UvA-DARE (Digital Academic Repository)

Treating highly anxious dental patients in a dental fear clinic
Aartman, I.H.A.
Publication date
2000
Document Version
Final published version

Link to publication
Citation for published version (APA):
Aartman, I. H. A. (2000). Treating highly anxious dental patients in a dental fear clinic.
[Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).
Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)
Download date:07 Jan 2023

treatingg highly anxious dental patients
inn a dental fear clinic

LL 1 llèitii
*s s

nxiet^

anxietyy .

Irenee H.A. Aartman

TREATINGG HIGHLY ANXIOUS DENTAL PATIENTS IN A DENTAL FEAR
CLINIC C

Omslagontwerp::
Drukwerk::

Moon
PrintPartners Ipskamp BV, Enschede

I.H.A.. Aartman, 2000. All rights reserved.

TREATINGG HIGHLY ANXIOUS DENTAL PATIENTS IN A DENTAL FEAR CLINIC

ACADEMISCHH PROEFSCHRIFT

terr verkrijging van de graad van doctor
aann de Universiteit van Amsterdam
opp gezag van de Rector Magnificus
prof.. dr. JJ.M. Franse
tenn overstaan van een door het college voor promoties ingestelde
commissie,, in het openbaar te verdedigen in de Aula der Universiteit
opp woensdag 22 november 2000, te 14.00 uur

door r

Irenee Helena Adriana Aartman

Geborenn te Haarlem

Promotores::

Prof. dr. Joh. Hoogstraten
Prof.. dr. M.A.J. Eijkman

Co-promotor:: Dr. A. de Jongh
Faculteitt Tandheelkunde

Thiss thesis was prepared in the Department of Social Dentistry and Dental Health
Educationn of the Academic Centre for Dentistry Amsterdam (ACTA), The
Netherlands,, under the auspices of the Netherlands Institute for Dental Sciences (IOT).

CONTENTS S
PARTT I
INTRODUCTION N

ChapterChapter 1

Introduction and aim of the study

9

ChapterChapter 2

Treatment of dental anxiety in centers for special dental care in The Netherlands

25

ChapterChapter 3

Psychological characteristics of patients applying for treatment in a dental fear

33

clinic c

PARTT II
PSYCHOMETRICC PROPERTIES O F INSTRUMENTS USED IN THIS THESIS

ChapterChapter 4

Reliability and validity of the short version of the Dental Anxiety Inventory

ChapterChapter 5

Reliability and validity of the Dutch version of the Social Attributes of Dental

Anxietyy Scale
ChapterChapter 6

47

57

Reliability and validity of the Fear Survey Schedule III in a population of highly

anxiouss dental patients

71

PARTin n
TREATMENTT OUTCOME AND ITS RELATION WITH TREATMENT MODE, TREATMENT VARIABLES
ANDD PATIENT CHARACTERISTICS

ChapterChapter 7

Treatment modalities in a dental fear clinic and the relation with general

psychopathologyy and oral health variables
ChapterChapter 8

85

Dental anxiety reduction and dental attendance after treatment in a dental

fearr clinic: a follow-up study

99

ChapterChapter 9

Treatment outcome per treatment mode in a dental fear clinic

117

ChapterChapter 10

Self-report data in predicting dental anxiety after treatment

135

ChapterChapter 11

Summary and general discussion

147

Samenvattingg (Summary in Dutch)

165

(Pre)publicationss from this thesis

173

Curriculumm Vitae
Nawoordd (Dutch epilogue)

174
175

Parti i
INTRODUCTION N

Chapterr 1
INTRODUCTIONN AND AIM OF THE STUDY

99

CHAPTERR 1

Introduction n
Dentall anxiety is a frequently encountered phenomenon. A study conducted in 1990
indicatedd that 22% of Dutch adults of 16 year and older was highly anxious and 4%
couldd even be considered as phobic (Stouthard & Hoogstraten, 1990). Ten years later,
itt is still safe to say that dental anxiety can pose such a problem for dental patients that
theyy may neglect their oral health or avoid visiting the dentist, both leading to
deterioratedd oral health.
Forr most highly anxious adult dental patients it will be possible to be treated
withoutt any extensive problems by a general dental practitioner (De Jongh, 1994).
However,, a relatively small, but substantial part cannot and may seek help in centers
forr special dental care. In these centers, dentists experienced and trained in the
treatmentt of highly anxious dental patients have the possibility to conduct dental
treatmentt using one of various specific supporting treatment techniques. These
techniquess can be broadly distinguished in treatment modalities based on a
psychologicall approach and in treatment modes using a pharmacological agent. With
regardd to the psychological approach, a wide variety of special treatment programs
basedd on behavior therapy, cognitive therapy, or a general psychological approach to
highlyy anxious dental patients has been applied (e.g., Berggren & Carlsson, 1984; De
Jongh,, Muris, Ter Horst, Van Zuuren, Schoenmakers, & Makkes, 1995; Moore, 1991).
Ann extensive description of most procedures, varying from informational control and
time-structuringg to distraction and systematic desensitization can be found in Milgrom,
Weinstein,, and Getz (1995). Reviews of studies assessing the effect of these
behaviorall management approaches for highly anxious dental patients indicated that
theyy are successful, but no clear differences in efficacy among these methods could be
foundd (Ter Horst & De Wit, 1993; Kent, 1997; Klepac, 1988; Tolksdorf & Siefert,
1992). .
Dentall treatment can also be conducted utilizing some form of conscious sedation
inducedd by a pharmacological adjunct. In conscious sedation, the patient has a
minimallyy depressed level of consciousness that enables the patient to maintain an
airwayy and respond appropriately to physical stimulation and verbal commands
(Kaufmann & Jastak, 1995). The most widely used, safe form of conscious sedation is
nitrouss oxide sedation (NOS; Stach, 1995). The combination of nitrous oxide gas (2040%)) with oxygen used in dentistry is inhaled through a nasal mask in order to reach a

10 0

INTRODUCTIONN AND AIM

statee of general relaxation that can be helpful in reducing the aversiveness of dental
procedures. .
Thee use of intravenous sedation (IVS) is a relatively safe alternative to treat patients
whoo have problems accepting conventional dental treatment or treatment using nitrous
oxidee sedation (Milgrom et al., 1995; Kaufman & Jastak, 1995; Oei-Lim, Kalkman,
Makkes,, Ooms, & Hoogstraten, 1997; Tolksdorf & Siefert, 1992). Intravenous
administrationn of benzodiazepines, such as diazepam and midazolam, leads to a
consciouss sleep-induced, anxiety-relieving state that can be reached within a short time
withh a high degree of controllability (Tolksdorf & Siefert, 1992). A recently
introducedd drug for conscious IVS, propofol, seems even more appropriate for use in
dentistryy than the benzodiazepines. This drug has a very rapid induction, a short
eliminationn half-life, a rapid recovery, and as a consequence, the level of sedation is
highlyy controllable (Kaufman & Jastak, 1995; Oei-Lim et al., 1997). In some cases
patientss receive dental treatment under general anaesthesia (GA), a controlled state of
unconsciousnesss accompanied by partial or complete loss of protective reflexes,
includingg inability to independently maintain an airway and respond to physical
stimulationn or verbal command (Kaufman & Jastak, 1995).
Studiess about the above-mentioned, most widely used, pharmacological procedures
mainlyy dealt with the efficacy of the drug in reducing state dental anxiety of highly
anxiouss dental patients in order to enable them to undergo dental treatment (e.g.,
Milgrom,, Beirne, Fiset, Weinstein, Tay, & Martin, 1993 a). Nitrous oxide sedation and
IVSS using diazepam, midazolam, or propofol have found to be successful in this
respectt (e.g., review Kaufman & Jastak, 1995). The same applies to the oral
administrationn of sedatives in dental treatment (e.g. Liu et al., 1991), a form of
sedationn that will not be further discussed here, since its effectiveness has been found
too be relatively unpredictable (Kaufman & Jastak, 1995).
Inn order to provide effective and efficient care for patients in dental fear clinics
usingg both behavioral management techniques (BM) and pharmacological treatment
modess (i.e., nitrous oxide sedation (NOS), intravenous sedation (IVS), and general
anaesthesiaa (GA)), it is important to know how these treatment modes relate to
treatmentt outcome. The aim of the present study is to assess outcome of these different
treatmentt modes in a dental fear clinic in terms of dental anxiety and dental attendance
afterr treatment and to determine for which type of patient treatment is most successful.
Too introduce this topic, outcome studies from clinics using both behavioral and
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pharmacologicall treatment modalities are discussed below, for clinics out- and inside
Thee Netherlands separately. In addition, results of studies that tried to assess correlates
off treatment success are given. Finally, the structure of the present thesis is presented.
Background d
TreatmentTreatment outcome in dental fear clinics outside The Netherlands
Onee of the most important studies comparing a behavioral management approach with
aa pharmacological treatment mode was conducted in Sweden (Berggren & Linde,
1984).. In this study a relatively large sample (n=99) participated in a true experiment,
withh patients being randomly allocated to either a behavioral management technique
(BM)) consisting of desensitization in combination with biofeedback training or
treatmentt under general anaesthesia (GA). In the early eighties, the period in which
thiss study was carried out, only a limited number of studies with regard to
effectivenesss of treatment of highly anxious dental patients in a clinical setting had
beenn carried out. Until then, the most commonly used method for overcoming clinical
problemss of severe dental anxiety was general anaesthesia, followed by attempts to
applyy conventional dental treatment (Berggren & Linde, 1984). From this perspective,
itt was a logical choice to conduct a study in which patients were randomly allocated to
eitherr BM or treatment under general anaesthesia, in order to investigate the benefits
off the behavioral approach. Patients included in the study had no somatic or
psychiatricc health problems, they had to accept either of two treatment modes, and
afterr extractions, there had to be at least four cavities left. These cavities were treated
inn two standardized treatment sessions for each patient after either BM or GA. The
dentistt rated patients' behavior on a 7-point scale and a score of 4 or higher was
consideredd unsuccessful. At first glance, this study seems to be well designed.
However,, a number of questions can be raised: alcohol and drug abuse was more
commonn in the GA group than in the BM group, and ten of the 50 BM patients had
somee treatment under GA because of acute pain before BM started. With respect to the
aforementionedd success criterion, BM did better than GA. Reduction measured by the
Dentall Anxiety Scale (DAS; Corah, 1969), the most widely used questionnaire to
assesss dental anxiety, was also higher in the BM group than in the GA group (see
Tablee 1 for the mean DAS scores of the reported studies in this chapter). There was no
differencee between the groups with respect to the general dental practitioner's (GDP)
ratingg of patients' treatability in a community clinic. In the discussion it is stated that

12 2

INTRODUCTIONN AND AIM

thee study clearly shows that the BM approach is superior to GA in several respects.
Nextt to the already mentioned results, the BM group revealed better adaptation to the
treatmentt situation in terms of a lower frequency of late cancellations and broken
appointments.. No mention is made of the pre-treatment differences between the
groups. .
AA two-year follow-up of the patients described in Berggren and Linde (1984)
showedd that the reduction remained substantial, but there was a slight and statistically
significantt increase of the mean dental anxiety score compared to the score
immediatelyy after treatment in the fear clinic (Berggren, 1986). There was still a
differencee between the BM and GA group with respect to this reduction in DAS. In
addition,, the number of patients scoring high on the DAS (>14) was relatively higher
inn the GA group than in the BM group. Regular dental attendance at two-year followupp can be considered high; 82.1 % of the respondents visited a dentist regularly, this
resultt being again better in the BM group than in the GA group.
Inn a long-term follow-up study of the same dental fear clinic with other patients
(Hakeberg,, Berggren, & Carlsson, 1990), patients were randomly allocated to either
systematicc desensitization (BM) by a psychologist or to treatment after pre-medication
withh diazepam (P). Ten years later only patients who completed treatment (15 out of
20)) were asked to participate in the follow-up. Fourteen patients were assessed. The
resultss indicated that all 6 patients (out of 14) treated with BM were regular attenders.
Forr the P group, 5 patients visited a GDP regularly and 3 did not. Median DAS score
att follow-up was 12 for the total group. Other outcome measures, such as
physiologicall indices, did not reach statistical significance (Carlsson, Linde, Berggren,
&& Harrison, 1986).
Inn 1977, 29 adult patients of the Swedish clinic were assigned to behavioral
managementt (BM) using modified systematic desensitization and biofeedback, premedicationn with benzodiazepine, and general anaesthesia (Hakeberg, Berggren,
Carlsson,, & Gröndahl, 1993). These patients were followed up ten years later. Dental
anxietyy measured with the DAS revealed a reduction, however, not among the GA
patients.. In addition, the BM group showed a statistically significant higher proportion
off regular attenders than the GA group. Even dental health of GA patients was worse
thann of BM patients ten years later.
Subjectss in a study by Hammarstrand, Berggren, and Hakeberg (1995) were 22
femalee patients randomly allocated to two treatment modes without pharmacological
13 3
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adjuncts,, i.e., hypnotherapy (BM-HT) and a "psychophysiological treatment"
consistingg of muscle relaxation, gradual exposure and biofeedback (BM-PP). Eleven
femalee patients treated under GA served as a control group. It is not clear whether
thesee control patients were randomly allocated to GA or were treated with GA on the
basiss of a clinical decision. There were no statistically significant differences found
withh regard to the DAS between the experimental and GA group.
Resultss of treatment in a Norwegian dental fear clinic are provided in the thesis of
Willumsenn (1999). She describes a randomized clinical trial in which 62 patients who
mett specific inclusion criteria were allocated to NOS, cognitive therapy or applied
relaxation.. The results suggest that treatment with psychological methods has
advantagess above treatment with NOS. Regretfully, statistical power was insufficient
too assess treatment mode differences in a more convincing way. Another disadvantage
off this study is the limited possibility to generalize results. Of the initial 133 patients
interestedd in treatment at the dental fear clinic, only 62 remained. Thus, it seems that
resultss cannot be generalized to all patients applying for treatment at such clinics.
Thee largest dental fear clinic in the USA is the Dental Fears Research Clinic in
Seattle.. In general, patients are treated here with a BM approach, varying from timestructuringg to relaxation and systematic desensitization, sometimes supported by NOS
orr IVS. The clinicians working in this clinic assimilated their experiences in a patient
managementt book (Milgrom et al., 1995). Enneking, Milgrom, Weinstein, and Getz
(1992)) analyzed 111 patient records to assess treatment outcome in terms of
completionn of the first phase of the dental treatment plan and relapse because of
additionall psychological treatment. The results indicated that patients who received
NOSS as an adjunct relapsed less. Too few patients were treated with IVS to compare
themm with patients treated with a BM approach or NOS.
Next,, Goodall, File, Sanders, and Skelly (1994a) conducted their research in a
hospitall sedation unit in the United Kingdom where highly anxious dental patients
weree treated with either NOS or IVS. Of a sample of 101 patients, it was possible to
randomlyy allocate 61 patients. The remaining 40 patients were clinically allocated to
NOSS or IVS on the basis of their preference or clinical contra-indications. Clinically
allocatedd patients appeared to have higher levels of dental anxiety at baseline.
Althoughh no post-treatment differences were found between the two treatment modes,
theree were differences in irritability level during treatment, indicating an advantage of
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NOSS above IVS. There was no evidence to suggest that patients clinically allocated to
IVSS did any better than patients randomly allocated.

Tablee 1 Means and standard deviations (or medians given in italics) on the DAS before and
afterr treatment and at follow-up for the studies mentioned in this chapter
Study y

Group p

outsideoutside The Netherlands
Berggrenn & Linde (1984) BMM (n=50)
GAA (n=49)
BMM (n=44)
Berggren(1986) )
GAA (n=40)
BMM (n=6)
Hakebergetal.. (1990)
P(n=6) )
BMM (n=12)
Hakebergetal.. (1993)
Pre-mm (n=8)
GAA (n=9)
Hammarstrandd et al. (1995) BM-PPP (n=8)
BM-HTT (n=5)
GA(n=ll) )
NOO (n=21)
Willumsenn (1999)
CT(n=21) )
ARR (n=20)
insideinside The Netherlands
Makkess et al. (1987)
Total (n=60)
Vann der Zijpp et al. (1996) Total (n=208)

Before e
treatment t

Afterr treatment Follow-up p

18.22 2.3 3
18.88 1.8 8
18.11 2.4 4
19.00 1.5 5
15.5 15.5
17 17
16.5 16.5
18 18
18 18
16 16
20 20
16 16
17.00 3.1 1
17.00 3.0 0
17.88 2.4 4

8.33 3.2 2
10.8 8 5 5
7.77 2.9 9
10.6 6 8 8
88
15 15

17
17.8

9.11
12.22
11 11
12 12
12 12
12 12
16 16

2
2

8.5 8.5
77
11 11
10.0 0 1 1
9.33 2.9 9
8.11 1.9 9

2.7

11
14.1

8

TreatmentTreatment outcome in dental fear clinics in The Netherlands
Thee first study with regard to the effectiveness of treatment in a dental fear clinic in
Thee Netherlands was conducted in the clinic that also took part in the studies discussed
inn the present thesis (Makkes, Schuurs, Thoden van Velzen, Duivenvoorden, &
Verhage,, 1987). This clinic, the Center for Special Dental Care in Amsterdam (SBT),
iss the largest dental fear clinic in the Netherlands. In the above-mentioned study, 60
highlyy anxious adult dental patients were treated with behavioral management
techniques,, i.e., an empathie attitude of the dental team and graduated exposure,
supportedd when needed with nitrous oxide sedation. There was a reduction of DAS
scoress and this reduction maintained at the same level six months later.
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Inn December 1993, Van der Zijpp, Ter Horst, De Jongh, & Makkes (1996) sent
questionnairess to 332 patients who were treated with a BM approach, with NOS, IVS
orr under GA. Treatment modes were not compared with respect to DAS scores, but
withh respect to the course of treatment. It was found that patients that quitted treatment
weree treated more often with a BM approach than with NOS. Dental attendance was
assessedd in different ways. 39% of the patients still visited the dental fear clinic. Of
patientss that did not visit the SBT anymore, 53% visited a GDP regularly, 11%
irregularly,, and 36% had not visited one yet. Excluding patients that finished treatment
lesss than 6 months ago at the SBT, 64% visited a GDP regularly.
CorrelatesCorrelates of success
AA number of studies tried to find predictors of success in treatment of highly anxious
dentall patients (Berggren & Carlsson, 1985; Enneking et al., 1992; Goodall, Skelly, &
File,, 1994b; Hammarstrand et al., 1995; Kleinhauz, Eli, Baht, & Shamay, 1992;
Liddell,, Di Fazio, Blackwood, & Ackerman, 1994; Makkes et al., 1987; Moore, 1991,
Moore,, Berggren, & Carlsson, 1991a; Moore, Br0dsgaard, Berggren, & Carlsson,
1991b;; Schuurs, Makkes, & Duivenvoorden, 1992; Willumsen, 1999). For example,
reportss of dentists treating highly anxious dental patients indicated that the presence of
concomitantt anxieties may influence treatment negatively (e.g., Berggren, 1992; De
Jongh,, 1994; Milgrom, Weinstein, Roy-Byrne, & Tay, 1993b). Support for this
relationn has been found in some studies (Berggren & Carlsson, 1985; Makkes et al.,
1987),, However, other studies confirmed the relation between the presence of general
orr multiple fears and treatment success for only one of several outcome measures
(Moore,, 1991; Moore et al., 1991a & 1991b), or were not able to confirm it at all
(Goodalll et al., 1994b; Hammerstrand et al., 1995).
Inn addition, other psychopathological dimensions may have a negative impact on
treatmentt outcome (Kleinhauz et al., 1992), although a study by Willumsen (1999) did
nott find a statistically significant relation between general psychopathological distress
andd dental anxiety after treatment. With regard to dental anxiety before treatment and
gender,, the results were not conclusive as well (Schuurs et al., 1992; Willumsen, 1999;
Goodalll et al., 1994b; Liddell et al., 1994; Moore, 1991). Finally, none of other
backgroundd variables such as educational level, age, DMFS and previous avoidance of
dentall treatment were found to be related to treatment outcome (e.g., Hammerstrand et
al.,, 1995; Liddell et al., 1994; Moore, 1991; Willumsen, 1999). Thus, although there is
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somee evidence that concomitant anxieties and psychopathology are correlated to
treatmentt success in dental fear clinics, the findings thus far are not impressive.
Inn conclusion, the results of studies carried out thus far are not conclusive about the
relativee effectiveness of psychological versus pharmacological treatment modes and its
predictors.. Although there seems to be a slight advantage for the behavioral
approaches,, the number of studies on this topic is limited. In addition, most studies
havee insufficient sample sizes or do not compare treatment modalities at all.
Aimm and structure of the thesis
Ass mentioned before, the aim of the present thesis is to assess the outcome of
behaviorall and pharmacological treatment modes in a dental fear clinic and to
determinee for which type of patient treatment is most successful. Hence, there is a
needd for suitable instruments to be able to differentiate highly anxious dental patients
inn such a way that treatment can be planned more efficiently. Therefore, measurement
instrumentss that are designed to meet this goal are presented and evaluated in the
presentt thesis as well.
Inn Chapter 2 a description is given of how treatment of highly anxious dental
patientss in the Netherlands was organized at the moment this research project was
initiated.. Semi-structured interviews were held with dentists from Centers for Special
Dentall Care where highly anxious adult dental patients were treated. Findings with
respectt to personnel, intake, assessment, treatment modalities, and post-treatment
proceduress are described.
Next,, results are reported of research carried out at the Center for Special Dental
Caree in Amsterdam (SBT), as mentioned before the largest dental fear clinic in the
Netherlands.. The aim of Chapter 3 was to assess psychological characteristics (i.e.,
eightt psychopathological dimensions) of highly anxious dental patients that apply for
treatmentt at the dental fear clinic, and to compare the severity of the psychological
complaintss of these patients with the level of severity found in the Dutch general
population. .
Thee set of pre-treatment questionnaires used in the studies described in Chapters 4
too 6 were the ones patients filled out before this research project started. In February
1997,, a new set of questionnaires was introduced in the clinic in order to be able to
differentiatee patients better. In Part II the psychometric qualities of those
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questionnairess of which the reliability and validity in a population of highly anxious
dentall patients were not assessed before are presented and evaluated. In Chapter 4, the
reliabilityy and validity of a short version of a relatively new dental anxiety
questionnairee is discussed. In Chapter 5, a translation of a questionnaire, developed by
Kent,, Rubin, Getz, and Humphris (1996) to determine the extent to which severe
levelss of dental anxiety affect patients' social well-being outside the dental setting is
presented.. Next, the last chapter of Part II assessed the reliability and (factorial)
validityy of an instrument to measure the presence of multiple anxiety dimensions, such
ass social phobia and agoraphobia, the Fear Survey Schedule III.
Inn the third and final part of this thesis, treatment modes are compared with respect
too patient characteristics and treatment outcome, and possible correlates of treatment
successs are assessed. The aim of the seventh chapter is to assess differences among
patientss assigned to the different treatment modes (i.e., BM, NOS, and IYS) with
regardd to psychological characteristics. In addition, dental variables before (e.g.,
numberr of decayed teeth) and after treatment (e.g., number of fillings made) are taken
intoo account. In Chapter 8, first, the outcome of the three different kinds of treatment
modess is determined in terms of dental anxiety reduction after treatment along with
dentall anxiety reduction and dental attendance at a follow-up one year later. Secondly,
itt is determined to what extent psychopathological characteristics predict treatment
outcome. .
Finally,, results of a prospectively conducted study are presented in Chapters 9 and
10.. The aim of Chapter 9 was to determine outcome of treatment in a dental fear clinic
inn terms of dental anxiety level after treatment, duration of treatment, patient's ability
too visit a general dental practitioner (GDP), satisfaction after treatment, and, finally,
dentall attendance after one year. Additional aims were to investigate with which
treatmentt modality the best results could be obtained and to determine which
treatment-dependentt variables were related to dental anxiety after treatment. Chapter
100 determines the influence of pre-treatment variables on treatment outcome in
patientss treated with a BM approach. The thesis finishes with a summary and general
discussion. .
Ass indicated at the start of each chapter, most chapters were published in peerreviewedd journals or have been submitted for publication. As a consequence, the
informationn presented in some of the chapters shows overlap. In addition, some
terminologyy may vary across chapters due to varying requirements across journals.
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Withh regard to lay-out and references, the text is uniformed and abstracts are omitted.
Finally,, all different kinds of non-drug treatment modes are captured by the term
behaviorall management approach in the present thesis. It should be noted that when
thee term BM is used throughout this thesis without any specification, methods varying
fromm time-structuring, information control and systematic desensitization are meant.
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Introduction n
Dentall anxiety is a common phenomenon. The most recent national figures dating from
19888 indicate that 22% of Dutch population in the age group of 16 and older may be
consideredd as very anxious (Stouthard & Hoogstraten, 1988). Starting in the eighties,
thee treatment of anxious patients has been approached in a systematic manner. At that
time,, agreements were made with insurance companies about the payment of an hourly
ratee for the treatment of patients in centers for special dental care.
Currently,, there are 19 centers for special dental care in the Netherlands where
highlyy anxious adult dental patients can be treated. In most of these institutions, this
caree arose from and was influenced by the treatment of mentally or physically
handicappedd individuals. In the other institutions, the treatment arose from work
carriedd out by staff members of the Dental Schools in existence at the time (Utrecht,
Groningen,, Nijmegen and Amsterdam). Over the course of the years, the institutions
specializedd increasingly; moreover, an umbrella society was founded: Special Dental
Caree Discussion Group (COBIJT).
Inn the discussion between the college of dental advisors of the Dutch health
insurancee companies (CAT) and COBIJT, regulations were drawn up in 1996 for
speciall dental care provided in institutions. These guidelines outline a scheduled means
off approach to referrals, consultation, diagnosis, selection and treatment of three
patientt groups to be treated in centers for special dental care (patients with a complete
prosthesis,, patients with cranio-mandibular disorders and highly anxious dental
patients).. In the case of anxious patients, the level of anxiety must be established
objectively,, making use of questionnaires (Makkes, Schuurs, Thoden van Velzen,
Duivenvoorde,, & Verhage, 1986). See for some of the guidelines Table 1.
Inn addition, the Quality of Health Care Institutions Act which became effective on 1
Aprill 1996 (Dutch Bulletin of Acts, Orders and Decrees 1996, 80) established a
numberr of criteria required if institutions were to offer responsible care. Responsible
caree is defined here as good quality care, which is in any case effective, efficient and
patient-orientedd and which responds to the real needs of the patient. In addition, care
institutionss must systematically verify, assure and, if necessary, improve their quality
off care by means of quality control systems. Guidelines can be developed for this, and
studiess should be conducted assessing the effectiveness of care. The purpose of this
articlee is to determine the current state of affairs in the centers of special dental care
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beforee the Quality of Health Care Institutions Act and the implementation guidelines
forr Special Dentistry were in effect, and to offer an insight into the various ideas in the
institutionss with respect to the care of highly anxious adult patients.
Tablee 1 Implementation guidelines for anxious adult patients (Vademecum Tandheelkunde, 1998)
Forr highly anxious patients to be treated in a center, they must meet the following criteria:
1))
The general dental practitioner, or the center during its first consultation, has remarked
avoidancee and difficulty in treatment.
2))
Adults: Scores from at least two of the three dental anxiety questionnaires DAS, K-ATB
andd DPFR should be at or above the following cut-off scores. DAS = 15-20; K-ATB =
28-45;; DPFR = 5-7.

Materiall and methods
Dataa were gathered from 12 Dutch centers for special dental care (see Table 2) where
highlyy anxious adult dental patients are treated. In the remaining seven institutions a
negligiblee number of patients was treated. Semi-structured interviews were conducted
inn these centers with the dentists responsible for the care of highly anxious adult dental
patients.. The interviews were conducted by one person and lasted 1 to 1,5 hours.
Topicss included the institution and personnel, initial contact and intake, treatment and
follow-up.. The study was conducted in the period of December 1995 to April 1996
(withh the exception of the Center for Dental Specialities, Alkmaar Medical Center; that
institutionn was visited in June 1996).
Results s
InstitutionInstitution and personnel
Inn the 12 institutions visited in 1996, 47 dentists were working in departments of
Anxietyy Treatment and Care of the Handicapped, a total of approximately 16 full time
equivalentss (fte). These 47 dentists did not just work with anxious adults. The number
off fte devoted to the treatment of anxious adult patients could not be determined, since
inn many institutions no administrative distinction was made between adults, children
andd handicapped persons.
Alll of the dentists working with anxious patients had taken a course in nitrous oxide
sedationn (NOS). In seven of the centers, all of the dentists attended one or more
coursess in hypnosis, and in four centers, half of the dentists working there had done so.
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Inn general, it became clear that the working methods of the various dentists in an
institutionn were comparable, although in some institutions the working methods of the
dentistss differed considerably, sometimes from the beginning of a treatment to the end.
Tablee 2 Institutions that were visited

1..
2..

3..
4..
5..
6..
7..
8..
9..
10..

11..
12..

