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ABSTRACT

ARTICLE HISTORY

Objectives: To analyze the prevalence and level of dental pain among adult individuals with severe den-
tal anxiety (DA), and the association between dental pain and oral health-related quality of life (OHRQoL).
Methods: The study was based on 170 adult individuals with DA referred to a specialized DA clinic. All
patients answered a questionnaire including questions on DA (DAS, DFS), OHRQoL (OIDP) and dental
pain. An adapted clinical examination and a panoramic radiograph revealed the present oral status.
Results: The prevalence of dental pain was high (77.6%) and among those reporting pain the intensity
was high (49.0-61.0 on a VAS). One or more problems during the last 6 months with the mouth or
teeth affecting the individual’s daily activities were reported in 85.3% of the participants. Individuals
who reported dental pain had lower OHRQoL compared with those who did not report dental pain
(p<.001). Dental pain and number of decayed teeth were associated with the probability of poor
OHRQoL (OR=8.2, p <.001, OR=3.8, p=.008).

Conclusion: This study revealed a high prevalence and a high level of dental pain among adult indi-
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viduals with severe DA. Having dental pain was associated with poor OHRQoL.

Introduction

Dental anxiety (DA) is a common health problem that affects
a significant part of the population, both on an individual
and community level. The prevalence of severe DA in the
adult population of Sweden has recently been reported to
be 4.7% [1], but in different countries and cultures, the
prevalence has been reported to vary from 4 to 20% [2-7]. It
is well-documented that DA is associated with poor oral
health, functional impairment and avoidance of dental care
[5,8-10], which are factors associated with three critical
aspects of oral health-related quality of life (OHRQoL): pain,
appearance and function. The association between DA and
impaired OHRQoL has been reported in recent years [11-14],
and the degree of impairment is related to the extent of the
dental anxiety [15].

Dental pain is characterized as pain originating from the
teeth and supporting tissues as a result from disease or
injury to the teeth [16]. Locker et al. [17,18] found in an epi-
demiological study from 1987, that the most common dental
and facial pain was pain in teeth exposed to hot and cold
fluids (28.8%), while toothache was reported by 14.1% of the
study participants. Around 50% of those reporting dental
pain judged their pain intensity as moderately severe or
severe. Lipton et al. [19] found that almost 22% of the gen-
eral population in USA had experienced orofacial pain in the

previous 6 months. The most common type of orofacial pain
was dental pain, which was reported in 12.2%. The preva-
lence of head, neck and mouth pain in Sweden has been
estimated to be 14.6% among the general population; how-
ever, dental pain was not specified [20]. Dental pain is
reported to affect everyday life. Adulyanon et al. [21]
reported toothache as the major oral causative condition for
almost all aspects of impairment of daily performance.

Several studies have reported of treatment-related dental
pain i.e. procedural pain and they have shown that DA has a
consistent impact on pain during dental treatment [22]. Less is
known about the distribution of dental pain and its impact on
everyday life among patients with severe DA and the associ-
ation to OHRQoL.

Treatment of individuals with severe DA is a challenge for
the dental profession with regard to the combination of
severe anxiety triggered in the dental setting, poor oral
health and the symptoms often associated with avoidance of
dental care. Thus, a better understanding of how dental pain
may be associated with everyday life and OHRQoL in individ-
uals with DA is needed to improve the quality of dental care.

The aim of the study was to analyze the prevalence and
level of dental pain among adult individuals with severe den-
tal anxiety, and the association between dental pain
and OHRQoL.
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Material and methods
Design and study population

