 2007, the same questionnaire was sent also to all individuals born
in 1932 (comprising all 75-year-old subjects, n = 5195) living in the
same two counties as the first longitudinal sample. With a response
rate of 71.9%, 3735 individuals participated. In 2012, the question-
naire was again sent to all the subjects born in 1932, now 80 years
old (n = 4404) and 2922 responded (response rate 66.4%). Those
subjects born in 1932, who took part in both surveys (n = 2573) rep-
resented the second longitudinal intact sample (49.5% of the original

sample).
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2.3 | Questionnaire

The questionnaire has been described and discussed previously.??
The questions were divided into socio-economic conditions (eg,
age, gender, occupation), general health and oral conditions (eg,
satisfaction with teeth, oral problems, chewing ability, num-
ber of teeth and presence of prostheses). This study has fo-
cused on answers to two questions regarding perceived mouth
dryness. The wordings of these questions were as follows: (a)
“Does your mouth usually feel dry at night” and (b) “Does your
mouth usually feel dry in the daytime” with four response alter-
natives: (a) yes, often; (b) yes, sometimes; (c) no, seldom and (d)
no, never.

In an early study in this series of investigations using the same
methods and questionnaire, clinical examination was performed on
941 randomly selected subjects of the total sample to validate and
quantify the responses regarding reported number of remaining
teeth and jaw opening capacity. There was good congruence be-
tween self-reports and clinical registrations.21

This study focuses on the 50- to 70-year-old subjects responding
in the first longitudinal sample and the 75- to 80-year-old subjects

responding in the second longitudinal sample.

2.4 | Statistical methods and ethical considerations

All statistical analyses were performed using the Statistical Package
for Social Sciences (SPSS, Release 22). Cramer's V was used for test-
ing differences between day- and night-time xerostomia at each
occasion. Longitudinal variations in reported dry mouth were deter-
mined as follows:

2.4.1 | Prevalence

The percentage of participants reporting “yes, often/sometimes” dry
mouth at age 50-70 and 75-80, respectively.

2.4.2 | Persistence

The percentage of participants reporting remaining as: “yes, often/

sometimes” dry mouth at age 50-70 and 75-80, respectively.

2.4.3 | Progression

The percentage of participants reporting change from “no, never/sel-

dom” to “yes, often/sometimes” at age 50-70 and 75-80, respectively.

2.4.4 | Remission

The percentage of participants reporting change from: “yes, often/
sometimes” dry mouth to “no, never/seldom” from age 50-70 and

75-80, respectively.
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2.4.5 | Average yearly incidence

Yearly percentage of participants reporting dry mouth progression
from: “no, never/seldom” dry mouth to “yes, often/sometimes” from
age 50-70 and 75-80, respectively.

Logistic regression model (Forward Conditional Method) was
computed using daytime and night-time xerostomia as dependent
variables. The selection of the independent variables was done

according to previous papers,z'g"18

that is a Spearman correlation
analysis was first performed between the dependent variable (di-

chotomized as 1 = “never dry mouth”; 2 = “often dry mouth”) and all

recorded variables (n = 72). Numerous significant correlations were
exhibited and used in the logistic regression analyses (Table 1).

The Ethics Committee in Uppsala, Sweden, approved the 2012
study (Dnr 2011/336).

3 | RESULTS

3.1 | Longitudinal results

In the first longitudinal sample (50- to 70-year-old participants), the
night-time xerostomia increased with age. The proportion of women

TABLE 1 Dichotomization of independent variables used in the stepwise logistic regression models

Variable

Gender

Place of birth

Education

Healthy

Use of medicine last 2 wk

Smoking

Chewing ability

Toothache

Number of teeth

Removable complete/partial

denture

Burning mouth

Taste changes

Sensitive teeth

TMJ pain

Difficulty wide opening

Bruxism

Gum bleeding

Bad breath

Oral blisters

Description

Man
. Woman

. Sweden
. Outside Sweden

. University
. High-/elementary-/lower-school

. Yes/on the whole
. No/absolutely not

No
Yes

. Not daily, stopped, never
Daily

. Very good
. Rather good/not so good/bad

. During the last year
.>1 y ago/never/don't remember

. All or almost all remaining
. Many missing and no teeth

No

Yes

. No problems

. No problems

. No problems

No problems

No problems

No problems

No problems

No problems

. No problems

NE NP NRE NE MNP NRE NE NP NDNERE N NP NP NE NRE DR NE NERE DR N e

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

. Some/rather many/great problems

1 2 3 4
X X X X
X

X X
X X X X
X X X X

X X

X X X X
X X X
X X X X
X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X
X X X X

