
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iode20

Acta Odontologica Scandinavica

ISSN: 0001-6357 (Print) 1502-3850 (Online) Journal homepage: https://www.tandfonline.com/loi/iode20

Self-reported oral and general health related to
xerostomia, hyposalivation, and quality of life
among caries active younger adults

Håkan Flink, Åke Tegelberg, Judith E. Arnetz & Dowen Birkhed

To cite this article: Håkan Flink, Åke Tegelberg, Judith E. Arnetz & Dowen Birkhed (2020)
Self-reported oral and general health related to xerostomia, hyposalivation, and quality of life
among caries active younger adults, Acta Odontologica Scandinavica, 78:3, 229-235, DOI:
10.1080/00016357.2019.1690677

To link to this article:  https://doi.org/10.1080/00016357.2019.1690677

© 2020 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group on behalf of Acta Odontologica
Scandinavica Society.

Published online: 15 Nov 2019.

Submit your article to this journal Article views: 703

View related articles View Crossmark data

Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=iode20
https://www.tandfonline.com/loi/iode20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/00016357.2019.1690677
https://doi.org/10.1080/00016357.2019.1690677
https://www.tandfonline.com/action/authorSubmission?journalCode=iode20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iode20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/00016357.2019.1690677
https://www.tandfonline.com/doi/mlt/10.1080/00016357.2019.1690677
http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2019.1690677&domain=pdf&date_stamp=2019-11-15
http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2019.1690677&domain=pdf&date_stamp=2019-11-15
https://www.tandfonline.com/doi/citedby/10.1080/00016357.2019.1690677#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/00016357.2019.1690677#tabModule


ORIGINAL ARTICLE

Self-reported oral and general health related to xerostomia, hyposalivation, and
quality of life among caries active younger adults

Håkan Flinka,b, Åke Tegelberga,c, Judith E. Arnetzd and Dowen Birkhede

aCentre for Clinical Research, Uppsala University, V€asterås, Sweden; bPublic Dental Clinic Sala, Public Dental Health V€astmanland, Sala,
Sweden; cFaculty of Odontology, Malm€o University, Malm€o, Sweden; dDepartment of Family Medicine, College of Human Medicine,
Michigan State University, Grand Rapids, MI, USA; eFersens V€ag, Malm€o, Sweden

ABSTRACT
Objective: The aim was to study prevalence of xerostomia, hyposalivation and quality of life among
caries active younger adults.
Materials and methods: A questionnaire regarding oral and general health, xerostomia and quality of
life was mailed to 134 caries active (CA) and 40 caries inactive (CI) patients, 25–50 years of age (mean
age 39.9 ±6.2 years) treated at a Swedish Public Dental Service clinic, regarding oral and general
health, xerostomia and quality of life. Caries data and unstimulated whole salivary flow rates were
obtained from dental records.
Results: The overall response rate was 69%. Dental records confirmed that CA patients had more
decayed teeth over time than CI patients (p< .001). The CA group reported worse oral health (p< .001)
and general health (p< .01), more xerostomia (p< .001) and lower salivary flow rate (p< .01) compared
to CI patients. Xerostomia was inversely related to unstimulated whole salivary flow rates as well as to
oral and general health (p< .01). There were no differences between groups in quality of life.
Conclusion: Younger caries active adult patients reported significantly more xerostomia and hyposali-
vation compared to caries inactive patients. Xerostomia and hyposalivation were inversely related to
perceptions of oral and general health, but not to quality of life.
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Introduction

Untreated dental caries in the permanent dentition is the
most prevalent disease worldwide, affecting 35% of the glo-
bal population [1]. In spite of this, longitudinal caries studies
among adults are rare, but available data indicate that indi-
viduals with a caries active disease continue to be disease
active for many years [2–5]. Knowledge regarding how devel-
opment of new caries lesions over time is perceived by this
group of individuals in relation to oral health and quality of
life is incomplete. In older people, periodontal disease, dental
caries and xerostomia are increasing in prevalence, and have
been found to be the most common factors with a negative
impact on oral health and quality of life [6–10], the most
important risk factor for xerostomia in these age groups is
medication use [6,9,11–13].

