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ABSTRACT
Objective: This study is a part of a project with the aim to construct and evaluate a structured treat-
ment model (the J€onk€oping Dental Fear Coping Model, DFCM) for the treatment of dental patients.
The aim of the present study was to evaluate the DFCM from a patient perspective.
Material and methods: The study was performed at four Public Dental Clinics, with the same 13 den-
tists and 14 dental hygienists participating in two treatment periods. In Period I, 1351 patients were
included and in Period II, 1417. Standard care was used in Period I, and in Period II the professionals
had been trained in and worked according to the DFCM. In the evaluation, the outcome measures
were self-rated discomfort, pain and tension, and satisfaction with the professionals.
Results: In comparison with standard care, less tension was reported among patients treated accord-
ing to the DFCM, (p¼ .041), which was also found among female patients in a subgroup analysis
(p¼ .028). Additional subgroup analyses revealed that patients expecting dental treatment (as opposed
to examination only) reported less discomfort (p¼ .033), pain (p¼ .016) and tension (p¼ .012) in
Period II than in Period I. Patients with low to moderate dental fear reported less pain in Period II
than in Period I (p¼ .014).
Conclusions: The DFCM has several positive effects on adult patients in routine dental care. In a
Swedish context, the differences between standard care and treatment according to the model were
small but, in part, statistically significant. However, it is important to evaluate the model in further
studies to allow generalization to other settings.
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Introduction

Dental fear is among the most commonly reported fears or
phobias [1]. Studies show that between 10% and 27% of
adult patients experience moderate to high dental fear [2–4],
and 4–6% suffer from phobic dental fear [2,5]. In cross-sec-
tional studies, the prevalence of dental fear has been shown
to be stable over time [6,7], but a recent Swedish study
showed that the prevalence decreased over a time span of
50 years [2].

The concepts of dental anxiety and dental fear are often
used interchangeably in the literature, as both express condi-
tions that involve (negative) patient cognition and experien-
ces of dental treatment [8]. In the present study, the concept
‘dental fear’ will be used consistently. An increase in per-
ceived apprehension towards possible or real threats in the
dental situation may elicit emotional, cognitive, physiological
and behavioural responses in patients exposed to fear-
provoking stimuli. Dental fear has been shown in longitu-
dinal studies to increase in younger adults and decrease in
middle-aged and older adults [9,10], but for many

individuals, dental fear is stable during life [3]. If dental fear
persists over a long time, it may lead to severe psychosocial
consequences, irregular dental attendance or total avoidance
of dental care, as well as impaired oral health among dental
patients [11–14].

There are different physical manifestations of dental fear
among patients. A Norwegian study showed that patients
with high fear levels scored high on a question referring to
feeling unwell or nausea during dental treatment (discomfort
other than pain), which was positively correlated with the
time since the last dental visit [15]. In a British qualitative
study, muscular tension was identified as a manifestation of
dental fear in the dental setting [16]. Pain is a subjective,
complex, multifactorial experience [17], defined as ‘an
unpleasant sensory and emotional experience associated
with actual or potential tissue damage, or described in terms
of such damage’ [18]. Pain (and other negative experiences)
associated with dental procedures and dental fear is well
described in the literature [19–23]. The association between
pain, dental fear and patient satisfaction has also been
studied [24,25]. In these epidemiological studies, dental fear
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was not significantly correlated with patient satisfaction.
However, the authors reported a positive relationship
between non-attendance and increased levels of pain, dental
fear and unpleasantness during recent dental visits.

Negative experiences leading to dental fear, such as trau-
matic dental treatment and sexual abuse, have been reported
[26,27]. In an Australian study [28], a majority of fearful patients
(with low and high dental anxiety) reported having had one or
more negative dental experiences, like ‘pain’, ‘discomfort’,
‘gagging’, ‘fainting or feeling light-headed’, ‘embarrassment’ or
‘having a personal problem with the dentist’. In the same study,
in the high dental anxiety group, avoiding dental visits was
predicted by ‘difficulty paying a 300-dollar dental bill’, ‘having
no/little trust in the last dentist visited’, ‘having perceived treat-
ment need’, and ‘having dental anxiety’, in the high dental anx-
iety group. In the low anxiety group, avoidance was predicted
by ‘perceived treatment need’, and ‘dental anxiety’. In order to
reduce avoidance, the authors suggested that improved com-
munication skills and realistic information by dental health pro-
fessionals would make patients better understand their dental
status and perceived treatment need.

We believe there is a need for routines for dental health
professionals in their interaction with fearful dental patients
[29], to detect and understand the nature of the fear. Within
the project, we designed and evaluated the J€onk€oping
Dental Fear Coping Model (DFCM), and used it in the treat-
ment of adult patients with all levels of dental fear, from the
perspective of both health professionals and patients. In the
present study, we focussed on the patients and used cross-
sectional data. We compared two groups of patients: one
group that was treated at one of four study clinics before
their staff had been trained in the DFCM (‘Period I’), and one
group that was treated at the same clinics after the DFCM
regimen had been introduced. By including patients unselec-
tively, we expected to have a portion of patients with low to
moderate fear, a patient category not often focussed on in
research. The DFCM and the training in the model are
explained in detail elsewhere [30]. Our hypotheses were the
following: patients attending the study clinics after the intro-
duction of the DFCM (Period II) report less discomfort, pain
and tension, and greater satisfaction with the dental health
professionals they meet, compared with patients attending
the study clinics before the introduction of the DFCM (con-
ventional treatment). By comparing how the two patient
groups react to their treatment, we hope to gain knowledge
about the effects, if any, of the DFCM.