This cross-sectional study was based on a consecutive sample
of 219 adult patients referred for severe DA to the Clinic of
Oral Medicine, the Public Dental Service, Gothenburg,
Sweden. The study started in June 2012 and continued until
February 2014. All patients meeting the inclusion criteria
were asked to participate during the clinic’s standard intake
procedure. The inclusion criteria were age >20 years, suffer-
ing from severe DA (Dental Anxiety Scale score >13 or a
Dental Fear Survey score >60), and refusal to undergo con-
ventional dental treatment. The exclusion criteria were diag-
nosis of severe mental disorders (e.g. neuropsychiatric
disorders, severe depression, psychosis, schizophrenia) and
not speaking or understanding Swedish. Thirty-five individu-
als did not want to participate and another 14 individuals
were excluded. The final study sample included 170 individu-
als, 110 (64.7%) women and 60 (35.3%) men, with a mean
age of 42 years. The study was approved by the Regional
Ethics Committee in Gothenburg (Reg. no. 395-10), and the
participants provided informed consent.

Procedure

According to the clinic’'s standard intake procedure, all
patients filled in questionnaires including background varia-
bles (age, gender, socioeconomic status, dental history) and
DA status at their first appointment. If the patient agreed to
participate, a dentist administered an additional question-
naire as a structured interview, including OHRQoL, self-rated
oral and general health, and dental pain. Clinical variables
were registered at the second and third visit to the clinic
(panoramic radiography and an adapted clinical examin-
ation). Three dentists took part in the sampling procedure.
Consensus was performed as to calibrate the examiners
according to the variables from the adapted clinical examin-
ation and the panoramic radiograph to reduce the likelihood
of diagnostic errors.

Measures

Dental anxiety (DA) was captured by the Dental Fear Survey
(DFS) and the Dental Anxiety Scale (DAS). The DFS [23] is a
self-report questionnaire consisting of 20 items covering
anticipation anxiety, avoidance, physiological arousal and fear
of specific stimuli. Each item is scored from one (no anxiety)
to five (high intensity of anxiety), giving a total sum range
between 20 and 100, with a higher score indicating more
DA. A total score >60 is often used to indicate DA [24]. The
DAS [25] is a self-report questionnaire that consists of four
questions describing imagined dental situations. Each item is
scored from one (no anxiety) to five (extreme anxiety). The
sum of the test ranges from 4 (no anxiety) to 20 (extreme
anxiety). A DAS score >13 indicates severe DA [26].

Dental pain experience data were collected using a ques-
tionnaire including eight questions about pain in different
oro-facial regions. The questionnaire was completed as a

structured interview administered by the dentist. Three ques-
tions were used in the present study: Did you have tooth-
ache during the past month? Did you feel pain when eating
or drinking hot and/or cold food/beverages during the past
month? Did you feel pain when chewing food during the
past month? The response options were ‘yes’ or ‘no’. If the
answer was Yyes, a further question about pain intensity was
asked. Pain intensity was measured on a 100mm VAS graded
from zero (no pain) to 100 (extreme pain). A dichotomous
dental pain index was constructed, where individuals with an
affirmative answer to at least one of the three pain questions
were categorized as having dental pain. This dental pain
index was used in further analyses.

OHRQoL was measured using the Oral Impacts on Daily
Performance index (OIDP) [27]. The OIDP is a psychometric
test including nine items that measure impairment in activ-
ities during the last 6 months due to problems with the
mouth or teeth, in three domains: physical performance (eat-
ing and enjoying food, speaking and pronouncing words,
going shopping or visiting someone, cleaning of teeth), psy-
chological performance (sleeping and relaxing, smiling/laugh-
ing and showing your teeth without getting embarrassed,
keeping your emotional state/not getting upset more easily
than usual) and social performance (working/keeping up with
your social life, enjoying contact with other people). Patients
who answered yes to any item were asked about the fre-
quency and severity using a five-point scale. The frequency
score measures frequency (periodic pattern) and duration
(period): 0=never affected, 0 days; 1=Iless than once a
month, or up to 5 days in total; 2 =once or twice a month,
or up to 15 days in total; 3=once or twice a week, or up to
30 days in total; 4=3-4 times a week, or up to 3 months in
total; and 5 =every or nearly every day, or over 3 months in
total. Severity scores measure the impact of each item as an
indication of how much trouble it causes for daily living:
0 =no impact, 1 =very minor impact, 2 =fairly minor impact,
3 =moderate impact, 4 =fairly severe impact, and 5=very
severe impact. The OIDP summary index score uses both fre-
quency and severity scores to quantify the impact on each
activity, and is calculated by multiplying the frequency score
with the severity score for all activities, divided by the num-
ber of maximum possible score (9 activities x5 frequency
score x5 severity score=225) and multiplying with 100 to
give a percentage score [27]. A dummy variable is con-
structed from summing up the OIDP prevalence score (0-9)
and dichotomising this into 0 =no daily activity affected, and
1=at least one daily activity affected. The OIDP prevalence
score has been used previously [13,28].