Xerostomia, a subjective feeling of dry mouth, is an
increasing condition in the elderly [11,12] and affects oral
health negatively [13,14]. According to the systematic review
by Orellana et al. [14], only a few studies have been con-
ducted in younger groups. However, xerostomia is a com-
mon condition that can affect quality of life among people
of all ages [15], including younger adults [16], and individuals
with Sj€ogren’s syndrome [17], HIV [18], diabetes mellitus [19]
and Parkinson’s disease [20]. One has to distinguish between
‘xerostomia’ and ‘hyposalivation’, an objective measure of

low salivary flow rates [11,21–23]. These two conditions may
not be equivalent in one and the same patient. It has for
example been shown that only half of those with very low
unstimulated flow rates experienced xerostomia [11].
Evaluating xerostomia by questionnaires may be easier and
more convenient than measuring salivary flow rates in the
clinic, but the latter might be more relevant when relating
the amount of saliva to caries [24,25] as hyposalivation
increases the risk for caries [25]. Thus, questionnaires and
measurements of salivary flow may complement each other.
To the best of our knowledge, there are no studies among
younger adults that have examined both xerostomia and
hyposalivation in relation to caries and how these conditions
affect oral health and quality of life.

The aim of this study was to compare xerostomia and
hyposalivation in caries active and caries inactive younger
adults, and to examine the relationship to self-reported oral
and general health and quality of life.

Material and methods

Setting and participants

The study was performed at the Public Dental Clinic in the
municipality of Sala, Sweden. A total of 134 caries active (CA)
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and 40 caries inactive (CI) individuals were recruited during
2007 and have been described in three earlier studies
[3,26,27]. All participants were 25–50 years of age, the mean
age was 39.5 ± 6.2 and 41.0 ± 6.3 for the CA and CI groups,
respectively.

Caries active (CA) and caries inactive (CI) group

The following definitions of the two groups were used: ‘CA
group’ included individuals who had developed manifest pri-
mary or secondary caries lesions in 2 or more teeth in the
last 3 years. ‘CI group’ was individuals who had been free
from manifest caries for 3 years or more. Caries prevalence
among the two groups was recorded retrospectively [3], with
significant differences between the CA and CI groups for all
caries-related variables (p< .001). The CA group had a
greater number of decayed teeth (DT), decayed, missing and
filled tooth surfaces (DMFS), and a longer caries active time
during the follow-up period. ‘Caries active time’ was defined
as the time between two examinations where the patients
showed development of manifest caries.

Questionnaire

A questionnaire with detailed information about the study
was mailed to all 174 (134þ 40) individuals, with two
reminders sent 3 and 6weeks later to those who did not
respond to the first invitation. The participants also returned
a signed consent form. The questionnaire was developed for
this study and has been described previously [3,26,27]. It
included items related to general health, diet, oral hygiene
habits, sociodemographic variables and perception of caries
active time [3]. Questions regarding caries prophylaxis [26]
carried out at the clinic and at home were also included, as
well as patient-reported problems and negative experiences
related to caries and dental treatment [27].

Self-reported oral health was measured by a single global
rating question, ‘How do you rate your oral health?’ This was
rated on a five-point scale from score 1 (‘very bad’) to 5
(‘very good’). This question and a similar one to rate general
health have been used annually since 2004 by the public
health agency of Sweden on a random sample of 20,000
individuals [28], and these two questions have also been
analysed for oral health [29,30] or for both oral health and
general health [31,32], in several other Swedish studies.