Material and methods

The J€onk€oping dental fear coping model (DFCM)

The J€onk€oping DFCM was developed with the aim to reduce
stress reactions among dental health professionals and fear-
ful patients in the treatment situation. Besides improving the
working environment for the professionals, the purpose of
the DFCM is to prevent the onset of fear and reduce mani-
fest dental fear among patients. The model is based on the
Seattle system [31], Ditt valg [32,33], and motivational inter-
viewing (MI) [34]. A new patient category, fearless/no fear,

was added to the four existing categories in the Seattle sys-
tem. The different response cards from Ditt valg, reflecting
the diagnostic categories in the Seattle system, provide the
dental health professionals with information on how to treat
a patient with a particular dental fear profile. The way the
professionals were instructed to communicate with the
patients was guided by the principles of MI.

The model requires that all new patients respond to an elec-
tronic pre-treatment questionnaire about dental fear, including
one global question, ‘are you afraid of going to the dentist?’
(DAQ) [35], and a dental fear index, the Index of Dental Anxiety
and Fear (IDAF-4Cþ) [36,37] (see ‘Instruments’ section below).
Patients responding in the affirmative to the global question or
to any of the questions in the first module of the IDAF-
4Cþproceeded to Ditt valg, while the non-fearful did not.
The questionnaire is completed in the waiting room prior to
the dental examination. An algorithm then summarizes the
responses in a dental fear summary, which the health profes-
sionals receive before seeing the patient. The dental fear sum-
mary provides the health professionals with information about
(1) the patient’s level of dental fear (none to extreme), (2) the
fearful patient’s experiences and expectations of the dental
treatment (retrieved from Ditt valg) [32,33], and (3) a dental
fear category/categories according to the Seattle system [31].
Hence, the dental health professionals are prepared and can
use the information about the patient during the subsequent
appointment. The open-ended questions, reflective listening,
affirmations, and summaries according to MI enhance the com-
munication between the patient and the professionals [34].

Procedure

Study design
Following a randomization procedure (matched pairs design),
the four study clinics in the present study were selected
among the nine clinics used in our previous study [30] to
ensure that the geographic areas they serve are representa-
tive of the larger group of clinic districts with respect to
socio-economic status and being rural/urban. The four clinics
were included for both treatment periods: Period I (conven-
tional treatment) and Period II (DFCM-guided treatment). As
previously described, there were different patients but the
same dental health professionals in the two periods (Figure
1). Conventional care was carried out in Period I and, after
training, the DFCM was used by the dental health professio-
nals in Period II. Data from the two independent patient
groups in Period I and II were compared in order to trace
effects of the DFCM procedures. The detailed study design
has been explained elsewhere [30].

The dental patients participating in the study were chosen
irrespective of whether they were fearless/fearful, and irre-
spective of the nature of their appointment; whether they
received some kind of dental treatment or only a dental
examination. The research administration staff informed and
included patients in the study consecutively, as they came to
the clinic. In the waiting room, the patients responded to a
pre-treatment and a post-treatment questionnaire (see
Instruments below), before and after the treatment session,
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respectively. In Period I, the responses were handled confi-
dentially by the research study staff and could not be
accessed by the health professionals. In Period II, the
patient’s pre-treatment questionnaire was computerized into
the dental fear summary that was given to the health profes-
sionals before they were to meet the patients. The initial
interaction with the patient was guided by the information
condensed in the dental fear summary, aiming at confirm-
ation and clarification. With a patient with no reported signs
of dental fear, the dentists or the dental hygienists would
just confirm the lack of ‘hang-ups’.

Study sample
The study was performed at four Public Dental Clinics in
Region J€onk€oping County, with the same 13 dentists and 14
dental hygienists participating in Period I and II. The following
exclusion criteria for health professionals were applied: working
with children only, unable to collect sufficient data due to part-
time work, and sickness or parental leave before starting the
study. The patients participating in periods I and II are shown
in Figure 1. The following exclusion criteria for patients were
applied: Has already participated in the study, severely
impaired vision, and problems reading and speaking Swedish.
Of 2390 patients who were registered at the four clinics during
Period I, 409 were excluded; of the remaining 1981 patients,
630 declined to participate. During Period II, when the DFCM
treatment model was applied, 2068 patients were registered;

274 were excluded, and of the remaining 1794, 377 declined to
participate. Some reasons given for non-participation were lack
of time, reluctance to be enrolled, or not responding to the
post-treatment questionnaire. Consequently, the number of
patients entering the study was 1351 in Period I, and 1417 in
the following Period II (Figure 1). The participation rate in
Period I was 68%, and 79% in Period II.