Self-rated oral and general health were measured using
single questions: ‘How do you rate your overall oral health?
and ‘How do you rate your overall general health? with the
answers given on a 100mm VAS, with the end points of
0 =worst possible, and 100 = best possible.

Socioeconomic status (SES) was captured by a question
about the highest level of education achieved with the
response options: elementary school, high school,
and university.

Clinical status was registered as the number of missing
teeth, root remnants, decayed, filled and root-filled teeth,



and the number of teeth with apical periodontitis. The clin-
ical variables were registered as a number between 0 and 28
(third molars not counted) at the clinical examination and/or
from a panoramic radiography. The number of decayed teeth
were dichotomized into 0 (<1) and 1 (>1) and the number
of missing teeth, root-filled teeth, and teeth with apical peri-
odontitis were dichotomized into 0 (0) and 1 (>1) to be used
in further analysis.

Statistics

The statistical analysis consisted of descriptive statistics
[means, medians, proportions, standard deviations (SD),
95% confidence intervals (Cl)], and bivariate and multivari-
able analyses. Bivariate associations were tested for statis-
tical significance using the t-test between continuous
variables that showed a normal distribution, and the
Mann-Whitney U-test and Spearman’s correlations for
ordinal variables and for variables with skewed distribu-
tions. Chi-square and logistic regression were used to ana-
lyze categorical variables. Variables that were significant in
the bivariate analysis were included in the multivariable
logistic regression analysis to investigate independent
effects beyond the dental pain variable. Multivariable logis-
tic regression was applied using the OIDP (dichotomized)
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Results
Study group characteristics

Age, gender, DA, self-rated oral- and general health and clin-
ical variables for the total study group and according to the
dental pain index are presented in Table 1. Individuals
reporting dental pain had higher level of dental anxiety
according to DFS (p=.030) and poorer self-rated oral health
(p =.008) than individuals not reporting dental pain.

Dental pain prevalence and intensity

The prevalence of dental pain (according to the index vari-
able) in the total sample was high (77.6%), as shown in
Table 2. Thirty-one individuals (18.2%) answered ‘Yes, | have
pain’, to each of the three pain questions included in the
dental pain index. Among those who reported pain, the pain
intensity was high, with mean scores varying from 49.0 (SD
23.4, ‘toothache when eating something hot/cold’) to 61.0
(SD 27.7, ‘toothache’) for the total group.

Prevalence, frequency and severity of oral impact on
daily performance and the relation to dental pain

The majority of the participants reported negative conse-
quences on their everyday life activities due to their oral