The short-form Oral Health Impact Profile (OHIP-14)
[33,34] was used to measure oral health-related quality of life
(OHRQoL). The questionnaire encompasses seven domains:
functional limitation, physical pain, physical disability, psy-
chological discomfort, psychological disability, social disabil-
ity and handicap. It contains 14 questions (2 per domain).
Each question seeks to determine the frequency of impact of
various oral disorders during the last year on a five-point
scale from score 0 (never) to 4 (very often). In addition,
respondents could reply that the question was
not applicable.

Xerostomia was determined using the single item: ‘How
often has your mouth felt dry?’, with response options

‘Never’ (scoring 1), ‘Hardly ever’ (2), ‘Occasionally’ (3), ‘Often’
(4) and ‘Very often’ (5).

Dental records

Dental records were reviewed retrospectively to the patient
age of 20 years or as far back as possible. Theoretically, this
would provide a minimum follow-up period of 5 years
among the youngest participants. Information regarding
caries prevalence and received caries prophylaxis
was registered.

Salivary flow measurement

All participants had their unstimulated whole salivary flow
rate measured at the dental clinic at least once; if more than
once, the mean value was used. Unstimulated whole saliva
(UWS) was collected for 15min. This was carried out between
7.00 and 9.30 a.m. The subjects were instructed not to eat,
drink or use any form of tobacco 2 h before the collection
and to relax for a couple of minutes before the test. At the
saliva collection, the subject sat bent forward in an ordinary
chair and was told to place his/her tongue on the lingual
surfaces of the upper incisors and to hold the mouth open
and remain still, letting the saliva drip into a pre-weighed
disposable cup held to the lower lip. The UWS flow rate was
determined by gravitation, using a scale with an accuracy
of 0.01 g (Sartorius, BP310P, Sartorius AG, Goettingen,
Germany), presuming that 1 g of saliva is equivalent to 1ml.
All saliva collections were supervised by specially trained
assistants with extensive experience with the procedures.
Prevalence of hyposalivation was determined by analysing
the number of individuals with very low UWS flow rates,
defined as <0.1ml per minute or low rates <0.2ml/
min. [35,36].

Ethics

The regional ethical committee at Uppsala University,
Sweden, did not review the application (Dnr: 2006/310), as
the current project does not encompass any physical or
other intervention on research participants as defined in
paragraph 4 of the Ethical Review Law. The application
included permission to access and use dental records. All
participants in the study returned a signed consent form
that also included consent for their dental records to be
accessed and used.

Statistical methods

Bivariate correlations between oral and general health, xero-
stomia and hyposalivation were analysed using Spearman’s
rho. Differences between caries active and caries inactive
patients were compared by t-tests for continuous variables
and by chi-square test for categorical variables. All tests were
two-sided and p-values less than .05 were considered signifi-
cant. We intended to test the hypothesis that the caries
active and inactive groups varied in dental treatment and
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patient experiences of oral and general health, oral health-
related quality of life, and xerostomia via a series of two-
tailed t-tests. In order to detect a medium effect size
(Cohen’s d¼ 0.65), expected in patient-reported outcomes
research of this type [37], with a power of .80 and a p-value
of .05, a sample size of 77 for the caries active group and 25
for the caries inactive group was required (total n¼ 102).
Regarding patient dental records, calculation of sample size
was based on data from a pilot sample, where the caries
active group had received a mean number of 1.5 basic
prophylaxis activities per year while the caries inactive group
received 0.4 activities. To detect an expected difference of
1.1 mean number of basic prophylaxis activities per year
with a power of 80% and a significance level of 5%, assum-
ing a standard deviation of 1.5, it would require a sample
size of 60 persons including 30% drop outs.

OHIP-14 scores were computed in two ways: (1) an overall
OHIP-14 score was calculated by summing responses over all
14 items; (2) the severity of oral disorders was computed as
the sum of individuals who reported experiencing negative
impacts ‘Very often’ or ‘Fairly often’ [16,38]. Differences
between groups in scores of oral and general health, OHIP–
14 scores, were analysed with t-tests. Non-parametric tests
were also performed and the conclusions were identical.