Stichting Bijzondere Tandheelkunde (SBT)
(Centerr for Special Dental Care Amsterdam)
Centrum Tandheelkundige Specialismen
afdelingg Bijzondere Tandheelkunde
(Centerr for Dental Specialties, Special Dentistry department)
Afdeling voor Bijzondere Tandheelkunde, Ziekenhuis Rijnstate
(Speciall Dentistry department, Rijnstate Hospital)
Haags Centrum voor Bijzondere Tandheelkunde (HaBijT)
(Haguee Center for Special Dental Care)
Medisch Spectrum Twente, afdeling Bijzondere Tandheelkunde
(Twentee Medical Spectrum, Special Dentistry department)
Centrum voor Bijzondere Tandheelkunde
(Centerr for Special Dental Care)
Centrum voor Bijzondere Tandheelkunde
(Centerr for Special Dental Care)
Stichting Bijzondere Tandheelkunde Rijnmond (BijTeR)
(Centerr for Special Dental Care Rijnmond)
Centrum Bijzondere Tandheelkunde
(Centerr for Special Dental Care)
Bijzondere Tandheelkunde, Afdeling Angstbegeleiding
enn Gehandicaptenzorg, Academisch Centrum Utrecht
(Speciall Dentistry, Anxiety treatment and Care of the
Handicappedd department, Academic Center Utrecht)
Afdeling Bijzondere Tandheelkunde, Stichting Fatima
(Departmentt of Special Dentistry, Fatima Foundation)
Centrum voor Tandheelkundige Hulp in Bijzondere Gevallen
(Centerr for Dental Help in Special Cases)

Amsterdam

Alkmaar
Arnhem
Den Haag
Enschede
Groningen
Nijmegen
Rotterdam
Tilburg

Utrecht

Nieuw-Wehl
Zwolle

Inn seven of the centers it was possible, sometimes to a limited extent, to refer a patient
too a psychologist in a hospital or a psychologist affiliated with the center. In one center
aa psychologist was involved with the treatment of anxious patients. Ten of the 12
institutionss had an arrangement with a hospital in the region for dental treatments
underr general anaesthesia (GA). All institutions had arrangements for referrals to a
dentall surgeon for dental surgery under general anaesthesia, if necessary.
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InitialInitial contact and intake
Patientss generally make their appointments by telephone directly with the institutions
andd are not formally referred by a dentist or general practitioner. Patients obtain the
telephonee number from acquaintances, the dentist, general practitioner, newspaper,
brochures,, health insurance companies and the like. In most cases, a referral letter of
thee dentist or general practitioner is asked for only upon request of the center. Nine
institutionss made use of anxiety questionnaires as described in the Implementation
Guidelines.. One institution did not use a questionnaire and two institutions only used
thee Dental Anxiety Scale (DAS). The waiting period for patients before their first
intervieww varied between a month and 1,5 years. The waiting period in four institutions
wass more than a year. In most institutions, the intake lasted 45 minutes to an hour. The
firstfirst consultation was comparable in all of the centers, although a protocol was not
alwayss followed.
TreatmentTreatment and follow-up
Theree was no information available with regard to the exact number of patients who
weree treated with the given treatment modes. For patients who were treated without
pharmacologicall aids, such techniques as tell-show-do, gradual in vivo or in vitro
exposuree (De Jongh, 1994) and a stop sign were used. In all institutions dentists made
occasionall use of relaxation exercises. In seven institutions dentists indicated that they
madee use of hypnosis; although, it is not clear in how many cases this was a matter of
formall hypnosis. In every center it was possible to treat patients using NOS, although
thee motive for using NOS was not the same in all of the centers. Some centers used
NOSS relatively more often for their patients than others. Its use seemed to be related to
thee experience of the individual dentist with it and the dentist's willingness to use it.
Inn two institutions it was possible to treat patients by means of intravenous sedation
(IVS);; the drug used in both institutions was propofol. GA was possible in 10 of the 12
institutions.. Just as in the case of nitrous oxide sedation, the decision for general
anaesthesiaa was made jointly by the dentist and the patient. There was no uniformity to
thee criteria for the decision to use GA.
Inn general, treatment under GA does make the patient treatable, but the procedure is
nott specifically oriented towards reducing anxiety. In six of the ten institutions which
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usee GA, there was moderate to extreme restraint in the use of this treatment mode.
Fewerr than 10% of the highly anxious dental patients were treated under GA. On the
otherr hand, there was one institution where a patient's desire to be treated under GA
wass always granted, unless there were too few cavities to warrant such an extensive
procedure. .
Ass far as criteria for re-referral of patients are concerned, six centers indicated that
theyy treated patients to the point that further treatment could be carried out elsewhere.
Fourr centers carried out treatment until a stable oral health was achieved, and two
centerss indicated that their final goal was sometimes treatability, sometimes
performancee of all dental procedures required at the moment. Ten institutions made
exceptionss for a small group of patients; those patients remained under treatment if it
appearedd impossible to return them to a general dental practitioner due to their anxiety.
Nonee of the institutions followed their patients systematically after they had left the
institution. .
Discussion n
Inn conclusion, we may state that a great deal of experience in the treatment of highly
anxiouss adult patients has been gained in the centers for special dental care over the
pastt 10 years. Due to the increasing demand for specialized treatment, there have been
moree and more dentists available for these patients; none the less, the long waiting lists
indicatee that the institutions can not meet demand for treatment in most cases. Before
thee implementation of the Quality of Health Care Institutions Act, not all of the
institutionss met all of the new requirements set forth in the new legislation.
Criteriaa for anxiety diagnosis and the selection of patients are partially set forth in
thee Implementation Guidelines. The expectation is that the institutions will follow
thesee guidelines more and more in the future; a second study should indicate whether
thatt is indeed the case. The research described here may function as a preliminary
measurementt to such a study.
Thee objective of treatment in an institution according to the Implementation
Guideliness is to influence the patient behaviorally in such a way that the patient will be
ablee to be treated in a normal dental practice. If that is not possible, treatment will be
conductedd until a reasonable state of oral health has been achieved. Many centers do
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nott follow this objective of graded levels of treatment; the institutions more frequently
implementt the first or second objective only.
Theree were also differences between institutions and between individual dentists
withh regard to their preference for a given treatment mode. In general terms, the
philosophyy of the institutions is to treat patients first of all by behavioral management
techniques.. If that turns out to be insufficient, a form of sedation or GA is used.
However,, it seemed that in every day practice the decision to use GA was made sooner
whenn a large number of dental procedures needed to be carried out.
Underr the terms of the Quality of Health Care Institutions Act it is recommended
thatt a group of adult anxious patients be followed with a certain amount of regularity
too be able to determine the effectiveness of the treatment over the long term. Research
shouldd reveal which treatment modalities are most suitable for which type of patient.
Thiss would make it possible to bring diagnosis and treatment into agreement with each
other,, and consequently to work more effectively and efficiently.
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Introduction n
Dentall anxiety is widespread throughout the world. In several studies, it has been
reportedd that 3-7% of the general population completely avoid dental treatment
(Milgrom,, Fiset, Melnick, & Weinstein, 1988; Stouthard & Hoogstraten, 1990), often
resultingg in deteriorating oral health (Hakeberg, Berggren, & Grondahl, 1993). This, in
turn,, makes it even more difficult for highly anxious individuals to seek dental care,
sincee they appraise the anticipated dental treatment as a relatively strong threat (De
Jongh,, 1995). Fortunately, some of these avoiders are able to break this vicious circle
andd seek help for their problem in a dental fear clinic.
Aboutt 15 years ago, special dental fear clinics were established in several countries
inn response to the problems of highly anxious dental patients. Most of these clinics
offerr dental treatment combined with behavioral management techniques and/or
pharmacologicall adjuncts. With regard to the treatment of highly anxious dental
patients,, one should take concomitant anxieties and other psychological problems into
account,, since there are indications that highly anxious dental patients have other
(general)) fears and anxiety besides their dental anxiety and are more difficult to treat
thann those suffering from dental anxiety alone (Berggren, 1992; Berggren & Carlsson,
1985;; De Jongh, 1994; Makkes, 1983; Makkes, Schuurs, Thoden van Velzen,
Duivenvoorden,, & Verhage, 1987; Moore, 1991). Consequently, there is a need for
properr diagnostic instruments as indicators of possible psychopathology. These
instrumentss could be used in clinical practice and in research, for example as a tool for
planningg treatment strategies.
Too assess multiple phobias and general fearfulness, several studies have been
conductedd demonstrating the usefulness of the modified versions of the Fear Survey
Schedule-III (FSS-II; Geer, 1965) (Berggren, 1992; Moore, Br0dsgaard, & Birn, 1991;
Berggren,, Carlsson, Gustafsson, & Hakeberg, 1995; Hakeberg, Gustafsson, Berggren,
&& Carlsson, 1995). With regard to other psychological variables, detailed psychiatric
interviewss of patients at dental fear clinics have been proposed (Enneking, Milgrom,
Weinstein,, & Getz, 1992). Indeed, these interviews may lead to more efficacious
diagnosticc and treatment methods for dental anxiety. However, it will not always be
feasiblee to conduct such an interview with each patient. Assessment instruments are
neededd to measure psychological characteristics in a less time consuming and more
effortlesss way, thus posing less of a burden on both patient and interviewer.
Therefore,, in the present study, psychological characteristics of highly anxious
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dentall patients were assessed by use of the Dutch version of the Revised Symptom
Checklistt (SCL-90; Arrindell & Ettema, 1986), a thoroughly investigated self-report
questionnaire.. This questionnaire measures several psychiatric dimensions (e.g.,
depression,, anxiety, and somatization), and its reliability and validity proved to be
goodd for both the original and Dutch versions (Arrindell & Ettema, 1986; Derogatis,
1977).. Moreover, norm scores are available for the Dutch general population and data
forr several other Dutch populations (e.g., psychiatric outpatients; Arrindell & Ettema,
1986).. The SCL-90 has been used before in dental situations, e.g., to assess
psychometricc profiles of craniomandibular pain patients (Butterworth & Deardorff,
1987;; Broersma-Van der Meulen, Sprangers, & Naeije, 1994), as a diagnostic tool for
assessingg psychopathology, in order to predict success in behavior therapy for highly
anxiouss dental patients (Kleinhauz, Eli, Bant, & Shamay, 1992), and to identify
antecedentss of the burning mouth syndrome (Eli, Kleinhauz, Bant, & Littner, 1994).
Thee aim of the present study was to assess psychological characteristics of highly
anxiouss dental patients who applied for treatment at a dental fear clinic, and to
comparee their scores with the norm scores of the Dutch general population.
Materiall and methods
Subjects Subjects
Subjectss were 321 highly anxious dental patients (118 men, 203 women), mostly selfreferred,, who applied for treatment at a dental fear clinic in Amsterdam, The
Netherlands.. Age varied from 17 to 69 years (mean 34.2 years, SD=10.2). Earlier
studiess of patients of this clinic indicated an average duration of avoidance of 6 years
(SD=5.0,, range 1-27 years) (De Jongh, Muris, Ter Horst, Van Zuuren, Schoenmakers,
&& Makkes, 1995).
Procedure Procedure
Highlyy anxious dental patients who applied for treatment at the dental fear clinic filled
outt several questionnaires at home, including measures on dental anxiety, health, and
psychopathologicall complaints. As soon as the patients sent these questionnaires back
too the clinic, they were put on a waiting list. After a waiting period of approximately 4
months,, patients were phoned for a first appointment with one of the dentists at the
clinic. .
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Instruments Instruments
Thee Dutch version of the Revised Symptom Checklist (SCL-90; Arrindell & Ettema,
1986)) was used to assess the amount of psychological complaints. This
multidimensionall psychopathology indicator consists of 90 items, which provide an
indicationn of psychological dysfunctioning on 8 dimensions: agoraphobia (7 items),
somatizationn (12 items), anger-hostility (6 items), depression (16 items), interpersonal
sensitivityy and paranoid ideation (18 items), anxiety (10 items), cognitive-performance
difficultyy (9 items), and sleep disturbance (3 items). In the Dutch version, patients are
requestedd to indicate on a 5-point scale from 1 (none) to 5 (numerous) the amount of
complaintss they experienced during the previous week. The total "Psychoneuroticism"
score,, composed of the aforementioned subscales and 9 non-scalable items, is derived
byy adding the 90 items and, thus, varies between 90 and 450. The measurement
methodd in its Dutch version differs from Derogatis' original report on the SCL-90
(Derogatis,, 1977) in that the 5-point scale varied from 0 to 4, as did the general
symptomm index, because scores were divided by the number of items.
Dentall anxiety was measured using two questionnaires, namely the dental anxiety
scalee (DAS) and the short version of the dental anxiety inventory (S-DAI). The DAS
(Corah,, 1969) is a 4-item dental anxiety questionnaire with total scores that can range
fromm 4 (not anxious at all) to 20 (extremely anxious). Cronbach's a in the present
samplee was 0.83.
Thee S-DAI (Stouthard, 1989) is based on the dental anxiety inventory (DAI) and
aimss at covering a wide range of dental anxiety, thereby taking into account the
multicomponentt nature of dental anxiety (Stouthard, Mellenbergh, & Hoogstraten,
1993).. The S-DAI contains nine items. Total scores on this questionnaire can range
fromm 9 to 45. Cronbach's a in the present sample was 0.87. Finally, patients could
indicatee on a 10-point Likert-scale how anxious they were about visiting the dentist.
Scoress on this 10-point scale can range from 1 (not anxious) to 10 (extremely
anxious). .
DataData analysis
First,, the present sample will be described and compared to the normative sample of
thee Dutch general population. Next, t-tests were used to compare the means of men
andd women and those of the current and normative sample. The normative population
consistedd of 1009, randomly selected, persons from the Dutch general population (432
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men,, 577 women) of 18 years or older. This group participated in a mail survey and
wass representative of the Dutch general population in terms of educational level,
employmentt class, religion, age, and geographical region (Arrindell & Ettema, 1986).
Differencess were tested with an overall significance level of 0.05 using a BonferroniHolmm correction for the number of tests (Holland & Diponzio Copenhaver, 1988).
Afterr determining differences between two means, effect sizes were computed (Cohen,
1977).. Effect sizes indicate the extent to which the groups differ and, in case of the
univariatee t-test, how many standard deviation units the group means are separated by.
Cohenn (1977) suggested as a rule of thumb that an effect size of d=0.20 would be
small,, d=0.50 medium, and d=0.80 large. Furthermore, reliability of the SCL-90
(Cronbach'ss a, corrected item-total correlations) was estimated in this specific
populationn of highly anxious patients.
Results s
Meann scores (and SD) for both men and women on the SCL-90 are shown in Table 1.
Womenn scored significantly higher on the SCL-90 total scale and on four subscales
(seee Table 1). In addition, the presented effect sizes indicated small effects (0.20-0.50)
forr most subscales.
Tablee 1 Means (and standard deviations) for the SCL-90 for the highly anxious dental
patientss and t-test results for differences between men and women

Variable e
SCL-Totb b
SCL-Ago o
SCL-Anx x
SCL-Dep p
SCL-Som m
SCL-CPD D
SCL-ISPI I
SCL-AH H
SCL-Sle e
aa
bb

cc

Womenn
Mean n SD D
166.5 5 64.3 3
11.3 3 6.0 0
21.1 1 9.4 4
32.0 0 13.6 6
22.6 6 9.2 2
16.8 8 7.8 8
32.1 1 14.0 0
9.7 7 4.1 1
6.4 4 3.5 5

Men
Mean n SD D
142.7 7 47.2 2
9.2 2 2.6 6
18.0 0 7.4 4
25.6 6 10.4 4
19.0 0 6.8 8
15.0 0 6.1 1
28.5 5 11.4 4
9.4 4 4.5 5
5.7 7 3.2 2

df f
273.5 5
263.3 3
268.5 5
269.4 4
275.6 6
267.0 0
260.2 2
285a a
247.4 4

tt
3.58 8
4.26 6
3.05 5
4.44 4
3.85 5
2.20 0
2.39 9
0.61 1
1.61 1

PP
0.000c c
0.000c c
0.003c c
0.000c c
0.000c c
0.029 9
0.017 7
0.540 0
0.110 0

dd
0.42 2
0.46 6
0.37 7
0.53 3
0.44 4
0.26 6
0.28 8
0.07 7
0.21 1

equal variance estimate
Ago= SCL-Agoraphobia; Anx= SCL-Anxiety; Dep= SCL-Depression; Som= SCLSomatization;; CPD= SCL-Cognitive-Performance Difficulty; ISPI= SCL-Interpersonal
Sensitivityy and Paranoid Ideation; AH= SCL-Anger-Hostility; Sle= SCL-Sleep
Disturbance. .
significant using a Bonferroni-Holm correction
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Inn Tables 2 (women) and 3 (men), mean scores (and SD) of the normative Dutch
generall population, and t-test results with regard to the difference between this norm
groupp and the present sample, are shown. Again, differences were tested using the
Bonferroni-Holmm correction, and it was found that the mean scores for the highly
anxiouss dental patients (men and women) were significantly higher for all subscales
(separatee variance estimates). Effect sizes varied from 0.33 to 0.84. The mean scores
off the total SCL-90 scale were above the 80th percentile of the norm scores of the
Dutchh general population both for women and men (Arrindell & Ettema, 1986). Thus,
thee means fell in the range "high" (scores between the 80th and 95th percentile) of the
normm scores of this population. The means of 6 subscales for women and 4 for men
weree above the 80th percentile. The other means were well above the 65th percentile.
Withh respect to the reliability of the SCL-90 in the present sample, Cronbach's a
wass 0.98 for the total scale, and varied from 0.82 to 0.93 for its subscales. Mean interitemm correlations were 0.35 or higher for all scales, and the corrected item-total
correlationss were all above 0.20, which is satisfactory (Nunally, 1967). Finally, none
off the SCL-90 subscales correlated significantly (oc=0.01) with either the DAS
(M=17.5,, SD=2.8), S-DAI (M=39.9, SD=6.2), or the 10-point scale (M=8.9, SD=1.7).
Tablee 2 Means (and standard deviations) for the SCL-90 for the women of the normative
samplee (Arrindell & Ettema, 1986) and t-test results for differences between highly
anxiouss dental patients and the normative sample (women)
Variable e
SCL-Tot t
SCL-Ago o
SCL-Anx x
SCL-Dep p
SCL-Som m
SCL-CPD D
SCL-ISPI I
SCL-AH H
SCL-Sle e

Mean n
128.9 9
8.7 7
14.6 6
23.8 8
18.7 7
14.1 1
26.3 3
7.6 6
5.2 2

SD D
36.4 4
3.4 4
5.7 7
8.6 6
7.1 1
5.1 1
8.8 8
2.4 4
2.8 8

df f
177 7
179 9
179 9
177 7
178 8
179 9
176 6
179 9
178 8

tt
7.42 2
5.53 3
8.77 7
7.57 7
5.20 0
4.35 5
5.19 9
6.52 2
4.18 8

PP
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0

dd
0.72 2
0.53 3
0.84 4
0.72 2
0.47 7
0.41 1
0.50 0
0.63 3
0.38 8

Note:: d=effect size; Ago= SCL-Agoraphobia; Anx= SCL-Anxiety; Dep= SCL-Depression;
Som== SCL-Somatization; CPD= SCL-Cognitive-Performance Difficulty; ISPI= SCLInterpersonall Sensitivity and Paranoid Ideation; AH= SCL-Anger-Hostility; Sle= SCL-Sleep
Disturbance. .
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Tablee 3 Means (and standard deviations) for the SCL-90 for the men of the normative sample
(Arrindelll & Ettema, 1986) and t-test results for differences between highly anxious
dentall patients and the normative sample (men)
Variable e
SCL-Tot t
SCL-Ago o
SCL-Anx x
SCL-Dep p
SCL-Som m
SCL-CPD D
SCL-ISPI I
SCL-AH H
SCL-Sle e

Mean n
117.2 2
7.9 9
13.0 0
20.7 7
16.6 6
13.2 2
24.6 6
7.5 5
4.6 6

SD D
27.3 3
2.1 1
4.3 3
6.3 3
5.7 7
4.6 6
6.8 8
2.5 5
2.4 4

df f
108 8
109 9
109 9
108 8
109 9
109 9
108 8
108 8
109 9

tt
5.39 9
4.84 4
6.77 7
4.69 9
3.40 0
2.88 8
3.41 1
4.23 3
3.36 6

PP
0.000 0
0.000 0
0.000 0
0.000 0
0.001 1
0.005 5
0.001 1
0.000 0
0.001 1

dd
0.66 6
0.55 5
0.83 3
0.54 4
0.38 8
0.33 3
0.42 2
0.52 2
0.39 9

Note:: d=effect size; Ago= SCL-Agoraphobia; Anx= SCL-Anxiety; Dep= SCL-Depression;
Som== SCL-Somatization; CPD= SCL-Cognitive-Performance Difficulty; ISPI= SCLInterpersonall Sensitivity and Paranoid Ideation; AH= SCL-Anger-Hostility; Sle= SCL-Sleep
Disturbance. .

Discussion n
Thee results show that both men and women in this sample can be distinguished from
thee Dutch general population on the basis of their scores on the SCL-90 (both total and
subscalee scores). That is, the highly anxious patients scored higher on all SCL-90
subscales.. The effect-size of the difference between the 2 populations for the total
SCL-900 was "medium" (Cohen, 1977), while for the subscales the differences in terms
off effect sizes were "small" to "large" for one dimension (anxiety). Hence, a large
proportionn of the highly anxious dental patients was not just dentally anxious, they
showedd complaints on a wide range of psychological dimensions.
Thee results are in line with those of Roy-Byrne, Milgrom, Tay, Weinstein, and
Katonn (1994), who found that 40% of the highly anxious dental patients in their study
nott only displayed high dental anxiety levels, but also showed concomitant
psychopathology.. In their study, prevalence of life-time psychiatric illness was 70%,
whichh would be, as the authors stated, higher than that seen in epidemiological studies
andd in patients seeking health care in primary medical settings. The present results and
thosee of other studies investigating the prevalence of multiple phobias, general
anxiety,, and agoraphobia in highly anxious dental patients (Milgrom et al., 1988;
Mooree et al., 1991; Kleinhauz et al., 1992; Moore & Br0dsgaard, 1995), demonstrate
thatt it is common to a large group of patients attending dental fear clinics to have
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additionall fears and other psychological complaints.
Itt may well be the case that the mere presence of multiple disorders negatively
influencess the treatment of the highly anxious dental patients. Consequently, the dental
treatmentt of patients with multiple psychological problems may need to be supported
byy pharmacological adjuncts more often than the treatment of patients with dental
anxietyy per se. Therefore, and in order to plan treatment more efficiently, it is
importantt to have a useful indicator of possible psychopathology. The SCL-90 seems
too be a suitable diagnostic instrument for this purpose. Our next step will be to assess
thee influence of psychological characteristics on the treatment of highly anxious dental
patientss with regard to choice of treatment strategy (i.e., behavioral management
techniques,, nitrous oxide sedation, intravenous sedation, and general anaesthesia), and
withh regard to treatment success.
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RELIABILITYY AND VALIDITY OF THE SHORT VERSION OF THE
DENTALL ANXIETY INVENTORY1