Instruments
Pre-treatment patient questionnaire. The first questions in
the pre-treatment questionnaire asked about the patient’s
age, gender and reason for the visit. The response alterna-
tives to the question ‘Do you know what will happen during
the visit today?’ were ‘Yes’ or ‘No’. ‘If yes, tick one or several
alternatives’: ‘examination’, ‘local anesthesia’, ‘cleaning’,
‘scaling’, ‘filling’, ‘root canal treatment’, ‘tooth extraction’,
‘crown, bridge, denture work’, ‘something else’. The alterna-
tive ‘something else’ was open-ended, and the answers were
categorized into ‘acute treatment’, ‘acute pain’, ‘mouth
guard/splint’, and ‘check-up/control’. A ‘reason for dental
visit’ variable was computed (‘do not know’, ‘dental examin-
ation’, ‘dental treatment’), in order to make comparisons
between patients and of the effect of the DFCM on different
subgroups in periods I and II. We used two summary varia-
bles: the ‘dental examination’ category include ‘examination’
and ‘check-up/control’, and the ‘dental treatment’ category
include all other treatment alternatives.

Figure 1. Flow chart illustrating the intervention study; Period I: ‘Conventional care’ and Period II: ‘Intervention’ (DFCM-guided treatment).
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Dental fear was assessed by means of one global question
and a dental fear index. The global question DAQ: ‘Are you
afraid of going to the dentist?’ has four response alternatives
(‘No’, ‘A little’, ‘Yes, quite’, and ‘Yes, very’) [35]. The dental
fear index used was IDAF-4Cþ [36,37]. It consists of three
modules: the anxiety and fear module, the phobia module
and the stimuli module. The anxiety and fear module
assesses the emotional, behavioural, physiological and cogni-
tive components of the anxiety, and is used for screening of
dental patients, like in the present study. Patients respond to
eight items on a five-point Likert-type scale ranging from
‘disagree’ (1) to ‘strongly agree’ (5). Full-scale scores are
given as an average score across the eight items (range 1–5).
As suggested by Armfield [8], the following patient levels of
dental fear derived from the anxiety and fear module of the
IDAF-4: No or little dental fear (1.00–1.50); low dental fear
(1.51–2.50); moderate dental fear (2.51–3.50), and high dental
fear (>3.50). In the present study, only patients who were
categorized as fearful responded to the phobia and stimuli
modules (results not shown).

Post-treatment patient questionnaire. The patient’s per-
ceived pain, discomfort and tension/strain during the
encounter were measured in the post-treatment question-
naire on a Visual Analogue Scale (VAS) (0–10) with the ques-
tions: ‘Did you feel pain during today’s dental exam/
treatment?’, with the response options ranging from ‘No, no
pain at all’ (VAS¼ 0), to ‘Yes, the worst imaginable pain’
(VAS¼ 10); ‘Did you feel any other discomfort during the
dental exam/treatment?’: ‘No, no discomfort’ (VAS¼ 0) to
‘Yes, the worst imaginable discomfort’ (VAS¼ 10), and ‘How
tense were you during the dental exam/treatment?’:
‘Completely relaxed’ (VAS¼ 0) to ‘Extremely tense’
(VAS¼ 10). The rating variables were chosen because they
represent clinically relevant negative reactions that can hope-
fully be reduced with the help of DFCM. The patient
responded to the questions after treatment, outside the
treatment room.

Patient satisfaction with the dentist’s or the dental
hygienist’s skills and behaviour was measured using the
Patient Attitude Scale [38]. The questionnaire was modified
to assess both dentists and dental hygienists, and not only
the dentist, as in the original version. For this reason,
‘dentist’ was replaced by ‘dental health professional’
throughout the questionnaire. Further, the authors assessed
the first item in the original nine-item questionnaire, ‘The
dentist was experienced and skillful’, as being indistinct,
describing two professional qualities that do not necessarily
assess the same thing. The authors decided to divide the
item into (1) ‘The health professional was experienced’, and
(2) ‘The health professional was skillful’. These two items,
together with (3) ‘The health professional was rough’, and (6)
‘The health professional provided the most painless treat-
ment possible’ are related to the health professional’s skills.
The behavioural or interpersonal qualities were addressed
with (4) ‘The health professional took time to listen, and had
the ability to understand my situation’, (5) ‘The health profes-
sional was working in a stressful way and seemed to be

pressed for time’, (7) ‘The health professional had a noncha-
lant and distant attitude’, (8) ‘The health professional had a
confident, kind and considerate attitude’, (9) ‘The health pro-
fessional seemed to be critical of me and my teeth’, and (10)
‘The health professional very clearly told me what he was
going to do to my teeth and why it was necessary’. The
response alternatives were measured on a scale from ‘Do not
agree at all’ (1) to ‘Agree completely’ (5). Total scores were
obtained by summing up the responses to the ten items
after reversing the coding of the four negatively worded
items (items 3, 5, 7, 9). The total score ranged from 10 to 50,
with higher scores indicating higher patient satisfaction.