One-way analysis of variance (ANOVA) with post hoc tests
using Bonferroni was used to compare unstimulated whole
saliva flow rates by participants’ ratings of xerostomia. All
analyses were conducted using IBM SPSS version 24.0,
Chicago, IL.

Results

A correlation matrix for all study variables is presented in
Table 1. There were significant correlations (p< .01)

between all four factors. Patient ratings of their general
health (rho ¼ 0.50) and unstimulated whole saliva flow (rho
¼ 0.38) were positively correlated with perceived oral health,
while xerostomia ratings were inversely correlated
(�0.47, p< .01).

The overall response rate to the postal questionnaire was
69% (120/174). For the 120 patients who responded, com-
plete dental records could be obtained for 87 out of the 88
in the CA group and 30 out of the 32 in the CI group, see
flow chart Figure 1.

Background characteristics of the caries active (CA) and
caries inactive (CI) patients are compared in Table 2. The two
groups did not differ significantly by gender, (p ¼ .93), age
(p ¼ .27) or follow-up time (p ¼ .22). At the end of the fol-
low up period the CA patients had significantly higher cumu-
lative disease activity measured as DMFS (p< .001). There
was also a significantly greater increase in DMFS during the
follow up period (p< .001). More details concerning caries
prevalence among the two groups have been described pre-
viously [3].

The CA individuals had received more frequent informa-
tion about caries and recommendations of caries prophylaxis
than the CI individuals, and had also made more extra caries
prophylaxis efforts at home. However, 60% of the CA individ-
uals had not experienced that they had become free from
caries (i.e. not needing fillings). This was confirmed by data
from the dental records [26].

Table 1. Correlation matrix with means, standard deviations, and bivariate
associations between oral health (1), general health (2), xerostomia (3) and
unstimulated whole saliva (UWS) flow (4).

n M SD 1 2 3 4

(1) Oral health 120 3.65 0.79 1
(2) General health 117 4.05 0.79 0.50� 1
(3) Xerostomia 118 2.26 1.20 �0.47� �0.37� 1
(4) Unstimulated whole

saliva flow
120 0.24 0.23 0.38� 0.26� �0.50� 1

Spearman’s rho.�Correlation coefficients are significant at 0.01 level (2-tailed).

Figure 1. Flow chart showing eligible individuals. Number receiving questionnaire, number of returned questionnaires and number of retrieved dental records.

Table 2. Background characteristics of the caries active (CA) and caries
inactive (CI) patients (for details, see references [3,26]).

Caries
active (CA)

Caries
inactive (CI)

p Valuen % n %

Gender
Men 24 27 9 28 .93
Women 64 73 23 72

Mean ± SD Mean ± SD

Age 88 39.5 ± 6.2 32 41.0 ± 6.3 .27
Follow-up time of dental records 87 16.5 ± 6.8 30 18.3 ± 6.4 .22
Caries active time 87 9.9 ± 4.7 30 1.7 ± 2.1 <.001
DMFS at end of follow-up 88 33.6 ± 16.0 32 10.6 ± 9.0 <.001
DMFS increase during follow-up 86 12.9 ± 2.7 30 2.2 ± 2.5 <.001

Caries active time¼ the time between two examinations where the patients
showed development of manifest caries.
DMFS: decade, missing and filled surfaces.
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Oral and general health

A comparison of all study outcomes between the CA and CI
groups is summarised in Table 3.

Self-reported oral health differed significantly between
groups, with significantly lower mean scores among the CA
patients (3.5 ± 0.7) compared to the CI group (4.2 ± 0.7,
p< .001). Similarly, the CA group rated their general health
significantly worse than the CI group (3.9 ± 0.8 and 4.4 ± 0.6,
respectively, p ¼ .002).

Ohip

There was no statistically significant difference between
groups in mean total sum OHIP 14 scores (Table 3).
However, the groups differed significantly in the functional
limitation and physical pain domains, with the CA group
reporting greater limitations and physical pain than the CI
group (Table 4). The distribution of the OHIP score was
skewed, with scores of 0 reported by 20% (n¼ 17) in the CA
group versus 34% (n¼ 11) in the CI group (p ¼ .14).