as the dependent variable. health problems: 853% (n=145) reported negative
Table 1. Study sample characteristics according to dental pain and for the total group.
Characteristics No dental pain (n=38) Dental pain (n=132) p value Total (n=170)
Age, M (SD) 44.1 (143) 414 (123) NS? 42.0 (12.8)
Gender, % (n) NSP
Men 44.7 (17) 32.6 (43) 35.3 (60)
Women 55.3 (21) 67.4 (89) 64.7 (110)
Education, % (n) NSP
Elementary school 184 (7) 30.3 (44) 27.6 (47)
High school 47.4 (18) 45.5 (60) 4509 (78)
University 316 (12) 235 (31) 25.3 (43)
Dental anxiety, M (SD)
DAS 17.2 (2.2) 17.8 (2.0) NS? 17.6 (2.1)
DFS 75.7 (12.0) 80.5 (11.8) 0.030% 79.4 (12.0)
Self-rated oral health, M (SD) 31.1 (24.2) 19.8 (20.8) 0.008¢ 22.3 (22.0)
Self-rated general health, M (SD) 69.3 (21.2) 67.4 (21.4) NS¢ 67.9 (21.3)
Clinical variables, M (SD) Md
Missing teeth 3.6 (4.9) 3.0 2.9 (4.0) 1.0 NS¢ 3.0 (42) 1.0
Root remnants 2.0 (3.2) 0.0 1.6 (3.5) 0.0 NS¢ 1.7 (3.4) 0.0
Decayed teeth 5.2 (6.3) 3.0 6.6 (6.6) 4.0 NS¢ 6.25 (6.6) 3.5
Filled teeth 7.1 (4.9) 7.5 7.2 (5.3) 6.0 NS¢ 7.1 (5.2) 6.0
Root-filled teeth 1.6 (2.5) 0.5 1.0 (1.5) 0.0 NS© 1.1 (1.8) 0.0
Apical periodontitis 1.9 (2.9) 0.0 2.0 (2.8) 1.0 NS¢ 2.0(2.8) 1.0

t-test,

bChi—squared test;

“‘Mann-Whitney U-test.

M: mean; SD: standard deviation; Md: median.

Table 2. Dental pain prevalence and pain intensity (100 mm VAS) according to gender and the total group.

Prevalence % (n)

Intensity mean (SD)

Men, n=60 Women, n=110 Total, n=170 Men Women Total
Toothache 40.0 (24) 43.6 (48) 424 (72) 63.2 (27.0) 59.8 (28.3) 61.0 (27.7)
Toothache when eating hot/cold food 46.7 (28) 56.4 (62) 52.9 (90) 45.5 (24.4) 50.6 (23.0) 49.0 (23.4)
Toothache when chewing 45.0 (27) 50.9 (56) 48.8 (83) 51.2 (28.0) 52.7 (27.2) 52.2 (27.3)
Dental pain index 71.7 (43) 80.9 (89) 77.6 (132) - - -

No statistically significant differences between the groups.
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consequences on one activity, and 70.6% (n=120) on two or
more activities. Individuals reporting one or more negative
consequences were older [42.8 years (SD 12.3) versus
37.1 years (SD 14.9), p=.024], had more decayed teeth [6.8
(SD 6.8) versus 2.8 (SD 3.9), p=.001], more teeth with apical
periodontitis [2.1 (SD 2.9) versus 1.0 (SD 2.3), p=.002] and a
higher number of root-filled teeth [1.3 (SD 1.8) versus 0.6 (SD
1.5), p=.002].

Table 3 presents the prevalence, frequency and severity
scores according to the oral impact on daily performance
(OIDP). Individuals reporting dental pain had higher preva-
lence, i.e. reported more OHRQoL problems, on all the items
of the OIPD, than individuals not reporting dental pain.
Moreover, regardless of dental pain or no dental pain, the
participants reported that they often were affected by all the
situations measured by the OIDP, thus reporting an
impaired OHRQoL.

The participants reporting problems on the OIDP items
(prevalence), also reported how often they had encountered
problems (frequency) and the severity of the problems expe-
rienced (severity). Irrespective of dental pain or not, the indi-
viduals scored very high on the frequency and severity
dimensions. However, individuals reporting dental pain
reported significantly higher frequency on problems with
speaking/pronouncing word, and a higher level of severity
on the item ‘cleaning of teeth’, as compared to individuals
reporting no dental pain.

The mean OIDP summary index score was 27.0 (SD 25.6)
for the total group and individuals who reported dental pain
had a significantly higher mean score than those who did
not report dental pain [31.3 (SD 25.3) versus 123 (SD
19.0), p <.001].