. Some/rather many/great problems

Note: 1-4 present variables significantly correlated to reported dry mouth (Spearman correlation analysis) and were included in the different analyses.
1 = regression night 70-y-old; 2 = regression day 70-y-old; 3 = regression night 80-y-old; 4 = regression day 80-y-old; X = included in the regression

analysis.
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reporting “often dry mouth” increased from 5.1% at age 50 to 18.2%
at age 70. The corresponding figures for men were substantially
lower: 3.8% and 12.7%, respectively (Table 2). The daytime xerosto-
mia showed a more modest increase during the observation period.
Among the 70-year-old participants, 6.9% of the women and 2.9%
of the men reported that they often had dry mouth during the day
(Table 3).

The second longitudinal sample followed from 75 to 80 years of
age showed higher frequency of xerostomia during the night than
the 70-year olds in the first longitudinal sample. At age 80, 24.3% of
the women and 16.2% of the men reported often dry mouth, which
in both groups and sexes corresponded to an increase from the age
of 75 (Table 2). The corresponding figures for daytime xerostomia
at age 80 were 11.8% in women and 5.5% in men; both results were
considerably higher than those in the 75-year-old group (Table 3).

The first longitudinal sample presented a steady increase of
night- and daytime xerostomia between 50 and 70 years of age. The
second longitudinal sample reported further increased night- and
daytime dry mouth between 75 and 80 years of age. If “yes often”
and “yes sometimes” were pooled together there was more than
a doubling of xerostomia from age 50 to age 80 for both men and
women. Women reported significantly higher prevalence at all time
points (P < .001, Tables 2 and 3).

PFEEET— V1 LEY

Among the 3585 participants in the first longitudinal sample,
61.4%-76.9% reported no change of dry mouth (“yes often” or “yes
sometimes”) during the observation period and the persistence
was higher for daytime than for night-time dry mouth (Table 4).
Xerostomia developed in 15.2%-33.0%, and progression of xerosto-
mia was more common during night-time than daytime. Remission
rate was between 5.7% and 9.4% and occurred more often for day-
time xerostomia. The average yearly incidence for xerostomia during
the 20-year observation period was 0.76%-1.65% and higher for
night-time than for daytime (Table 4).

For the 2573 participants in second longitudinal sample, per-
sistence was steady varying between 72.5% and 77.5% with no
major difference for night and day (Table 5). Progression was
11.5%-16.7% and similar for night and day whereas remission was
8.4%-11.3%. The average yearly incidence for daytime xerostomia
was 2.92%-3.28%, higher for daytime than for night-time and fairly
equally distributed among gender (Table 5).

In both men and women, the prevalence of xerostomia was
significantly higher among those who were found to have an im-
pact according to OIDP than among those without any impact.
This was especially obvious for daytime xerostomia, which was
2.4-3.3 times more common in those with impact from OIDP than
in those with no impact. Night-time xerostomia was about 1.5-1.9

TABLE 2 Percentage distribution (%) of answers at age 50-70 vy (first longitudinal sample) and 75 and 80 y (second longitudinal sample)
responding to the question “Does your mouth usually feel dry at night” with four response alternatives

First longitudinal sample®

Second longitudinal sample®

Men (n = 1707)

Women (n = 1878)

Men Women
(n=1184) (n=1389)

50y 55y 60y 65y 70y 50y

Yes, often 3.8 5.1 8.1 11.0 12.7 51
Yes, sometimes 21.0 25.5 28.9 8.3 34.3 22.8
No, seldom 37.0 36.9 33.2 30.1 28.8 29.5
No, never 38.2 32.5 29.8 25.6 241 42.6

2Answered the questionnaire all five times.
PAnswered the questionnaire both times.