Xerostomia

Among those experiencing xerostomia sometimes, fairly
often or very often, 43 out of 44 were from the CA group.
The CA group reported higher mean scores (2.6 ± 1.2) versus
the CI group (1.3 ± 0.54, p< .001, Table 3).

When dichotomising answers among those who experi-
enced xerostomia very often or often, it occurred in 24%
of the CA group, while none of the patients in the group CI
group reported this (p¼ .002).

When comparing OHIP-14 among those 44 who experi-
enced xerostomia (Sometimes, fairly often or very often) vs.
those 94 who did not (seldom or never), there was a signifi-
cant difference for the mean total sum of OHIP–14 between
the groups, 4.88 (5.66) for the CA group vs. 7.59 (6.86) for
the CI group, (p ¼ .02), respectively.

Hyposalivation

The distribution of unstimulated whole saliva (UWS) flow
rates are presented in Figure 2. There were significant differ-
ences between the groups in the prevalence of

Table 3. Oral and general health, OHIP 14 sum (OHIP: Oral Health Impact Profile), xerostomia and unstimulated whole saliva (UWS) flow
rates of the caries active (CA) and caries inactive (CI) patients.

Caries active (CA) Caries inactive (CI)
n Mean± SD n Mean± SD p Value

Oral health 86 3.5 ± 0.7 31 4.2 ± 0.7 <.001
General health 88 3.9 ± 0.8 32 4.4 ± 0.6 .002
OHIP-14 sum 87 6.4 ± 6.4 32 4.6 ± 5.8 .16
Xerostomia 87 2.6 ± 1.2 32 1.3 ± 0.5 <.001
Unstimulated whole saliva (UWS) flow rates 88 0.20 ± 0.21 32 0.35 ± 0.23 .002

Oral and general health, a five-point scale from score 1 (‘very bad’) to 5 (‘very good’).
OHIP-14 sum, a five-point scale from score 0 (never) to 4 (very often), the sum of the seven domains.
Xerostomia, a five-point scale with response options ‘Never’ (scoring 1), ‘Hardly ever’ (2), ‘Occasionally’ (3), ‘Often’ (4) and ‘Very often’ (5).
UWS flow rates, limits very low ¼ <0.1ml/min, low ¼ 0.11–0.2ml/min, normal ¼ >0.2ml/min.

Table 4. Comparison of OHIP-14 scores, per dimensions and total sum for caries active (CA) vs. caries inactive (CI) patients.

Dimension (in italics) CA (n¼ 87) CI (n¼ 32)
Items Mean (SD) Mean (SD) p Value

Functional limitation
Have you had trouble pronouncing any words?
Have you felt that your sense of taste has worsened?

0.53 (1.03) 0.13 (0.55) .036

Physical pain
Have you had painful aching in your mouth?
Have you found it uncomfortable to eat any foods?

1.19 (1.25) 0.63 (1.07) .033

Psychological discomfort
Have you been self-conscious?
Have you felt tense?

1.13 (1.56) 0.94 (1.23) .53

Physical disability
Has your diet been unsatisfactory?
Have you had to interrupt meals?

0.99 (1.35) 0.84 (1.48) .62

Psychological disability
Have you found it difficult to relax?
Have you been a bit embarrassed?

1.21 (1.53) 0.88 (1.24) .27

Social disability
Have you been a bit irritable with other people?
Have you had difficulty doing your usual jobs?

0.64 (1.09) 0.50 (0.82) .52

Handicap
Have you felt life in general was less satisfying?
Have you been unable to function?