Thiss chapter has been published as: Aartman, I.H.A. (1998). Reliability and validity of the short version of the
Dentall Anxiety Inventory. Community Dentistry and Oral Epidemiology, 26, 350-354.
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Introduction n
Dentall phobia, which often results in deteriorating oral health, poses a problem for
manyy people in many different countries (Hakeberg, Berggren, & Gröndahl, 1993;
Milgrom,, Fiset, Melnick, & Weinstein, 1988). Accurately assessing dental phobia is
important,, and, therefore, all components of dental anxiety have to be taken into
account.. Schuurs and Hoogstraten (1993) gave an extensive review of the most
importantt dental anxiety questionnaires. They concluded that in dental anxiety research
moree than one questionnaire should be used, because none of the extensively used
questionnairess completely covers the concept of anxiety (e.g., Dental Anxiety Scale;
Corah,, 1969). Three newly developed questionnaires appeared promising, and,
therefore,, the present study focuses on a short version of one of these instruments, the
Dentall Anxiety Inventory (DAI; Stouthard, Hoogstraten, & Mellenbergh, 1995;
Stouthard,, Mellenbergh, & Hoogstraten, 1993). This questionnaire was developed as a
moree comprehensive instrument than other dental anxiety scales.
Thee DAI consists of 36 items and uses a facet design. The facet elements are three
differentt kinds of situations that may evoke dental anxiety, four time elements in which
anxietyy may be provoked, and three reactions (subjective feelings, physical reactions,
andd cognitive reactions).
Althoughh the DAI satisfied psychometric requirements, a shorter version that would
bee easier to administer in general dental practice than the original 36-item DAI was
needed.. Furthermore, the short form is also valuable in dental fear clinics, where
patientss often have to fill out many questionnaires. Therefore, the Short version of the
Dentall Anxiety Inventory (S-DAI) was constructed; it consists of nine of the original
DAI-itemss and yields a score for overall dental anxiety. The S-DAI was developed on
thee basis of a representative sample of 648 adults of the general Dutch population
(Stouthard,, 1989; Stouthard, Groen, & Mellenbergh, 1994). One group (n=216) was
usedd for selecting items, the other (n=432) for assessing psychometric properties. In
thiss version, the original DAI-facet elements were combined in such a way that the
facett structure was not lost (Stouthard et al., 1993). Furthermore, the psychometric
propertiess of the DAI-items were taken into account. The S-DAI was highly correlated
withh the original DAI (r=0.90) and reliability analysis suggested good internal
consistencyy (Cronbach's ot=0.93). Scalability of the S-DAI items was medium
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(H=0.49)2.. This psychometric information suggests that the S-DAI is an acceptable
alternativee to the DAI.
Thee short version has not yet been evaluated thoroughly. Therefore, the aim of the
presentt study was to assess its psychometric properties in a sample of highly anxious
dentall patients applying for treatment at a dental fear clinic in The Netherlands. The
reliabilityy in terms of internal consistency will be estimated and its validity discussed.
Materiall and methods
Subjects Subjects
Thee subjects were 321 highly anxious dental patients (118 men, 203 women), mostly
self-referred,, who applied for treatment at a dental fear clinic in Amsterdam, The
Netherlands.. Age varied from 17 to 69 years (M=34.2 years; SD=10.2). Average
avoidancee in this clinic was 6.8 years (SD=9.1, range 0-34).
Procedure Procedure
Highlyy anxious dental patients who applied for treatment at the dental fear clinic tilled
outt several questionnaires at home, including measures on dental anxiety, health, and
psychologicall complaints. As soon as the patients sent these questionnaires back to the
clinic,, they were put on a waiting list. After a waiting period of approximately 4
monthss patients were phoned for a first appointment with one of the dentists at the
clinic.. Patients in this study either were still on the waiting list or had just started
treatment. .
Instruments Instruments
Thee Short version of the Dental Anxiety Inventory (Stouthard, 1989) is based on the
Dentall Anxiety Inventory which covers the whole range of dental anxiety and takes
intoo account the multicomponent nature of dental anxiety (Stouthard et al., 1993). The
shortt version contains nine items that are answered on a 5-point Likert type scale:
itemss 1, 6, 7, 14, 21, 22, 27, 29 and 35 of the DAI. Total scores on this questionnaire
rangee from 9 to 45.
22
H is interpreted as an index for the degree to which subjects can be accurately ordered by means of the item(s)
(Molenaaretal.,, 1994).
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Thee Dental Anxiety Scale (DAS; Corah, 1969) is a 4-item dental anxiety
questionnairee with total scores ranging from 4 (not anxious at all) to 20 (extremely
anxious).. Studies using the DAS indicate reasonable reliability and stability over time
andd moderate validity (Schuurs & Hoogstraten, 1993). Cronbach's a in the present
samplee was 0.83.
Patientss could indicate on a 10-point Likert-scale how anxious they were to visit the
dentist.. Scores on this 10-point scale range from 1 (not anxious) to 10 (extremely
anxious). .
Finally,, the Dutch version of the Revised Symptom Checklist (SCL-90; Arrindell &
Ettema,, 1986) was used to assess the number of psychological complaints. This
multidimensionall psychopathology indicator consists of 90 items that provide an
indicationn of psychological dysfunctioning on eight dimensions: agoraphobia (7 items),
somatizationn (12 items), anger-hostility (6 items), depression (16 items), interpersonal
sensitivityy and paranoid ideation (18 items), anxiety (10 items), cognitive-performance
difficultyy (9 items), and sleep disturbance (3 items). Patients are requested to indicate
onn a 5-point scale the number of complaints they experienced during the previous week
(l=none;; 5=very many). The total ('psycho neuroticism') score, composed of the
aforementionedd subscales and nine non-scalable items, varies between 90 and 450.
Researchh with several samples showed sufficient reliability and validity of the scales
(Arrindelll & Ettema, 1986; Aartman, De Jongh, & Van der Meulen, 1997); for data
concerningg the present sample see Aartman et al. (1997).
DataData analysis
First,, mean scores and standard deviations were computed for each item of the S-DAI
separately.. Next, t-tests were used to compare the means of men and women.
Differencess between men and women on these items and the total score were tested,
withh an overall significance level of 0.05 using a Bonferroni-Holm correction for the
numberr of tests (Holland & Diponzio Copenhaver, 1988). We used two measures of
internall consistency (Cronbach's a and average inter-item correlation) to estimate the
reliabilityy of the S-DAI and calculated corrected item-total correlations. Factor analysis
wass done to determine whether the items represent one dimension, and Mokken Scale
Analysiss to assess the item-order principle (Molenaar, Debets, Sijtsma, & Hemker,
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1994).. Finally, correlations with other self-report measures of dental anxiety indicated
thee convergent validity, itself an indication of the construct validity.
Results s
Meann scores and standard deviations for each item of the S-DAI are shown in Table 1.
Theree were no differences between men and women with regard to the separate items.
Totall S-DAI mean score was 39.9 (SD=6.2, range 9-45). The mean score for women
(M==40.5,, SD=5.7) was significantly higher (t(306)=2.35, p=0.019) than for men
(M=38.8,, SD=6.9). In addition, in Table 1 the items are ordered by their means. As can
bee seen from this table, highly anxious dental patients were most anxious about tooth
extraction,, followed by the thought the dentist has to drill.
Cronbach'ss a for the reliability of the S-DAI in the present sample was 0.88 (0.87
forr women and 0.88 for men). The average inter-item correlation was 0.45 (0.41 for
womenn and 0.49 for men); corrected item-total correlations were all 0.32 or higher (see
Tablee 1), which is satisfactory.
Factorr analysis revealed one factor with an eigenvalue greater than 1. This factor
explainedd 52.7% of the variance of the items. The factor loadings are shown in Table
1.. The loading of item 5 "As soon as the dentist gets the needle ready for the
anesthetic,, I shut my eyes tight" is notably lower than the other loadings. In addition, in
Tablee 1 scalability coefficients according to Mokken Scale Analysis are shown. The
weightedd Hgs per item are satisfactory for all but one item (5). The overall H for the SDAII is 0.47 with item 5 included and 0.56 with that item excluded.
Meann DAS score was 17.5 (SD=2.8) for all patients. Mean score on the 10-point
scalee was 8.9 (SD=1.7). Finally, the S-DAI correlated significantly with the DAS and
thee 10-point scale (0.73, p<0.001 and 0.69, p<0.001 respectively). In terms of effect
sizess these two correlations can be considered large, i.e., higher than 0.50 (Cohen,
1977).. The S-DAI, the DAS and the 10-point scale did not correlate significantly with
thee SCL-90 or any of its subscales (all p > 0.01).
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Discussion n
Thee present study provides the first data on the psychometric properties of the SDAII in a population of highly anxious dental patients. The results showed that
womenn scored slightly higher than men. This is in line with findings in other
studiess where women tended to show more dental anxiety as indicated by selfreportt measures in the general Dutch population (Milgrom et al., 1988; Stouthard
&& Hoogstraten, 1990) and in highly anxious dental patients (Berggren, 1992;
Hakeberg,, Berggren, & Carlsson, 1992). Furthermore, highly anxious dental
patientss in this study were most anxious about tooth extraction. Tooth extraction
iss also considered the most frightening aspect in the general population
(Stouthardd et al., 1994). Ranking in the two populations on the other items do no
correspondd very well. In the general population, the item on anesthetic injection
hass the second highest mean score, whereas this item ranked seventh in the
presentt group. But, as we will discuss later, this item seems less reliable and does
nott fit very well in the total scale.
Reliabilityy in terms of internal consistency of the S-DAI was lower in this
studyy than in the general population, where Cronbach's a was 0.93. This is in line
withh the observation that group homogeneity alters the reliability estimate
(Crockerr & Algina, 1986). When sample variance decreases, as it does in this
studyy compared with the general population, the reliability estimate also
decreases.. Using the proposed formula for the prediction of the reliability
estimatee in the new sample we expected Cronbach's a to be 0.84. The value
actuallyy found in the present sample was higher.
Factorr analysis of the S-DAI indicates that all items represent one construct. In
Stouthardd et al. (1993) it was stated that the new instrument should cover the
wholee range of dental anxiety, from no anxiety at all to extreme anxiety. The
resultss from the Mokken Scale Analysis indicate that the S-DAI indeed covers the
wholee range of dental anxiety. This information points to a sufficient construct
validity,, although item 5, "As soon as the dentist gets the needle ready for the
anesthetic,, I shut my eyes tight", seems to be somewhat deficient. The item makes
thee scale less reliable, although overall reliability still is sufficient. This should be
takenn into account in future studies. It may, in some cases, even be better to
excludee this item from analyses and to reduce the questionnaire to eight items.
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However,, one latent variable seems to underlie the nine items measuring dental
anxiety. .
Inn addition, correlations between the S-DAI on the one hand and the DAS and
10-pointt scale on the other indicate a good convergent validity of the scale. In
Stouthardd (1989) correlations with self-report measures of dental anxiety were
higher,, but the lower values found in our study are due to the restricted range in
thee present group. This group homogeneity may also explain that the lack of
relationn between S-DAI, the DAS and the 10-point scale on the one hand and the
SCLL anxiety scale or any of the other psychological dimensions on the other. This
mightt also indicate that dental anxiety represents a separate construct and does
nott necessarily coincide with more general psychopathology, as measured by the
SCL-90.. In the general population such relations were assessed with the DAI
(Stouthardd et al, 1995). The mean score of the S-DAI found in the present study
wass higher than the mean scores for the general Dutch population, psychology
students,, and patients of a general dental practice. The S-DAI thus seems also
capablee of discriminating between groups. Usefulness to discriminate between,
forr example, treatment groups has to bee assessed in future studies. Overall, the SDAII seems to have satisfactory construct validity.
Inn general, the data suggest that the S-DAI is a good alternative to the DAI. As
mentionedd in the introduction, both in general practice and in dental fear clinics
wheree patients often fill out many questionnaires, the short form is easier to
administer.. Furthermore, the present study suggests that the psychometric
propertiess of the short version are sufficient. This study contributes to the field of
diagnosticc instruments suitable for use with highly anxious dental patients. It is
importantt that questionnaires satisfy official norms for test construction
(Americann Psychological Association, 1985). The S-DAI does so with regard to
thee description of anxiety or fear given by the constructors, the reliability, and
validity.. The normative data and cut-off scores of the S-DAI apply to highly
anxiouss dental patients, and in a modified way to the general Dutch population.
Wee therefore conclude that the S-DAI is a well-constructed, psychometrically
soundd questionnaire suitable for assessing dental anxiety in both regular and
highlyy anxious dental patients.
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This chapter has been published as: Aartman, I.H.A. & Hoogstraten, J. (1999). Reliability and validity of the
Dutchh version of the Social Attributes of Dental Anxiety Scale. European Journal of Oral Sciences, 107, 322327. .
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Introduction n
Thee Social Attributes of Dental Anxiety Scale (SADAS) was developed in order to
determinee the extent to which severe levels of dental anxiety affect patients' social
well-beingg outside the dental setting (Kent, Rubin, Getz, & Humphris, 1996); that is,
howw much does the anxiety interfere with normal social routines and activities of
highlyy anxious dental patients. A factor analysis by Kent et al. (1996) revealed that the
twelvee SADAS items represent two separate scales. The first eight items involve
unwantedd psychological upsets when patients encounter dental care directly, and the
fourr remaining items are about social inhibitions or restrictions due to the perceived
statee of oral health. The results furthermore indicated that the questionnaire and its two
subscaless are able to differentiate between a group of routine or urgent dental attendees
(PTUU group) and a phobic group. Moreover, the first scale had a much higher
correlationn with the DAS (rs = 0.72; p<0.001) than the social inhibition scale (rs = 0.45;
p<0.001).. It was concluded by Kent et al. (1996) that the SADAS is a valid
measurementt instrument of the psychological and social difficulties that highly anxious
dentall patients encounter.
Inclusionn of the SADAS in the assessment procedure used in dental fear clinics
implicatess that clinicians are able to determine the extent of interference with social
routiness and psychological effects of dental anxiety. In addition, this instrument could
bee of help in determining or predicting treatment targets and effects. Various measures
off treatment outcome have been used in the past, such as reduction in dental anxiety
levell (e.g., Berggren & Carlsson, 1985; Makkes, Schuurs, Thoden van Velzen,
Duivenvoorden,, & Verhage, 1987) and missed or cancelled appointments (e.g., Moore
&& Br0dsgaard, 1994). The present instrument seems a useful addition. However,
beforee we are able to use the SADAS in a Dutch setting, the psychometric properties of
thiss new instrument have to be assessed for the Dutch version. The study by Kent et al.
(1996)) already indicated that even among American and British patients, the scale
resultedd in different scores. Therefore, an assessment of the psychometric properties
andd factorial structure of this questionnaire seems essential in each population it will
bee used. Thus, the aim of the present study was to assess the reliability and validity of
thee Dutch version of the SADAS. In addition, results are compared with those found in
thee study of Kent et al. (1996).
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Materiall and methods
Subjects Subjects
Dataa were collected in two different samples. The first sample consisted of 170 highly
anxiouss dental patients (99 women, 71 men) of a dental fear clinic in Amsterdam, The
Netherlands.. These patients filled out several questionnaires, including the SADAS,
thee Dental Anxiety Scale (DAS), the Short version of the Dental Anxiety Inventory (SDAI),, and the Symptom Checklist 90 (SCL-90) when they applied for treatment at the
dentall fear clinic. Their age ranged from 17 to 76 yr (mean=36.0, SD=11.17).
Thee second sample consisted of 210 first-year psychology students (140 women, 69
men,, 1 not recorded) with a mean age of 20.9 yr (SD=3.72, range 17-38). The
psychologyy students filled out the SADAS as a part of their study requirements.
Instruments Instruments
Thee SADAS consists of twelve questions to be answered on a 5-point scale ranging
fromm 1 (does not apply to me at all) to 5 (completely applies to me). Total scores on the
SADASS can thus range from 12 to 60. An example of an item of the psychological
reactionss subscale is "I feel upset when I walk or drive by a dentist's office"; an
examplee of the social inhibition subscale is "I refuse social invitations because of the
statee of my teeth". The full version is displayed in Table 1. The translation in Dutch
wass done as literally as possible by the first author. The second author checked the
translation. .
Thee DAS (Corah, 1969) and S-DAI (Aartman, 1998) are used as measures of dental
anxiety.. The total DAS score ranges from 4-20; the total S-DAI score ranges from 945.. Both are answered on a 5-point scale. The Dutch version of the Revised Symptom
Checklistt (SCL-90) (Arrindell & Ettema, 1986) was used to assess the severity of
generall psychopathology. This questionnaire consists of 90 items, which provide an
indicationn of psychological dysfunctioning on eight dimensions, such as anxiety,
somatization,, and depression. Patients indicate on a 5-point scale, ranging from 1 (not
att all) to 5 (a lot), the psychological and physical complaints they experienced during
thee previous week. The total score can vary between 90 and 450. The measurement
methodd in its Dutch version differs from Derogatis' (1977) original report on the SCL900 in that the 5-point scale varied from 0 to 4, as did the total score, because scores
weree divided by the number of items.
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Procedure Procedure
First,, the factorial structure of the Dutch version of the SADAS was evaluated using
confirmativee (CFA) and explorative factor analysis (PCA). The CFA was carried out
usingg LISREL 8.12a for Windows (Jöreskog & Sörbom, 1993). As overall model fit
indices,, ^-statistics, adjusted goodness-of-fit indices (AGFI) and root mean square
residualss (RMSR) were computed. With the x2-statistic the hypothesis is tested that the
modell fits the data. If the null hypothesis is rejected, the model does not fit. The AGFT
representss the overall amount of covariation among the observed variables that can be
accountedd for by the hypothesized model adjusted for degrees of freedom. A model
withh an AGFI > 0.90 is generally considered to have a good fit (Stevens, 1996). The
finall overall fit index used, the RMSR, is based on the difference between the elements
off the sample covariance matrix and the hypothesized covariance matrix, and should
thuss be as small as possible.
Then,, reliability was estimated with Cronbach's a for the scale(s), and item-rest
correlationss for the separate items. In order to assess further the validity, correlation
coefficientss with the DAS, S-DAI, and SCL-90 were computed. In addition, the mean
scoress were compared with those of the student sample using t-tests, and, finally, the
resultss of the Dutch samples were compared with the scores from Kent et al. (1996).
Results s
Tablee 1 shows summary statistics for the separate items of the SADAS for both Dutch
samples.. The first item "The need to see a dentist is constantly on my mind" had the
highestt mean score in both samples. The order of the other items was not the same in
thee two groups of subjects.
StructureStructure of the SADAS
Thee structure of the SADAS was determined for the sample of highly anxious dental
patientss only. CFA revealed that the 2-factor model showed a better fit than the nullmodel,, in which no underlying factor was suggested, and than a 1-factor model, in
whichh one general underlying factor was hypothesized (Table 2). However, the fit
couldd not be considered very good (i.e., AGFI<0.90). Therefore, an explorative factor
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analysiss (PCA) with varimax rotation was conducted. This analysis revealed four
factorss with an eigenvalue higher than 1 explaining 72.8% of the variance (Table 3). In
thiss solution half of the scales consisted of only two items. Since this might be too few
forr a stable factor pattern, a PCA was conducted in which two factors were forcedly
extracted.. These two factors explained 53.4% of the variance. All items had a factor
loadingg higher than 0.30 in accordance with the structure found by Kent et al. (1996)
(Tablee 3).
Cronbach'ss a was 0.78 for the psychological reactions scale, 0.90 for the social
inhibitionn scale, and 0.85 for the total scale. The corrected item-total correlations
variedd for the total scale between 0.38 and 0.69 (Table 1). For the psychological
reactionss scale, the corrected item-total correlations varied between 0.36 and 0.60; for
thee social inhibition scale between 0.69 and 0.86.
Tablee 2 Results CFA
Model l
Null-model l
1-factorr model
2-factorr model
aa

Chi-squarea a
1758.65 5
399.90 0
230.81 1

df f
78 8
54 4
53 3

AGFI I
0.29 9
0.55 5
0.73 3

RMSR R
0.83 3
0.31 1
0.18 8

For all chi-squares: rxO.001.

ValidityValidity of the SADAS
Correlationss were computed for the sample of highly anxious dental patients. The
correlationn coefficient (Spearman rank) between the psychological reactions and social
inhibitionn scales was 0.46 (p<0.001). Correlation coefficients with the DAS, S-DAI,
andd SCL-90 are displayed in Table 4. In general, correlation coefficients were low.
However,, with the psychological reactions scale they were higher, and more often
statisticallyy significant, than with the social inhibition scale. Social inhibition
correlatedd most strongly with the SCL-90 subscale interpersonal sensitivity and
paranoidd ideation.
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Tablee 4 Correlation coefficients (Spearman rank) with the DAS, S-DAI, and SCL-90
Psychologicall reactions
Sociall inhibition
SADAS S
0_4i*** *
0.16* *
0.36*** *
DAS S
0.00 0
0.31*** *
0.22* *
S-DAI I
0.13 3
0.27** *
0.22** *
SCL-Totb b
0.11 1
0.29*** *
0.23** *
SCL-Ago o
0.23** *
0.07 7
0.17* *
SCL-Anx x
0.18* *
0.27** *
0.23** *
SCL-Dep p
0.12 2
0.02 2
0.19* *
SCL-Som m
0.14 4
0.13 3
0.11 1
SCL-CPD D
0.22** *
0.28** *
0.27** *
SCL-ISPI I
0.09 9
0.22** *
0.17* *
SCL-AH H
0.09 9
0.26** *
0.22** *
SCL-Sle e
*:: p<0.05, **:: p<0.01, ***:: p<0.001
bb
Tot=SCL-Total psychoneuroticism score; Ago=SCL-agoraphobia; Anx=SCL-anxiety;
Dep=SCL-depression;; Som=SCL-somatization;
CPD=SCL-cognitive-performance
difficulty;; ISPI=SCL-interpersonal sensitivity and paranoid ideation; AH=SCL-angerhostility;; Sle=SCL-sleep disturbance.
Withh respect to mean SADAS scores, there were no statistically significant differences
betweenn men and women on the total scale and both subscales (ti 58 =0.75, p>0.05 for
thee total scale). Means and standard deviations for the patients of the dental fear clinic,
thee students, and the two groups from the study of Kent et al. (1996) respectively, are
shownn in Table 5. T-tests for independent sample means (using an unequal variance
estimate)) indicated that the highly anxious patients scored higher than the first-year
universityy students on all scales (t266.5=16.98, p<0.001; t 2726 =19.26, p<0.001;
t224.07=9.14,, p<0.001, respectively). Furthermore, one sample t-tests showed that the
highlyy anxious patients scored higher than the phobic patients from Kent et al. (1996)
onn the total scale (ti 59 =3.51, p=0.001) and the psychological reactions scale (ti63=4.95,
p<0.001),, but not on the social inhibition scale (t164=0.64, p=0.526). Finally, the firstyearr students from the present study had statistically significant lower mean scores on
alll scales than the group of routine or urgent dental attendees (PTU group) from Kent
ett al. (1996) (t209=3.29, p=0.001; t209=3.64, p<0.001; t 209 =2.41, p=0.017, respectively).
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Tablee 5 SADAS mean scores and standard deviations per sample
Highlyy anxious Psychology students
dentall patients
Scalee
Mean SD
Mean
SD
Totall SADAS 31.0 10.5
14.6
7.2
scale e
Psychologicall 22.8
7.3
10.1
4.9
reactions s
Sociall
8.3
5.0
4.5
2.4
inhibition n
cc
These samples are from a study by Kent et al. (1996).

PTU groupc

Phobic group0

Mean
16.2

SD
6.2

Mean
28.1

SD
10.3

11.3

4.8

20.0

7.1

4.9

1.8

8.1

4.8

Discussion n
Thee instruments used to assess dental anxiety thus far were all developed in order to be
ablee to identify individuals with high levels of dental anxiety. This means that it is now
possiblee to differentiate very well between those who are anxious and those who are
nott using these questionnaires (Schuurs & Hoogstraten, 1993). However, people who
eventuallyy visit a dental fear clinic for dental treatment all have high levels of dental
anxiety.. What was needed, was an instrument that could differentiate highly anxious
dentall patients with regard to issues related to dental anxiety (Kent, 1997). The
SADASS seems to be such an instrument.
Thee results of the present study indicated that the factor structure found by Kent et
al.. (1996) could not be replicated satisfactorily. Both explorative and confirmative
factorr analyses did show the presence of the social inhibition scale that consists of the
lastt four items. However, the psychological reactions scale seems to consist of several
subgroupss of items, resulting in a moderate fit of the 2-factor model. Although a
factoriall structure in which two scales consist of only two items may be somewhat
unstable,, PCA showed that with the two additional factors substantially more variance
inn the items could be explained. Moreover, the three separate psychological reactions
scaless seemed interpretable. Two items (items 1 and 2) specifically deal with dental
matterss being constantly in an individual's mind and pertain to the thoughts of the
patientt only. Two items (items 3 and 4) deal with the difficulty that is connected with
encounteringg a dental practice and thus pertain to practical consequences, and four
itemss (items 5, 6, 7, and 8) deal with feelings of pressure as psychological side effect
off high levels of dental anxiety and pertain to the impact dental anxiety can have on the
65 5
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feelingss of the patient in relation to other people. To explore the factor structure
further,, the questionnaire might be expanded to four scales with four items each. The
questionnairee would still have the advantage of being relatively short, but it would
probablyy have a more stable factor pattern. Overall, it can be concluded that future
studiess are needed with highly anxious dental patients in other countries to assess the
factoriall validity of the first eight items of the SAD AS more thoroughly. Until then it
seemss justified to use the two original scales.
Internall consistency, as a measure of the reliability of the SADAS, was good,
especiallyy for the four-item social inhibition scale. In addition, it was found that the
twoo scales were moderately correlated. Correlation coefficients between, on the one
hand,, the total and psychological reactions scale and, on the other, the DAS and S-DAI
weree statistically significant, though not very high. In addition, the correlations
betweenn the social inhibition scale and the dental anxiety measures were negligible.
Thee same pattern was found by Kent et al. (1996), indicating that the first eight items
off the SADAS have a stronger relation with dental anxiety. Furthermore, the
correlationn coefficients with the SCL-90 and its subscales indicated that these scales
relatee more to the psychological reactions than to the social inhibition scale. More
specifically,, when using a significance level of 0.01, only one of the SCL scales,
interpersonall sensitivity and paranoid ideation, is related to the social inhibition. The
twoo scales obviously measure two different constructs. Social inhibition may be more
associatedd to the actual dental health.
Inn addition, the Dutch SADAS was able to discriminate between a group of nonanxiouss individuals and a group of patients seeking help for their extremely high levels
off dental anxiety. The students from the present study scored also lower than the
patientss attending for routine or urgent treatment in Kent et al.'s study (1996).
Together,, these results indicate a good construct validity of the SADAS, that is, the
questionnairee is able to distinguish between individuals that are known to differ.
Moreover,, the correlation coefficients with the DAS and S-DAI indicate that the
SADASS measures a different concept than dental anxiety (good discriminant validity).
Inn general, since the SADAS was constructed for a highly anxious population, all
resultss were analyzed with the data from the highly anxious sample, except for the
comparisonn of mean scores. In fact, the results for the student sample indicated that
thiss group was too homogeneous to give reliable results, that is, the frequency
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distributionss of the items were very skew because almost all students used the first
answerr alternative for all items. To further validate the Dutch SAD AS, a future study
couldd compare the scores of highly anxious dental patients to those of dental school
patients,, emergency clinic patients, or the general population.
Inn conclusion, the SAD AS is a promising new questionnaire with moderate factorial
validity,, but with more than sufficient reliability, as well as construct and discriminant
validity.. This questionnaire was specifically developed to determine the psychological
andd social effects of high levels of dental anxiety outside the dental setting.
Consideringg this, the SADAS will be particularly suited to distinguish among highly
anxiouss dental patients, though not any other population. Questionnaires such as the
SCL-900 (Aartman, De Jongh, & Van der Meulen, 1997) and (some form of) the FSS
(Berggrenn & Carlsson, 1985; Hakeberg, Gustafsson, Berggren, & Carlsson, 1995) also
distinguishh groups of highly anxious dental patients, but they are not distinctively
relatedd to the dental situation.
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Chapterr 6
RELIABILITYY AND VALIDITY OF THE FEAR SURVEY SCHEDULE
I I II IN A POPULATION OF HIGHLY ANXIOUS DENTAL PATIENTS1

11
An adapted version of this chapter is submitted for publication as: Aartman, I.H.A. , Jongh, A. de, &
Hoogstraten,, J. Reliability and validity of the Fear Survey Schedule III in a population of highly anxious dental
patients. .
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Introduction n
Excessivee dental fear may originate from conditioning, transmission of information, or
observationall learning (Berggren & Meynert, 1984; De Jongh, 1995; Rachman, 1977).
Moreover,, individual characteristics of anxious persons influence their response to
dentall care. Dental anxiety may also be a manifestation of the presence of other fears
orr mere general psychopathology, such as panic disorder, social phobia, post-traumatic
stresss disorder, and generalized anxiety disorder (De Jongh, 1994). Indeed, it has been
foundd that a large proportion of persons with a high level of dental anxiety also suffer
fromm other fears or general psychopathological symptoms (e.g., Aartman, De Jongh, &
Vann der Meulen, 1997; Berggren, 1992; Fiset, Milgrom, Weinstein, & Melnick, 1989;
Kvale,, Berg, & Radaal, 1998; Locker, Liddell, & Shapiro, 1999; Makkes, Schuurs,
Thodenn van Velzen, Duivenvoorden, & Verhage, 1986; McNeil & Berryman, 1989;
Schuurs,, Duivenvoorden, Makkes, Thoden van Velzen, & Verhage, 1988), or meet
criteriaa for other psychiatric diagnoses (Enneking, Milgrom, Weinstein, & Getz, 1992;
Moore,, Br0dsgaard, & Birn, 1991; Roy-Byrne, Milgrom, Tay, Weinstein, & Katon,
1994).. There are indications that concomitant anxieties and other psychopathological
symptomss have a negative influence on treatment success (e.g., Berggren & Carlsson,
1985;; Kleinhauz, Eli, Bant, & Shamay, 1992). Therefore, identifying patients who are
pronee to fail or succeed when treated for their dental anxiety is important in order to
permitt a more adequate selection of patients for specific treatment modes. Thus,
instrumentss are needed that ensure a quick diagnosis of fear-provoking areas and
psychopathologicall aspects.
Too assess psychopathological dimensions of highly anxious dental patients treated in
dentall fear clinics, the Symptom Checklist 90 (SCL-90) is used in our and other clinics
(Aartmann et al„ 1997; Berggren, Carlsson, Hakeberg, Hagglin, & Samsonowitz, 1997;
Kleinhauzz et al., 1992; Willumsen, 1999). However, no consensus seems to be reached
withh regard to a measurement instrument to assess concomitant fears. In Sweden and
Denmarkk several modifications of the Fear Survey Schedule (Lang & Lazovik, 1963)
havee been used in the dental situation. For example, the Geer Fear Scale (GFS;
Berggrenn & Carlsson, 1984), a modified and shortened version of the FSS-II (Geer,
1965)) consisting of 18 divergent stimuli, was used to determine the presence of other
fearss and phobias in highly anxious dental patients (e.g., Berggren & Carlsson, 1985;
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Moore,, 1991). This questionnaire, rather than tapping separate anxiety constructs,
assessess an overall fear score.
Becausee the GFS did not satisfy, another modification of the FSS-II was introduced
inn Sweden (Berggren, Carlsson, Gustafsson, & Hakeberg, 1995; Hakeberg, Gustafsson,
Berggren,, & Carlsson, 1995). The explorative and confirmative factor analyses carried
outt with this scale in small samples yielded five factors (i.e., 'fear of illness and death',
'fearr of failures and embarrassment', 'fear of social situations', 'fear of physical
injuries',, and 'fear of animals and natural phenomena'). However, a sufficient amount
off studies supporting the reliability and validity of this version is lacking.
Inn The Netherlands, the Fear Survey Schedule III (FSS-III; Wolpe & Lang, 1964)
wass used in the dental situation to assess the construct validity of the Dental Anxiety
Inventoryy in first year psychology students (Stouthard, Hoogstraten, & Mellenbergh,
1995).. The psychometric properties of this questionnaire have been studied
extensively,, and this version of the FSS-III proved to be reliable and factorial invariant
acrosss several populations, countries, and gender (Arrindell, Emmelkamp, & van der
Ende,, 1984; Arrindell, Solyom, Ledwidge, Van der Ende, Hageman, Solyom, &
Zaitman,, 1990). Like the FSS-II, the FSS-III taps five factors as well, that is, 'social
phobia',, 'agoraphobia', 'blood, injury, illness and death', 'harmless animals', and 'sex
andd aggression'. These dimensions seem more comparable to the anxiety dimensions
(i.e.,, 'interpersonal events or situations', 'death, injuries, illness, blood and surgical
procedure',, 'animals', and 'agoraphobic' fears) found in a review of factor analytic
studiess of fear questionnaires (Arrindell, Pickersgill, Merckelbach, Ardon, & Cornet,
1991)) than the five factors of the FSS-II. Therefore, it was decided to use the FSS-III.
Nevertheless,, since this version of the FSS-III has not been used before in populations
off persons suffering from high dental anxiety, the aim of the present study was to
assesss the reliability and factorial validity, and construct validity of the FSS-III in such
aa population.
Materiall and methods
Subjects Subjects
Thee study was conducted at a dental fear clinic in Amsterdam, The Netherlands.
Patientss (n=597) who applied for treatment between February 1997 and August 1999
weree used for the present research purpose. The age of these 378 women and 219 men
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variedd from 15 to 76 years (M=35.5, SD=10.9). It was on average 6.8 years ago that
theyy visited a general dental practitioner (range 0-50, SD=8.6).
InstrumentsInstruments and procedure
Thee FSS-III consists of 52 items2 that can be answered on a 5-point scale ranging from
11 (not anxious at all) to 5 (extremely anxious) (Arrindell, et al., 1984; Arrindell, et al.,
1990).. The items refer to stimuli of which patients are requested to indicate the degree
thesee stimuli provoke anxiety. The 52 items yield five dimensions and a total score.
Thee Short version of the Dental Anxiety Inventory (S-DAI; Aartman, 1998) and the
Dentall Anxiety Scale (DAS; Corah, 1969) were used to assess dental anxiety. The SDAII consists of nine items with total scores ranging from 9 (not anxious at all) to 45
(extremelyy anxious). The mean score in the present sample was 40.7 (SD=5.26). The
DASS consists of four questions and total scores range from 4 to 20 (extremely
anxious).. The mean score in the present sample was 17.8 (SD=2.46). In addition, a 10pointt Likert anxiety scale was used (AS). Patients rated how anxious they were to visit
aa dentist from 1 to 10 (M=9.3, SD=1.21).
Thee Dutch version of the Revised Symptom Checklist (SCL-90; Arrindell & Ettema,
1986)) was used to assess psychopathological dimensions. This questionnaire consists
off 90 items, which provide an indication of psychological dysfunctioning on eight
dimensions:: agoraphobia, somatization, anger-hostility, depression, interpersonal
sensitivityy and paranoid ideation, anxiety, cognitive-performance difficulty, and sleep
disturbance. .
DataData analysis
Thee factor structure of the FSS-III was assessed using a principal component analysis
withh varimax rotation. Reliability (internal consistency) was assessed by Cronbach's a.
Averagee inter-item correlations and item-remainder correlations are presented too.
Meanss and standard deviations are given per scale and item and the mean factor scores
weree compared by paired t-tests. Finally, correlation coefficients were computed
(Pearson)) between the FSS-subscales, the dental anxiety questionnaires, and the SCL-

22
The 12 appended items suggested in Arrindell et al. (1984) were omitted. Not yet published data show that this
52-itemm version is factorial invariant across a large number of countries (Arrindell, personal communication, 18
Septemberr 1998 and 30 May 2000).
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900 to give an indication of the construct validity (both convergent and discriminant) of
thee anxiety scales in this population.
Results s
Thee principal component analysis revealed ten factors with an eigenvalue higher than
1,, explaining 63.1% of the variance. The first five factors explained 47.1% of the
variancee in the 52 items. With respect to these percentages per factor, after the first and
fourthh factor a drop in percentage of explained variance was found (Table 1),
indicatingg that the fifth factor, sex and aggression, was not as strong as the other
factors.. Eight items loaded higher on a factor other than the theoretically assumed one
(Tablee 2). Seven of these loadings were lower than 0.40, however, all other loadings
weree practically significant (i.e., higher than 0.40; Stevens, 1996). Means, standard
deviationss and item-remainder correlations per item are given in Table 2 as well.
Tablee 1 Eigenvalues and percentages explained variance per factor
Variables s
FSS-sociall phobia
FSS-agoraphobia a
FSS-bloodd injury, illness and death
FSS-harmlesss animals
FSS-sexx and aggression

Eigenvalue e
8.2 2
5.4 4
4.4 4
4.2 2
2.2 2

%of fvariancee explained
15.8 8
10.4 4
8.4 4
8.2 2
4.3 3

Reliabilityy coefficients (Cronbach's a and average inter-item correlations), means, and
standardd deviations for each factor and the total scale are shown in Table 3. The
averagee inter-item correlations varied from 0.36 for the sex and aggression dimension
too 0.51 for the social phobia scale. The total scale had the lowest average inter-item
correlationn (0.29). Comparison of the mean scores indicated that patients scored
highestt on the blood, injury, illness and death dimension. In addition, all mean scores
weree statistically significant different from each other (t's varied from 8.53 to 24.04,
df=596,, p<0.001), except the means of the FSS-social phobia and FSS-harmless
animalss scales and of the FSS-agoraphobia and FSS-sex and aggression scales. These
latterr two scales had the lowest mean scores.
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Tablee 2 Factor loadings, means, standard deviations, and item-remainder correlations per
item m
Items s

SocialSocial phobia
Speakingg in public
Beingg teased
Failure e
Enteringg a room where other people are
alreadyy seated
16. . Strangers s
21. . Peoplee in authority
29. . Beingg watched working
37. . Beingg critized
46. . Feelingg rejected by others
51. . Feelingg disapproved of
57. . Beingg ignored
62. . Makingg mistakes
63. . Lookingg foolish
5. .
8. .
9. .
11. .

2. .
3. .
6. .
7. .
12. .
18. .
19. .
20. .
24. .
25. .
39. .
45. .
49. .

33

Agoraphobia Agoraphobia
Beingg alone
Beingg in a strange place
Crossingg streets
Falling g
Highh places on land
Journeyss by train
Journeyss by bus
Journeyss by car
Crowds s
Largee open spaces
Beingg in an elevator
Enclosedd places
Aeroplanes s

Factor r Mean n SD D Item-remainder r
loading g
correlation n
0.56 6
0.70 0
0.77 7
0.61 1

2.62 2
1.86 6
2.23 3
1.94 4

1.42 2
1.25 5
1.33 3
1.17 7

0.54 4
0.68 8
0.76 6
0.65 5

0.51 1
0.51 1
0.67 7
0.76 6
0.76 6
0.84 4
0.75 5
0.70 0
0.67 7

1.63 3
1.46 6
2.02 2
2.22 2
2.22 2
2.25 5
2.29 9
2.15 5
2.20 0

0.93 3
0.90 0
1.25 5
1.26 6
1.33 3
1.33 3
1.39 9
1.28 8
1.36 6

0.59 9
0.55 5
0.69 9
0.76 6
0.77 7
0.81 1
0.75 5
0.74 4
0.69 9

038 3 3
0.55 5
0.52 2
0.26 6
0.42 2
0.83 3
0.84 4
0.67 7
0.63 3
0.69 9
0.63 3
0.56 6
0.48 8

1.68 8
1.81 1
1.19 9
1.56 6
2.52 2
1.39 9
1.42 2
1.34 4
2.01 1
1.35 5
1.81 1
2.39 9
1.74 4

1.15 5
1.09 9
0.60 0
1.00 0
1.52 2
0.97 7
0.99 9
0.85 5
1.33 3
0.92 2
1.27 7
1.47 7
1.26 6

0.52 2
0.68 8
0.54 4
0.43 3
0.47 7
0.68 8
0.69 9
0.60 0
0.64 4
0.62 2
0.62 2
0.64 4
0.44 4

Items with a higher factor loading on another scale are giveninn bold type
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1. .
4. .
13. .
15. .
23. .
36. .
40. .
42. .
44. .
50. .
56. .
60. .