55y 60y 65y 70y 75y 80y 75y 80y

7.2 12.6 16.1 18.2 14.5 16.2 22.3 24.3
29.5 32.0 34.6 37.2 36.7 38.2 41.7 411
29.2 254 234 22.2 25.6 26.2 17.4 17.3
34.1 29.9 25.8 223 23.1 19.3 18.6 17.3

TABLE 3 Percentage distribution (%) of answers at age 50-70 y (first longitudinal sample) and 75 and 80 y (second longitudinal sample)
responding to the question “Does your mouth usually feel dry in the daytime” with four response alternatives

First longitudinal sample®

Second longitudinal sample®

Men (n = 1707)

Women (n = 1878)

Men Women
(n=1184) (n=1389)

50y 55y 60y 65y 70y 50y

Yes, often 1.0 1.0 2.6 31 29 3.7
Yes, sometimes 14.5 14.5 17.6 17.4 20.2 20.0
No, seldom 43.4 45.1 40.1 419 41.1 35.0
No, never 41.2 39.4 39.8 37.3 35.8 41.3

2Answered the questionnaire all five times.
PAnswered the questionnaire both times.

55y 60y 65y 70y 75y 80y 75y 80y

4.1 57 6.8 6.9 4.4 55 9.9 11.8
22.6 24.2 243 27.0 22.7 29.4 31.8 35.7
36.1 33.0 334 32.6 36.7 37.7 28.1 274
37.2 37.2 35.4 33.5 36.0 27.4 30.1 25.1
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TABLE 4 Prevalence, persistence, progression, remission and average yearly incidence for perceived dry mouth in the first longitudinal
sample: 1942 cohort at ages 50 and 70 during, day time and night-time and for men and women

Average yearly

Prevalence Persistence Progression Remission incidence
50y 70y 50-70y 50-70y 50-70y 50-70y
Day
Men (n = 1707) 15.5 23.1 76.9 15.2 7.9 0.76
Women (n = 1878) 23.7 33.9 70.9 19.7 9.4 0.99
Night
Men (n = 1707) 24.8 471 65.9 28.2 5.8 1.41
Women (n = 1878) 27.9 55.4 61.4 33.0 5.7 1.65

Note: Percentages of the intact gender divided cohort.

Prevalence = participants reporting “yes, often/sometimes” dry mouth at age 50 and 70.

Persistence = participants reporting remaining as: “yes, often/sometimes” dry mouth at age 50-70.

Progression = participants reporting change from “no, never/seldom” to “yes, often/sometimes” at age 50-70.

Remission = participants reporting change from: “yes, often/sometimes” dry mouth to “no, never/seldom” from age 50-70.

Average yearly incidence: yearly percentage of participants reporting change from: “no, never/seldom” dry mouth to “yes, often/sometimes” from age

50-70.

TABLE 5 Prevalence, persistence, progression, remission and average yearly incidence for perceived dry mouth in the first longitudinal
sample: 1932 cohort at ages 75 and 80, day time and night-time and for men and women

Average yearly

Prevalence Persistence Progression Remission incidence
75y 80y 75-80y 75-80y 75-80y 75-80y
Day
Men (n = 1184) 27.2 34.9 74.9 16.7 8.4 3.34
Women (n = 1389) 41.8 47.5 72.5 16.4 111 3.28
Night
Men (n = 1184) 51.3 54.4 74.2 14.6 11.3 2.92
Women (n = 1389) 64.0 65.4 77.5 11.5 111 2.30

Note: Percentages of the intact gender divided cohort.

Prevalence = participants reporting “yes, often/sometimes” dry mouth at age 75 and 80.

Persistence = participants reporting remaining as: “yes, often/sometimes” dry mouth at from 75 to 80.

Progression = participants reporting change from “no, never/seldom” to “yes, often/sometimes” at age 75-80.

Remission = participants reporting change from: “yes, often/sometimes” dry mouth to “no, never/seldom” from age 75-80.

Average yearly incidence: yearly percentage of participants reporting change from: “no, never/seldom” dry mouth to “yes, often/sometimes” from age

75-80.

times more common in those with impact from OIDP than in those
without, and the pattern was the same in both men and women
(Table 6).