0.69 (1.35) 0.56 (0.91) .62

Total sum 6.37 (6.37) 4.56 (5.76) .16

OHIP: Oral Health Impact Profile.
OHIP-14, a five-point scale from score 0 (never) to 4 (very often) for each question, the sum per dimension and of all the
seven domains.
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hyposalivation with regards to very low unstimulated whole
saliva (UWS) flow rates (<0.1ml/min). For the CA group, the
prevalence was 29.5% compared to 9.4% for the CI group
(p< .001). With a level of low unstimulated whole saliva
(UWS) flow rates<0.2ml/min, the corresponding values were
68.1% and 25%, respectively (p< .001). There was also a sig-
nificant difference for mean flow rates of unstimulated whole
saliva (UWS) for the two groups, 0.20 ± 0.21 and 0.35 ± 0.23
for CA and the CI groups, respectively (p ¼ .002).

The relationship between frequency of perceived xerosto-
mia and mean UWS flow rates is shown in Table 5. Those
who never or seldom perceived xerostomia had ‘normal’
mean flowrates, while those perceiving xerostomia more
often all had mean flow rates below the ‘low’ limit. There
were statistically significant differences in flow rates between
those who never experienced xerostomia and those who
experienced it sometimes (p< .05) or often (p< .05).

Discussion

This study examined patient-reported oral and general
health, xerostomia, hyposalivation and quality of life and
compared differences among caries active (CA) and caries
inactive (CI) younger adults. Self-rated oral and general
health were rated significantly lower among CA patients,
compared to the CI group. A significantly larger proportion
of CA individuals reported xerostomia as well as had hyposa-
livation compared to the CI group. The two groups did not
differ significantly on overall oral health impact scores.
However, the CA group rated the functional limitation and
physical pain domains significantly higher than the CI group,
indicating a higher degree of negative impact on their
oral health.

There are indications that the association between xero-
stomia and general health needs further investigation [39].
Different magnitudes of hyposalivation have been related to

diagnosed disease and high BMI in younger adults but to dif-
ferent medications in older adults [11]. In this sample we
have previously reported a significant increased risk for xero-
stomia and sleep disturbances among the CA group [3].
Sleep disturbances related to xerostomia have been men-
tioned in different medical condition [40–43]. Sleep distur-
bances in relation to caries activity must be considered
unique and the relationship to general health needs
more research.

The OHIP-14 total score did not differ between CA and CI
in this study among younger adults. It seems like caries
activity over time in younger adults alone does not increase
OHIP-14. Compared to other younger individuals, from the
Dunedin longitudinal cohort study reported by Thomson
et al. [16], the mean OHIP-14 sum scores were lower for both
the CA and the CI groups. However, when focussing on the
half of the caries active group experiencing xerostomia, com-
pared with all others, the difference in OHIP-14 was signifi-
cant. This difference for the mean total sum of OHIP–14
related to xerostomia seems to be in line with other studies
of New Zealanders of different ages [15,16].

In population-based studies, �10–25% of 40 year-olds
have reported that their mouth frequently or usually feels
dry. In a majority of these studies xerostomia has been more
common among women than among men [11,15,44]. In the
present study, the prevalences were similar to the upper
end, 24% in the CA group had xerostomia frequently or very
often, while it did not occur in the CI group. Both groups
contained more women, approximately 70% [3]. The clear
difference in perception of xerostomia between the two
groups was a very obvious finding in this sample, independ-
ent of different limits for xerostomia. This calls for more stud-
ies among young adults who are caries active.

To the best of our knowledge there is just one popula-
tion-based prevalence study of hyposalivation among differ-
ent age groups. In that study, 11–13% reported having
hyposalivation, defined as a very low unstimulated whole
saliva flow rate, in the age group 40–49 years [11]. In the
present study, the CI group had a slightly lower prevalence
while in the CA group, the prevalence was almost three
times higher. This difference might be one reason for a
higher caries activity over time among the caries active
group. This finding must be considered the most important
of this study and needs further attention.