BloodBlood injury, illness and death
Openn wounds
Deadd people
Peoplee with deformities
Receivingg injections
Seeingg other people injected
Sickk people
Witnessingg surgical operations
Humann blood
Animall blood
Medicall odours
Cemeteries s
Doctors s

0.60 0
0.44 4
0.27 7
0.65 5
0.78 8
0.47 7
0.73 3
0.71 1
0.60 0
0.60 0
0.38 8
0.51 1

2.65 5
2.71 1
1.61 1
3.26 6
2.46 6
1.91 1
3.39 9
2.30 0
2.32 2
2.30 0
2.12 2
2.19 9

1.40 0
1.49 9
1.01 1
1.55 5
1.53 3
1.21 1
1.52 2
1.42 2
1.44 4
1.33 3
1.41 1
1.25 5

0.61 1
0.56 6
0.47 7
0.47 7
0.61 1
0.62 2
0.63 3
0.75 5
0.69 9
0.51 1
0.54 4
0.46 6

14. .
17. .
22. .
31. .
41. .
52. .

HarmlessHarmless animals
Worms s
Bats s
Flyingg insects
Crawlingg insects
Mice e
Harmlesss snakes

0.69 9
0.76 6
0.64 4
0.69 9
0.66 6
0.66 6

1.7 7
2.00 0
2.06 6
2.60 0
1.90 0
2.32 2

1.17 7
1.29 9
1.23 3
1.43 3
1.39 9
1.43 3

0.62 2
0.72 2
0.58 8
0.67 7
0.60 0
0.60 0

0.23 3
031 1
0.52 2
0.30 0
0.61 1
0.53 3
0.54 4
0.62 2

2.31 1
1.99 9
1.70 0
2.46 6
1.19 9
1.25 5
1.34 4
1.19 9

1.40 0
1.22 2
1.21 1
1.39 9
0.56 6
0.73 3
0.88 8
0.64 4

0.62 2
0.64 4
0.59 9
0.64 4
0.47 7
0.50 0
0.42 2
0.45 5

SexSex and aggression
26. . Onee person bullying another
28. . Tough-lookingg people
30. . Dirt t
32. . Sightt of fighting
34. . Uglyy people
38. . Strangee shapes
58. . Nudee men
59. . Nudee women

Tablee 3 Reliability coefficients (Cronbach's a) of the five factors and the total score of the
FSS S
Variables s

Number r Cronbach'ss a Averagee inter- Mean nSD D
off items
itemm correlation
FSS-total l
52 2
0.95 5
2.01 1 0.67 7
0.29 9
FSS-sociall phobia
13 3
0.51 1
0.93 3
2.08 8 0.93 3
1.71 1 0.73 3
0.39 9
FSS-agoraphobia a
0.88 8
13 3
FSS-bloodd injury, illness and death 12 2
0.38 8
0.88 8
2.43 3 0.91 1
FSS-harmlesss animals
66
0.48 8
0.85 5
2.10 0 1.00 0
FSS-sexx and aggression
0.81 1
88
0.36 6
1.68 8 0.69 9
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Tablee 4 Pearson correlation coefficients of the FSS-scales with the DAS, S-DAI, AS, and
SCL-900 dimensions
FSS-blood d
FSS-- FSS-social l FSS-total l phobia a
agoraphobia a injury, ,illness s
andd death
0.14 4
DAS S
0.13 3 0.08* *
0.09 9
0.21 1
S-DAI I
0.18 8 0.09 9
0.12 2
0.14 4 0.09 9
0.13 3
AS S
0.10 0
SCL-Tot t
0.42 2
0.68 8 0.64 4
0.63 3
0.37 7
SCL-Ago o 0.64 4 0.50 0
0.81 1
SCL-Anx x 0.60 0 0.50 0
0.40 0
0.60 0
0.39 9
SCL-Dep p 0.63 3 0.59 9
0.57 7
SCL-Som m 0.55 5 0.44 4
0.36 6
0.55 5
SCL-CPD D 0.53 3 0.53 3
0.32 2
0.47 7
0.37 7
SCL-ISPI I 0.67 7 0.74 4
0.55 5
SCL-AH H 0.42 2 0.41 1
0.30 0
0.33 3
0.28 8
SCL-Sle e
0.41 1 0.33 3
0.40 0
Variables s

FSS-sexx an
FSS-animals s aggression n
0.10 0
0.16 6
0.08* *
0.36 6
0.29 9
0.32 2
0.36 6
0.34 4
0.27 7
0.33 3
0.21 1
0.25 5

0.11 1
0.14 4
0.14 4
0.55 5
0.49 9
0.46 6
0.51 1
0.44 4
0.44 4
0.58 8
0.33 3
0.33 3

pp > 0.05 (not significant)
Correlationn coefficients were computed between the FSS-subscales on the one hand
andd the DAS, S-DAI, AS, and SCL-90 subscales on the other (Table 4). Correlations
withh the dental anxiety questionnaires were low and some were not significant.
Inspectionn of the correlation coefficients with the SCL-90 scales revealed that FSSsociall phobia correlated highest with the SCL-interpersonal sensitivity and paranoid
ideationn scale (r=0.74, p<0.001), FSS-agoraphobia with SCL-agoraphobia (r=0.81,
p<0.001),, FSS-blood injury, illness and death with SCL-anxiety (r=0.41, p<0.001), and
FSS-harmlesss animals with SCL-depression (r=0.36, p<0.001). The FSS-harmless
animalss dimension had the lowest correlations with the SCL-90 subscales.
Discussion n
Fromm the results it can be concluded that the FSS-III is a suitable instrument to assess
thee presence of anxiety dimensions in a population of dental patients suffering from
highh levels of dental anxiety. The results of the reliability analysis were acceptable and
comparablee to the results found in several phobic populations with the FSS-III
(Arrindelll et al., 1984; Arrindell et al., 1990). Average inter-item correlations tend to
bee low for the total scale.
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Factorr analysis showed that the five factors (i.e., 'social phobia', 'agoraphobia',
'blood,, injury, illness and death', 'harmless animals', and 'sex and aggression') were
presentt in this population of dental fear clinic patients too. There were some small
deviationss from the classification of the items in the five dimensions. These deviations,
however,, were not that severe that another structure should be chosen. In sum, these
resultss together with the results of the reliability analysis seem to imply that the use of
thee separate anxiety constructs is justified, and that these subscale scores provide far
moree reliable information than the less reliable total score of the FSS-III (see also
Anindell,, et al., 1984). However, the results for the sex and aggression dimension, i.e.,
thee relatively low eigenvalue and Cronbach's a, indicate that this scale may still need
somee revisions (see also Arrindell et al., 1984).
Thee correlation between the agoraphobia scales of the FSS-III and the SCL-90, the
onlyy two dimensions supposed to measure the same construct, indicated a good
convergentt validity for the agoraphobia dimension of the FSS-III. Furthermore, the
factorr representing fear of harmless animals had the lowest correlations with the
psychopathologyy dimensions of the SCL-90. Apparently, this factor had the least in
commonn with the scales of the SCL-90. The correlations with the dental anxiety
measuress were statistically significant, although far from impressive. This is
undoubtedlyy due to the small variation in the dental anxiety scores as a result of the
restrictedd range of scores in the present sample. These low correlations imply that the
FSSS does not measure dental anxiety, but separate anxiety constructs. Overall, the
correlationn coefficients and the results of the factor analysis are in favour of the
validityy of the FSS in this population of highly anxious dental patients.
Inn conclusion, the present study supplies further information about the factorial
invariancee and suitability of the FSS-III, this time in a population of highly anxious
dentall patients. In Chapter 10 the usefulness of this questionnaire in predicting
treatmentt outcome at the dental fear clinic will be assessed. In the future this
instrumentt might be helpful in early identification of patients who need additional
psychotherapyy in order to achieve a better treatment outcome.
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Introduction n
Dentall anxiety poses a problem both for the treatment of those suffering from it, and
forr the general dental practitioner. A high level of dental anxiety can influence dental
treatmentt in such a way that it becomes (almost) impossible for the general dental
practitionerr to complete treatment. In the Netherlands, for highly anxious dental
patients,, treatment is possible in Centers for Special Dental Care in which other types
off dental problems are treated as well (e.g., cranio-mandibular disorders). Here, highly
anxiouss dental patients are treated with the aid of behavioral management techniques
orr pharmacological agents. Inhalation sedation with nitrous oxide for the treatment of
anxiouss patients was introduced to the Netherlands about 20 years ago. Another form
off conscious sedation that can now be applied in two Dutch centers is intravenous
sedationn with propofol as a single sedative agent (Oei-Lim, Kalkman, Makkes, Ooms,
&& Hoogstraten, 1997; Aartman, Eijkman, & Makkes, 1998). In many dental fear
clinics,, the primary goal, besides lowering anxiety, is to deliver needed restorative
treatment.. When this is appraised difficult or impossible because of extensive dental
treatment,, it is conceivable that sedative agents are used to facilitate treatment. In such
cases,, intravenous sedation and general anaesthesia might be most convenient for both
patientt and dentist.
Itt seems obvious that, when planning treatment, patients should be assigned to the
treatmentt modality that is most appropriate for the individual patient. Therefore,
dentistss will consider the patient's need to undergo dental treatment, while at the same
timee intuitively appraising the chance that the patient will drop out of treatment and
willl continue to avoid regular dental care. However, little is known about how
individuall characteristics relate to a certain treatment mode.
Findingss to date indicate that many patients suffering from high levels of dental
anxietyy also display other fears or psychological problems (Moore, Br0dsgaard, &
Birn,, 1991; Roy-Byrne, Milgrom, Tay, Weinstein, & Katon, 1994; Aartman, De Jongh,
&& Van der Meulen, 1997). Some studies found that patients with multiple fears showed
lesss dental anxiety reduction or needed more time for the same reduction to occur than
patientss with dental anxiety per se (Moore, 1991; Berggren & Carlsson, 1985; Makkes,
Schuurs,, Thoden van Velzen, Duivenvoorden, & Verhage, 1987). In addition, one
studyy found that psychological problems other than multiple fears (i.e., somatization,
psychoticism,, and general psychoneuroticism) had a negative impact on treatment of
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highlyy anxious patients (Kleinhauz, Eli, Baht, & Shamay, 1992). Thus, the presence
andd severity of psychological problems in addition to high levels of dental anxiety may
influencee treatment outcome (Moore, 1991; Berggren, 1992; Berggren, Carlsson,
Hakeberg,, Hagglin, & Samsonowitz, 1997), and, therefore, may have implications for
treatmentt assignment as well. That is, it is possible that dentists are inclined to assign
patientss with psychological problems more often to a treatment mode in which a form
off sedation is used. More specifically, patients treated with different treatment
modalitiess would then display different levels of general psychopathology.
Thee aim of the present study was to assess the relation between psychological
dysfunctioningg and the treatment mode intuitively considered most appropriate for the
patient.. More specifically, do patients treated by intravenous sedation indeed display
higherr levels of general psychopathology as opposed to patients treated with behavioral
managementt techniques alone. In addition, the impact of oral health variables on the
allocationn process is examined (e.g., number of decayed teeth). That is, it was assessed
whetherr there are any differences among treatment modes (i.e., behavioral
managementt (BM), nitrous oxide sedation (NOS), intravenous sedation (IVS), and
generall anaesthesia (GA)) with respect to the oral health status of patients.
Materiall and methods
Subjects Subjects
Highlyy anxious dental patients (n=211) who applied for treatment in the period from
Aprill 1995 until April 1996 at a dental fear clinic in Amsterdam, The Netherlands,
servedd as subjects in the present study. The average duration of avoidance of any
dentall care was 6.8 years (SD-8.5, range 0-30) and 8.8 years (SD=9.1, range 0-34) for
regularr dental care in the present clinic.
Procedure Procedure
Patientss who applied for treatment at the dental fear clinic filled out several
questionnaires,, including measures on dental anxiety, general psychopathology, and
medicall status. After a waiting period of around 4 months patients were invited for a
firstfirst appointment to the clinic. The intake involved a standardized introductory
conversationn and an examination by a dentist highly experienced in the treatment of
anxiouss patients. This examination was a visual inspection using a dental mirror only.
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Inn order to gather more information about patients' oral health, panoramic radiographs
weree taken. Patients were ensured that they were not to receive any dental treatment;
thee purpose of the first visit was to assess the oral health status and to allocate the
patientt to the most appropriate treatment mode. Hence, patients were not randomly
assignedd to the treatment modes.
Alll dentists working in the clinic were familiar with both the use of behavioral
managementt and nitrous oxide sedation. The behavioral management approach of
patientss involved gradual exposure to feared stimuli and situations, and enhancing trust
andd feelings of security and control by using tell-show-do techniques. When
consideredd necessary, behavioral management was supported by nitrous oxide
sedation.. In this clinic nitrous oxide was administered at concentrations ranging from
200 to 50% (mean is 35%). Patients experience dental treatment fully conscious and are
ablee to control their own depth of sedation. With IVS on the other hand, patients are
stilll conscious, but the anaesthetist controls the depth of sedation. Anaesthetist
controlledd intravenous sedation was carried out inside the dental fear clinic. Propofol
wass used as the single sedative agent (Oei-Lim et al., 1997). Individuals for whom
generall anaesthesia was deemed most useful were treated in a hospital setting.
Forr the present study purpose, the treatment mode with the highest amount of
sedationn was taken as the grouping variable. Thus, when patients received restorative
treatmentt with use of NOS, the patient was allocated to the NOS group. Likewise,
whenn patients were treated once (or more often) with IVS, they were allocated to the
IVSS group. However, when patients were referred to the oral surgeon for extractions
underr general anaesthesia as a first step of treatment, they were allocated to the
treatmentt mode they received subsequently in the dental fear clinic.
Instruments Instruments
Thee Dutch version of the Revised Symptom Checklist (SCL-90; Arrindell & Ettema,
1986)) was used to assess the severity of general psychopathology. This questionnaire
consistss of 90 items, which provide an indication of psychological dysfunctioning on
eightt dimensions: agoraphobia (7 items), somatization (12 items), anger-hostility (6
items),, depression (16 items), interpersonal sensitivity and paranoid ideation (18
items),, anxiety (10 items), cognitive-performance difficulty (9 items), and sleep
disturbancee (3 items). The total score provides an indication of psychological
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dysfunctioningg and is composed of the aforementioned subscales and nine
non-scaleablee items. This score can vary between 90 and 450, where 90 indicates no
dysfunctioningg at all and higher scores indicate some amount of dysfunctioning. The
measurementt method in its Dutch version differs from Derogatis (1977) original report
onn the SCL-90 in that the 5-point scale varied from 0 to 4, as did the General Symptom
Index,, because scores were divided by the number of items. Patients from the clinic of
thee present study all scored above average or higher (above the 65th or 80th percentile
respectively)) compared to the Dutch general population on all dimensions (Aartman,
Dee Jongh, & Van der Meulen, 1997).
Dentall anxiety was measured using two questionnaires, the Dental Anxiety Scale
(DAS)) and the Short version of the Dental Anxiety Inventory (S-DAI). The DAS
(Corah,, 1969) is a four item dental anxiety questionnaire with total scores that can
rangee from 4 (not anxious at all) to 20 (extremely anxious). The S-DAI (Aartman,
1998)) contains nine items and total scores on this questionnaire can range from 9 to 45.
Furthermore,, patients could indicate on a 10-point Likert-scale (Anxiety Scale, AS)
howw anxious they were to visit the dentist. Scores on this 10-point scale can range from
11 (not anxious) to 10 (extremely anxious).
Fromm the panoramic radiograph the following pre-treatment variables were scored by
twoo independent dentists: number of teeth present, number of retained roots, number of
root-filledd teeth, and number of decayed teeth. Retained roots of a tooth were counted
ass one root and were not counted as present or decayed. For all variables, third molars
weree included. For the number of decayed teeth, caries and secondary caries were rated
perr tooth for all teeth. In case of disagreement between the observers, their mean is
usedd in the calculations.
Thee following variables were assessed from the patient records: the treatment mode
thee patient was assigned to, the dentist who had the first appointment with the patient,
numberr of treatment visits, number of prosthetic treatment visits and number of visits
too a psychologist. It was also recorded whether the patient had visited the oral surgeon
forr treatment under general anaesthesia. As post-treatment dependent variables, total
durationn of the restorative and surgical sessions, number of fillings made, number of
extractedd teeth, and number of root-filled teeth were scored. All these variables were
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assessedd with respect to the initial course of treatment; follow-up treatments were not
included. .
DataData analysis
Differencess between groups were analysed by one-way analyses of variance (ANOVA)
usingg a Bonferroni-Holm correction for the number of tests (Holland & Diponzio
Copenhaver,, 1988). Mean differences between the two independent raters were
computedd to give an indication of their agreement. Effect sizes were computed when a
statisticallyy significant result was found. An effect size of f=0.10 was considered a
smalll effect, f=0.25 a medium effect, and f=0.40 a large effect (Cohen, 1977).
Results s
Thee 211 patients (132 women and 79 men) had a mean age of 34.3 years (SD=10.5,
rangee 17-69). Twenty-five of these patients were referred to an oral surgeon for
surgicall treatment under general anaesthesia. Twelve of them subsequently received
dentall treatment at the dental fear clinic and were allocated to one of the four treatment
modess (three were treated by a BM approach, five with NOS, and four with IVS).
Nineteenn patients had counselling appointments with the psychologist of the dental
fearr clinic with an average of two times (range 1-4); 32 patients underwent prosthetic
treatmentt (average four times). Three dentists saw together 75% of the patients. No
significantt relation was found between the dentist who allocated and the treatment
modee to which the patient was allocated. Furthermore, with regard to all variables,
theree were no statistically significant differences between patients treated under
generall anaesthesia and those who were not (p>0.05).
Off the 211 patients, sixty-seven did not receive restorative dental treatment in the
clinicc for several reasons (e.g., patient did not need restorative treatment, patient
neededd only prosthetic treatment, patient came for the psychologist only, patient
referredd to general dental practitioner in own neighbourhood, patient postponing
treatment).. Of the remaining 144 patients, 67 were treated by a BM approach (46.5%),
400 by NOS (27.8%), 33 patients by IVS (22.9%), and four patients received restorative
dentall treatment under GA (2.8%). With these patients, the following analyses were
conducted. .
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Meann DAS and S-DAI scores were 17.5 (SD=2.8) and 40.1 (SD=5.7) respectively.
Meann score on the 10-point scale was 8.9 (SD=1.6). Most patients had one or more
additionall visits prior to restorative treatment. Only restorative dental treatment
sessionss were recorded (i.e., fillings, extractions, root-canal treatments) for the purpose
off the present study.
Thee number of restorative dental treatment sessions (including surgical treatment,
i.e.,, extractions) of the 144 patients varied from one to twelve (M=3.0, SD=2.2). Total
treatmentt duration varied from 0.5 to 12.3 hours (M=3.8, SD=2.5). During these
sessions,, a mean number of 2.2 extractions (SD=3.4), 0.5 endodontic treatments
(SD=1.0),, and 5.0 fillings (SD=4.4, range 0-21) were carried out.
Tablee 1 Means and standard deviations per treatment mode and results of one-way analysis of
variancee for the DAS, S-DAI, AS, and SCL-90 (GA excluded)
Meann (SD)
Variable e BMM (n=67) NOSS (n=40)
36.00 10.7 32.22 8.7
Age e
0
17.11
7 18.22
DAS S
3
2 41.22
S-DAI I 39.55
9.11 1.0
1
ASS (1-10) 8.88
6 162.66 72.3
SCL-Tota a 154.33
2
SCL-Ago o 10.66 5.6 11.11
SCL-Anx x 19.22 9.3 20.99 9.9
1
9 28.88
SCL-Dep p 29.22
6
3 22.77
SCL-Som m21.66
8
6 16.99
SCL-CPD D15.66
1
3 31.44
SCL-ISPI I 29.44
10.00
6
SCL-A-H H9.22 3.5
6.66
4
SCL-Sle e 6.22 3.9

IVSS (n=33) GAA (n=4) F F
30.. 5 9.2 27.88 8.7 4.11 1
17.88
7 16.88
1 1 2.24 4
41.11
5 42.33 3.6 1.85 5
9.22
3
9.00
4
1.76 6
153.00
6 148.99 67.5 0.26 6
9.77
2
9.33 1.7
0.67 7
19.44 8.6 16.55 7.3 0.39 9
29.11 12.4 29.88 20.9 0.01 1
22.22 9.4 19.33
2 0.13 3
15.66
7 16.00
9 0.39 9
28.11
9 26.55 12.5 0.64 4
9.33 4.7
9.33 6.5
0.48 8
6.33
5
7.88
3
0.10 0

df f
2,137 7
2,137 7
2,129 9
2,130 0
2,127 7
2,127 7
2,127 7
2,127 7
2,127 7
2,127 7
2,127 7
2,127 7
2,127 7

PP
0.02 2
0.11 1
0.16 6
0.18 8
0.77 7
0.51 1
0.68 8
0.99 9
0.88 8
0.68 8
0.53 3
0.62 2
0.90 0

Tot=SCL-Totall psychoneuroticism score; Ago=SCL-Agoraphobia; Anx=SCL-Anxiety;
Dep=SCL-Depression;;
Som=SCL-Somatization;
CPD=SCL-Cogniti ve-Performance
Difficulty;; ISPI=SCL-Interpersonal Sensitivity and Paranoid Ideation; AH=SCL-AngerHostility;; Sle=SCL-Sleep Disturbance.
Withh regard to differences among treatment modalities the following results were
foundd (GA excluded, because of small sample size). First, the groups were compared
withh respect to age, sex, and medical status. The only statistically significant difference
wass found for age (see Table 1). Post-hoc analysis (Tukey's HSD procedure) revealed
thatt patients treated with IVS had a lower mean age than patients treated with a BM
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approach.. There were no statistically significant differences between the BM, NOS,
andd IVS groups, both with regard to SCL-90 total score and its subscales (p>0.05).
Also,, with regard to DAS and S-DAI scores, no statistically significant differences
weree found (p>0.05) (Table 1). Average duration of avoidance was assessed for a
smalll subset of patients (n-82). However, in this subset no relation was found between
durationn of avoidance and treatment mode.
Tablee 2 Means and standard deviations for the variables of the panoramic radiograph per
treatmentt mode and results of ANOVA (GA excluded) for those who had a
panoramicc radiograph
Variablee
Numberr of teeth
Numberr of retained
roots s
Numberr of root-filled
teeth h
Numberr of decayed
teethh
bb
df=2, 85

Meann (SD)
BM (n=37) NOS (n=26) IVS (n=25)
25.2 4 25.9
2
26.4 0
1.7
4
3.2
3
1.4
7

GA(n=3) F"
19.0
8 0.46
0.3
6
2.80

p
0.63
0.07

0.9

5

0.7

3

0.6

0

0.7

2

0.31

0.74

3.0

0

3.6

3

4.7

0

4.8
.

9

3.91

0.02

Inn Table 2 means and standard deviations of the variables scored from the panoramic
radiographh are shown per treatment modality. From 91 of the 144 patients radiographs
weree available. There were no differences between the observers with respect to
countingg the number of elements from the panoramic radiograph. The mean
differencess for the number of retained roots and number of endodontically treated teeth
weree 0.05 (SD=0.28) for both. For number of decayed teeth the mean difference was
1.344 (SD=1.24). Analysis of variance yielded a statistically significant result for the
numberr of decayed teeth. Post hoc analysis (Tukey's HSD procedure) indicated that the
meann number of decayed teeth was higher for patients treated with IVS than for
patientss treated with BM. The effect size was 0.3, which is considered a medium effect
(Cohen,, 1977). With regard to the other variables that were scored from the panoramic
radiograph,, no statistically significant results were found.
Analysiss of variance and a post hoc analysis for the other dental variables (Table 3)
showedd that the mean number of restorative treatment sessions was significantly higher
inn the BM and NOS group than in the IVS group. In addition, treatment duration was
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higherr in the IVS than in the BM group. Finally, with regard to the restorations, more
fillingsfillings were made in the IVS group than in the BM group (Table 3).
Correlationn coefficients between age and the oral health variables from the
panoramicc radiograph were computed. These correlations concerned the number of
elementss (r=-0.49, p<0.001), the number of decayed teeth (r=-0.32, p=0.003), the
numberr of retained roots (r=0.26, p=0.014), and the number of endodontically treated
teethh (r=0.02, p>0.05). No significant differences were found between men and
women,, or between patients who were treated and those who were not, or between
patientss who were treated under general anaesthesia (at the dental surgeon) and those
whoo were not.
Tablee 3 Means and standard deviations of the clinical data per treatment mode and results of
ANOVA(GAA excluded)

Variablee
Numberr of restorativee dental sessions
Durationn (in 15
minutes) )
Numberr of filled
teeth h
Numberr of extracted
teeth h
Numberr of
endodontically y
treatedd teeth
cc
df=2, 137

Meann (SD)
BM (n=67) NOS (n=40) IVS(n=33) GA(n=4) F*
p f
3.1
1
4.1
6
1.9
9
1.3
5 10.41 0.00 0.3
11.2