Data analyses
All continuous variables were described by the mean, stand-
ard deviation (SD), median, minimum and maximum, and all
categorical variables as numbers and percentages. The differ-
ence between study groups with respect to continuous out-
come variables was described by means and 95% confidence
intervals (CI) based on bootstrapping of 10 000 replicates.
For tests between the two groups (Intervention period I vs.
II), Fisher’s Exact test was used for dichotomous variables,
the Mantel-Haenszel Exact Chi-2 test (Exact Linear-by-Linear
Association) for ordered categorical variables, and the
Mann–Whitney U-test for non-normally distributed continu-
ous variables. The relation between two continuous variables
was described and tested by the Spearman correlation coeffi-
cient (rs). For testing the potential effect of the DFCM for
subgroups of patients (dental fear, gender, reason for dental
visit), an interaction term between the subgroup and the
DFCM was added to a linear regression model with empirical
robust standard error adjustment for each patient-reported
outcome. No imputation of (missing) data was performed. In
Tables 2 and 3, analyses of the Patient Attitude Scale (PAS)
are shown, in total and divided into the professionals’ skills
and interpersonal qualities. In order to make comparisons
between skills and qualities (4 and 6 items, respectively), the
ratings were transformed into z-form. All tests were two-
tailed and conducted at a significance level of 0.05. All analy-
ses were performed with SPSS version 24. The number of
individuals (in tables) may differ due to missing data.

Ethical aspects
The study was approved by the Regional Ethical Review
Board of Link€oping University (Reg. no. 2013/322-31), and
performed in accordance with the Declaration of Helsinki.
Written consent was obtained from health professionals
and patients.

Results

Table 1 provides data on the patients undergoing conven-
tional treatment - Period I, or DFCM treatment - Period II,
including gender, dental fear assessed by the global question
and by the IDAF-4C, reason for dental visit, and age. The
patients in Period I were significantly more fearful and sig-
nificantly more aware of which treatment they were going to
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receive than the patients in Period II. However, there were
no statistically significant differences in gender or age
between the two periods. The patients’ experiences of a
treatment session were assessed with the four outcome
measures discomfort, pain, tension, and patient satisfaction
with dental health professionals. The results were analyzed
by comparing ratings after sessions with standard care

(Period I), and sessions with the DFCM (Period II). Table 2
shows such comparisons for each of the four outcome meas-
ures. Table 3 provides subgroup analyses of patient-reported
discomfort, pain, tension, satisfaction with professionals
(Patient Attitude Scale¼ PAS) in relation to dental fear (IDAF-
4Cþ), gender, and cause of dental visit in periods I and II.
Dental fear was higher at lower ages in both periods
(p< .001). Men were less fearful than women in both peri-
ods (p< .001).

Discomfort

Patient-rated discomfort did not differ between the two
periods (Table 2). When subgroups of fearfulness were com-
pared, dental fear subgrouping according to the IDAF-4C
did not reveal any statistically significant differences in self-
reported discomfort within different levels of fear between
Period I and II. However, there was a tendency among
highly fearful patients according to the DAQ to report lower
levels of discomfort during Period II, mean 2.6 (SD¼ 2.5) vs.
mean 2.1 (SD¼ 3.0) (p¼ .078). When comparing genders, no
statistically significant differences between the two periods
were observed. When comparing subgroups, patients
expecting dental treatment (as opposed to examination
only) reported more discomfort post treatment in Period I
(mean¼ 1.1, SD¼ 1.6) than in Period II (mean¼ 0.9,
SD¼ 1.4) (p¼ .033). There were no statistically significant
interaction effects between discomfort and the different
subgroups. However, the interaction effect between discom-
fort and expected dental treatment was close to signifi-
cance (p¼ .068).

Table 1. Background data for patients participating in periods I and II: gen-
der, dental fear according to DAQ and IDAF-4Cþ, reason for dental visit,
and age.

Conventional
care (Period 1)

DFCM treatment
(Period II)

n % n % p

Gender
Male 608 46.4 652 46.0 .878a

Female 703 53.6 764 54.0
Dental fear DAQ
No 867 66.0 1093 77.2 <.001b

A little 259 19.7 167 11.8
Yes, quite (afraid) 122 9.3 90 6.4
Yes, very (afraid) 66 5.0 66 4.7

Dental fear IDAF
No-little 927 71.5 1156 81.6 <.001b

Low 252 19.4 150 10.6
Moderate 71 5.5 74 5.2
High 47 3.6 36 2.5

Reason for dental visit
Do not know 148 11.3 357 25.2 <.001a

Dental examination 348 29.2 416 29.4
Dental treatment 783 59.5 643 45.4

Mean SD Mean SD
Age 50.9 17.2 51.1 17.9 .758c

aFisher’s exact test.
bExact linear-by-linear association.
cMann–Whitney U-test.

Table 2. Patient-reported outcomes for discomfort, pain, tension, and patient satisfaction with dental health professionals (Patient
Attitude Scale¼ PAS) in relation to periods I and II.