Among the 70- and 80-year-old participants, a number of vari-
ables were significantly correlated to dry mouth according to the
regression analyses. In both these samples and for both night- and
daytime xerostomia, female gender, not feeling healthy, use of
medicine last 2 weeks, burning mouth, impaired chewing and taste
changes had a significant positive association with xerostomia (OR
1.4-7.3, Tables 7 and 8). For night-time xerostomia in the 70-year-old
participants, the most important factors were as follows: not feel-
ing healthy, burning mouth and taste changes (OR 2.8, 2.5 and 2.3,
respectively, Table 7). For daytime xerostomia among the 70-year
olds, the most important factors were as follows: not feeling healthy,

use of medicine last 2 weeks and impaired chewing (OR 5.1, 3.9 and
2.9, respectively, Table 8). In the 80-year-old group, burning mouth
symptoms were the most important factor for reporting xerostomia
both at night and day (OR 7.3 and 12.0, respectively) followed by
temporomandibular joint (TMJ) pain (OR 3.7 and 3.8, respectively)
and use of medicine last 2 weeks (OR 3.2 and 2.8, respectively,
Tables 7 and 8). Nagelkerke R? varied between .26 and .43 in the
different analyses.

3.2 | Cross-sectional results

The cross-sectional samples between age 50 (1992) and 70 (2012)
and at ages 75 (2007) and 80 (2012) showed almost identical preva-
lence of xerostomia as that reported in the longitudinal samples
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TABLE 6 Comparison between individuals (total sample 2012) with or without impact of xerostomia according to oral impacts on daily
performances (OIDP) regarding the response alternative often daytime or night-time xerostomia in 2012

OIDP Often dry mouth daytime Often dry mouth night-time
Age group Gender Impact N n % P N n % P
70-y Women No impact 2030 106 5.2 <.001 2013 330 16.4 <.001
Impact 578 98 17.0 560 161 28.8
Men No impact 2061 48 2.3 <.001 2013 220 10.9 <.001
Impact 575 44 77 558 103 18.5
80-y Women No impact 1035 84 8.1 <.001 1030 212 20.6 <.001
Impact 300 58 19.3 297 93 21.3
Men No impact 891 35 3.9 <.001 878 119 13.6 <.001
Impact 270 34 12.6 266 69 25.9

Note: P refers to the difference between individuals with or without impact.

(Figure 1). At all time points, the women reported significantly higher
prevalence (P < .001) of dry mouth than the men.

4 | DISCUSSION

The definition of “elders” or “older people” seems to depend on a
large number of factors and differs among different populations.
In addition, “elders” does not imply the same today as it has done
historically and should not be viewed on only chronologically but

also from a biological and gender perspective.?? For example, with

TABLE 7 Logistic regression model
(Forward Conditional Method) for night-
time xerostomia presenting independent
variables significantly associated with the

dependent variable at age 70 and 80 y
Female gender

Lower education

Not feeling
healthy

Use of medicine
last 2 wk

Daily smooking
Impaired chewing
Number of teeth
Burning mouth
Taste changes
Sensitive teeth
TMJ pain
Bruxism

Bad breath
Nagelkerke R?

70 y—night
n, =1239; n, = 839

respect to dry mouth, studies referring to older people have used
starting points from 60 to 83 years.”1012152% pegple today reach
a higher age than previously, and the proportion of older peo-
ple in most populations is increasing rapidly. The World Health
Organization estimates that in 2050, the total number of individuals
over the age of 60 years will be twice as many as today.22

It is clear from the results of the cross-sectional and longitudi-
nal samples in this study that both day- and night-time xerostomia
after the age of 50 is common among both men and women and in-
creasing with age at least up to the age of 80 years. By searching the

literature, we have only found two papers reporting on longitudinal

80 y—night
n, =490; n, = 528

OR
1.8
1.6
2.8

2.0

1.6
1.3
2.5
2.3
1.4
1.7
1.6
.26

95% ClI P OR 95% ClI P
1.4-2.3 <.001 1.4 1.0-2.0 .042
1.2-21 .001 = = =
2.0-3.8 <.001 1.8 1.3-2.6 .001
1.5-2.7 <.001 3.2 1.9-54 <.001
- - 0.3 0.1-0.8 .011
1.2-21 .001 19 1.4-2.7 <.001
1.0-1.8 .050 - - -
1.4-4.8 .004 7:3 2.9-18.3 <.001
1.3-4.0 .004 2.0 1.0-3.8 .045
1.0-1.9 .035 19 1.1-31 .021
- - 3.7 1.6-8.2 .002
1.2-24 .001 19 (%2853 .034
1.1-2.2 .006

.30

Note: Dependent variable dichotomized as 1 = never dry mouth night-time, 2 = often dry mouth

night-time.