9

16.0

8

22.1

4

16.8

5 16.12 0.00 0.4

3.9

8

4.9

4

7.0

7

7.8

1

5.86 0.01 0.2

1.6

6

2.3

9

2.8

0

4.8

1

1.53 0.22 0.1

0.5

8

0.5

1

0.7

2

0.0

0.62 0.54 0.1

Discussion n
Thee results of the present study indicated that 68% of the patients who applied for
treatmentt at the dental fear clinic received restorative dental treatment. It was possible
too treat 46.5% of the patients with a BM approach alone; more than one fourth of the
patientss was treated with NOS and somewhat less than a fourth with IVS.
Inn addition, the results showed that there were no differences among patients
assignedd to various treatment modes with regard to dental anxiety and general
psychopathology.. This finding is not in line with the general notion that patients with
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highh levels of general psychopathology are more difficult to treat, and consequently,
moree often assigned to treatment with a form of sedation. The result that dental anxiety
levell was not highest in the IVS group could be explained by the fact that all patients
referredd to the clinic scored high on the dental anxiety measures. Thus, the dental
anxietyy questionnaires used did not seem to differentiate these patients well enough.
Withh respect to general psychopathology, the SCL-90 assesses a wide range of
psychologicall complaints, and covers eight dimensions of psychopathology.
Obviously,, dentists did not take these dimensions into account when allocating the
patients.. However, it is not possible to rule out that psycho-social factors not
specificallyy tapped by the SCL-90 influenced the allocation process. That is, variables
suchh as personality disorders, social aspects of dental anxiety, coping skills,
motivation,, and multiple fears were not assessed in the present study.
However,, dental variables were taken into account in the present study. With regard
too these variables, the results indicated that patients allocated to treatment supported
withh IVS had more decayed teeth than patients allocated to a behavioral management
approachh alone. Furthermore, of patients treated with IVS more teeth were filled
duringg treatment than of patients treated with BM. This suggests that the more
restorationss (i.e., fillings) were needed, the sooner IVS was chosen. In other words,
treatmentt of patients with a more deteriorated oral health (i.e., patients who had to
undergoo more extensive dental treatment) was supported more often with IVS than
treatmentt of patients with a relatively better oral health. Finally, patients treated with
IVSS appeared on the average to be somewhat younger than patients treated with BM.
Thiss is probably caused by the negative correlation between age and number of
decayedd teeth and could be explained by the fact that older patients already lost more
teethh because of decay than younger patients.
Thee extent of decay was comparable to that found in other studies among highly
anxiouss dental patients. For example, the present findings were in accordance with a
studyy by Hakeberg, Berggren, and Gröndahl (1993). They found that highly anxious
dentall patients had a more deteriorated oral health than ordinary dental patients.
Anxiouss patients in that study showed an almost equal number of missing (4.4 4.9)
andd root-filled teeth (1.1 1.6) as patients in the present study (4.5 4.9 and 0.8 1.4
respectivelyy (third molars excluded)).
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Meann differences between the two independent observers indicated a satisfactory
reliabilityy for most variables assessed from the panoramic radiograph, although
assessingg decay from this radiograph is not recommended for future studies. It is
conceivablee that the amount of caries assessed from the panoramic radiograph was
underestimated.. However, there are no reasons to assume that a possible effect of
underestimationn was more pronounced in one treatment group than another.
Inn conclusion, since so many patients could be treated with a BM approach alone,
wee feel that training dentists in the application of psychological methods for the
treatmentt of anxious dental patients should be stimulated, both at dental schools, dental
hospitals,, and in general practice. This is recommended because in vivo exposure to
fearedd stimuli is the most effective way of treating specific phobias (Emmelkamp,
Bouman,, & Scholing, 1992). Furthermore, the findings suggest that anticipated
extensivee dental treatment has more impact on the decision of the dentist to use
sedativee agents, than either psychological dysfunctioning or dental anxiety level. Based
onn our clinical experience, we feel that oral health may be the chief, but not the
exclusive,, factor that discriminates the patient who is sent for IVS rather than BM.
Therefore,, we would recommend that more variables possibly related to dental anxiety
aree measured when patients apply for treatment.
Relatedd to this, there is a need for new instruments in the field of dental anxiety that
mayy enable a more adequate differentiation among highly anxious dental patients (see
alsoo Kent, 1997). As stated before, the existing dental anxiety measures are not suitable
too do this. Recently developed questionnaires, measuring psychological reactions and
sociall inhibitions due to dental anxiety (Kent, Rubin, Getz, & Humphris, 1996), or the
occurrencee and believability of negative cognitions related to dental treatment (De
Jongh,, Minis, Schoenmakers, & Ter Horst, 1995), might be of help and are introduced
inn the dental fear clinic. In this light, it might also be helpful to assess motivation and
copingg skills of patients that apply for treatment. Hopefully, this will target the array of
behavioral,, pharmacological, and combined treatments available more effectively.
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Introduction n
Adequatee treatment of highly anxious dental patients is an important concern in many
countries.. Nitrous oxide sedation by inhalation, intravenous sedation, and general
anaesthesiaa (GA) are being used in the treatment of these patients (e.g., Milgrom,
Weinstein,, & Getz, 1995) and this variety of interventions is generally considered
successfull (Kent, 1997). Especially treatment based on psychological methods has
beenn effective in reducing dental anxiety (Kent, 1997; ter Horst & de Wit, 1993).
However,, the few studies that assessed dental attendance at follow-up showed that
approximatelyy 25-35% of patients did not follow through with treatment (van der
Zijpp,, ter Horst, de Jongh, & Makkes, 1996; Liddell, DiFazio, Blackwood, &
Ackerman,, 1994; Moore & Br0dsgaard, 1995; Schuurs, Makkes, & Duivenvoorden,
1992;; Berggren, 1986). A large proportion of patients did not visit a general dental
practitionerr (GDP) following treatment (van der Zijpp et al., 1996; Moore &
Br0dsgaard,, 1995) or did not visit one regularly (Liddell et al., 1994; Schuurs et al.,
1992).. These findings support the notion that it is important to assess outcome in the
longg run, to consider the differential effect of treatment modalities per patient type, and
too seek for variables that are related to treatment outcome; that is, factors that predict
successs or failure. In order to plan treatment more efficiently, knowledge about how
individuall characteristics are related to dental anxiety reduction and dental attendance
followingg treatment may lead to more efficient and less frustrating treatments for both
dentistt and patient.
Att the present time, few studies have addressed the issue of these potential
prognosticc factors. However, it has been found that highly anxious dental patients with
loww general anticipation anxiety showed a greater reduction in dental anxiety than
thosee with relatively high general anticipation anxiety (Makkes, Schuurs, Thoden van
Velzen,, Duivenvoorden, & Verhage, 1987). The notion that patients who suffer from
dentall anxiety per se are easier to treat than patients with concomitant fears is
postulatedd in several other studies (Berggren, 1992; Berggren & Carlsson, 1985; De
Jongh,, 1994; Makkes, 1983; Makkes et al., 1987; Moore, 1991). The question arises
whetherr this also holds true for other dimensions of psychopathology beside the
presencee of multiple fears. Support for the presence of a relation between severity of
psychopathologyy and degree of treatability is provided by a study of Kleinhauz, Eli,
Baht,, and Shamay (1992). They found that the presence of psychopathological
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symptomss contributed significantly to the failure of a behaviorally-oriented treatment
approach. .
Thee aim of the present study was twofold. The first aim was to determine the
outcomee of three different kinds of treatment modes (i.e., behavioral management
(BM),, nitrous oxide sedation (NOS), and intravenous sedation (IVS)) in terms of both
dentall anxiety reduction after treatment and dental anxiety reduction and dental
attendancee at a follow-up one year later. Secondly, it is determined to what extent
psychopathologicall characteristics and treatment mode are related to treatment
outcome. .
Materiall and methods
Subjects Subjects
Subjectss were all 280 patients (167 women and 113 men) who applied and were treated
att a dental fear clinic in Amsterdam, The Netherlands, between April 1995 and
Februaryy 1997. The mean age of this group was 33.8 year (SD=10.0, range 17-74). The
meann DAS and S-DAI scores were 17.8 (SD=2.2, range 11-20) and 40.5 (SD=4.8,
rangee 20-45) respectively. Average time since last dental treatment was 6.8 years
(SD=8.5,, range 0-30, n=822). On average it was 8.8 years ago (SD=9.1, range 0-34,
n=82)) that patients of this clinic visited the general dental practitioner regularly. A part
off this sample (n=144) has been described before with regard to another research
questionn (Chapter 7).
Procedure Procedure
Patientss completed several questionnaires at home in order to assess dental anxiety and
generall psychopathology (Tl). After a waiting period of approximately four months,
patientss were invited for an intake with one of the dentists of the clinic. In this
screeningg interview, the dentist conducted an oral examination, after which the dentist
decidedd together with the patient what treatment modality seemed most appropriate
(i.e.,, BM, NOS, IVS, or GA). The BM approach varied from simple reassurance and
"tell-show-do"" to gradual exposure and relaxation exercises. Treatment with a BM
approachh could be supported by NOS. Hence, treatment with NOS had several aspects
inn common with BM, whereas IVS and treatment under general anaesthesia hardly
Durationn of avoidance was assessed for a small subsample of the patients only
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includedd any components of the BM approach. Patients could be referred to the
psychologistt at the clinic for a limited number of sessions. In general, patients were
treatedd until they were dentally fit.
AA second set of questionnaires was sent to the patients between June 1997 and
Februaryy 1998 (T2). In February 1999, a third set of questionnaires was sent to all the
patientss to assess dental anxiety level and dental attendance (T3). The following
variabless were assessed from the patient records at T3: number of months between the
lastt and first visit to the clinic, number of visits to the clinic for restorative dental
treatment,, number of visits to the clinic for dental check-ups, number of appointments
withh psychologist, and other appointments. Moreover, patients were contacted by
telephonee to increase the response rate at this stage. In this way, dental attendance
informationn was collected for as many patients as possible. For both T2 and T3
questionnairee reminders were sent out within four weeks.
Instruments Instruments
Twoo inventories were used to assess reduction in dental anxiety. First, the Dental
Anxietyy Scale (DAS; Corah, Gale, & Illig, 1978), a four-item dental anxiety
questionnairee with total scores that can range from 4 (not anxious at all) to 20
(extremelyy anxious). Second, the Short version of the Dental Anxiety Inventory (SDAI),, a questionnaire that contains nine items and has total scores that can range from
99 to 45 (Aartman, 1998).
Thee Dutch Symptom Checklist 90 (SCL-90; Arrindell & Ettema, 1986) was used as
aa predictor of treatment outcome. The SCL-90 has been used to assess
psychopathologicall complaints in highly anxious dental patients in several countries
(Aartman,, De Jongh, & van der Meulen, 1997; Berggren, Carlsson, Hakeberg,
Hagglin,, & Samsonowitz, 1997; Kleinhauz et al., 1992). Total scores can range from
900 to 450, with higher scores indicating more psychological distress. The 90 items
providee an indication of psychological dysfunctioning on eight dimensions:
agoraphobiaa (7 items), somatization (12 items), anger-hostility (6 items), depression
(166 items), interpersonal sensitivity and paranoid ideation (18 items), anxiety (10
items),, cognitive-performance difficulty (9 items), and sleep disturbance (3 items).
Patientss are requested to indicate on a five-point scale the amount of complaints they
experiencedd during the previous week (l=none; 5=very many).
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DataData analysis
First,, MANOVA and %2-tests were conducted to compare respondents with nonrespondents.. All relevant dependent variables were included in a multivariate analysis
too avoid an inflated Type I error rate due to multiple testing (Tabachnick & Fidell,
1996).. For the same reason, a significance level (a) of 0.01 was used with the x2-tests.
ANOVAA with repeated measures was used to assess dental anxiety reduction and
differencess in reduction among the treatment modalities. Next, percentages of patients
withh a DAS score after treatment of 13 or higher (i.e., the proposed cut-off score for
dentall anxiety (Corah et al., 1978)) are given per treatment mode. Since no such cutofff score exists for the S-DAI, clinical significance of S-DAI scores at follow-up was
calculated.. This method, introduced to assess outcome in psychotherapy research,
definess a clinically significant score after treatment as a score that falls outside the
rangee of the dysfunctional population; this range being two standard deviations below
thee pre-test mean score for that population (Jacobsen & Truax, 1991; Hageman &
Arrindell,, 1999). After assessing dental attendance, one-way analyses of variance was
usedd to assess the relation between treatment variables and treatment mode. Finally,
predictorss of treatment outcome were determined using multiple regression analysis
andd discriminant analysis. Residual gain scores were used as dependent variables in the
regressionn analysis (Steketee & Chambless, 1992). This means that post-test scores
(T3)) were adjusted for the gain to be expected on the basis of the linear regression of
thee pre-test on the post-test score.
Results s
Off the 280 patients 68.6% returned their questionnaire at T2 and 61.1% at T3. Both
questionnairess were sent back by 51.4%. At T3, 19.6% patients were contacted
additionallyy by phone. The remaining 19.3% of the patients could not be reached,
eitherr because they moved, changed their telephone number, did not have telephone, or
becausee contact failed after several trials. MANOVA revealed that there was an overall
differencee between the respondents and non-respondents at T2 and T3 (F17ti86=1.86,
p=0.0244 and Fi7ti86=2.00, p=0.013 respectively). Subsequent univariate F-tests
indicatedd that at T2 the respondents were older (F12o2=7.56, p=0.007), scored higher
onn the SCL-anxiety scale (Fii2o2=5.31, p=0.022), had a longer treatment duration
(Fi,202=10.87,, p=0.001), had more dental treatment visits (FUo2=5.41, p=0.021), and
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hadd more regular dental check-ups (Fj 202= 12.47, p=0.001) than non-respondents.
Similarr results were found at T3. The respondents were older (Fli202= 10.39, p=0.001),
spentt more months in the clinic (F1<202=13.90, p=0.000), had more dental treatment
visitss (F] 202=4-66, p=0.032), and had more regular check-ups (FL,202= 12.52, p=0.001)
thann non-respondents. Using a significance level of a=0.01, non-response was neither
relatedd to gender nor treatment mode.
Off the 192 patients who returned their questionnaire at T2, 97 (50.5%) were treated
withh a BM approach, 54 with NOS (28.1%), 36 with IVS (18.8%), and 5 with GA
(2.6%).. For the 171 respondents at T3 these percentages were 53.8%, 24.0%, 19.9%
andd 2.3% respectively. With regard to being reached at T3, the percentages were
52.2%,, 24.3%, 20.4% and 3.1% respectively (n=226). GA was excluded from all the
analysess in which treatment modes were compared, because of the limited number of
patientss in this group. Men and women were equally distributed among the three
treatmentt modalities (x2=3.44, df=2, p=0.179). Mean scores for the DAS and S-DAI
aree shown for Tl, T2, and T3 in Table 1.
Tablee 1 Means and standard deviations for the DAS and S-DAI at Tl, T2, and T3 (for all
patientss for whom scores are available)
Tl l
Variable e Mean n SD D
DAS S
17.8 8 2.2 2
40.5 5 4.8 8
S-DAI I

T2 2
Mean n SD D
14.6 6 3.6 6
36.0 0 7.4 4

T3 3
Mean n SD D
13.6 6 3.8 8
34.6 6 7.9 9

AnxietyAnxiety reduction per treatment mode
ANOVAA with repeated measures showed that reduction in dental anxiety level was
statisticallyy significant for both the DAS and S-DAI (F2,i26=76.34, p<0.001, d3=1.35
[T1-T3];; F2,,28=29.20, p<0.001, d=0.90 [T1-T3]). Repeated contrasts indicated that the
meann scores at T2 were statistically significant lower than at Tl. The mean scores at
T33 did not differ significantly from those at T2, although there was a trend for the DAS
(p=0.063).. Reduction in dental anxiety scores is shown graphically in Figures 1 and 2.
Theree was a statistically significant interaction between treatment mode and dental
anxietyy reduction for the S-DAI (F4i258=3.11, p=0.016). Post-hoc analysis revealed that
3

d=effectt size {Cohen, 1977)
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thee reduction in the BM group was higher than in the IVS group at both T2 and T3. No
suchh interaction existed for the DAS (F4f254=1.60, p=0.174). There were no interaction
effectss between gender, treatment mode, and reduction in DAS and S-DAI.

Figuree 1 Change in DAS score per treatment mode
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T22
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Assessmentt time

Figuree 2 Change in S-DAI score per treatment mode
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Correlationn coefficients between T l , T2, and T3 for the DAS and S-DAI are shown in
Tablee 2.

Tablee 2 Correlation coefficients between dental anxiety scores at Tl, T2, and T3

T1-T22
T1-T33
T2-T33

DASS
0.44
0.32
057

S-DAI
0.40
0.38
068

Note:: all p's< 0.001
HighHigh versus low dental anxiety
Thee following data provide information on treatment outcome at an individual level.
Percentagess of patients with a DAS score of 13 or higher and percentages of patients
withh a clinically significant S-DAI score after treatment are shown per treatment mode
inn Table 3. For the DAS, 31.5% of the patients scored lower than 13 at T2 and 40.4%
scoredd lower than 13 at T3. For the S-DAI, 27.1% of the patients had a clinically
significantt score at T2 and 33.5% at T3. A larger proportion of patients treated with
IVSS was anxious than patients treated with a BM approach (see Table 3).

Tablee 3 Percentages of patients with a DAS score of 13 or higher and with a clinically
significantt (CS) S-DAI score at T2 and T3 per treatment mode
DAS S
T2 2
Group p <13 3
>13 3
60.6 6
BM M 39.44 4
72.0 0
NOS S 28.0 0
85.3 3
14.7 7
IVS S

X2=7.43,, df=2, p=0.024
X2== 16.40, df=2, p=0.000
X2=8.72,, df=2, p=0.013
X2=14.35,, df=2, p=0.001
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T3 3
<13 3
>13 3
48.4 4
51.65 5
61.0 0
39.0 0
88.2 2
11.8 8

S-DAI I
T2 2
T3 3
NotCS S
CS S
NotCS S CS S
44.444.47 755.6 6
64.9 9
35.16 6
70.0 0
30.0 0
24.1 1
75.9 9
91.2 2
9.1 1
90.9 9
8.8 8
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Tablee 4 Dental attendance and treatment outside the clinic (percentages of patients)
Visitedd a dentist outside fear clinic (n=145)
yes s
no o
Treatedd outside clinic (for those patients that
neededd treatment; n=63)
yes s
no o

Totall (%) BMM (%)NOSS (%)
62.1 1
51.4 4
71.1 1
37.9 9
48.6 6
28.9 9

74.6 6
25.4 4

72.5 5
27.5 5

93.3 3
6.7 7

rvss (%)
53.1 1
46.9 9

50.0 0
50.0 0

DentalDental attendance
Dentall attendance was not assessed for 46.8% of the patients (n=131). This group was
composedd of non-respondents (n=54) and patients that visited the dental fear clinic less
thann one year before (n=77). There was an overall difference between patients for
whomm dental attendance was assessed and those for whom these data were not
availablee or used (Fi7,i86=2.02, p=0.012). Univariate F-tests indicated that
"respondents"" spent less months in the clinic (F]i202=17.96, p=0.000) and visited the
clinicc less often for "other" visits (F,i202= 10.76, p=0.001) than "non-respondents". %2testss showed no relation with gender and treatment mode. Of the 145 patients whose
visitt to the clinic was at least 12 months ago (GA excluded), 37.9% did not visit a GDP
yet.. There was no statistically significant relation between treatment mode and dental
attendancee (see Table 4; %2=5.50, df=2, p=0.064) or between treatment mode and
havingg had dental treatment outside the clinic (x2=5.43, df=2, p=0.066).
RelationRelation between treatment mode and treatment variables
One-wayy analyses of variance were carried out to assess differences among the
treatmentt modes with regard to the treatment variables. The results showed that there
wass only a statistically significant difference for the number of dental treatments
(F2,265=15.71,, p<0.001). Post hoc analysis revealed that patients treated with NOS
(M=5.0,, SD=2.8) visited the clinic more often for dental treatment than patients treated
withh BM (M=4.1, SD=2.6) and IVS (M=2.6, SD=1.5). In addition, BM patients had
visitedd the clinic more often than IVS patients for restorative dental treatment.
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Tablee 5 Correlation coefficients between possible correlates of success and residual gain
scores s
Variables s
SCL-Ago8 8
SCL-Anx x
SCL-Dep p
SCL-Som m
SCL-CPD D
SCL-ISPI I
SCL-AH H
SCL-Sle e
Numberr of months from first to last visits
Numberr of dental treatment visits
Numberr of visits tcpsychologist t
Numberr of regularcheck-upp visits
Numberr of other visits

DAS S
0.12 2
0.21* *
0.17* *
0.25** *
0.21* *
0.14 4
0.16 6
0.19* *
0.21** *
-0.09 9
-0.17* *
0.13 3
-0.04 4

S-DAI I
0.10 0
0.16 6
0.12 2
0.22** *
0.13 3
0.12 2
0.11 1
0.16* *
0.18* *
-0.18* *
-0.08 8
0.18* *
-0.03 3

*:: p<0.05
**:: p<0.01
88
Ago=SCL-Agoraphobia;
Anx=SCL-Anxiety;
Dep=SCL-Depression; Som=SCLSomatization;; CPD=SCL-Cognitive-Performance Difficulty; ISPI=SCL-Interpersonal
Sensitivityy and Paranoid Ideation; AH=SCL-Anger-Hostility; Sle=SCL-Sleep Disturbance
PredictorsPredictors of treatment outcome
Correlationn coefficients between the SCL-90 scales and treatment variables on the one
hand,, and residual gain scores of the DAS and S-DAI on the other, are displayed in
Tablee 5. Although these correlation coefficients are relatively low, some of them
appearedd to contribute significantly to the prediction of the residual gain scores of the
DASS and S-DAI. This was shown in a multiple regression analysis with a stepwise
entryy procedure (see Table 6). Treatment mode was included in the list of possible
predictorss in order to calculate the relative contribution of the other variables.
Somatization,, treatment mode, number of visits to the psychologist, number of months
spentt in the clinic and number of dental treatment visits together explained 20% of the
variancee in the adjusted DAS T3 score. Eighteen percent of the S-DAI was explained
byy treatment mode, somatization, number of months spent in the clinic and number of
dentall treatment visits.
Att T3, 27.3% of the patients had both a DAS score lower than 13 and a clinically
significantt S-DAI score and could be considered as patients with a relatively low
dentall anxiety level. This variable, "low" or "high" dental anxiety, was used as a
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dependentt variable in a discriminant analysis. Treatment mode and number of other
visitss contributed significantly to the discriminant function (Wilks' X=0.90,
X2(2)== 11.24, p=0.004). A discriminant analysis with "dental attendance" as the
dependentt variable revealed that treatment mode and somatization both contributed
significantlyy to the prediction of dental attendance (Wilks' X=0.88, y?(2)= 16.47,
p<0.001). .

Tablee 6 Final results multiple regression analysis using a stepwise entry method
Variabless in the equation for the DAS
SCL-somatization n
Treatmentt mode
Numberr of visits to psychologist
Numberr of months spent in the clinic
Numberr of dental treatment visits

R> >
0.05* *
0.09 9
0.14 4
0.17 7
0.20 0

Beta a
0.16 6
0.20 0
-0.26 6
0.25 5
-0.21 1

tt
1.90 0
2.35 5
-3.11 1
2.82 2
-2.43 3

PP
0.060 0
0.020 0
0.002 2
0.006 6
0.017 7

Variabless in the equation for the S-DAI
Treatmentt mode
SCL-somatization n
Numberr of dental treatment visits
Numberr of months spent in the clinic

0.08 8
0.13 3
0.15 5
0.18 8

0.23 3
0.17 7
-0.23 3
0.19 9

2.74 4
2.08 8
-2.66 6
2.14 4

0.007 7
0.040 0
0.009 9
0.034 4

RR after inclusion of this variable

Discussion n
Thee results showed that treatment in the dental fear clinic was successful in reducing
severityy of dental anxiety as measured by the DAS and S-DAI. This reduction
remainedd relatively stable after one year. In addition, there appeared to be a relation
betweenn treatment mode and treatment outcome. For example, IVS patients showed
lesss anxiety reduction than BM patients when measured with the S-DAI, and
proportionallyy more patients treated with IVS were still dentally anxious than patients
treatedd with a BM approach. Furthermore, the results showed that about 38% of the
patientss that could have visited a dentist outside the clinic by that time, had not. There
wass a trend indicating that this percentage varied depending upon treatment mode.
Finally,, somatization, number of months spent in the clinic, number of dental treatment
visits,, and, not surprisingly, treatment mode explained about one fifth of the variance
inn the adjusted follow-up dental anxiety scores.
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Inn general, pre-treatment DAS scores of patients applying for treatment at dental
fearr clinics are comparable throughout the world. Post-treatment means, however, vary
somewhatt (Schuurs & Hoogstraten, 1993). Although several studies carried out in our
dentall fear clinic showed similar treatment effects (Makkes et al., 1987; Schuurs et al.,
1992;; van der Zijpp et al., 1996), post-treatment dental anxiety scores revealed that
thesee patients should still be considered as relatively anxious compared to ordinary
dentall patients (Schuurs & Hoogstraten, 1993). Likewise, the proportion of patients
withh a DAS score lower than 13 or a clinically significant S-DAI score was not high.
Onlyy 27.3% of all patients at follow-up could not be considered as dentally anxious.
Besidee information about dental anxiety reduction, the findings of the present study
alsoo provide information about dental attendance following treatment. Thirty-eight
percentt of the relevant patients had not visited a GDP. Thus, a substantially high
numberr of patients did not benefit from treatment. This is in accordance with other
studiess (e.g., Liddell et al., 1994; Schuurs et al., 1992).
Althoughh the response rate was not very high in the present study, it is higher than
thee overall mean response rate of 58% of dental patients reported in a review of
responsee rates (Tan & Burke, 1997). An analysis of non-response data revealed that
somee persistent differences existed between respondents and non-respondents,
suggestingg that respondents were more committed to the dental fear clinic in terms of
spendingg more months in the clinic and visiting the clinic more often than nonrespondents.. The results of the regression analysis indicated, as will be discussed in
detaill later, that one of these variables correlated negatively with treatment outcome,
andd one correlated positively. Therefore, it was not anticipated that non-response
wouldd have a serious effect on the results in the present study.
Admittedly,, a study in which patients are randomly allocated to treatment modes
couldd provide a better answer to the question which treatment mode shows most
improvementt in dental anxiety level. However, to date such a research method is not
consideredd ethical in the dental fear clinics of The Netherlands. The tradition in our
countryy is to treat patients, whenever possible, by a BM approach alone. The relation
betweenn treatment outcome and treatment mode is, however, in line with other studies.
Forr example, in a study that compared a BM approach with GA, it was found that BM
wass superior to GA in terms of reduction in dental anxiety scores (both self-reported
andd as rated by dentist) and led to less late cancellations and broken appointments
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(Berggrenn & Linde, 1984). Another study, comparing NOS with IVS, found that
reductionn of distress during treatment was less for IVS patients than for NOS patients
(Goodall,, File, Sanders, & Skelly, 1994). Patients treated with concentrations of
nitrouss oxide gas utilized in dental fear clinics experience dental treatment fully
consciouss and are able to influence their own depth of sedation. Thus, it is inevitable
thatt treatment with NOS has much in common with treatment with a BM approach.
Withh IVS on the other hand, patients are still conscious, but the anaesthetist controls
thee depth of sedation. In addition, patients have partial and sometimes total amnesia for
thee dental treatment (Oei-Lim, Kalkman, Makkes, Ooms, & Hoogstraten, 1991). The
phenomenonn of habituation, that is, the generally found decline in self-reported anxiety
inn response to confrontation with feared stimuli (e.g., Emmelkamp, Bouman, &
Scholing,, 1992), may explain the above-mentioned results. However, on the basis of
thee present study, we can only conclude that treatment mode is related to treatment
outcome,, not that IVS treatment is responsible for the less favourable results obtained
usingg it.
Whatt then are the psychological characteristics and treatment variables that are
relatedd to treatment outcome? In other words, which patients benefited most in the
presentt study? The influence of the treatment variables apart from treatment mode was
determinedd by incorporating treatment mode as a possible predictor. In addition to
treatmentt mode, somatization appeared to contribute negatively to treatment success.
Thiss was also found in the study by Kleinhauz et al. (1992). Thus, the more complaints
withh regard to somatic aspects of health that exist before treatment, the more difficult it
seemss to benefit from treatment in terms of dental anxiety reduction and dental
attendance.. Furthermore, the more dental treatment visits the patient paid to the dental
fearr clinic, the lower the anxiety scores at T3. Since this variable entered the regression
equationn after treatment mode, the influence of number of visits can not be explained
byy the fact that IVS patients had less dental treatment visits. Finally, the number of
monthss between the first and the last visit of the patient to the clinic was related to the
adjustedd post-test scores. The longer this period, the higher the scores appeared to be.
Thesee results indicate that undergoing a number of dental treatment sessions in a short
periodd of time, that is, in vivo exposure to dental stimuli, is effective in reducing
anxiety.. Patients for whom this was possible during the course of treatment, benefited
most.. It should be noted however that the percentages of variance in T3 scores that
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couldd be explained by these variables were not large. This means that the important
issuee of which treatment mode is most successful for which type of patient is still not
resolved. .
Inn conclusion, because the present study followed a large group of patients treated in
aa dental fear clinic for a relatively long period of time, we were able to gather
informationn about dental attendance patterns after treatment, in addition to dental
anxietyy reduction. The results of both outcome measures suggest that patients generally
benefitt from treatment at a dental fear clinic. However, a relatively large proportion of
patientss does not improve satisfactorily. Further research should keep seeking variables
thatt contribute to the differentiation between highly anxious dental patients who
succeedd in treatment and those who do not.
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Introduction n
Dentistss working in dental fear clinics should be able to establish a trustful relationship
withh patients and should be skilled in applying tell-show-do procedures. Mostly they
havee some basic training in psychology and know the importance of providing a sense
off control to these patients. Some dentists are also trained in applying relaxation
exercisess and gradual exposure (Milgrom, Weinstein, & Getz, 1995).
Besidee the application of a behavioral approach, dental treatment can also be
conductedd while using some form of conscious sedation induced by a pharmacological
adjunct.. The most widely used, safe form of conscious sedation is nitrous oxide
sedationn (NOS; Stach, 1995). The combination of nitrous oxide gas (20-40%) with
oxygenn used in dentistry is inhaled through a nasal mask in order to reach a state of
generall relaxation that is helpful in reducing the aversiveness of dental procedures.
Thee use of intravenous sedation (IVS) is a relatively safe alternative to treat patients
whoo have problems accepting conventional dental treatment or treatment using nitrous
oxidee sedation (Kaufman & Jastak, 1995; Milgrom et al., 1995; Oei-Lim, Kalkman,
Makkes,, Ooms, & Hoogstraten, 1997; Tolksdorf & Siefert, 1992). Intravenous
administrationn of benzodiazepines, such as diazepam and midazolam, leads to a
consciouss sleep-induced, anxiety-relieving state that can be reached within a short time
withh a high degree of controllability (Tolksdorf & Siefert, 1992). In some cases
patientss can even receive dental treatment under general anaesthesia (GA).
Studiess with regard to the above-mentioned, most widely used, pharmacological
proceduress mainly dealt with the efficacy of the drug in reducing state dental anxiety
off highly anxious dental patients, enabling them to undergo dental treatment (e.g.,
Milgrom,, Beirne, Fiset, Weinstein, Tay, & Martin, 1993). These procedures appeared
too be successful in that respect (e.g., review Kaufman & Jastak, 1995). However, it is
evenn more important to find out how successful these procedures are in the longer run;
thatt is, not only in enabling patients to undergo treatment, but also in alleviating thenanxietyy after treatment and in making patients to visit a general dental practitioner on a
regularr basis.
Inn Chapter 8, it was already shown that treatment in the dental fear clinic, where the
presentt study was conducted, was successful in reducing dental anxiety. This reduction
turnedd out to be relatively stable after one year. Comparable results were found in
otherr studies using behavioral and pharmacological treatment modalities (e.g.,
Berggrenn & Linde, 1984; Hakeberg, Berggren, Carlsson & Gröndahl, 1993).
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Furthermore,, it was found that about 38% of the patients that could have visited a
dentistt outside the clinic by that time had not (Chapter 8). This finding was in line with
resultss in other studies as well (see Kent, 1997). In some of these studies there
appearedd to be a relation between treatment mode and treatment outcome (e.g.,
Hakeberg,, Berggren, & Carlsson, 1990). That is, some indications were found that the
BMM approach led to a more successful treatment outcome in terms of dental anxiety
reductionn and dental attendance than the pharmacological ones.
However,, it is felt that more information is needed concerning treatment outcome in
dentall fear clinics using both behavioral and pharmacological treatment modes. In
orderr to answer the question which of these modalities leads to the most successful
treatmentt outcome, patients ideally should be randomly allocated to treatment modes.
However,, the dentists working in the dental fear clinic in Amsterdam did not consider
itt a sound procedure to allocate patients randomly to a treatment mode to which
patientss would not have been allocated to on the basis of their own ideas as to what is
goodd clinical practice. In other words, it was not possible to carry out a randomized
clinicall trial. .
Thee main aim of the present study was to determine outcome of treatment in a
dentall fear clinic. Treatment outcome was assessed in several ways: dental anxiety
levell after treatment, duration of treatment, the patient being able to visit a general
dentall practitioner (GDP), satisfaction after treatment, and, finally, dental attendance
afterr one year. Additional aims were to investigate with which treatment modality the
bestt results could be obtained and to determine which treatment-dependent variables
weree related to dental anxiety after treatment.
Materiall and methods
Subjects Subjects
Thee study was conducted at a dental fear clinic in Amsterdam, The Netherlands.
Subjectss were 341 patients who applied for treatment between February 1997 and
Septemberr 1999 and were treated till December 1999. These 208 women (61%) and
1333 men had a mean age of 36.0 (range 15-76, SD=11.0) and they were on average
20.55 years very anxious of dental treatment (SD=12.9). The last time they visited a
generall dental practitioner was 0-40 years ago (M=7.3, SD=8.8), and it was on average
9.11 years (SD=10.0) ago that they visited a dentist regularly.
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Procedure Procedure
Patientss filled out several self-report questionnaires four to eight months before they
weree invited for an intake at the clinic. This intake took place with a dentist
experiencedd in the treatment of highly anxious dental patients, sometimes
accompaniedd by a psychologist. The choice for one of five treatment possibilities (i.e.,
behaviorall management (BM), nitrous oxide sedation (NOS), intravenous sedation
(IVS),, treatment under general anaesthesia (GA), or treatment under GA by a oral
surgeonn (OS-GA)) was made on the basis of clinical, non-standardized, criteria. The
BMM approach varied from simple reassurance and "tell-show-do" to graduated
exposuree and relaxation techniques. If necessary, treatment with a BM approach could
bee supported by NOS. Hence, treatment with NOS had several aspects in common
withh BM, whereas IVS and treatment under general anaesthesia hardly included any
componentss of the BM approach. After treatment at the oral surgeon, patients could be
treatedd additionally by one of the other approaches. Moreover, patients could be
referredd to the psychologist at the clinic for a limited number of sessions. In general,
patientss were treated until they were dentally fit.
Nott all patients that applied for treatment visited the clinic, and some did but never
receivedd dental treatment. When it was apparent that the patient was not to receive any
dentall treatment (restorative or surgical), when the patient quitted treatment, or when
dentall treatment was finished at the clinic, the patient received post-test questionnaires
too assess treatment outcome. To remind patients of the questionnaire, patients were
phonedd approximately two weeks after the questionnaire was sent. After four and eight
weekss reminders were sent.
Follow-upp questionnaires were sent to patients who received the first questionnaire
aa year before. These data were collected until April 2000. Therefore, not all patients
receivedd this follow-up questionnaire at the moment of data analysis. Information
aboutt dental attendance was collected at this follow-up. That is, patients were asked
whetherr they had visited a GDP and, if they did, whether necessary treatment was
alreadyy done. Patients were contacted by telephone to remind them to send their
questionnairee back, and to collect dental attendance data too.
Alll information regarding treatment itself, such as treatment mode, time, and
conductedd treatment, was taken from the patient files. Number of decayed (DT),
missingg (MT), and filled teeth (FT) were assessed at the intake or on one of the
followingg appointments.
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Instruments Instruments
Thee Short version of the Dental Anxiety Inventory (S-DAI; Chapter 4) and the Dental
Anxietyy Scale (DAS; Corah, 1969) were used to assess dental anxiety before and after
treatment.. In addition, a 10-point Likert anxiety scale was used (AS). Patients rated
howw anxious they were to visit a dentist from 1 to 10. More than one dependent
variablee was used because it is unclear whether one of the used questionnaires covers
thee concept of dental anxiety completely (Schuurs & Hoogstraten, 1993).
Thee following questionnaires were only filled out at applying for treatment. The
Fearr Survey Schedule IE (FSS-III) was used to assess the presence of concomitant
anxietiess at applying for treatment. The Dutch version of the Revised Symptom
Checklistt (SCL-90) was used to assess psychopathological dimensions. The Social
Aspectt of Dental Anxiety Scale (SADAS) assesses psychological reactions and social
inhibitionss due to dental anxiety. Since this questionnaire was later introduced in the
clinic,, not all patients filled it out. More information about these questionnaires can be
foundd in Chapters 6, 3, and 5 respectively.
Thee Dental Cognitions Questionnaire (DCQ; De Jongh, Muris, Schoenmakers, &
Terr Horst, 1995) assesses negative cognitions of patients related to dental treatment.
Fourteenn of the 38 items concern negative beliefs regarding dentistry in general and
patientss themselves. The other 24 items pertain to negative thinking during treatment.
Thee patients had to indicate whether or not this thought came up during treatment or
whetherr he or she thought this when treatment was forthcoming. In this way a total
negativee cognition score is obtained ranging from 0 to 38 (answer "yes" to all items).
Inn addition, patients were asked to rate the degree to which they believed each
statementt at that moment by filling in a percentage ranging from 0 to 100%. In this
wayy a mean believability score was computed for each patient as well.
Afterr treatment, patients were asked to indicate their satisfaction with the intake, the
dentists,, and with the clinic in general on a 10-point scale ranging from 1 (very
unsatisfied)) to 10 (very satisfied). In addition, they were asked how satisfied they were
withh the state of their teeth. Finally, patients were asked whether they believed they
wouldd be able to visit a GDP at that moment (yes/no).
DataData analysis
First,, the patient flow in the clinic is described. Next, pre-treatment differences were
assessedd between treatment modalities using MANOVA. Groups of related dependent
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variabless were used simultaneously in order to account for an inflated Type I error
rate.. Differences between respondents and non-respondents were also determined
usingg MANOVA. When appropriate, x 2 _ t e s t s w e r e used. Correlation coefficients
(Pearson'ss product moment correlation coefficients) were computed between
quantitativee treatment variables and the residual gain score of the dental anxiety
measures.. Residual gain scores are post-treatment scores adjusted for the gain to be
expectedd on the basis of the linear regression of the pre-test on the post-test scores
(Steketeee & Chambless, 1992). For the relation between dental anxiety and treatment
variabless with a nominal measurement level analysis of covariance was conducted
withh the pre-test scores of the matching dependent variables as covariates (Tabachnick
&& Fidell, 1996). Finally, ANOVA's were used to compare treatment modes with
respectt to satisfaction, treatment duration, and number of fillings and extractions.
Results s
Post-treatmentt questionnaires were sent to 341 patients. The total sample consisted of
fourr groups: 1) patients who received dental treatment in the clinic during the research
periodd (n=190, including those who got a full denture), 2) patients who had only an
intakee (n=38), 3) patients who had an intake and some following appointments in
whichh no dental treatment took place (n=25), and 4) patients who cancelled their
appointmentt or did not show up for an intake (n=88). A flow chart is shown in Figure
1. .
Thee number of patients per treatment mode are given in Figure 1 as well. Patients
whoo underwent total extraction, thus who received a full denture, are mentioned
separatelyy and were excluded from all analyses pertaining to treatment modes (n=34).
Itt was not considered useful to assess outcome for these patients. As can be seen, the
vastt majority of the remaining patients (n=156) were treated with a BM approach
(68.6%),, with IVS (11.5%) or under GA by an oral surgeon (extractions only; 10.9%),
whilee few were treated with NOS (3.8%) or under GA in a hospital (dental treatment
underr general anaesthesia; 5.1%). Twenty-four patients, mostly from the oral surgery
group,, were also treated with one of the other treatment modes (see Figure 1). For data
analysis,, the most powerful form of sedation was chosen as the treatment mode.
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Figuree 1 Patient flow in the clinic
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Thee treatment modes were compared with respect to all pre-treatment variables
(MANOVA).. There was a statistically significant difference for DT (univariate
F4,io9=7.54,, p<0.001). Post-hoc analysis revealed that patients in the GA group and in
thee oral surgery group had more decayed teeth (M=10.0, SD=6.35 and M=10.0,
SD=5.29)) than patients in the BM group (M=4.2, SD=3.30). In addition, treatment
modess were compared with respect to number of fillings and extractions during
treatmentt (see Table 1). Since not all patients that were treated by the oral surgeon
receivedd additional dental treatment at the clinic, this group was excluded. There were
statisticallyy significant differences for number of extractions (F 3135 =3.83, p=0.011)
andd fillings (F3?i35=10.74, p<0.001) made during treatment. Post-hoc analysis revealed
thatt BM patients received fewer fillings and underwent fewer extractions than IVS
patientss did. In addition, BM patients received fewer fillings than GA patients did.
Thee NOS and GA group were excluded from analyses in which treatment modes
weree compared with respect to post-treatment variables.
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Tablee 1 Number of extraction and fillings per treatment mode
Variable e
Extractions s
Fillings s