Multivariable analysis

Logistic regression was used to analyze the association of
the dental pain index and the OIDP while controlling for
other independent variables (Table 4). Age, number of
decayed teeth, number of teeth with apical periodontitis and
number of root-filled teeth were found to be significant in
the bivariate analyses and were included in the multivariable
analyses. Due to the small number of individuals without an
impact on OIDP, we only included three independent varia-
bles in the equation, using the rule of thumb of at least 10
cases per independent variable related to the smallest group.
Accordingly, the number of teeth with apical periodontitis
and root-filled teeth were not included in the final model
but showed similar predictive values as number of decayed
teeth (data not shown). The final model (Table 4) revealed
that the dental pain index (OR 8.21, Cl 2.97-22.65, p <.001),
and the number of decayed teeth (OR 5.87, Cl 1.41-10.61,
p=.008) were statistically significantly associated with the
probability of having at least one impact on the OIDP. The
overall model summary index was 0.31, as expressed by the
Nagelkerke R2.

Total

Severity (0-5) in affected individuals,
mean (SD)

No dental pain Dental pain p Value®

Total

Frequency (0-5) of affected individuals,
mean (SD)

67.1 (114)
15.3 (26)
16.5 (28)
41.2 (70)

>.001
.051
NS

>.001

Prevalence
% (N)
38 Dental pain, N=132 p Value® Total, N=170 No dental pain Dental pain p Value®
75.8 (100)
18.2 (24)
18.9 (25)
48.5 (64)

38.8 (14)
53 (2)
7.9 (3)

15.8 (6)

No dental pain, N

Table 3. Prevalence, frequency of and severity of OIDP scores according to dental pain and the total group.

Physical performances
Eating/enjoying food
Speaking/pronouncing words
Going shopping/meeting someone
Cleaning of teeth

Psychological performances
Sleeping/relaxing

39 (1Y)
42 (1.1)

39(1.2)

39( NS
43 (1. NS
39 (1 NS

3.5 (1.0)
3.8 (1.3)
3.8 (1.8)

4.7 (0.8)
4.9 (
4.9 (0.5)

55.9 (9

359 (61)
34.1 (5

>.001
021
.002

)
0)
)

[N

43.2 (
60.6 (
40.2 (

10.5 (4)
39.5 (15)
13.2 (5)

Keeping one’s emotional state/not getting irritated

Smiling/laughing/exposing teeth
Social performances

4.5 (0.5)
4.2 (1.0)

4.9 (0.4)
4.8 (0.7)

NS
NS

4.9 (0.5)
4.8 (0.7)

28.8 (4
26.5 (4

044
NS

32.6 (43
29.5 (39)

15.8 (6)
15.8 (6)

Working/keeping up with social life
Appreciating human contact
PMann-Whitney U-test.

2Chi-squared test;



Table 4. Multivariable logistic regression with the independent variables age,
the dental pain index, and decayed teeth regressed on the dependent variable
OIDP (dichotomized into no daily performance versus one or more daily per-
formance reported).

Variable Category Referent category OR 95% Cl p Value
Dental pain index Pain No pain 821 297-22.65 <.001
Age (years) 1.04 1.00-1.08 .76

Decayed teeth >1 <1 3.87 1.41-10.61 .008

Nagelkerke R?*=0.31. OR: odds ratio; Cl: confidence interval.

Discussion

This study examined the association between dental pain
and OHRQol, in a clinical sample of highly dentally anxious
adults referred to a specialized DA clinic. Reporting dental
pain, and having decayed teeth, were predictive of
poor OHRQoL.

In this clinical sample of severely dentally anxious individ-
uals, the results indicated that they had poor oral health with
regard to number of decayed teeth, number of teeth with
apical periodontitis and number of root remnants. Similar
results have been shown in several other studies, both in epi-
demiological and clinical studies [8,10,14,29-35]. Moreover,
the association between DA and OHRQoL in the present
study was strong irrespective of having dental pain or not,
indicating other important dimensions than dental pain
affecting OHRQoL. Other research groups have also revealed
such findings [14,15,32].