Abbreviations: Cl, confidence interval for OR; n, number of individuals in group 1/group 2; n,,
never dry mouth night-time; n,, often dry mouth night-time; OR, odds ratio.
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n, =716;n, =237

TABLE 8 Logistic regression model
(Forward Conditional Method) for daytime
xerostomia presenting independent

70 y—day 80 y—day
n, = 1851; n, = 311
OR 95% ClI P OR
Female gender 2.4 1.6-3.7 <.001 1.7
Not feeling 51 3.4-7.7 <.001 2.7
healthy
Use of medicine 3.9 2.0-7.8 <.001 2.8
last 2 wk
Daily smoking 21 1.1-3.8 .02 =
Impaired chewing 2.9 1.9-4.5 <.001 2.6
Many missing 1.7 1.1-2.6 .024
teeth
Burning mouth 2.4 1.1-54 .033 12.0
Taste changes 2.6 1.3-5.1 .005 2.3
Sensitive teeth 1.8 1.1-2.8 .014 -
TMJ pain - - - 3.8
Bruxism 1.7 1.0-2.7 .041 -
Blisters 2.3 1.3-4.2 .006 2.0
Nagelkerke R? 43 40

95% Cl [ variables significantly associated with the
dependent variable at age 70 and 80 y

1.1-2.8 .02

1.7-4.4 <.001

1.1-71 .036

1.6-4.1 <.001

4.2-34.5 <.001

1.0-5.1 .045

1.7-8.6 .001

1.0-3.9 .042

Note: Dependent variable dichotomized as 1 = never dry mouth daytime, 2 = often dry mouth

daytime.

Abbreviations: Cl, confidence interval for OR; n, number of individuals in group 1/group 2; n,,

never dry mouth daytime; n,, often dry mouth daytime; OR, odds ratio.

changes of xerostomia in older people. Locker reported in 1995 on
a sample of 907 community dwelling adults of 50 years and over an
increase from 15.5% at baseline to 29.5% 3 years later.?* In a paper

from 2006, Murray Thomson et al showed figures on changes of

Second longitudinal
sample

. First longitudinal
%
sample
70 (_A_\
\ . f
wl| | \
v a
50 : °
[ ] c
. B
40 - o = Night:Women-Cross
o
* e Night:Women-Long
8
30 5 o Night:Men-cross
(¢}
o Night:Men-Lon
5 g g
10
0

50y 55y 60y 65y 70y 75y 80y

FIGURE 1 Distribution of night-time xerostomia (“yes, often”
and “yes, sometimes”) in the five cross-sectional samples aged 50
(n=6346)to 70y (n = 5697) and two cross-sectional samples aged
75 (n=3735)and 80y (n = 2922) in men and women compared
with the first (n = 3585) and second (n = 2573) longitudinal sample

xerostomia in older South Australians (age 60+) over a 6-year pe-
riod. The latter study reported a prevalence of xerostomia (graded
as “frequently” or always) of 24.8% at the 6-year follow-up, which
generally was higher than in our follow-up at age 70 and 80.%°
However, in our study “yes, often” night-time xerostomia was re-
ported at the same level in 80-year-old women at night (24.3%).

Generally, the persistence of dry mouth (reported as “yes, often”
or “sometimes” was high in both samples and the majority reported
no change. In the first longitudinal sample between 50 and 70, about
30% of both men and women reported a deterioration as regards
night-time xerostomia but lesser for daytime. In the second longi-
tudinal sample, about 15% had a worsening of dry mouth problems
between age 75 and 80 for both day and night with an average yearly
incidence of about 3%. It seems consequently that xerostomia pro-
gresses throughout life and continue to do so even in older ages.
Remission was fairly low but did occur and was highest between 75
and 80 and at night-time. The reason for these variations in reported
dry mouth is hard to speculate on but can be due to changes in gen-
eral and oral health status including type and amount of prescribed
medications.