BM M
NOS S
Mean n SD D Mean n SD D
1.33 3 2.46 6 2.00 0 2.90 0
3.65 5 2.69 9 6.50 0 4.32 2

rvs s
Meann SD
3.944 5.34
6.899 5.39

GA A
Meann SD
2.000 3.51
8.633 3.16

ResponseResponse rate
Responsee rate was 64.8 % (n=221) for all patients. More patients who were actually
treatedd in the clinic or had had an intake and other visits returned their questionnaire
thann patients who never visited the clinic or did so but only once (x2=33.7, df=3,
p<0.001).. There was no statistically significant relation with treatment mode (full
denturee patients excluded; n=156). Differences between respondents (n=120) and nonrespondentss (n=36) were determined for these 156 treated patients using MANOVA.
Theree were no overall significant differences between the two groups with respect to
pre-treatmentt and treatment variables. There was no relation with gender either.
Att one-year follow-up, dental attendance data were collected for 73.7% of the
patientss who received the one-year follow-up questionnaire (123 of 167 patients).
Eighty-threee patients (49.7%) sent their questionnaire back. Fourteen percent indicated
thatt they did not want to return the questionnaire, of 17.4% it was clear that the
addresss was not correct anymore, and of another 19.2% reasons for not receiving a
returnedd questionnaire were unclear. Eighty-four patients were contacted by phone
additionally,, leading to this total response rate. The response rate of patients who
neverr visited the clinic was lower than the response rate of the other patients (%2=20.6,
df=3,p<0.001). .
Tablee 2 Means and standard deviations for the dental anxiety measures per situation
Variable e
DASS before
DASS after
S-DAII before
S-DAII after
ASS before
ASS after
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Treated d
Mean n SD D
17.9 9 2.31 1
13.1 1 4.06 6
40.8 8 5.39 9
32.3 3 9.34 4
9.3 3 1.40 0
5.9 9 2.59 9

Noo intake
Mean n SD D
17.8 8 2.52 2
15.5 5 3.89 9
40.2 2 6.08 8
35.9 9 9.44 4
9.3 3 1.27 7
7.9 9 2.03 3

Onlyy intake
Mean n SD D
17.6 6 2.48 8
13.1 1 3.84 4
40.9 9 5.73 3
34.3 3 9.20 0
9.1 1 1.04 4
6.0 0 3.08 8

Intakee & other
Mean n SD D
16.9 9 3.52 2
14.8 8 4.39 9
40.0 0 6.66 6
36.3 3 10.57 7
9.0 0 1.94 4
6.4 4 2.89 9
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DentalDental anxiety after treatment
Dentall anxiety after treatment per situation
Thee pre- and post-test mean scores on the DAS, S-DAI, and AS are displayed in Table
22 per situation. An analysis of covariance, with the pre-test score included as a
covariate,, showed that patients who had no intake scored higher after treatment on the
DASS (F3,206=6.70, p<0.001), S-DAI (F3i204=3.87, p=0.010), and AS (F3,185=5.83,
p=0.001)) than patients who were treated at the clinic.
Relationn between dental anxiety after treatment and treatment variables
Beforee differences in dental anxiety were tested between treatment modes, it was
determinedd which treatment variables were related to dental anxiety after treatment.
Treatmentt variables were: number of extractions, number of fillings made, whether or
nott the patient visited the psychologist of the clinic (yes/no), whether or not the
psychologistt of the clinic was present during the intake (yes/no), dental treatment
duration,, and duration of other visits, such as prolonged intake or discussion of
treatmentt plan (excluding visits to psychologist and appointments for prosthetic
procedures).. None of the correlation coefficients between the residual gain scores of
thee dental anxiety measures and the quantitative variables reached statistical
significance.. Analyses of covariance showed that patients who visited the psychologist
off the clinic once or more (n=45) had lower adjusted post-test scores than patients who
didd not (n=109) for the DAS (FU13=7.88, p=0.006), S-DAI (FU13=7.90, p=0.006), and
ASS (Fi, 100= 11.86, p=0.001). The mean scores for these groups are shown in Table 3.
Patientss who had had an intake with the psychologist of the clinic present (n=49)
scoredd higher after treatment than patients who had an intake without her present
(n=107)) for the DAS (FU14=5.34, p=0.023), the S-DAI (F UJ4 =4.11, p=0.045), but not
forr the AS (FU01=2.14, p=0.147).
Thee same analyses were conducted for patients with a BM approach alone. These
revealedd that the difference with respect to the psychologist present during the intake
wass not statistically significant in this group. There was, however, still a statistically
significantt difference between patients who visited the psychologist of the clinic and
thosee patients who did not.
Dentall anxiety after treatment per treatment mode
Thee pre- and post-test mean scores on the DAS, S-DAI, and AS are displayed in Table
44 per treatment mode. An analysis of covariance (GA and NOS excluded), with the
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pre-testt score included as a covariate, showed that patients treated with a BM approach
scoredd lower than IVS patients on the DAS (F2,i05=5.19, p=0.007). For the other two
dentall anxiety measures, there were no statistically significant differences (F2,io5=2.45,
p=0.0911 and F2>92=1.54, p=0.220, respectively). The results did not change when
treatmentt by psychologist was included as a covariate.
Fifty-onee percent of the patients had a DAS score lower than 13 after treatment.
Relativelyy more patients treated with a BM approach scored lower than 13 than
patientss treated with IVS or under GA at the oral surgeon (x2=6.34, df=2, p=0.042).
Tablee 3 Means and standard deviations for the dental anxiety measures for patients who
visitedd the psychologist of the clinic and those who did not

Variablee
DASS before
DASS after
S-DAII before
S-DAII after
ASS before
ASS after

Yess
Mean
SD
17.9 9
11.2 2
40.0 0
28.2 2
9.1 1
5.1 1

2.15 5
3.87 7
5.52 2
9.21 1
1.48 8
2.51 1

Psychologicall treatment
No
Mean
SD
17.7 7
13.4 4
40.4 4
32.6 6
9.3 3
6.5 5

2.48 8
3.95 5
5.74 4
8.69 9
1.54 4
2.19 9

Tablee 4 Means and standard deviations for the dental anxiety measures per treatment mode
Variable e
DASS before
DASS after
S-DAII before
S-DAII after
ASS before
ASS after

GA A
OS-GA A
IVS S
NOS S
BM M
Mean n SD DMean n SD D Mean n SD DMean n SD DMean n SD D
17.5 5 2.49 9 19.2 2 0.98 8 17.8 8 2.50 0 18.0 0 2.00 0 18.4 4 1.67 7
11.9 9 3.95 5 12.0 0 2.00 0 15.3 3 3.47 7 15.0 0 3.08 8 14.9 9 4.14 4
40.0 0 5.80 0 44.5 5 1.22 2 39.0 0 6.70 0 39.6 6 4.96 6 42.1 1 3.50 0
30.2 2 8.87 7 31.5 5 9.54 4 34.8 8 7.77 7 31.6 6 12.93 3 34.8 8 9.40 0
9.1 1 1.53 3 10.0 0 0.00 0 9.6 6 0.63 3 8.6 6 3.11 1 9.4 4 0.96 6
5.8 8 2.42 2 5.8 8 0.50 0 7.1 1 2.14 4 6.2 2 3.11 1 6.8 8 2.29 9

DurationDuration of treatment
Durationn of dental treatment and of the other visits is shown in Table 5. Since duration
off treatment was not recorded for dental treatment at the oral surgeon, this group was
excludedd from the following ANOVA's. There were statistically significant
differencess between the treatment modalities with regard to duration of dental
treatmentt (F3,135=5.68, p=0.001), duration of other visits (F3,i35=4.28, p=0.006), and
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totall duration of treatment (F3,l35=5.41, p=0.002). Post-hoc analysis showed that
durationn of dental treatment of patients treated with a BM approach was shorter than of
patientss treated with IVS and NOS. For duration of other visits, none of the post-hoc
comparisonss reached a statistically significant level. For total duration, the BM group
hadd a lower mean score than the IVS group. These differences remained when DT was
includedd as a covariate in the analysis. When number of extractions and number of
fillingss were included as a covariate, the difference for the total duration was not
statisticallyy significant anymore. However, for the duration of dental treatment and
durationn of other visits the differences were still significant.
PatientPatient able to visit dentist outside clinic
Off the treated patients who responded after treatment, 34.7% indicated that they
believedd that they were not able to visit a dentist outside the clinic at that moment.
Theree was no relation with treatment mode, whether the NOS and OS-GA groups were
includedd (%2=4.06, df=4, p=0.398), or excluded (x2=1.79, df=2, p=O.408).
SatisfactionSatisfaction after treatment
Theree was a statistically significant difference in the mean satisfaction of patients with
theirr teeth between the patient groups (F3i2i4=10.71, p<0.001). Post-hoc analysis
showedd that patients who were treated in the clinic were more satisfied with their teeth
afterr treatment (M=7.0, SD=2.11) than patients who had never visited the clinic
(M=4.9,, SD=3.08) and patients who visited the clinic and had some additional visits,
butt no dental treatment (M=5.2, SD=2.72). Patients who had only an intake had a
meann satisfaction rate with their teeth of 5.6 (SD=2.77). Patients treated with the
differentt modalities did not differ in their mean satisfaction rate with their teeth
(F2,io8=1.57,, p=0.214), the intake (M=8.0, SD=1.68; F2,,oi=0.18, p=0.832), the clinic in
generall (M=8.4, SD=1.69; F2,i08=117, p=0.313), and the dentist(s) (M=8.6, SD=1.68;
F2,io8=0.60,p=0.551). .
DentalDental attendance at one-year follow-up
Off the 123 respondents, 72 patients were treated (restorative and/or surgical treatment)
inn the clinic. Twelve of these patients got a full denture; three were still patients of the
clinic.. Dental attendance in the remaining group of 57 patients was 73.7%. Four
patientss indicated that they did not visit the GDP regularly, leading to a regular dental
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attendancee rate of 66.7%. This rate was 80.0% for the "no intake" group. The treated
groupp was too small to test differences among treatment modalities.
Tablee 5 Treatment time in minutes per treatment mode
OS-GA A
GA A
BM M
NOS S
rvs s
Mean
n
SD
D
Meann
SD
SD Meann SD
Meann SD Meann
236.3
3
51.2
2
152.00
115.1
275.00
145.0
184.22 121.9 352.55 204.7

Variable e
Dental l
treatment t
Otherr visits3 41.55 47.6 92.55
280.88 173.6 450.00
Total l

54.0 68.33 68.5 84.4 4 58.3 3 69.00 48.0
192.3 435.00 203.9 341.3 3 89.2 2 291.00 148.9

appointmentss such as additional consultations, discussing the treatment plan and
introducingg treatment without actual dental treatment being carried out. Excluded is time
spentt on visits to psychologist and on prosthetic visits, which is included in the total time.

Discussion n
Thee results showed that with regard to treatment outcome in this dental fear clinic,
dentall anxiety level after treatment was lower for treated patients than for patients who
abandonedd visiting the dental fear clinic. More than half of the patients could be
consideredd as not highly anxious anymore. In addition, about two third of the treated
patientss believed they were able to visit a dentist outside the clinic at that moment and
thee treated patients were more satisfied with the state of their teeth after treatment than
patientss who were not treated at the clinic. In general, the satisfaction rates were high.
Furthermore,, total duration of treatment varied from a mean of 281 minutes in the BM
groupp to 450 in the NOS group. With regard to the final, and in fact most important,
outcomee measure, dental attendance after treatment, it appeared that of the patients
treatedd in the clinic, 67% visited a general dental practitioner on a regular basis; that is,
att least once a year.
Next,, there were some indications that the best results were obtained with the BM
approach.. Patients in this group had lower adjusted post-test scores on the DAS than
thee IVS group. Furthermore, duration of dental and total treatment in the clinic was
lowerr in this group than in others, even when a correction was made for the number of
extractionss and fillings in those groups. However, with respect to the other outcome
measuress (i.e., the S-DAI and AS, the satisfaction rates, and the patients' selfperceivedd ability to visit a GDP) the BM group did not fare any better than the other
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groups.. Finally, dental anxiety after treatment appeared to be related to treatment by
thee psychologist of the clinic, and to a lesser extent to prosthetic visits and the
presencee of the psychologist during the intake.
Althoughh patients who abandoned visiting the dental fear clinic had lower dental
anxietyy levels after treatment than the treated patients, the scores of treated patients
weree still somewhat higher than the scores of patients of general dental practices
reportedd in a review of Schuurs and Hoogstraten (1993).
Itt is important to note that the general goal of treatment in dental fear clinics in The
Netherlandss is to treat patients until they are able to visit a general dental practitioner
onn a regular basis. Nowadays, patients are advised to visit a dental practitioner once a
yearr in The Netherlands. The present study found that 67% of the treated patients
visitedd a GDP on a regular basis at one-year follow-up. About 30% of the patients that
weree treated in the clinic visited a GDP regularly at enrolment in the clinic. Thus,
treatmentt at the dental fear clinic was successful in enabling more patients to visit a
GDPP again (67% against 30%). However, 87% of the non-edentulous Dutch general
populationn visited a GDP at least once in 1997 (Den Dekker, 1999). Therefore, it
wouldd be more satisfactorily when a higher percentage than 67 would be achieved. It
mayy be that some patients were released too early from the clinic. Patients frequently
indicated,, both in the returned questionnaires and in the telephone interviews, that they
hadd trouble finding a GDP willing to take them as a patient, or that they would like to
havee a list of suitable dentists. The results suggests that if patients are to receive
regularr dental care rather than to keep avoiding dental treatment, it might be more
effectivee to apply a better referral procedure for patients who leave the clinic. Indeed,
inn studies in which the referral procedure was part of treatment, for example by direct
contactt between the clinic and the GDP, a higher attendance rate was found than in the
presentt study (Berggren, 1986; Berggren & Linde, 1984).
Withh regard to satisfaction with the delivered care, patients indicated that they were
veryy satisfied with the dentist(s), the intake and the clinic in general. In addition, the
treatedd patients were reasonably satisfied, more than patients were who did not receive
treatmentt or did not visit the clinic, with the state of their teeth after treatment. Thus,
althoughh the percentages of dental attendance seem comparable in treated patients and
inn patients abandoning treatment at the clinic, the latter group is less satisfied with the
statee of their teeth at that moment. Satisfaction was included as a measure of outcome
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inn the present study, but it should be noted that the validity of satisfaction as an index
off quality of care is under debate (Kistemaker & Visser, 1995).
Contraryy to what was found in Chapter 8, patients treated with a BM approach did
nott seem to be much better off than the others. This is most likely due to a lack of
powerr in the present study, rather than to anything else. In the period before this study
wass conducted about half of the patients was treated with a BM approach (Chapter 7
andd 8). Nowadays, in this clinic about 75% of the patients is treated by a BM
approach,, when patients with complete dentures and patients treated at the oral
surgeonn and additionally by BM, as in Chapter 7 and 8, were taken into account. This
resultedd in small numbers of patients in the other modalities, which made it almost
impossiblee to demonstrate differences among treatment modes. The NOS and GA
groupp were, therefore, excluded from most analyses. Still interesting is the finding that
durationn of treatment in the BM group was shorter, even after correction for the fewer
numberr of fillings and extractions in this group. In addition, it is noted that the scores
off the NOS group resemble, as in Chapter 8, the scores of the BM group more than the
dataa of the other groups.
Sincee treatment time is generally the best available determinant of costs of dental
treatmentt (Tobi, 1999), we found evidence to suggest that with treatment of patients
forr whom BM is deemed sufficient, less costs are involved. Financial arrangements are
madee with the Dutch national health insurances for reimbursement of an hourly rate of
approximatelyy 170 US dollars (appr. 380 Dutch guilders). These are the average
approximatee costs involved in treatment. IVS treatment comprises higher costs, since
thee hours that the anaesthetist is present cost about 110 US dollars (250 Dutch
guilders)) extra. GA in a hospital setting, no need to mention, is even more expensive.
Havingg said this, it is informative to mention that the total amount of money spent on
dentall care of the total health care budget is about 4% in The Netherlands (Den
Dekker,, 1999; Widström, & Eaton, 1999). Of this budget, about 0.3% is involved in
treatmentt of highly anxious adult dental patients and adult medically compromised
patients.. In order to keep the costs as low as possible, the BM approach would seem
thee most appropriate option. However, dentists working in the fear clinic do not
considerr this a suitable option for about 25% of the patients.
Moree than treatment mode, visiting the psychologist of the clinic as part of treatment
appearedd to be the treatment variable related to the severity of dental anxiety after
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treatment.. Also, the presence of the psychologist during the intake may have had a
positivee effect on dental anxiety level after treatment. Although patients referred to the
psychologistt may have been the ones who were most suitable for effective treatment
byy the psychologist, it is suggested that treatment in the clinic may become more
effectivee and efficient when every patient is referred to this person. This investment in
timee and money, together with a better referral procedure, may tip the scales with
respectt to costs and effects towards a more efficient treatment in dental fear clinics.
Inn conclusion, the results pointed out that treatment at the dental fear clinic was
successfull in a number of respects. Nevertheless, with regard to the main goal, that is,
enablingg patients to visit a GDP on a regular basis, improvement seems still possible.
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P.C.,, & Hoogstraten, J. Self-report data in predicting dental anxiety after treatment.
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Introduction n
Inn order to plan treatment more efficiently, the focus in dental anxiety research has, for
somee years, been on variables that predict treatment outcome or success. Early
identificationn of patients who are prone to fail or succeed in therapy could make
treatmentt more efficient. In several studies the notion is postulated that patients
sufferingg from dental anxiety per se are easier to treat than patients with concomitant
anxietiess (Berggren, 1992; Berggren, Carlsson, Gustafsson, & Hakeberg, 1995; De
Jongh,, 1994; Milgrom, Weinstein, Roy-Byrne, & Tay, 1993).
Thus,, it may be that the presence of multiple, or sometimes called general, fears has
aa negative influence on treatment outcome. Yet, studies that tried to establish the
relationn between concomitant anxieties and treatment success do not yield conclusive
results.. For example, Berggren and Carlsson (1985) used a shortened version of the
Geerr Fear Scale (GFS) to assess general fearfulness. It was found that patients of
whomm the dentist had rated the behavior during treatment as adjusted to dental
treatmentt had lower scores on the GFS than patients of whom the dentist rated
behaviorr as poorly-adjusted during treatment. Moreover, the initial GFS score
appearedd to correlate statistically significant with the DAS score after treatment and
withh the change in DAS score due to treatment (r=0.45 and -0.43 respectively, both
0.001<p<0.01).. The patients for whom these correlation coefficients were computed
(n=33)) were treated with either behavior therapy or under general anaesthesia.
Moore,, Br0dsgaard, Berggren, and Carlsson (1991) used the same GFS to assess a
relationn between concomitant anxieties and treatment outcome of behavior therapies in
aa dental fear clinic. They divided a sample of patients (n=60) in three groups: the
highestt 20% GFS scores, the middle 60% scores, and the 20% lowest scores. There
wass neither a difference in reduction in dental anxiety assessed by a Visual Analogue
Scalee between the three groups, nor a relation with change in DAS scores. There were
low,, but statistically significant, correlations between change in GFS and change in
Dentall Fear Survey (DFS) scores (r=0.31, 0.01<p<0.05), and between the initial GFS
scoree and the change in DFS (r=0.18, 0.01<p<0.05). In addition, Moore (1991)
describedd that the patients with the 15% highest scores (n=9) on both the GFS and
STAI-TT (State-Trait Anxiety Inventory) needed more psychological treatment hours to
reachh a similar reduction in dental anxiety level than patients with low and moderate
scoress (n=26, p=0.045). On the other hand, two studies were not able to find support
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forr a relation between treatment outcome and general fears (Goodall, Skelley, & File,
1994;; Hammarstrand, Berggren, & Hakeberg, 1995).
Otherr studies sought to determine the influence of general psychological distress
andd separate psychopathological dimensions, other than fears, on treatment outcome
(Chapterr 8 present thesis; Kleinhauz, Eli, Bant, & Shamay, 1992; Willumsen, 1999).
Thesee results showed that scores on a questionnaire measuring psychopathological
dimensionss such as interpersonal sensitivity, psychoticism (Kleinhauz et al., 1992) and
somatizationn (Kleinhauz et al., 1992; Chapter 8) were negatively related to treatment
outcome.. Again, relations were not very strong, and Willumsen (1999) was not able to
confirmm this relation with regard to general psychological distress. Finally, studies with
regardd to the relation between treatment outcome in dental fear clinics and variables
suchh as dental anxiety before treatment, gender, educational level, age, DMFS, and
previouss duration of avoidance of dental treatment indicated that none of these
variabless had much influence on treatment outcome (Goodall et al., 1994;
Hammerstrandd et al., 1995; Liddell, Di Fazio, Blackwood, & Ackerman, 1994; Moore,
1991;; Schuurs, Makkes, & Duivenvoorden, 1992; Willumsen, 1999).
Inn conclusion, although there is evidence that concomitant anxieties and
psychopathologyy are correlated to treatment success in dental fear clinics, the findings
thuss far are not impressive. To shed more light on this issue, the aim of the present
studyy was to determine the relation between (self-report) data available at enrolment
andd treatment outcome at a dental fear clinic in terms of dental anxiety level after
treatment,, duration of treatment, being able to visit a general dental practitioner (GDP)
orr not, satisfaction after treatment, and dental attendance after one year. Variables
consideredd as possible predictors were psychopathological dimensions, anxiety, the
extentt to which patients report negative cognitions related to dentistry, social effects of
dentall anxiety, age, gender, self-reported duration of anxiety, and pre-treatment
durationn of avoidance. In addition, the number of decayed (DT), missing (MT) and
filledfilled teeth (FT) were taken into account.
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Materiall and methods
Subjects,Subjects, procedure and instruments
Subjectss were 107 patients who were treated with a behavioral management approach
att a dental fear clinic in Amsterdam, The Netherlands. These 67 women and 40 men
appliedd for treatment between February 1997 and September 1999. Their mean age
wass 36.0 (range 17-62, SD=11.0) and it was on average 6.1 years (range 0-38, SD=7.9)
agoo that they visited a general dental practitioner. Thirty-three patients never visited a
dentistt regularly. For the other 74 patients, it was on average 8.2 years ago (range 0-40,
SD=9.2)) that they visited the dentist regularly. Mean DMFT was 14.4 (SD=6.1). All
patientss in the sample had (some) own teeth left after treatment. Additional
informationn concerning the procedure and instruments are described in Chapter 9.
DataData analysis
Too assess the relation between dental anxiety after treatment and quantitative selfreportt data, post-test dental anxiety scores were adjusted for the gain to be expected on
thee basis of the linear regression of the matching pre-test on the post-test score.
Pearson'ss product moment correlation coefficients were computed between these socalledd residual gain scores (Steketee & Chambless, 1992) and the quantitative selfreportt data. Next, age, avoidance, gender, the FSS-total scale, the SCL-90 total scale
andd the DCQ-frequency were used as independent variables in a stepwise multiple
regressionn analysis with the residual gain scores as the dependent variables. When one
off the total scales yielded a significant result, the subscales of the FSS-III or SCL-90
weree used as independent variables in a separate regression analysis. This strategy was
chosenn to keep the number of predictor variables as low as possible for one analysis.
DT,, MT, FT, and the SADAS scales were not used in a regression analysis since, due
too missing values, the number of subjects per predictor would become too small for a
reliablee regression equation (Stevens, 1986; Tabachnick & Fidell, 1996). The relation
betweenn satisfaction and the quantitative data was also assessed by computing
correlationn coefficients and a subsequent stepwise multiple regression analysis. Finally,
t-testss were used to assess differences between patients who were able to visit a dentist
outsidee the clinic and those who did not and between patients who visited a GDP and
thosee who did not at one-year follow-up. Whenever appropriate, %2-tests were
conducted. .
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Results s
DentalDental anxiety after treatment and dental attendance at one-year follow-up
Off the 107 patients who were treated with a BM approach during the research period
andd who did not receive complete dentures, 79.4% (n=85) returned their questionnaire.
Thee statistically significant correlation coefficients between the residual dental anxiety
scoress on the one hand, and on the other, the self-report data and DT, MT and FT are
shownn in Table 1. Stepwise multiple regression analyses with age, avoidance, gender,
FSS-total,, SCL-total, and DCQ-frequency indicated that only the FSS-total scale
contributedd significantly to the regression equation of the DAS (Fi>73=7.35, p=0.008,
R 2 =0.09,, (3=0.30) and the S-DAI (F1>73=7.21, p=0.009, R2=0.09, 0=0-30). For the AS
nonee of the variables contributed significantly. The stepwise regression analyses with
thee FSS-subscales as independent variables showed that for the DAS and S-DAI, the
FSS-agoraphobiaa dimension was the only significant predictor (F 18 i=19.90, p<0.001,
R2=0.20,, P=0-44; F,,81=12.56, p=0.001, R 2 =0.13, p=0.37).
Tablee 1 Pearson correlation coefficients between the FSS-m, SCL-90, DCQ, and SADAS
andd the residual DAS, S-DAI and AS scores (only statistically significant (p<0.05)
correlationss are displayed)
Variables s
DAS S
FSS-totala a
0.31 1
FSS-agoraphobia a
0.44 4
FSS-bloodd injury, illness and death
SCL-total l
0.23 3
SCL-agoraphobia a
0.28 8
SCL-somatization n
0.28 8
SCL-interpersonall sensitivity and paranoid ideation
DCQ-frequency y
MT T
0.27 7
Note:: 2-tailed tests
NN varies from 67 to 84 due to missing values

S-DAI I
0.27 7
0.37 7
0.28 8
0.25 5
0.25 5
0.25 5
0.25 5
0.29 9
0.25 5

Fiftyy patients (46.7%) received questionnaires and were contacted by telephone for the
one-yearr follow-up assessment. Of the 43 respondents (86%), 31 patients (72.1%) had
visitedd a GDP a year after treatment in the dental fear clinic, and 26 patients indicated
too do so regularly (60.5%). The only variable for which a statistically significant
differencee was found between regular attenders and non-regular attenders, was
avoidancee of regular dental treatment before applying at the clinic (t=3.28, df=27,
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p=O.0O3).. Mean duration of avoidance of regular dental care was 11.7 years (SD=8.6)
forr non-regular attenders, and 2.7 years (SD=6.1) for patients who were regular
attenderss after treatment. The groups were too small to conduct a discriminant analysis.