Conventional care DFCM treatment
(Period I) (Period II)
(n¼ 1351) (n¼ 1417)
Mean (SD) Mean (SD)

p valuea

Difference between
periods I and II
Mean (95 % CI)

Median (Min; Max) Median (Min; Max)
n n

Discomfort 1.0 (1.5) 0.9 (1.5) .596 0.035 (�0.081; 0.149)
0.3 (0.0; 10.0) 0.3 (0.0; 10.0)
n ¼ 1297 n ¼ 1390

Pain 1.2 (1.7) 1.1 (1.7) .226 0.079 (�0.051; 0.210)
0.4 (0.0; 10.0) 0.5 (0.0; 10.0)
n ¼ 1298 n ¼ 1389

Tension 2.0 (2.4) 1.7 (2.3) .041 0.209 (0.032; 0.385)
1.0 (0.0; 10.0) 0.8 (0.0; 10.0)
n ¼ 1296 n ¼ 1389

PAS total score 33.3 (2.6) 33.5 (2.0) .251 �0.186 (�0.366; �0.012)
34.0 (10.0; 46.0) 34.0 (18.0; 46.0)

n ¼ 1227 n ¼ 1354

PAS professionb 3.9 (0.4) 3.9 (0.3) .057 �0.043 (�0.070; �0.016)
4.0 (1.0; 4.5) 4.0 (1.0; 4.5)
n ¼ 1254 n ¼ 1372

PAS personc 3.0 (0.3) 3.0 (0.2) .693 �0.002 (�0.024; 0.018)
3.0 (1.0; 5.0) 3.0 (1.7; 5.0)
n ¼ 1240 n ¼ 1369

aMann–Whitney U-test.
bPAS profession¼ Patient Attitude Scale – The professional’s skills.
cPAS person¼ Patient Attitude Scale – The professional’s interpersonal qualities.
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Table 3. Patient-reported discomfort, pain, tension, satisfaction with health professionals (Patient Attitude Scale¼ PAS) in relation to dental fear (DAQ, IDAF-
4Cþ), gender, and cause of dental visit in periods I and II.

Outcome Subgroup

Conventional care (Period I) DFCM treatment (Period II)

p valuea

Mean (SD) Mean (SD)
Difference between groups

Mean (95 % CI)
Median (Min; Max) Median (Min; Max)

n n

Discomfort IDAF
No-little 0.6 (1.1) 0.7 (1.2) .18 �0.087

(�0.183; 0.010)0.2 (0.0; 7.3) 0.3 (0.0; 9.7)
n ¼ 916 n ¼ 1135

Low 1.4 (1.9) 1.3 (1.7) .48 0.095
(�0.277; 0.460)0.6 (0.0; 10.0) 0.5 (0.0; 7.4)

n ¼ 244 n ¼ 147
Moderate 2.2 (2.2) 2.0 (2.5) .36 0.255

(�0.560; 0.953)1.7 (0.0; 8.4) 0.9 (0.0; 10.0)
n ¼ 70 n ¼ 72

High 2.6 (2.7) 2.9 (3.1) .92 �0.302
(�1.613; 0.973)1.6 (0.0; 10.0) 1.8 (0.0; 10.0)

n ¼ 45 n ¼ 36
Gender
Male 0.8 (1.3) 0.8 (1.3) .42 �0.020

(�0.164; 0.126)0.3 (0.0; 10.0) 0.3 (0.0; 10.0)
n ¼ 599 n ¼ 639

Female 1.1 (1.7) 1.0 (1.6) .13 0.094
(�0.076; 0.264)0.4 (0.0; 10.0) 0.3 (0.0; 10.0)

n ¼ 688 n ¼ 751
Cause of dental visit
Do not know 0.9 (1.7) 1.1 (1.8) .18 �0.193

(�0.509; 0.145)0.3 (0.0; 10.0) 0.4 (0.0; 10.0)
n ¼ 144 n ¼ 339

Dental examination 0.7 (1.3) 0.8 (1.3) .34 �0.045
(�0.225; 0.144)0.2 (0.0; 7.6) 0.2 (0.0; 10.0)

n ¼ 379 n ¼ 416
Dental treatment 1.1 (1.6) 0.9 (1.4) .033 0.170

(0.018; 0.324)0.4 (0.0; 10.0) 0.3 (0.0; 9.0)
n ¼ 769 n ¼ 635

Pain IDAF
No-little 0.9 (1.4) 1.0 (1.5) .35 �0.046

(�0.174; 0.083)0.3 (0.0; 9.3) 0.4 (0.0; 10.0)
n¼ 915 n¼ 1134

Low 1.8 (2.1) 1.4 (2.0) .014 0.345
(�0.080; 0.756)1.1 (0.0; 10.0) 0.5 (0.0; 10.0)

n ¼ 245 n ¼ 147
Moderate 1.9 (2.2) 2.0 (2.5) .77 �0.067

(�0.849; 0.696)1.1 (0.0; 7.9) 0.9 (0.0; 10.0)
n¼ 70 n¼ 72

High 2.2 (2.7) 2.1 (2.5) .87 0.066
(�1.045; 1.183)1.0 (0.0; 10.0) 0.8 (0.0; 9.4)

n¼ 46 n¼ 36
Gender
Male 1.2 (1.8) 1.1 (1.7) .32 0.138

(�0.054; 0.333)0.4 (0.0; 10.0) 0.4 (0.0; 10.0)
n ¼ 598 n ¼ 639

Female 1.2 (1.7) 1.1 (1.7) .45 0.030
(�0.145; 0.207)0.4 (0.0; 10.0) 0.5 (0.0; 10.0)

n ¼ 690 n ¼ 750
Cause of dental visit
Do not know 1.3 (1.9) 1.4 (1.9) .73 �0.089

(�0.455; 0.295)0.4 (0.0; 10.0) 0.6 (0.0; 10.0)
n ¼ 145 n ¼ 339

Dental examination 0.9 (1.5) 0.9 (1.6) .48 �0.014
(�0.220; 0.202)0.3 (0.0; 10.0) 0.3 (0.0; 10.0)