Pain is a complex phenomenon captured by the individ-
uals themselves. While being a self-reported dimension,
pain may be described and experienced in many different
ways, and illustrated by the often used McGill scale [36].
However, Newton concluded that the McGill scale might be
lengthy for use in dental clinical practice [37]. In the pre-
sent study, we chose to ask the participants exclusively
about dental pain from the teeth, while not being associ-
ated with procedural pain during dental treatment. We
used the questions described by Locker et al. [17,18] in
their epidemiological survey, and we argue that these ques-
tions are tested for reliability and validity. By using these
questions, it is possible to compare the present results with
other studies.

The results in this study revealed that a large majority of
the participants reported dental pain. The three pain ques-
tions used captured somewhat different types of dental pain,
both related to provocation (chewing, hot/cold stimulation)
or not (toothache), and almost one-fifth of the participants
stated that they had all three types of dental pain. For this
group of individuals with severe DA, having poor oral health,
a high prevalence of dental pain would be expected.
Population-based surveys concerning the prevalence of den-
tal pain show figures of up to 30% of adults in the general
population reporting dental pain [17-19]. However, to the
best of our knowledge, there is a gap of knowledge about
how common dental pain may be in groups of individuals
with severe DA.

The present study revealed a clear association between
dental pain and OHRQoL among individuals with severe DA.
Participants reporting dental pain had poorer OHRQoL as
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measured with the OIDP prevalence score and the OIDP
summary index score. In addition, dental pain had the high-
est odds ratio of the independent variables included in the
multivariable analysis model predicting poor OHRQoL.
Dental pain was significantly associated to the majority of
daily activities included in the OIDP instrument. Adulyanon
et al. [21] reported on factors related to the OIDP in a low
dental disease Thai population. Although different popula-
tions, there are similarities to the present study. Adulyanon
et al. [21] showed that a high OIDP score was mainly asso-
ciated with pain and discomfort. In the present study, den-
tal pain was the main predictive factor of poor OHRQoL as
measured with the OIDP. Thus, the results highlight the
association between dental anxiety, pain and poor OHRQoL,
and similar findings have been revealed in some other
reports [11-13].

The results of the present study may be conceptual-
ized in the vicious circle of DA reinforced by DA, avoid-
ance of dental care, poor oral health and psychological
consequences [8,38,39]. When dental pain is added, the
consequences on OHRQoL gets worse. Another model
that shows the relationship between oral conditions, func-
tional impairment, and psychological disabilities is the
conceptual framework of oral health by Locker [40]. An
interpretation of the pathways in that model may be
that poor oral health eventually can lead to different psy-
chosocial effects e.g. decreased health-related quality of
life, mediated by, for example, impairment such as pain.

The clinical consequences as interpreted from the results
of this study may be that dental pain is prevalent and of sig-
nificant intensity, and correlates with poor OHRQoL. Thus, it
is of utmost importance to offer evidence based dental treat-
ment based on principles for the dentally anxious individual
in order to break a vicious circle, decrease the level of dental
anxiety, reduce dental pain symptoms and eventually
improve the OHRQoL.

This study has some strengths and limitations. It included
a relatively large clinical sample of individuals with severe
DA, and used both clinical measures of oral diseases and
well-established questionnaires such as OIDP, DAS and DFS
and previously used questions of dental pain. However, oral
status was examined using panoramic radiograph and
adapted clinical examinations, which may underestimate the
amount of oral diseases. With the cross-sectional study
design, the results can only be interpreted as associations,
not as showing causal links. The project did not include a
control group, which in some respects limits the interpret-
ation of results.

In conclusion, this study revealed that dental pain was
prevalent among adult individuals with severe DA. In add-
ition, the individuals reported a high level of intensity of the
dental pain and having dental pain was significantly associ-
ated with poor OHRQoL in patients with severe DA.