DurationDuration of treatment, patients' perceived ability to visit a dentist outside the clinic,
andand satisfaction
Onlyy one of the variables correlated statistically significant with total duration of
treatment,, namely DT (r=0.30, p=0.007). Stepwise multiple regression analysis did not
reveall a significant regression equation, however, DT was not included for
aforementionedd reason.
Patientss were asked whether they perceived themselves as being able to visit a
generall dental practitioner or not. Fifty-five patients (67.5% of 83 useful respondents)
believedd they were able to do so. T-tests indicated that there were no statistically
significantt differences between the two groups. Also, there was no relation with gender
(X 2 =0.37,df=l,p=0.634). .
Tablee 2 Pearson correlation coefficients between the FSS-III, SCL-90, DCQ, and SADAS
andd the satisfaction rates (only statistically significant (p<0.05) correlations are
displayed) )
Variabless
FSS-totall
FSS-bloodd injury, illness and death
FSS-sexx and aggression
DCQ-frequencyy
DCQ-believabilityy
DTT
MTT
FTT
Note:: 2-tailed tests

Teeth

Clinic

Intake
0.29
0.34
0.29

-0.25
0.32
0.26
0.32
^36

: 043

Finally,, the statistically significant correlation coefficients of the self-report data and
DT,, MT, and FT with the satisfaction rates are displayed in Table 2. Satisfaction with
thee dentist(s) correlated with none of the variables. A regression analysis for
satisfactionn with own teeth as dependent variable and age, avoidance, gender, FSStotal,, SCL-total, and DCQ-frequency as independent variables showed that only the
DCQ-frequencyy contributed significantly to the regression equation (F lt74 =4.84,
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p=0.031,, R2=0.06, |J=-0.25). None of the variables predicted satisfaction with the
dentist(s)) or satisfaction with the clinic in general significantly. The FSS-total scale
andd duration of avoidance contributed to the equation of satisfaction with the intake
(Flf66=5.80,, p=0.005, R2=0.15, 0=0-35 and |3=0-25). Stepwise regression analysis with
thee FSS-scales as independent variables showed that for satisfaction with the intake the
FSS-bloodd injury dimension was the only significant predictor (Fi,75=11.05, p=0.001t
R2=0.13,0=0.36). .
Discussion n
Thee present study found indications for a relation between the presence of multiple
fears,, more specifically the presence of symptoms indicative of agoraphobia, and
outcomee of treatment in a dental fear clinic. All dental anxiety measures yielded the
samee results; that is, the more agoraphobic fears were present, the higher the adjusted
post-treatmentt dental anxiety scores. Although the items of the FSS agoraphobia
dimensionn do not assess the tendency to panic, it needs to be mentioned that
agoraphobiaa rarely occurs without panic disorder (Emmelkamp, Bouman, & Scholing,
1995).. One of the main characteristics of agoraphobia is that patients are anxious about
beingg in places or situations from which escape might be difficult or embarrassing or in
whichh help may not be available in the event of having an unexpected or situationally
predisposedd panic attack or panic-like symptoms (American Psychiatric Association,
1994).. Undergoing dental treatment may be a situation where particularly patients
sufferingg from agoraphobia and panic disorder experience symptoms such as sweating,
aa pounding heart, or a fear of losing control, going crazy or dying. However, treatment
inn a dental fear clinic is not directed at alleviating these symptoms or their cause. BM
treatmentt at this dental fear clinic is mainly directed at graduated exposure to stimuli
relatedd to undergoing dental treatment. Therefore, treatment of patients who are afraid
off dental treatment because they suffer from agoraphobia and presumably panic
disorderr may not be that effective in terms of dental anxiety reduction than treatment
off patients whose dental anxiety does not result from such anxiety disorders. Thus, it
mayy be better to advice patients with high scores on the agoraphobia scale of the FSSIIII to seek help for those conditions first.
Besidess agoraphobia, almost none of the other self-reported psychological
dimensionss contributed significantly to the prediction of dental anxiety after treatment.
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AA few were related to the adjusted post-test scores, however, they were not able to
explainn additional variance in the scores. In Chapter 8 where only the SCL-90
subscaless were used as possible correlates of treatment success, somatization appeared
too be the strongest predictor, but explained less variance in dental anxiety after
treatmentt than agoraphobia in the present study. Apparently, agoraphobia is a stronger
predictor.. In addition, it is noteworthy that the relation with dental anxiety after
treatmentt is more pronounced for the FSS-III agoraphobia scale than for the SCL-90
agoraphobiaa scale. Although these scales both measure the same construct and are
highlyy correlated (see Chapter 6), the way in which these dimensions are tapped
differs.. The SCL-90 measures psychopathological complaints and the FSS-III asks the
patientt to indicate the felt degree of anxiety for specific stimuli. This may be the reason
whyy the FSS-III agoraphobia scale was a better predictor of dental anxiety after
treatmentt than the SCL-90 agoraphobia scale.
Thee results showed that satisfaction as a determinant of treatment outcome yielded
mixedd results. Satisfaction with the intake was predicted by fear of blood, injury,
illnesss and death and by duration of avoidance. Since duration of avoidance did not
correlatee statistically significant with satisfaction with the intake, it seemed to be a
confoundingg factor. After the variance of the FSS-total score and satisfaction was
accountedd for, it appeared that the longer patients avoided treatment, the more satisfied
theyy were with the intake procedure. Although the number of filled teeth was not
includedd in the regression analyses, this variable was negatively correlated with the
patients'' state of their teeth and the intake. The more teeth were filled, the less patients
weree satisfied with their teeth and with the intake at the clinic. In addition, frequency
off negative cognitions predicted satisfaction with the oral state after treatment. None of
thee pre-treatment variables was related to satisfaction with the clinic in general or
satisfactionn with the dentists of the clinic. Nor were any of the pre-treatment variables,
exceptt number of decayed teeth, related to duration of treatment as a outcome
determinant. .
Seventyy percent of the patients who were treated more than a year ago had visited a
generall dental practitioner. At the moment treatment begun, it was almost three years
agoo that these patients had visited a dentist regularly, while for non-attenders this was
moree than 14 years ago. None of the psychological constructs assessed by the selfreportt questionnaires were related to dental attendance. The findings suggest that
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avoidancee behavior before treatment is the strongest predictor of non-attendance after
treatment.. In Chapter 9 it was already advocated that patients should be better
accompaniedd to a general practitioner if treatment is ever to be effective in this respect,
andd this seems to bee especially true for long-term avoiders.
Whenn it comes to deciding which self-report questionnaires are suitable for the
assessmentt of dental anxiety in dental fear clinics, the DAS, S-DAI and AS are
appropriatee instruments, although they hardly discriminate among different types of
highlyy anxious dental patients. The results obtained with these three instruments were
nott exactly the same, suggesting that the concept of dental anxiety may not be
completelyy covered by using only one of them. The present results are in accordance
withh the conclusions of Schuurs and Hoogstraten (1993) and Locker, Shapiro, and
Liddelll (1996) who proposed to use more than one dental anxiety measure.
Thee DCQ and SADAS did not seem very useful in predicting treatment outcome,
althoughh too few patients filled out the SADAS to have enough power to detect small
orr even moderate effects with this questionnaire. Two other studies assessing the
outcomee of treatment of highly anxious dental patients showed that there were pre- and
posttestt differences with regard to the DCQ-frequency and believability scores (De
Jongh,, Muris, Ter Horst, Van Zuuren, Schoenmakers, & Makkes, 1995; Willumsen,
1999),, and the future still has to show whether the SADAS might as well. Thus, rather
thann using these questionnaires as possible predictors, they might be used as additional
outcomee measures. The choice for these questionnaires could also be made on clinical
grounds.. For example, if the clinician or researcher wants to know what the effect of
treatmentt is on patients' negative beliefs about dental treatment or on the psychological
andd social effects of dental anxiety, these questionnaires are appropriate. In addition,
thee individual scores on these instruments may give rise to issues that need to be
discussedd during an intake procedure, or they may reveal distortions in thinking about
dentall treatment that can be dealt with during treatment (De Jongh, et al., 1995).
Leavess us with the FSS-III and the SCL-90. A choice between both measures should
bee made on clinical grounds as well. With regard to the SCL-90, it can be very helpful
too have information about general psychological distress of patients. However, it
wouldd seem that not all dimensions of the two questionnaires are useful as predictors.
Therefore,, shorter versions of these lengthy instruments might suffice. With regard to
thee FSS-III, the agoraphobia and blood injury, illness and death scales could be
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selected.. The first dimension for obvious reasons; the second predicted only one of the
outcomee measures, but it may be of interest to know whether the patient has
apprehensivee feelings with regard to needles and blood. From the SCL-90, the
somatizationn scale seems most important (Chapter 8; Kleinhauz, et al., 1992), but other
scales,, such as depression and anger-hostility, could provide valuable information
aboutt the patient's mental state as well.
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Inn this chapter, the findings of the present thesis and their implications will be
summarizedd and discussed, starting with the results of Part I and Part II. Subsequently,
thee results of Part III will be summarized, and conclusions, implications and
recommendationss will be given. This chapter is concluded with some final remarks.
SUMMARYY AND DISCUSSION OF PART I

ChapterChapter 2 describes the state of affairs in the centers of special dental care before the
Dutchh Quality of Health Care Institutions Act became in effect in 1996. This chapter
offerss an insight into the various ideas within the institutions that provide care to
highlyy anxious adult dental patients. The Quality of Health Care Institutions Act
incorporatess a number of criteria pertaining to good quality care, which should in any
casee be effective, efficient and patient-oriented and which should respond to the needs
off the patient. Furthermore, care institutions must systematically verify, assure and, if
appropriate,, improve quality of their care by means of quality control systems. The
resultss presented in Chapter 2 indicated that in all but one of the 12 centers the Dental
Anxietyy Scale was used to assess among other questionnaires whether patient's dental
anxietyy level was high enough to meet the eligibility criterion for treatment in the
centerr (DAS > 15). It was found that the majority of these dental fear clinics, however,
didd not have the capacity to treat all patients seeking treatment, resulting in long
waitingg periods in most of the centers. With regard to treatment modes, treatment with
aa behavioral management approach and dental treatment supported by nitrous oxide
sedationn was possible in all centers. Most dentists working in these institutions
attendedd courses in the administration of nitrous oxide. In two centers it was possible
too treat patients by means of intravenous sedation, and for 10 out of 12 an arrangement
wass made with a hospital to provide dental treatment under general anaesthesia. Next,
inn eight centers a referral to a psychologist affiliated with the center was possible.
Finally,, a slight majority of the clinics indicated to carry out treatment until patients
weree able to receive dental treatment outside the institution, whereas others continued
treatmentt until a stable oral health was obtained. However, in ten clinics a varying
proportionn of patients remained receiving care in the clinic. It was recommended that,
sincee none of the centers followed their patients systematically in the long run,
researchh should determine the efficacy of treatment provided in these clinics and
shouldd assess which treatment mode is most appropriate for which patient. The present
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thesiss was an attempt to assess this aspect of quality of care in one of the largest
institutionss (i.e., Center for Special Dental Care (SBT) in Amsterdam, The
Netherlands). .
Thee most noteworthy finding of this study was that, although dentists working in
dentall fear clinics in The Netherlands use a variety of treatment modes to treat highly
anxiouss dental patients, the proportion of patients treated with each modality varies
significantlyy from center to center. Since it not likely that different types of highly
anxiouss dental patients are treated in each of these institutions, this seems to indicate
thatt no consensus exists with regard to the allocation to treatment modes. In this
respect,, it may reflect the lack of a standardized training program for dentists who
workk in dental fear clinics in The Netherlands, which would, according to the present
author,, enhance the efficacy of care delivered in these centers.
Inn 1995, the SBT introduced a questionnaire to assess psychological characteristics
basedd on the notion that this might be a helpful tool in the assessment of patients
applyingg for treatment in the clinic (i.e., the Dutch version of the Symptom Checklist
900 (SCL-90)). This questionnaire already had proved to be reliable and valid in several
populations,, and the results of Chapter 3 confirmed the good reliability in a sample of
highlyy anxious dental patients. The main aim of Chapter 3 was, however, to assess the
severityy of psychopathological complaints in highly anxious dental patients and to
comparee this with the severity of these complaints in the Dutch general population. It
appearedd that patients of the dental fear clinic were not just dentally anxious, but also
scoredd higher on a wide range of other psychopathological dimensions than people in
thee Dutch general population. These results were in line with studies from other
countriess (e.g., Berggren, Carlsson, Hakeberg, Hagglin, & Samsonowitz, 1997; Moore,
Br0dsgaard,, & Birn, 1991; Roy-Byrne, Milgrom, Tay, Weinstein, & Katon, 1994). To
determinee the influence of concomitant psychopathology on treatment mode and
treatmentt outcome, the studies reported in Chapters 7, 8, and 10 were undertaken.

SUMMARYY AND DISCUSSION OF PART n

Partt II of the present thesis dealt with the psychometric properties of some of the
questionnairess used in the dental fear clinic. Chapter 4 provided data on the
psychometricc properties (internal consistency and validity) of the S-DAI, a short
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versionn of the Dental Anxiety Inventory (DAI; Stouthard, Mellenbergh, &
Hoogstraten,, 1993) in a population of highly anxious dental patients. The S-DAI
measuress dental anxiety and was designed to take into account three situations that
mayy evoke dental anxiety, four time elements in which dental anxiety may be
provoked,, and three types of reactions. The reason for constructing the DAI was that
nonee of the already extensively used questionnaires (e.g., the DAS) completely covers
thee concept of anxiety (Schuurs & Hoogstraten, 1993). The results indicated that
althoughh the reliability estimates were somewhat lower in this population than in the
generall population, the S-DAI is a well-constructed, psychometrically sound
questionnairee suitable for assessing dental anxiety in both highly anxious and regular
dentall patients.
Inn Chapter 5 the results with regard to the validity and reliability of the recently
translatedd Dutch version of the Social Attributes of Dental Anxiety Scale (SADAS;
Kent,, Rubin, Getz, & Humphris, 1996) were described. The results were compared
withh those found in Kent et al. (1996). The SADAS was developed in order to
determinee the extent to which severe levels of dental anxiety affect patients' social
well-beingg outside the dental setting; that is, how much does a patient's anxiety
interferee with normal social routines and activities. The scores of this questionnaire
couldd enable us to discriminate highly anxious dental patients with regard to the
severityy in which the avoidance or distress related to the feared situations interfere
withh the person's normal routine, occupational functioning, or social activities and
relationships.. This is one of the DSM-IV diagnostic criteria for a specific phobia
(Americann Psychiatric Association, 1994). Beside the patients of the dental fear clinic,
first-yearr psychology students filled out the SADAS. Factor analysis showed that one
off the subscales, social inhibition, was present. However, the other scale,
psychologicall reactions, seemed to consist of three constructs. It was concluded that
untill future studies are carried out with highly anxious dental patients in other
countriess to assess the factorial validity more thoroughly, it seems justified to use the
sociall inhibition and psychological reactions scales. Furthermore, reliability, as well as
constructt and discriminant validity were good.
Inn the last chapter of Part II, Chapter 6, the reliability and the factorial and construct
validityy of the 52-item version of the Fear Survey Schedule III (FSS-III; Arrindell,
Solyom,, Ledwidge, Van der Ende, Hageman, Solyom, & Zaitman, 1990) were
assessed.. This questionnaire was used to determine the presence of fears besides dental
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anxietyy per se. In general, the results were in favour of the validity and reliability of
thiss instrument. Arrindell, Emmelkamp, and Van der Ende (1984) already stated that
"itt is no longer acceptable to use this total score as a valid measure of fear per se; the
scaless within this measure provide far more reliable information than any other
presentlyy existing self-report measure of fear" (p.247). In this chapter it was confirmed
thatt it is justified to use separate anxiety constructs instead of the less reliable total
scoree of this questionnaire.
SUMMARYY AND DISCUSSION OF PART m

PreliminaryPreliminary remarks
Beforee summarizing the results of the outcome studies in Chapter 7 to 10, some
backgroundd information is provided regarding the choice for the used study design. In
addition,, some general information about quality of care and evidence-based dentistry
willl be given.
Inn order to provide good quality of care, it should be established whether the
deliveredd care is effective. Therefore, the variety of treatment methods used to treat
highlyy anxious dental patients in dental fear clinics should be evaluated. Ideally, the
treatmentt modality applied should be the most optimal one for each patient. Initially,
thee main aim of the present research project was to establish which of the treatment
modalitiess used at the SBT was most successful for which type of patient. In order to
answerr this question properly, patients should be randomly allocated to treatment
modalities.. Only a randomized clinical trial (RCT), the gold standard to deliver
evidencee in the most objective way (Bader, Ismail, & Clarkson, 1999), rules out the
mostt important threat of the internal validity, that is, selection. Selection means that
thee treatment groups may be different before the treatment is applied, making it
unclearr whether a difference is caused by the way the groups were selected or by the
treatmentt itself. Thus, from a methodological point of view conducting a RCT is the
onlyy way to assess the relative effectiveness of treatment modes in a dental fear clinic.
However,, the co-operation of dentists working in the clinical setting is needed to
conductt such a study. Regretfully, they decided not to participate in this case, and, as
wee may add, not without reason. The clinicians were reluctant to expose a patient to a
treatmentt mode he or she would not have been allocated to in the conventional
situation;; that is, on the basis of the clinical judgement of the dentist. In response to
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thiss objection (i.e., against the random allocation of patients to the treatment
conditions),, several alternatives were proposed, such as designs in which patient
preferencee was taken into account (e.g., Feine, Awad, & Lund, 1998; Silverman &
Altman,, 1996). However, for quite understandable reasons, none of these alternatives
wass considered acceptable.
Thus,, instead of conducting a randomized clinical trial, a quasi-experimental design
wass used in the studies presented in Part III. Consequently, it is not possible to draw
definitee conclusions as to the question which treatment mode is most effective.
Therefore,, the results are mainly confined to the general assessment of treatment
outcomee in the dental fear clinic. It remained possible to investigate which variables
weree related to treatment success. It was felt that, despite the quasi-experimental
design,, the evaluation of treatment would provide relevant information as to what
resultss are obtained in the clinic with regard to reduction of dental anxiety, dental
attendancee and satisfaction.
Nevertheless,, working in accordance with the principles of good quality of care
incorporatess that the treatment delivered to patients is the currently best available
approach.. This means that dentists in dental fear clinics should base their care on
evidence,, instead of delivering tradition-based care (Niederman & Badovinac, 1999).
Tradition-basedd dental care tends to place a high value on a clinician's personal
knowledgee and adherence to long-held standard practices. One of the problems with
tradition-basedd care is that a dentist may become very experienced and qualified in
applyingg a certain treatment which is not necessarily the most beneficial treatment for
aa patient, and, as a result, detracts from the quality of care patients would have
receivedd if their treatment with regard to their anxiety had been evidence-based
(Niedermann & Badovinac, 1999). In addition, dentists may have different opinions
aboutt what is the right or currently best available treatment for a particular patient.
Moreover,, it is widely acknowledged that, in a general sense, dentists judge differently
inn similar situations (Den Dekker, 1990; Groen, 1997). The variability in dental care
thatt may result from tradition-based dental care (Bader & Shugars, 1995) asks for a
turnn to evidence-based dentistry (Niederman & Badovinac, 1999).
Evidence-basedd dentistry incorporates the use of current best evidence in making
decisionss about the care of individual patients (Bader et al., 1999). This should be
basedd on a synthesis of available evidence in the most objective way possible, such as
systematicc reviews and meta-analyses. As Bader et al. (1999) stated: "The gold
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standardd for evidence in a systematic review of effectiveness is the RCT. Other
sourcess of evidence, such as longitudinal studies, case-control studies, and crosssectionall studies, may be included in a systematic review, although the conclusions
willl be subject to additional threats to internal validity." (p. 1480). So far, there are
relativelyy few randomized controlled trials and other outcome-oriented studies,
includingg the present studies, that yield conclusive results as to which treatment mode
(i.e.,, BM, NOS, IVS or GA) is most successful for the individual patient (see Chapter
1). .
Ass a final remark it needs to be mentioned that those studies reported in Chapter 1
thatt did use an experimental study design, took place in clinics in which the tradition
wass to treat patients with a pharmacological adjunct, such as general anaesthesia
(Berggrenn & Linde, 1984; Berggren, 1986; Goodall, Skelly, & File, 1994). In such a
settingg it may be easier to start treating patients without a pharmacological adjunct
thann in a setting in which the tradition is to treat patients with a BM approach, as is the
casee in The Netherlands.
Summary Summary
Thee main aim of Chapter 7 was to assess the relation between psychological
dysfunctioningg in terms of reporting psychopathological complaints and the treatment
modee intuitively considered most appropriate for the patient. It was hypothesized that
thee treatment of patients with concomitant psychopathology would be relatively more
difficultt and as a result, may need more often to be supported by IVS. An additional
aimm was to examine the impact of oral health variables on the allocation process (e.g.,
numberr of decayed teeth). That is, it was assessed whether or not there are any
differencess among treatment modes with respect to the oral health status of patients.
Thee results indicated that the treatment modes (i.e., 47% BM approach, 28% NOS,
23%% IVS, and 3% GA) did not differ with respect to the psychopathological
dimensionss and dental anxiety level. Thus, patients with concomitant
psychopathologicall complaints were not treated more often by a pharmacological
adjunctt than patients with less complaints. Patients in the IVS group did, however,
havee a higher number of decayed teeth and more fillings were made in this group
comparedd to patients in the BM group. This suggests that anticipated dental treatment
hadd more impact on the decision to use IVS than anticipated difficulties in treatment
duee to psychopathological symptoms.
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Next,, in Chapter 8 the outcome of three treatment modes (BM, NOS, and IVS) was
determinedd in terms of both dental anxiety reduction after treatment and dental anxiety
reductionn and dental attendance at follow-up. In addition, it was determined whether or
not,, and if so, to what extent psychopathological characteristics were related to
treatmentt outcome. The results of both outcome measures suggest that patients
generallyy benefited from treatment at a dental fear clinic and that the results seemed to
bee better in the group of patients treated with a BM approach than in the group of
patientss treated with IVS. However, a relatively high proportion of patients did not
improvee satisfactorily. Although it was found in Chapter 7 that the treatment modes
differedd with respect to number of decayed teeth and not with regard to dental anxiety
levell and psychopathology before treatment, it could not be excluded that there were
otherr unknown differences between the modalities which might have influenced this
result.. Furthermore, one of the psychopathological dimensions, somatic complaints,
wass indeed related to dental anxiety after treatment, irrespective of treatment mode.
However,, the percentage of variance explained by this variable was not impressive.
Thus,, the need remained to look for factors that contribute to the differentiation
betweenn highly anxious dental patients who succeed in treatment and those who do
not.. Therefore, the studies of Chapter 9 and 10 were conducted.
Thee scope of these two chapters was a little broader than that of Chapter 7 and 8,
butt the main aims were the same. Chapters 7 and 8 initially served as pilot surveys
beforee a randomized controlled trial was to be carried out. Since this RCT was
cancelled,, the aims resemble each other more than planned before. However, in
Chapterr 9 and 10 additional self-report measures were included that were believed to
bee helpful in discriminating among patients. The aim of Chapter 9 was to determine
outcomee of treatment in a dental fear clinic in terms of dental anxiety level after
treatment,, the patient being able to visit a general dental practitioner, satisfaction after
treatment,, and dental attendance after one year. Additional aims were to investigate
withh which treatment mode the best results could be obtained and to determine which
treatment-dependentt variables were related to dental anxiety after treatment. The
resultss showed that with regard to treatment outcome in this dental fear clinic, dental
anxietyy level after treatment was lower for treated patients than for patients who
abandonedd to visit the dental fear clinic. In addition, about one third of the treated
patientss believed they were able to visit a dentist outside the clinic at that moment. It
appearedd that of the patients treated in the clinic, 67% visited a general dental
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practitionerr on a regular basis, that is, at least once a year. Also, there were some
indicationss that the best results were obtained with the BM approach. However, it was
difficultt to compare treatment modes, since the vast majority of patients was, in this
period,, treated with a BM approach, and relatively few patients with NOS, IVS, and
GA.. Finally, treatment by the psychologist of the clinic was correlated more to dental
anxietyy after treatment than the other treatment-dependent variables. It was concluded
that,, although treatment at the dental fear clinic was successful in a number of
respects,, more effort should be made to achieve the main goal, that is, enabling
patientss to visit a general dental practitioner (GDP) on a regular basis.
Inn Chapter 10 the patients treated with a BM approach described in Chapter 9 were
selectedd to investigate which (self-report) data available at admission were related to
treatmentt outcome. The same outcome measures as in Chapter 9 were used. The
strongestt predictor of treatment outcome in terms of dental anxiety after treatment
appearedd to be the presence of agoraphobic fears. The more such fears were present,
thee higher patients* dental anxiety level after treatment. In addition, it was found that
thee frequency of occurring negative thoughts about dental treatment was negatively
relatedd to satisfaction with the state of patients' own teeth. Furthermore, the presence
off blood-injury fears predicted satisfaction with the intake at the clinic. Number of
missingg teeth was not included in a regression analysis, but this variable correlated to
dentall anxiety after treatment as well. The more missing teeth, the higher dental
anxietyy was after treatment, thus the less patients benefited. Finally, avoidance of
regularr dental treatment before applying for treatment was related to dental attendance
afterr treatment. It was concluded that the psychological dimensions incorporated in the
FSS-IIII were more strongly related to treatment outcome than those of the SCL-90
were.. However, the choice for the use of these or other questionnaires should be made
inn the first place on clinical grounds.
ConclusionsConclusions and recommendations
Inn conclusion, the aim of the present thesis was to assess the outcome of treatment of
highlyy anxious dental patients in a dental fear clinic and to determine for which type of
patientt treatment was most successful. In addition, it was explored which treatment
modalityy was most successful. It is concluded that the measurement instruments used
inn the present study were of sufficient quality to use them in a population of highly
anxiouss dental patients. Treatment in the dental fear clinic was successful in achieving
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alleviatedd dental anxiety levels and higher dental attendance rates than before
treatment.. There were indications that patients with agoraphobic fears and somatic
complaintss benefited less from treatment. Finally, patients treated with a behavioral
managementt approach, supported by a psychologist, seemed to be best off.
However,, it appeared, both in Chapter 8 and in Chapter 9, that dental anxiety scores
andd avoidance of dental treatment were still higher than in the general Dutch
populationn (Schuurs & Hoogstraten, 1993). In addition, 30% of the patients visited a
dentistt regularly in the year before applying for treatment at the clinic. After treatment,
62%% of the patients described in Chapter 8 and 67% of the patients described in
Chapterr 9 indicated that they visited a dentist on a regular basis. As a comparison,
87%% of the dentate Dutch persons with a sick fund insurance, visited a GDP at least
oncee in 1997 (Den Dekker, 1999).
Berggrenn (1986) found that 82% of patients treated with either a BM approach or
GAA visited a GDP regularly at a two-year follow-up. This higher attendance rate may
bee explained by the fact that patients in the study of Berggren (1986) and Berggren
andd Linde (1984) were referred to a community dental clinic for the completion of
dentall treatment. Thus, there was a direct need to keep visiting the dentist. Moreover,
theree was direct contact between the GDP and the dental fear clinic, e.g., the dentists
fromm the community clinics had to rate the behavior of the patient and report that to the
clinic.. This suggests that treatment can be more beneficial, i.e., effective in terms of
dentall attendance after treatment in the clinic, when oral rehabilitation has to be
concludedd outside the clinic. In the clinic of the present study, the tradition was to treat
patientss until they were orally rehabilitated and able to visit a GDP again. Taken
together,, it is suggested that when patients are directly referred to a GDP (i.e., the
patientt receives a name and address, and in the ideal situation an appointment too)
betterr results may be obtained.
However,, the reason that the SBT does not provide a list of dentists willing to treat
anxiouss individuals to patients who are dismissed, is that they noticed that an
increasingg number of dentists indicated that they did not have enough time to admit
moree anxious patients. It may be that many dentists are not willing to invest a lot of
timee in this type of patients, which provides food for thought, considering that the
numberr of dentists available for dentate patients will decrease in The Netherlands in
thee future (Bruers & Bronkhorst, 1997). Nowadays, at the dental school in Amsterdam,
Thee Netherlands, much attention is paid to highly anxious dental patients in general
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andd to some of the methods available to treat these patients. It is hoped, by this means,
thatt it will encourage students to treat these patients when they are working as general
dentall practitioners.
Att the present time, fewer patients are orally rehabilitated at the SBT than a few
yearss ago. Whenever it is felt that the patient is able to visit a GDP for dental
treatment,, the patient is urged to do so. On the one hand, this may be more effective,
ass suggested above. On the other hand, GDP's may be even more reluctant to accept
neww patients when they are not orally rehabilitated. It is recommended here that dental
schools,, the organization of dental professionals, and the health insurance companies
stimulatee dentists to treat (formerly) anxious patients in private practices. Future
studiess could indicate whether such investments indeed lead to higher attendance rates.
Withh regard to the correlates of success, in the present thesis results are reported that
supportt the relation between the presence of multiple fears and treatment outcome
(Chapterr 10). Both the summed total score of the FSS-III and the FSS-agoraphobia
scalee contributed to the regression equation of dental anxiety measures after treatment.
Itt was clear, though, that the significance of the total scale was totally due to the effect
off the agoraphobia dimension. As was stated in Chapter 10, in a number of cases
dentall anxiety may result from the presence of agoraphobic fears and panic disorder
(seee also De Jongh, 1994). Since treatment in dental fear clinics is not directed at
treatingg these disorders, it is conceivable that during patients' stay in the clinic those
fearss remain high, and dental anxiety level too. Therefore, it is recommended that
patientss with a relatively high score on this dimension be advised to seek help for their
non-dentall fears elsewhere first.
Thee studies reported in Chapter 1 and 10, concerning the relation between
concomitantt anxieties and dental anxiety after treatment, did not make a distinction
betweenn separate anxiety dimensions (Berggren & Carlsson, 1985; Makkes, Schuurs,
Thodenn van Velzen, Duivenvoorden, & Verhage, 1987; Moore, 1991; Moore,
Berggren,, & Carlsson, 1991a; Moore, Br0dsgaard, Berggren, & Carlsson, 1991b). On
thee basis of the results of the present thesis, it is suggested that in order to assess
concomitantt anxieties in a useful way, a questionnaire such as the FSS-III should be
used,, since it incorporates an agoraphobia dimension as well as a blood, injury, illness
andd death dimension. This is recommended because, on the one hand, more specific
conclusionss can be drawn than by just using a general fear score, and, on the other
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hand,, the results pointed out that the total score is not as strongly related to outcome
thann one of its components. It is beyond dispute that this questionnaire should be one
withh good validity and reliability.
Withh regard to other psychopathological dimensions, the results of Chapter 8 and 10
revealedd that the concept of somatization measured by the SCL-90 was also negatively
relatedd to treatment outcome, which is in line with the results of Kleinhauz, Eli, Baht,
andd Shamay (1992). Somatization can be defined as the tendency to report physical
complaintss that can not be explained by any physical condition (Rooijmans, 1994). It
iss assumed that psychological distress is translated into these physical symptoms (De
Jongh,, 1997). Although the SCL-90 somatization subscale does not assess whether or
nott a physical disease is present, the negative influence of this scale may be explained
byy the denial of some patients that they suffer from psychological instead of physical
complaints.. That is, this attitude may prevent them to seek help for their psychological
problems,, which may hamper the treatment of their dental anxiety. In Chapter 8,
almostt 5% of the variance in dental anxiety scores after treatment was explained by
somatization.. In Chapter 10, this scale correlated significantly with dental anxiety as
well.. However, the somatization scale did not explain additional variance after the
agoraphobiaa dimension of the FSS-III was already included in the regression equation.
Tooo few patients filled out the SADAS to have enough power to detect small or
evenn moderate effects with this questionnaire. Thus the future still has to show
whetherr the SADAS is related to treatment outcome.
AA note must be made as to the findings with the agoraphobia scale of the SCL-90.
Thee different results obtained with the agoraphobia dimension of the FSS-III and the
SCL-900 have already been discussed in Chapter 10. However, the relation of the SCL900 subscale with the adjusted dental anxiety scores after treatment was much higher in
Chapterr 10 than in Chapter 8. The most likely explanation for this is that, beside
differencess due to sample variation, the composition of the samples was not the same.
Thatt is, in Chapter 10 patients treated with BM, NOS and IVS were included, whereas
inn Chapter 10 a more homogeneous sample was used (i.e., only patients treated with a
BMM approach).
Relatedd to this, in Chapter 8, treatment mode was included as a possible predictor of
dentall anxiety after treatment. It was determined in this way, whether or not any of the
otherr variables contributed to the regression equation when the relation between dental
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anxietyy and treatment mode was already taken into account. Patients treated with IVS
appearedd to do worse than patients treated with a BM approach.
Withh regard to the treatment-relatedd variables, the results of the studies described in
Chapterr 8 and 10 suggest that visiting the psychologist of the fear clinic contributes
positivelyy to treatment outcome in terms of dental anxiety after treatment. It was not
possiblee to establish a relation with dental attendance after one year, duration of
treatmentt or satisfaction with treatment. Visiting the psychologist of the clinic led to
lowerr dental anxiety scores than not visiting her, but it remains to be assessed whether
thiss has an effect on dental attendance too. In addition, it can not be ruled out that
patientss who were referred to the psychologist had characteristics that made it more
likelyy that they would benefit from psychological treatment. Nevertheless, in order to
providee the opportunity for all patients to have as much gain as possible, it is
recommendedd that the psychologist of the clinic is involved in the treatment and/or
assessmentt of all patients. It is felt that this investment in time and money is really
worthwhile,, until it is shown by the results of a randomized controlled trial otherwise.
Inn conclusion, the results of this thesis support the notion that treatment of patients
withh other psychopathological problems than dental anxiety alone lead to less dental
anxietyy reduction. However, with regard to dental attendance, the results were less
evident.. Duration of avoidance of regular dental care was found as a correlate in
Chapterr 10, and somatization in Chapter 8. The question remains whether the presence
off agoraphobic fears will influence dental attendance in the long run.