n ¼ 380 n ¼ 416
Dental treatment 1.3 (1.8) 1.1 (1.6) .016 0.219

(0.038; 0.398)0.5 (0.0; 10.0) 0.5 (0.0; 10.0)
n ¼ 768 n ¼ 634

Tension IDAF
No-little 1.1 (1.5) 1.2 (1.6) .25 �0.100

(�0.232; 0.033)0.5 (0.0; 10.0) 0.6 (0.0; 10.0)
n¼ 915 n¼ 1134

Low 3.3 (2.5) 3.1 (2.5) .42 0.213
(�0.307; 0.726)2.8 (0.0; 10.0) 2.7 (0.0; 10.0)

n¼ 245 n¼ 147
Moderate 5.1 (2.8) 5.5 (3.1) .38 �0.394

(�1.350; 0.572)4.8 (0.0; 10.0) 5.8 (0.0; 10.0)
n¼ 70 n¼ 72

(continued)
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Table 3. Continued.

Outcome Subgroup

Conventional care (Period I) DFCM treatment (Period II)

p valuea

Mean (SD) Mean (SD)
Difference between groups

Mean (95 % CI)
Median (Min; Max) Median (Min; Max)

n n

High 7.2 (2.7) 6.1 (2.6) .08 1.050
(�0.090; 2.220)7.9 (2.4; 10.0) 6.2 (1.9; 10.0)

n¼ 45 n¼ 36
Gender
Male 1.4 (1.9) 1.4 (1.9) .45 0.037

(�0.173; 0.251)0.7 (0.0; 10.0) 0.7 (0.0; 10.0)
n ¼ 598 n ¼ 637

Female 2.4 (2.8) 2.0 (2.5) .028 0.359
(0.090; 0.630)1.4 (0.0; 10.0) 1.1 (0.0; 10.0)

n ¼ 688 n ¼ 752
Cause of dental visit
Do not know 2.1 (2.7) 2.2 (2.6) .29 �0.151

(�0.648; 0.379)1.0 (0.0; 10.0) 1.3 (0.0; 10.0)
n ¼ 144 n ¼ 340

Dental examination 1.7 (2.3) 1.4 (2.0) .13 0.347
(0.046; 0.659)0.8 (0.0; 10.0) 0.6 (0.0; 10.0)

n ¼ 378 n ¼ 416
Dental treatment 2.0 (2.5) 1.7 (2.2) .012 0.319

(0.074; 0.559)1.1 (0.0; 10.0) 0.9 (0.0; 10.0)
n ¼ 769 n ¼ 634

PAS total score IDAF
No-little 33.4 (2.4) 33.5 (1.8) .55 �0.152

(�0.348; 0.037)34.0 (10.0; 46.0) 34.0 (22.0; 46.0)
n¼ 866 n¼ 1102

Low 33.2 (2.8) 33.3 (2.5) .45 �0.121
(�0.650; 0.430)34.0 (14.0; 42.0) 34.0 (20.0; 40.0)

n¼ 232 n¼ 146
Moderate 32.8 (2.6) 33.2 (2.9) .15 �0.417

(�1.298; 0.523)34.0 (24.0; 38.0) 34.0 (18.0; 38.0)
n¼ 69 n¼ 70

High 33.4 (2.5) 32.9 (2.8) .29 0.492
(�0.674; 1.677)34.0 (22.0; 38.0) 34.0 (24.0; 38.0)

n¼ 44 n¼ 36
Gender
Male 33.5 (2.6) 33.5 (1.9) .94 �0.093

(�0.350; 0.162)34.0 (10.0; 46.0) 34.0 (24.0; 40.0)
n ¼ 558 n ¼ 622

Female 33.1 (2.5) 33.4 (2.1) .09 �0.285
(�0.536; �0.042)34.0 (14.0; 42.0) 34.0 (18.0; 46.0)

n ¼ 662 n ¼ 732
Cause of dental visit
Do not know 33.4 (2.3) 33.4 (2.1) .51 0.084

(�0.375; 0.531)34.0 (22.0; 39.0) 34.0 (20.0; 39.0)
n ¼ 133 n ¼ 331

Dental examination 33.3 (2.6) 33.5 (2.1) .17 �0.162
(�0.504; 0.182)34.0 (14.0 (46.0) 34.0 (18.0; 42.0)

n ¼ 367 n ¼ 404
Dental treatment 33.3 (2.5) 33.5 (1.9) .40 �0.280

(�0.517; �0.046)34.0 (10.0; 42.0) 34.0 (24.0; 46.0)
n ¼ 724 n ¼ 619

PAS professionb IDAF
No-little 3.9 (0.4) 3.9 (0.3) .21 �0.037

(�0.067; �0.008)4.0 (1.0; 4.5) 4.0 (1.0; 4.5)
n¼ 884 n¼ 1119

Low 3.8 (0.4) 3.9 (0.3) .32 �0.051
(�0.126; 0.027)4.0 (1.0; 4.5) 4.0 (2.0; 4.5)