At least one review of caries risk in relation to hyposaliva-
tion found an increased risk, even if studies are difficult to
compare as there are no gold standard methods for measur-
ing caries activity or salivary flow rates [24]. Different flow

Figure 2. Distribution of the percentage of individuals (number of individuals) with different flow rates (ml/min) in the caries active (CA) group and in the caries
inactive (CI) group. Limits: Very low flow rates ¼ <0.1ml/min; Low flow rates ¼ 0.11–0.2ml/min; Normal flow rates ¼ >0.2ml/min.

Table 5. Responses to the question, ‘How often have you
experienced xerostomia’ correlated to unstimulated whole
saliva (UWS) flow rates for all participants.

Score n
UWS (ml/min)
Mean ± SD

Never 40 0.37 ± 0.31
Hardly ever 35 0.23 ± 0.15
Occasionally 23 0.16 ± 0.12
Often 15 0.10 ± 0.06
Very often 6 0.13 ± 0.9
Total 119 0.24 ± 0.23

Anova test <0.001.
UWS flow rates >0.2ml/min¼ normal.
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rates of unstimulated whole saliva have been investigated in
relation to caries, identifying limits of increased risk [25]. As
mentioned above several different methods have been used
to determine hyposalivation, for example, the caries risk soft-
ware Cariogram uses stimulated whole saliva to diagnose
hyposalivation [45], as well as other caries management sys-
tem for caries prevention [46,47].

The prevalence of hyposalivation diagnosed by using lim-
its for unstimulated or stimulated whole saliva are com-
pletely different [11]. The limits for hyposalivation by
unstimulated flow rates will incorporate more individuals
compared with the limits for stimulated saliva [11]. This rela-
tionship has been described in different ways over the years
[11,22,48,49], but is probably considered and known by a
few. The use of the stimulated whole saliva limits might be
one reason for the presumption that ‘extreme reduction in
salivary flow is very rare’ [46] while actual hyposalivation
might be common in regards to unstimulated flow rates [11].
It could be presumed that the use of unstimulated whole sal-
iva in the current study clarified the difference in the propor-
tions of individuals with hyposalivation in the CA and the
CI groups.

It is not known if the CA group’s more negative percep-
tions of oral and general health were due to lower salivary
flow rates, the perception of xerostomia, or the actual experi-
ence of more caries-related dental treatments. If a relation-
ship between hyposalivation and caries could be identified
in larger longitudinal population-based studies, it could
motivate more extensive caries prophylaxis for individuals
with repeated caries activity, as there are so far no known
treatments that can permanently increase salivary flow
[50,51]. Extra fluoride might yet be the only way to offer this
group a cavity free future [52]. More caries prophylaxis will
hopefully stop caries progression and treatment needs, but
further research on the role of hyposalivation and xerostomia
is needed.

The main strength of this study is that it is the first to
examine both xerostomia and hyposalivation among young
adults in relation to caries as well as oral and general health.

This study, along with previously reported data from this
sample [3,26,27] has focussed on questions that might be
important to individuals that are caries active repeatedly
over time [53]. Limitation of this study include the small sam-
ple size and especially the small control group (the caries
inactive group). Even if the salivary flow measurements fol-
lowed a strict protocol to eliminate systematic errors, there
are aspects concerning hyposalivation and xerostomia that
are not yet fully understood and investigated, and therefore
also difficult to control. For example, changes of salivary flow
rate over time are not known, as studies of repeated meas-
urement of saliva in general populations do not yet exist. We
have presumed that salivary flow rates could be considered
as fairly consistent over time, until proven otherwise, but
decline in older ages independent of medication use [54].
Due to the limitations the results must be interpreted with
caution, as further studies in larger samples are needed.

To conclude, caries active younger adults reported signifi-
cantly more xerostomia which was related to hyposalivation

defined by unstimulated whole saliva flow rates. These con-
ditions were negatively related to perceptions of both oral
and general health. There is a need for learning more about
the prevalence and the pathogenesis of xerostomia and
hyposalivation in younger adults that are caries active.
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