Disclosure statement

No potential conflict of interest was reported by the authors.



406 L. SVENSSON ET AL.

Funding

This study was supported by grants from TUA Research Funding, the

Sahlgrenska Academy at

University of Gothenburg/Region Vastra

Gotaland, Sweden.

ORCID

Lisa Svensson

http://orcid.org/0000-0001-8389-4916

References

[

[2]

B3l

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Svensson L, Hakeberg M, Boman UW. Dental anxiety, concomitant
factors and change in prev-alence over 50 years. Community
Dent Health. 2016;33:1-6.

Armfield JM. The extent and nature of dental fear and phobia in
Australia. Aust Dent J. 2010;55:368-377.

Gatchel RJ, Ingersoll BD, Bowman L, et al. The prevalence of den-
tal fear and avoidance: a recent survey study. J Am Dent Assoc.
1983;107:609-610.

Hill KB, Chadwick B, Freeman R, et al. Adult Dental Health Survey
2009: relationships between dental attendance patterns, oral
health behaviour and the current barriers to dental care. Br Dent
J. 2013;214:25-32.

Milgrom P, Fiset L, Melnick S, et al. The prevalence and practice
management consequences of dental fear in a major US city.
J Am Dent Assoc. 1988;116:641-647.

Morse Z, Takau AF. Dental anxiety in Fiji. Pac Health Dialog.
2004;11:22-25.

Vassend O. Anxiety, pain and discomfort associated with dental
treatment. Behav Res Ther. 1993;31:659-666.

Berggren U, Meynert G. Dental fear and avoidance: causes, symp-
toms, and consequences. J Am Dent Assoc. 1984;109:247-251.
Hagglin C, Berggren U, Hakeberg M, et al. Dental anxiety among
middle-aged and elderly women in Sweden. A study of oral state,
utilisation of dental services and concomitant factors.
Gerodontology. 1996;13:25-34.

Schuller AA, Willumsen T, Holst D. Are there differences in oral
health and oral health behavior between individuals with high
and low dental fear? Community Dent Oral Epidemiol.
2003;31:116-121.

Boman UW, Wennstrom A, Stenman U, et al. Oral health-related
quality of life, sense of coherence and dental anxiety: an epi-
demiological cross-sectional study of middle-aged women. BMC
Oral Health. 2012;12:14.

Carlsson V, Hakeberg M, Wide Boman U. Associations between
dental anxiety, sense of coherence, oral health-related quality of
life and health behavior-a national Swedish cross-sectional sur-
vey. BMC Oral Health. 2015;15:100.

Heidari E, Banerjee A, Newton JT. Oral health status of non-pho-
bic and dentally phobic individuals; a secondary analysis of the
2009 Adult Dental Health Survey. Br Dent J. 2015;219:E9.

Pohjola V, Lahti S, Suominen-Taipale L, et al. Dental fear and sub-
jective oral impacts among adults in Finland. Eur J Oral Sci.
2009;117:268-272.

Mehrstedt M, John MT, Tonnies S, et al. Oral health-related quality
of life in patients with dental anxiety. Community Dent Oral
Epidemiol. 2007;35:357-363.

Sharav Y, Leviner E, Tzukert A, et al. The spatial distribution,
intensity and unpleasantness of acute dental pain. Pain.
1984;20:363-370.

Locker D, Grushka M. The impact of dental and facial pain. J Dent
Res. 1987;66:1414-1417.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

37]

[38]

[39]

[40]

Locker D, Grushka M. Prevalence of oral and facial pain and dis-
comfort: preliminary results of a mail survey. Commun Dent Oral
Epidemiol. 1987;15:169-172.

Lipton JA, Ship JA, Larach-Robinson D. Estimated prevalence and
distribution of reported orofacial pain in the United States. J Am
Dent Assoc. 1993;124:115-121.