n¼ 238 n¼ 146
Moderate 3.8 (0.4) 3.9 (0.4) .17 �0.073

(�0.204; 0.060)4.0 (2.0; 4.3) 4.0 (2.0; 4.5)
n¼ 70 n¼ 71

High 3.9 (0.3) 3.9 (0.3) .08 0.083
(�0.057; 0.227)4.0 (2.3; 4.5) 4.0 (2.5; 4.3)

n¼ 44 n¼ 36
Gender
Male 3.9 (0.4) 3.9 (0.3) .06 �0.036

(�0.073; 0.001)4.0 (1.0; 4.5) 4.0 (1.0; 4.5)
n ¼ 572 n ¼ 630

Female 3.9 (0.4) 3.9 (0.3) .35 �0.052
(�0.089; �0.016)4.0 (1.0; 4.5) 4.0 (2.0; 4.5)

n ¼ 675 n ¼ 742
(continued)
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Pain

There was no statistically significant difference in patients’
self-assessed pain between Period I and Period II (Table 2).
When self-reported pain was compared between Period I
and II within the subgroups dental fear, gender, and reason
for dental treatment, patients with low fear according to the
IDAF-4C reported significantly more pain in Period I (mean-
¼ 1.8, SD¼ 2.1) compared with Period II (mean¼ 1.4,
SD¼ 2.0) (p¼ .014). Patients who were expecting dental
treatment reported significantly more pain in Period I (mean-
¼ 1.3, SD¼ 1.8) than in Period II (mean¼ 1.1, SD¼ 1.6)
(p¼ .016). There were no statistically significant interaction
effects between pain and the different subgroups.

Tension

Patients in Period I were significantly more tense than
patients in Period II (Table 2). When comparing self-reported
tension within the subgroups in Period I and II, female

patients reported higher levels in Period I (mean¼ 2.4,
SD¼ 2.8) than in Period II (mean¼ 2.0, SD¼ 2.5) (p¼ .028).
Patients who were expecting dental treatment reported sig-
nificantly more tension in Period I (mean¼ 2.0, SD¼ 2.5)
than in Period II (mean¼ 1.7, SD¼ 2.2) (p¼ .012). There were
no statistically significant interaction effects between tension
and the different subgroups. However, the interaction effect
between tension and gender was close to signifi-
cance (p¼ .067).

Patient satisfaction with dental health professionals

Total patient satisfaction did not differ significantly between
Period I and Period II, nor did satisfaction with interpersonal
skills. However, the patient group treated according to the
DFCM (Period II) reported close to significantly greater satis-
faction with the professionals’ qualities compared with the
patient group receiving conventional treatment (Period I)
(Table 2). A comparison of patient satisfaction (total,

Table 3. Continued.

Outcome Subgroup

Conventional care (Period I) DFCM treatment (Period II)

p valuea

Mean (SD) Mean (SD)
Difference between groups

Mean (95 % CI)
Median (Min; Max) Median (Min; Max)

n n

Cause of dental visit
Do not know 3.9 (0.3) 3.9 (0.3) .99 0.012

(�0.049; 0.070)4.0 (2.5; 4.5) 4.0 (2.0; 4.5)
n ¼ 139 n ¼ 333

Dental examination 3.9 (0.4) 3.9 (0.3) .09 �0.073
(�0.123; �0.024)4.0 (1.0; 4.5) 4.0 (2.0; 4.5)

n ¼ 371 n ¼ 410
Dental treatment 3.9 (0.4) 3.9 (0.3) .14 �0.044

(�0.080; �0.009)4.0 (1.0; 4.5) 4.0 (1.0; 4.5)
n ¼ 741 n ¼ 629

PAS personc IDAF
No-little 3.0 (0.3) 3.0 (0.2) .60 �0.001

(�0.023; 0.022)3.0 (6.0; 30.0) 3.0 (1.7; 5.0)
n¼ 875 n¼ 1115

Low 3.0 (0.3) 3.0 (0.3) .83 0.010
(�0.050; 0.072)3.0 (1.7; 4.2) 3.0 (2.0; 3.8)

n¼ 233 n¼ 147
Moderate 3.0 (0.3) 3.0 (0.3) .95 �0.021

(�0.116; 0.075)3.0 (2.0; 3.7) 3.0 (1.7; 3.5)
n¼ 69 n¼ 71

High 3.0 (0.3) 2.9 (0.4) .59 0.029
(�0.110; 0.177)3.0 (2.2; 3.7) 3.0 (1.7; 3.7)

n ¼ n¼ 36
Gender
Male 3.0 (0.3) 3.0 (0.2) .09 0.013

(�0.018; 0.044)3.0 (1.0; 5.0) 3.0 (2.0; 4.3)
n ¼ 564 n ¼ 629

Female 3.0 (0.3) 3.0 (0.3) .24 �0.018
(�0.046; 0.010)3.0 (1.7; 4.5) 3.0 (1.7; 5.0)

n ¼ 668 n ¼ 740
Cause of dental visit
Do not know 3.0 (0.3) 3.0 (0.3) .59 �0.003

(�0.080; �0.009)3.0 (1.7; 4.2) 3.0 1.7; 4.0)
n ¼ 134 n ¼ 337

Dental examination 3.0 (0.3) 3.0 (0.3) .69 0.014
(�0.024; 0.055)3.0 (1.7; 5.0) 3.0 (1.7; 4.2)

n ¼ 369 n ¼ 409
Dental treatment 3.0 (0.3) 3.0 (0.2) .97 �0.012

(�0.039; 0.016)3.0 (1.0; 4.5) 3.0 (1.8; 5.0)
n ¼ 733 n ¼ 623

aMann–Whitney U-test.
bProfession¼ The professional’s skills.
cPerson¼ The professional’s interpersonal qualities.
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interpersonal, professional) within the subgroups revealed no
statistically significant differences between Period I and II.
There were no statistically significant interaction effects
between patient satisfaction and the different subgroups.