FINALL REMARKS

Finally,, to finish this thesis a few remarks are given. The first one pertains to the
measurementt of treatment outcome in the present study. Instead of assessing whether
treatmentt enables highly anxious dental patients to undergo dental treatment by
alleviatingg distress experienced during treatment (i.e., state dental anxiety), the
purposee was to assess a more stable and longer lasting outcome of treatment. Dental
anxietyy after treatment, adjusted for the pre-test scores, was one of the two main
outcomee measures. One of the questionnaires used to assess dental anxiety, the DAS,
mainlyy taps trait anxiety (i.e., a disposition to experience anxiety in dental situations as
aa relatively stable personality characteristic), but also has some features of a state
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anxietyy measure (Schuurs & Hoogstraten, 1993). The other dental anxiety
questionnaire,, the S-DAI, is supposed to assess a situation-specific trait anxiety
(Stouthardd et al., 1993). The results presented in this thesis indicate that the DAS and
S-DAII are useful as indicators of severity of dental trait anxiety after treatment and at
follow-up.. The recommendation to use more than one dental anxiety questionnaire by
Schuurss and Hoogstraten (1993) and by Locker, Shapiro, and Liddell (1996) still
holds. .
Secondly,, it is advocated that, beside the assessment of dental anxiety, a behavioral
assessmentt of outcome should incorporated. Therefore, dental attendance was
determinedd in the present studies. This may be a more important outcome measure
thann severity of dental anxiety per se. After all, although dental anxiety and dental
attendancee are associated, many individuals pay regular dental visits despite a high
levell of dental anxiety (Schuurs, Duivenvoorden, Thoden van Velzen, Verhage,
Makkes,, & Eijkman, 1985). However, a disadvantage of the assessment of dental
attendancee is that it can only be measured validly one year or more after treatment at
thee clinic is finished. Moreover, this variable may be influenced by factors irrelevant
too treatment outcome (e.g., availability of dentists in the region). Therefore, a need is
feltt for a new outcome measure that incorporates patients' habitual coping style with
dentall treatment and that excludes practical factors that would prevent patients to visit
aa general dental practitioner. One possibility is to extend the single question used in
thee studies reported in Chapters 9 and 10 ("Do you believe you are able to visit a
dentistt outside the clinic?") to several questions that together assess the extent to
whichh patients are able to cope with dental treatment. Another possibility is that the
dentistt to which the patient is referred is asked whether the patient visits him or her
regularly.. However, this is only feasible when the referral procedure in the dental fear
clinicss is changed. Future studies assessing which treatment mode is most successful
shouldd address the question of a more suitable outcome measure first.
Next,, an unforeseen shift emerged in the number of patients treated with BM (from
47%% to about 75%; see Chapter 9). Thus, a rather large change took place in the
numberr of patients considered suitable for a BM approach by the dentists working in
thee clinic. Since there are no indications that the patient population changed
drastically,, it implies that a change took place in the dentists' perceptions with regard
too allocation to treatment modalities. It appeared not possible with the variables used
inn the present study to determine which factors, beside some oral health variables
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(Chapterr 7 and 9), influenced the allocation process. In addition, the results of Chapter
22 indicated that this allocation process is not the same in every dental fear clinic.
However,, it is the opinion of the present author that after several years of experience in
thee treatment of highly anxious dental patients it no longer suffices to point to one's
ownn clinical experience. Guidelines, most of them recently developed, already exist
withh respect to varying aspects of treatment in centers for special dental care, such as
safety,, environmental aspects, the outtake, the waiting list, nitrous oxide sedation, IVS
andd general anaesthesia. However, the experience with regard to the most suitable
treatmentt mode must also be documented and verified, preferably according to the
principless of evidence-based dentistry. Therefore, a study aimed at revealing this
decisionn making process is needed when additional guidelines for treatment in dental
fearr clinics are to be developed.
Att last, during the present study it appeared that it is not easy to conduct research in a
settingg where research activities may imply a disturbance of daily business. Needless
too say, the concerns of the researcher and the clinicians working in the dental fear
clinicc are not the same. On the one hand, the first priority of clinicians and auxiliary in
caree institutions, such as dental fear clinics, is to deliver care. Moreover, the insurance
companiess do not reimburse time invested in research activities; that is, these
investmentss are at the expense of the clinic. On the other hand, the researcher wants to
havee complete control over the situation in order to answer the research question
withoutt any possible alternative explanations.
Fourr years after the introduction of the Quality of Health Care Institutions Act,
whichh requires that institutions such as dental fear clinics assess whether their care is
efficient,, it is getting time now to develop evidence-based guidelines with respect to
thee allocation of patients to treatment modes. Such guidelines would provide the
clinicianss more certainty in diagnosis and therapy. To be able to assess the quality of
caree and to enhance the effectiveness of treatment modalities in the most optimal way,
participatingg in research activities and evidence-based dentistry should be stimulated,
bothh by training dentists in research methodology and by creating the space and
possibilityy for such activities.
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(Summaryy in Dutch)

BEHANDELINGG VAN PATIËNTEN MET EXTREME ANGST VOOR DE
TANDHEELKUNDIGEE BEHANDELING IN EEN CENTRUM VOOR
BIJZONDEREE TANDHEELKUNDE
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Behandelingg van volwassenen met extreme angst voor de tandheelkundige
behandelingg kan in Nederland plaatsvinden in centra voor bijzondere tandheelkunde.
Inn dergelijke centra is kennis en ervaring aanwezig met betrekking tot het gebruik van
bepaaldee methoden die het mogelijk maken deze patiënten tandheelkundig te
behandelen.. Deze behandelingsmethoden kunnen worden ingedeeld in methoden
gebaseerdd op een psychologische aanpak en methoden die gebruik maken van een
farmacologischh middel. De psychologische aanpak kan variëren van het geven van
optimalee controle en het structureren van de tijd van de behandeling, tot afleiding en
graduelee exposure (geleidelijke blootstelling aan tandheelkundige behandeling). In dit
proefschriftt wordt de term 'behavioral management' (BM) gebruikt voor de
psychologischee methoden gezamenlijk. Daarnaast kan tandheelkundige behandeling
wordenn ondersteund door het gebruik van lachgas sedatie (LS), waarbij de patiënt via
dee neus een mengsel van lachgas en zuurstof inademt waardoor hij iets meer
ontspannenn een behandeling kan ondergaan. Verder kan de patiënt worden gesedeerd
mett behulp van intraveneuze sedatie (IVS). De patiënt krijgt via een infuus het middel
propofoll toegediend, waardoor zijn angstniveau dusdanig wordt verlaagd dat
behandelingg mogelijk is, zonder dat de patiënt hoeft te worden beademd. Deze
behandelingg wordt begeleid door een anesthesist, maar vindt wel plaats in de kliniek.
Tenslottee kan tandheelkundige behandeling onder algehele anesthesie (AA)
plaatsvindenn in een ziekenhuis.
Omm effectieve en efficiënte zorg te leveren in centra waar extreem angstige
patiëntenn worden behandeld met deze behandelingsmethoden (BM, LS, IVS en AA) is
hett belangrijk te weten hoe succesvol deze methoden zijn in termen van angst en
tandartsbezoekk na de behandeling. Het doel van het onderzoek beschreven in dit
proefschriftt was het vaststellen van het succes van de verschillende
behandelingsmethodenn gebruikt in één van de angstklinieken in Nederland (Stichting
Bijzonderee Tandheelkunde te Amsterdam (SBT)) en het bepalen voor welk type
patiëntt behandeling het meest succesvol is.
Inn hoofdstuk 2 wordt de stand van zaken in de instellingen voor bijzondere
tandheelkundee beschreven, voordat de Kwaliteitswet Zorginstellingen in 1996 van
krachtt werd. Dit hoofdstuk levert inzicht op in de verschillende opvattingen die binnen
dee angstklinieken leven over hulp aan extreem angstige volwassen patiënten. De
genoemdee wet stelt een aantal eisen aan zorginstellingen zoals centra voor bijzondere
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tandheelkunde.. Eén daarvan is dat de geleverde zorg effectief en efficiënt moet zijn, en
opp de patiënt gericht. In twaalf instellingen voor bijzondere tandheelkunde waar
extreemm angstige volwassen patiënten werden behandeld werden semi-gestructureerde
interviewss met aldaar werkzame tandartsen gehouden over de instelling en het
personeel,, de aanmelding en de intake, de behandeling en het vervolg daarvan. In
vrijwell alle klinieken werd getracht de mate van angst vast te stellen met behulp van
eenn vragenlijst. De wachttijd tot het eerste gesprek varieerde van een maand tot
anderhalff jaar, hetgeen aangeeft dat de vraag naar behandeling groter is dan het
aanbod.. De centra verschilden in de wijze van indicatiestelling van de
behandelingsmethodenn en de criteria voor het terugverwijzen van de patiënt naar een
huistandarts.. Een aanbeveling die werd gedaan was dat de centra de effectiviteit van
hunn behandeling op de langere termijn zouden moeten vaststellen. Het huidige
proefschriftt is een aanzet daartoe in één van de grootste angstklinieken in de wereld,
dee Stichting Bijzondere Tandheelkunde te Amsterdam (SBT).
Inn 1995 introduceerde de SBT een vragenlijst in de kliniek om psychopathologie bij
patiëntenn te onderkennen. Het doel van hoofdstuk 3 was het bepalen van de ernst van
psychischee klachten bij patiënten met extreme angst voor de tandheelkundige
behandeling.. Daarnaast werden de scores van deze patiënten vergeleken met die van
dee algemene Nederlandse bevolking. Het bleek dat patiënten van de angstkliniek hoger
scoordenn op alle psychopathologische dimensies van de vragenlijst dan personen uit de
algemenee Nederlandse bevolking. In een aantal van de volgende hoofdstukken wordt
dee relatie onderzocht van deze klachten met de behandelingsmethode (hoofdstuk 7) en
hett succes ervan (hoofdstuk 8 en 10).
Inn de hoofdstukken van deel II van dit proefschrift werden de psychometrische
eigenschappenn van de verschillende, in de kliniek gebruikte, vragenlijsten beschreven.
HoofdstukHoofdstuk 4 voorziet in data betreffende de psychometrische eigenschappen van de
Kortee vragenlijst Angst voor de Tandheelkundige Behandeling (K-ATB; Engelse
naam:: S-DAI) bij patiënten van de SBT. Deze vragenlijst meet angst voor de
tandheelkundigee behandeling en is ontwikkeld met behulp van een facet-ontwerp,
waarbijj rekening is gehouden met drie situaties die angst kunnen oproepen, vier
tijdselementenn waarop angst kan optreden en drie typen reacties. De resultaten wezen
uitt dat de K-ATB een goed geconstrueerde, betrouwbare en valide vragenlijst is,
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geschiktt voor het bepalen van angst voor de tandheelkundige behandeling bij reguliere
enn extreem angstige tandartspatiënten.
Dee resultaten van hoofdstuk 5 toonden aan dat de recent in het Nederlands vertaalde
Sociall Attributes of Dental Anxiety Scale (SADAS) voldoende betrouwbaar en valide
(construct-- en discriminantvaliditeit) is. Deze vragenlijst is ontwikkeld om te bepalen
inn hoeverre de angst van de patiënt interfereert met de dagelijkse gang van zaken en
socialee omgang met anderen en bestaat uit twee schalen: 'psychologische reacties' en
'socialee inhibitie'. Factor analyse wees uit dat de schaal 'sociale inhibitie' ook in de
Nederlandsee versie als factor onderscheidbaar was. De schaal 'psychologische
reacties'' lijkt echter te bestaan uit drie aparte constructen. Verder onderzoek naar de
schaalstructuurr is raadzaam.
Inn het laatste hoofdstuk van deel II, hoofdstuk 6, worden de betrouwbaarheid en
validiteitt (factoriële en constructvaliditeit) van de uit 52 items bestaande versie van de
Fearr Survey Schedule III (FSS-III) onderzocht in een populatie van personen met
extremee angst voor de tandheelkundige behandeling. Met behulp van deze vragenlijst
kann worden bepaald of iemand naast angst voor de tandheelkundige behandeling ook
bangg is voor andere angstopwekkende stimuli. Algemeen gesteld waren de resultaten
positieff voor de betrouwbaarheid en validiteit in deze populatie. Er werd
geconcludeerdd dat het gerechtvaardigd lijkt om de scores op de aparte angstdimensies
tee gebruiken, in plaats van de minder betrouwbare totaalscore.
Hett hoofddoel van hoofdstuk 7 was het bepalen van de relatie tussen de aanwezigheid
vann psychische klachten en de behandelingsmethode waarmee de patiënt behandeld
werdd in de kliniek. Verwacht werd dat patiënten met meer van dit soort klachten vaker
mett een farmacologische behandelingsmethode behandeld zouden worden. Tevens
werdd onderzocht welke tandheelkundige variabelen (o.a. het aantal door cariës
aangetastee elementen) een rol spelen in het toewijzingsproces. De resultaten wezen uit
datt er geen verschil was tussen de behandelingsmethoden voor wat betreft de mate van
angstt voor de tandheelkundige behandeling en de psychische klachten. Wel bleek dat
patiëntenn behandeld met IVS meer door cariës aangetaste elementen hadden en dat er
meerr vullingen werden gemaakt bij deze groep dan bij patiënten behandeld met BM.
Dus,, patiënten met meer psychopathologie werden niet vaker behandeld met een
farmacologischh hulpmiddel. Het is vooral de hoeveelheid te verrichten tandheelkundig
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werkk dat het meest van invloed lijkt op de keuze voor een bepaalde
behandelingsmethode. .
Vervolgenss werd in hoofdstuk 8 het succes van drie behandelingsmethoden, te
wetenn BM, lachgas sedatie en intraveneuze sedatie, bepaald in termen van
angstreductiee als gevolg van de behandeling en angstreductie en tandartsbezoek een
jaarr later. Verder werd bepaald of en in hoeverre de mate van psychopathologie
samenhingg met behandelingssucces. Uit beide uitkomstmaten (angst voor de
tandheelkundigee behandeling en tandartsbezoek) bleek dat patiënten voordeel hebben
vann behandeling in een angstkliniek en het lijkt erop dat in de BM groep betere
resultatenn worden behaald dan in de IVS groep. Echter, een relatief groot gedeelte van
dee patiënten verbeterde niet naar tevredenheid. Verder bleek dat de mate van
somatischee klachten gerapporteerd door de patiënten samenhing met angst na de
behandeling,, los van de behandelingsmethode. Het percentage variantie dat door deze
variabelee werd verklaard was echter niet hoog, dus de behoefte bleef bestaan verder te
zoekenn naar factoren die samenhangen met het succes van een behandeling. Daartoe
werdenn de studies beschreven in hoofdstuk 9 en 10 opgestart.
Hoofdstukk 7 en 8 waren in eerste instantie bedoeld als pilot-onderzoeken voor de
uitvoeringg van een experimenteel onderzoek waarbij patiënten random aan drie
behandelingsmethodenn (BM, LS en IVS) zouden worden toegewezen. Alleen op deze
manierr zou het mogelijk zijn geweest zonder voorbehoud te kunnen zeggen dat de éne
behandelingsmethodee succesvoller is dan de andere. Echter, de tandartsen werkzaam
bijj de SBT gingen niet akkoord met een dergelijk onderzoeksontwerp, waardoor de
studiess beschreven in hoofdstuk 9 en 10 quasi-experimenteel van aard zijn. Voor deze
studiess werden bij de patiënten van de SBT meer variabelen gemeten dan in de studies
beschrevenn in hoofdstuk 7 en 8, maar de hoofddoelen waren vergelijkbaar.
Hett doel van hoofdstuk 9 was het bepalen van het behandelingssucces in een
angstkliniekk in termen van angst na behandeling, zichzelf in staat achten een tandarts
tee bezoeken buiten de kliniek, tevredenheid na behandeling en tandartsbezoek na een
jaar.. Aanvullende doelen waren het bepalen met welke behandelingsmethode de beste
resultatenn werden verkregen en het bepalen welke behandelingsvariabelen
samenhingenn met het angstniveau na afloop van de behandeling. De resultaten lieten
zienn dat het angstniveau na behandeling lager was voor behandelde patiënten dan voor
patiëntenn die zich wel ooit hadden aangemeld voor behandeling, maar die nooit de
kliniekk bezocht hadden. Ongeveer een derde van de behandelde patiënten dacht in
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staatt te zijn om een tandarts buiten de SBT te bezoeken, en 67% bezocht een jaar na
behandelingg een huistandarts op regelmatige basis (minstens eenmaal per jaar). Er
warenn indicaties dat met de BM groep betere resultaten werden bereikt, maar het was
moeilijkk de behandelingsmethoden verantwoord te vergelijken omdat er relatief weinig
patiëntenn in deze periode behandeld waren met lachgas sedatie, IVS of onder algehele
anesthesie.. Tenslotte bleek dat patiënten die op enig moment tijdens hun behandeling
inn de kliniek de psycholoog van het centrum hadden bezocht, na behandeling minder
angstigg waren dan de anderen. Er werd geconcludeerd dat, alhoewel behandeling in de
kliniekk succesvol bleek in een aantal opzichten, er meer inspanning kan worden
geleverdd ten aanzien van het verwijzen van patiënten naar huistandartsen. Als het
belangrijkstee doel is te zorgen dat patiënten weer behandeling kunnen ondergaan bij
eenn huistandarts, zouden angstklinieken patiënten op een betere manier naar een
regulieree tandarts moeten begeleiden.
Inn hoofdstuk 10 is gekeken welke schalen van de (zelfrapportage)vragenlijsten
afgenomenn bij de aanmelding van patiënten samenhangen met behandelingssucces bij
patiëntenn behandeld met BM. Behandelingssucces werd op dezelfde manier gemeten
alss in hoofdstuk 9. De belangrijkste bevinding was dat de aanwezigheid van angsten
vann agorafobische aard tandheelkundige angst na behandeling voorspelde. Hoe hoger
dee score op de agorafobie schaal van de FSS-III was, hoe hoger de angst na
behandelingg was. Aanbevolen werd dat patiënten met een hoge score op deze schaal,
wordenn geadviseerd eerst elders hulp te zoeken voor deze problematiek.
Inn hoofdstuk 11, tenslotte, worden de bevindingen samengevat en bediscussieerd. Eén
vann de aanbevelingen die in de discussie gedaan wordt is, zoals eerder gemeld, dat het
verwijzingsprocess van de kliniek naar een huistandarts verbeterd kan worden. In de
literatuurr zijn aanwijzingen te vinden dat een meer directe relatie tussen kliniek en
huistandartss tot een hoger percentage tandartsbezoek leidt. Daar regelmatig bezoek aan
eenn huistandarts als een belangrijkere uitkomstmaat van behandeling in een
angstkliniekk zou kunnen worden beschouwd dan angstreductie, zou hier meer aandacht
aann kunnen worden besteed. Omdat ook steeds minder patiënten gesaneerd de kliniek
verlatenn en afbehandeling door een huistandarts vaker nodig zal zijn, is ook
aanbevolenn dat de beroepsorganisatie van tandartsen, de zorgverzekeraars en de
opleidingenn tandheelkunde een bijdrage leveren aan het stimuleren van tandartsen om
angstigee patiënten te behandelen in de algemene praktijk.
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Mett betrekking tot het meten van succes van een behandeling zal toekomstig
onderzoekk eerst aandacht moeten besteden aan de ontwikkeling van een meer valide
manierr om succes te meten. Tandartsbezoek wordt beïnvloed door factoren als de
beschikbaarheidd van tandartsen in een regio, en dit heeft weinig met
behandelingssuccess op zich te maken. Een meetmethode waarbij het daadwerkelijk
kunnenn omgaan met de tandheelkundige behandeling wordt vastgesteld, is gewenst.
Tenslottee bleek gedurende het onderzoek dat het niet eenvoudig was onderzoek uit
tee voeren in een omgeving waar onderzoeksactiviteiten een verstoring betekenen van
dee dagelijkse gang van zaken. De belangen van de onderzoeker en de tandarts in de
kliniekk zijn nu eenmaal niet hetzelfde. De prioriteit van de mensen werkzaam in de
kliniekk is het verlenen van zorg. Bovendien wordt tijd geïnvesteerd in onderzoek niet
doorr de zorgverzekeraars vergoed. Aan de andere kant wil de onderzoeker complete
controlee hebben over de situatie om de onderzoeksvraag zonder beperkingen te kunnen
beantwoorden. .
Inn de discussie werd verder gepleit voor een verschuiving naar een meer evidencebasedd benadering van de behandeling van extreem angstige patiënten. Daaruit vloeit
voortt dat onderzoek is gewenst naar de manier waarop het toewijzen aan de
behandelingsmethodenn plaatsvindt. Alleen door het documenteren en verifiëren van de
ervaringg die er is op het terrein van de behandeling van deze patiënten kunnen verdere
richtlijnenn voor behandeling worden opgesteld. Echter, om de kwaliteit van zorg en,
daarmeee samenhangend, de effectiviteit van de behandeling, optimaal te kunnen
evaluerenn moet deelname van medewerkers in angstklinieken aan
onderzoeksactiviteitenn worden gestimuleerd en dient een verschuiving plaats te vinden
naarr een meer evidence-based manier van werken.
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Aann de totstandkoming van dit proefschrift hebben vele mensen een bijdrage geleverd.
Opp deze plek wil ik een ieder bedanken die op enigerlei wijze de afgelopen vijf jaar
mijj heeft bijgestaan, geholpen, geadviseerd, ingewijd heeft in de problematiek van de
angstigee patiënt en de behandeling van deze patiënten, gesteund heeft of op wat voor
manierr dan ook interesse heeft getoond in mijn bezigheden. Een aantal personen noem
ikk met name.
Prof.. Dr. J. Hoogstraten, beste Johan, je staat niet alleen bovenaan omdat je eerste
promotorr bent. Je hebt op de jouw welbekende, strakke manier de totstandkoming van
hett proefschrift in de gaten gehouden. Daarbij heb je op die momenten waarop ik het
nodigg had, snel en efficiënt advies en steun gegeven. Veel dank voor de vrijheid, het
geschonkenn vertrouwen en de bijdrage aan mijn ontwikkeling als methodoloog vanaf
mijnn studietijd tot nu. Ik verheug me op de voortzetting van onze samenwerking op
ACTA. .
Prof.. Dr. M.A.J. Eijkman, beste Michiel, als geen ander heb jij bijgedragen aan mijn
introductiee in de tandheelkunde. Je prachtige verhalen over angstige patiënten en je
wijzee levenslessen zullen me altijd bijblijven. Bedankt voor je zinvolle suggesties, die
voorall in de discussie goed tot hun recht zijn gekomen, voor je enthousiaste houding
enn voor het bieden van de kans om mijn promotieonderzoek te combineren met een
aanstellingg als docent bij de afdeling. Ik vind je een prettige "baas".
Dr.. A. de Jongh, beste Ad, je taak als co-promotor heb je serieus en gedreven op je
genomen,, zoals alles wat je aanpakt. De manuscripten van de hoofdstukken voorzag je
altijdd kritisch van commentaar, en hoewel we soms van mening verschilden met
betrekkingg tot je opmerkingen, heb ik veel van jouw manier van artikelen beoordelen
geleerd.. Je hart voor het onderwerp en het meeleven met het verloop van het
onderzoekk werkten stimulerend. Hartelijk dank voor je scherpe blik en je begeleiding.
Dr.. P.C. Makkes, beste Peter, ondanks je drukke werkzaamheden bij de SBT had je
altijdd tijd voor me wanneer ik iets met je wilde overleggen en je hebt voor een
plezierigee samenwerking met de SBT gezorgd. Voor deze goede samenwerking wil ik
ookk de vele andere medewerkers van de SBT bedanken die mij van dienst zijn geweest
inn de afgelopen periode: Wouter Roschar en Reina Evendik, de tandartsen, assistentes
enn psychologe van de afdeling Angstbegeleiding en Gehandicaptenzorg, en last but not
least,, de medewerkers van de administratie/balie.
Naastt de medewerkers van de SBT wil ik alle andere personen bedanken die hebben
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bijgedragenn aan de omvangrijke dataverzameling die ten grondslag ligt aan dit
proefschrift.. Op de eerste plaats bedank ik de studenten tandheelkunde en psychologie
diee in het kader van hun opleiding hebben meegewerkt aan dit onderzoek. Uiteraard
zouu ik nergens zijn geweest als de patiënten zelf niet elke keer weer bereid waren
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omm patiëntenmappen in te kijken.
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julliee midden gekozen. Eén persoon dank ik in het bijzonder, Ivonne Mantel, voor alle
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Lievee Monique, het is fantastisch om zo'n creatieve vriendin te hebben, op een
gebiedd waar ik zelf toch echt tekort schiet!
Tenslotte,, zoals vaker in dit soort dankwoorden, richt ik me op de laatste plaats tot
dee personen die in het leven buiten het proefschrift het belangrijkste zijn: Sjaak en ma.
Samenn met jullie kijk ik uit naar het nieuwe leven.
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