Brattberg G, Thorslund M, Wikman A. The prevalence of pain in a
general population. The results of a postal survey in a county of
Sweden. Pain. 1989;37:215-222.

Adulyanon S, Vourapukjaru J, Sheiham A. Oral impacts affecting
daily performance in a low dental disease Thai population.
Commun Dent Oral Epidemiol. 1996;24:385-389.

Lin CS, Wu SY, Yi CA. Association between anxiety and pain in
dental treatment: a systematic review and meta-analysis. J Dent
Res. 2017;96:153-162.

Kleinknecht RA, Klepac RK, Alexander LD. Origins and characteris-
tics of fear of dentistry. J Am Dent Assoc. 1973;86:842-848.

Wide Boman U, Carlsson V, Westin M, et al. Psychological treat-
ment of dental anxiety among adults: a systematic review. Eur J
Oral Sci. 2013;121:225-234.

Corah NL. Development of a dental anxiety scale. J Dent Res.
1969;48:596.

Corah NL, Gale EN, lllig SJ. Assessment of a dental anxiety scale.
J Am Dent Assoc. 1978;97:816-819.

Adulyanon S, Sheiham A, Slade G, editors. Oral impacts on daily
performances. Chapel Hill: University of North Carolina, Dental
Ecology; 1997.

Ostberg AL, Andersson P, Hakeberg M. Oral impacts on daily per-
formances: associations with self-reported general health and
medication. Acta Odontol Scand. 2009;67:370-376.

Hakeberg M, Berggren U. Changes in sick leave among Swedish
dental patients after treatment for dental fear. Community Dent
Health. 1993;10:23-29.

Boman UW, Lundgren J, Berggren U, et al. Psychosocial and den-
tal factors in the maintenance of severe dental fear. Swed Dent J.
2010;34:121-127.

Agdal ML, Raadal M, Skaret E, et al. Oral health and oral treat-
ment needs in patients fulfilling the DSM-IV criteria for dental
phobia: possible influence on the outcome of cognitive behav-
ioral therapy. Acta Odontol Scand. 2008;66:1-6.

Ng SK, Leung WK. A community study on the relationship of den-
tal anxiety with oral health status and oral health-related quality
of life. Community Dent Oral Epidemiol. 2008;36:347-356.
Hallstrom T, Halling A. Prevalence of dentistry phobia and its rela-
tion to missing teeth, alveolar bone loss and dental care habits in
an urban community sample. Acta Psychiatr Scand. 1984;70:
438-446.

Pohjola V, Lahti S, Vehkalahti MM, et al. Age-specific associations
between dental fear and dental condition among adults in
Finland. Acta Odontol Scand. 2008;66:278-285.

Meng X, Heft MW, Bradley MM, et al. Effect of fear on dental util-
ization behaviors and oral health outcome. Community Dent Oral
Epidemiol. 2007;35:292-301.

Zakrzewska JM, Feinmann C. A standard way to measure pain
and psychological morbidity in dental practice. Br Dent J.
1990;169:337-339.

Newton JT, Buck DJ. Anxiety and pain measures in dentistry: a
guide to their quality and application. J Am Dent Assoc.
2000;131:1449-1457.

De Jongh A, Schutjes M, Aartman IH. A test of Berggren’s model
of dental fear and anxiety. Eur J Oral Sci. 2011;119:361-365.
Armfield JM. What goes around comes around: revisiting the
hypothesized vicious cycle of dental fear and avoidance.
Community Dent Oral Epidemiol. 2013;41:279-287.
Locker D. Measuring oral health: a conceptual
Community Dent Health. 1988;5:3-18.

framework.



	Abstract
	Introduction
	Material and methods
	Design and study population
	Procedure
	Measures
	Statistics

	Results
	Study group characteristics
	Dental pain prevalence and intensity
	Prevalence, frequency and severity of oral impact on daily performance and the relation to dental pain
	Multivariable analysis

	Discussion
	Disclosure statement
	References