Discussion

The scope of this paper was to study the J€onk€oping DFCM
from a patient perspective. The perspective on the DFCM of
dental health professionals has been reported on in a previ-
ous article, based on data originating from the same project
[30]. In this study, we compared two groups of patients, one
of them receiving a conventional treatment regime, while
the treatment of the other group was guided by the DFCM.
The outcome variables were patient reports of discomfort,
pain, tension, and patient satisfaction with their health pro-
fessionals. The hypothesis was that using the J€onk€oping
DFCM would result in patients reporting less discomfort,
pain, tension, and greater satisfaction with dental health pro-
fessionals. The hypothesis was somewhat supported by the
results; patients reported less tension in Period II compared
with Period I. However, such effects were not shown for the
other outcomes, discomfort and pain. Interestingly, patients
reported significantly less discomfort, pain and tension in the
sub-analyses of patients who expected dental treatment in
Period II (DFCM treatment), compared with Period I (conven-
tional treatment). Female patients were significantly more
tense, and patients with low levels of dental fear experienced
more pain in Period I than in Period II. Although the results
were significant, the effects were small. In a British study by
Dailey et al. [39], a similar intervention was performed. Even
though other outcome measures than in the present study
were used, the differences between the intervention and
control groups were clearly significant. The reason why the
results in the two studies differ is possibly due to more fear-
ful patients in the British than in the present study, thus
leaving greater scope for fear reduction with less of a floor
effect, compared with the present study.

Female patients and younger patients in the present
intervention study reported higher levels of dental fear com-
pared with male or older patients. These results confirm pre-
vious knowledge reported from epidemiological studies
[2–4]. Moreover, female patients seem to draw greater bene-
fit from the DFCM than men, as their tension levels were
reduced in Period II compared with Period I. Armfield and
Ketting [28] suggested that improved communication skills
and realistic information from dental health professionals
would give patients a better understanding of their dental
status and perceived treatment need. Based on the authors’
discussion [28], patients in the present study might be
expected to be more satisfied with the professionals’ inter-
personal qualities in Period II; however, this was not shown
in our study. Nevertheless, patient satisfaction with the den-
tist’s and dental hygienist’s professional qualities, measured
with the patient attitude scale, was somewhat greater, close
to significance, in Period II.

There were different patients in Periods I and II. Patients
who participated in Period I were excluded from Period II. All

patients were informed about the study, but did not know if
they participated in Period 1 or 2; that is, whether the health
professionals were trained in and treated them according to
the DFCM or not.

The study samples in the intervention group were com-
parable with regard to age and gender in Period I and II;
however, not with regard to dental fear and the reason for
the dental visit where the fear level and awareness were
higher in Period I. We can only speculate as to why these dif-
ferences appear. There may have been differences in how
patients were asked to participate; more patients, irrespective
of dental fear status, were included in Period II than in
Period I, since exclusion and non-participation rates were
higher in Period I. It is possible that the patients in Period I
were more aware of which treatment they were going to
receive because their higher fear levels made them more
alert as to what would happen at the visit compared with
patients in Period II.

There were some shortcomings to the study: (1) Analyses
of dropouts are missing and, for this reason, we cannot con-
clude anything about the representativeness of the study
samples; (2) As shown in Table 2, there were more missing
data in Period I than in Period II. This may be explained by
the way the questionnaires were administered: pen and
paper self-ratings in Period I and electronic self-assessments
in Period II. However, since the effects are relatively small,
we cannot conclude that the selection was biased. In our
view, the administration routines did not jeopardize the
results of this study; (3) The effect sizes for the statistically
significant results (p< .05), according to Cohen [40], are small
and do not exceed 0.2. Whether the small differences
between Period I and II are of practical relevance should be
investigated in further studies.

Since it is primarily a financial question whether the
DFCM should be introduced in clinical practice on a larger
scale, there is a need for further studies of its usefulness and
qualities, both from the patients’ and the health professio-
nals’ point of view. As suggested in a previous study [30],
the time required for seeing new patients need not be lon-
ger if a simplified version of the DFCM is used in clin-
ical practice.

As far as we know, there are no previously published
studies on interventions for the purpose of reducing dental
fear among patients with lower fear levels than dental pho-
bia. The DFCM was studied within the Public Dental Service;
i.e. in a general practice setting, where the model could be
expected to have the greatest impact.

The J€onk€oping DFCM has several positive effects on adult
patients in routine dental care. In a Swedish context, the dif-
ferences between standard care and treatment according to
the model were small but, in part, statistically significant.
However, it is important to evaluate the model in further
studies to allow generalization to other settings.
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