It has been suggested that the higher prevalence of dry mouth in
women compared with men from age 50 and onwards might be re-
lated to hormonal changes during menopause as for example higher
levels of testosterone in women with xerostomia.?® In one study, it
was found that hormonal replacement medication reduced the feel-
ing of dry mouth in postmenopausal women?’ while another study
reported contrasting results.?® Nevertheless, female hormonal alter-

ations cannot be the sole explanation for the higher experience of
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xerostomia both at day- and night-time in women than in men since
it seems to persist, and even increase, decades after menopause. It
is noteworthy that a similar magnitude of the prevalence of reported
dry mouth found in women of age 50 was found in men first at the
age of 80. It is evident that the salivary physiology or at least symp-
toms of xerostomia are developing differently in men and women.

In agreement with our study from 2012, daytime xerostomia was
more closely associated with OIDP than night-time xerostomia.*®
This finding might be caused by the fact that OIDP focus on daytime
and not night-time impact. A modification of the index would there-
fore be necessary to detect further associations between night-time
xerostomia and impact on OHRQL.

It was not unexpected that “burning mouth”, in the logistic re-
gression, was found to be a strong independent variable for both
day- and night-time xerostomia as xerostomia is commonly found
among patients with intraoral burning symptoms.?’ This finding is
also in agreement with our previous results in the age groups 50- to
75-year olds.*® Besides this, “Impaired chewing”, “TMJ pain” “brux-
ism” and “tooth sensitivity” were all associated with xerostomia.
These symptoms are not uncommon in patients with temporoman-
dibular disorders, and it has been suggested that salivary function
needs to be assessed in orofacial pain patients in order to facilitate
treatment.*°

“Not feeling healthy” was found to be associated with both day-
time and night-time xerostomia both in the 70- and 80-year-old
samples. The relationship between impaired health and xerostomia
is in agreement with our and others' earlier findings‘sm'32 “Medicine
usage”, which may represent a more objective sign of diagnosed
disease than the variable “not feeling healthy”, was associated with
both day and night-time xerostomia in both age groups. In this re-
gard, there is a well-documented effect on reduced salivary se-
cretion by frequent intake of medications,*>® but in addition, the
secretion may be further impaired by the circadian rhythmicity by
which the salivary secretion is dramatically lower during the night
than the day.* It would have been valuable if we have had more de-
tailed data on the type of medicine the participants used and which
specific diseases they suffered from. Such information included in
the analyses could have given a more comprehensive picture of the
relationships between medicine usage, general health status and the
increasing frequency of xerostomia in these populations. However,
the data available were self-reported information regarding use of
medicine or not and on health status. Both of these variables were
included in the analyses and turned out to be highly significant for
predicting the presence of xerostomia.

“Bad breath” was related to daytime xerostomia in the 70-year-
old group, and this association has been reported previously.®®
Smoking is another commonly reported association with xerosto-
mia®® and daily smoking showed associations with xerostomia also
in our study, however in a somewhat surprising way: the 70-year-
old group but not the older group exhibited an association between
daily smoking and daytime xerostomia. In contrast, smoking and
night-time xerostomia were significantly associated in the 80-year-
old group but not in the younger group. Taste changes were also
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related to night and daytime xerostomia in booth age groups, corrob-
orating results of an earlier study.’

In this study, the self-reported presence of dry mouth among
both men and women was high among the elders, especially so
among women and it was shown that xerostomia has a negative im-
pact on oral health-related quality of life. There was also a strong
comorbidity between xerostomia and several oral health parameters
such as chewing problems, burning mouth, TMJ pain, bruxism and
tooth sensitivity. Besides these associations with oral health factors,
it is also important to note the association between xerostomia and
impaired general health.

5 | CONCLUSIONS

Based on the results of the present study, it can be concluded that
there is a high prevalence of xerostomia among the elders, especially in
women, which needs to be taken into consideration in the assessment

of their oral health and when providing dental care to this age group.
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