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Abstract — Objectives: The aim of this meta-analytic and systematic quantitative
approach is to examine the effects of behavioral interventions for dental anxiety
and dental phobia. Methods: Eighty studies were identified where dental fear
treatment with behavioral methods was evaluated. Thirty-eight of 80 met entry
criteria and were included in a meta-analysis. Results: The calculated effect
sizes (ESs) for self-reported anxiety after intervention indicate positive changes
in 36 of the 38 studies and no changes in two. The overall ES = 1.8 (95% CI: 1.6,
1.8). The percent of subjects with post-treatment dental visits in the first

6 months post-treatment varied between 50 and 100%. The overall ES for
attendance at dental visits, weighted by sample size, is 1.4 (95% CI: 1.3, 1.6). The
homogeneity analysis indicates that the studies cannot be adequately described
in one ES. The reported percentage of subjects with a dental visit between

6 months and 4 years post-treatment varied from 48 to 100%. The overall
weighted ES for visiting the dentist, adjusted for drop-outs in the studies, is 1.2
(95% CI: 0.99, 1.4). Conclusions: Despite extensive heterogeneity, changes in
self-reported anxiety represent medium to large ESs. Patients signing up for a
behavioral intervention for dental fear can be expected to report a significant
reduction in their fear, and this effect generally seems to be lasting. Mean long-
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Three to five percent of the adult population in
western societies suffer from dental phobia, while
up to 40% of the adult population have been
reported to be fearful of dental treatment (1-4).
Kleinknecht (5) concluded that the clearest indica-
tor of fear was the number of dental appointments
missed or cancelled. Thus, reliable appearance at
the dental clinic is a major behavioral criterion of
fear reduction (6, 7). Dental fear may be a condition
with effects limited to the dentist’s office or may
have widespread consequences. Oral health may
be compromised (4, 8, 9). Phobics can also experi-
ence negative effects in everyday life including
compromised social interactions, increased use of
medication, and increased time lost from work
(10-11).

When dental fear is explicitly treated, psycholo-
gical therapy with or without adjunctive anxyliotic
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medications is the typical intervention. Reported
psychotherapeutic  interventions are mainly
behaviorally or cognitively oriented. Most reported
treatments include components based on system-
atic desensitization (SD) (12). SD uses relaxation to
counteract and weaken the fear response during
gradual exposure. In the dental setting exposure
has been performed in vivo clinical rehearsals (13-
15) or visualized (16, 17). Sometimes video presen-
tations have been used (14, 18, 19). Relaxation can
be achieved in a number of ways (20-24). There are
also controlled studies of hypnosis (17, 25, 26).
More recently, researchers have attempted to
adapt cognitive therapy to the treatment of dental
fear (24, 27, 28). These treatments aim to alter and
restructure the content of negative cognitions and
enhance control over these thoughts. A one-session
cognitive treatment of dental phobia has also been



evaluated (27). Sometimes treatment includes ther-
apy components with different theoretical back-
grounds that are used in a broad-based package
and adapted to individual needs (23, 29). Cognitive
reattribution and other educational approaches
underlie most of these interventions. There are
also educational effects from behavioral treatments
that combine components of exposure and clinical
rehearsals (14, 18, 30). Education is fundamental to
the so-called “iatrosedative” technique, (31, 32),
and the separate value of informative education
has been tested (33). In addition, education consti-
tutes a major part of group therapy (14, 34, 35).
However evaluations of separate educational mod-
alities are sparse (34, 35).

We have identified five published reviews of
dental fear treatment in adults (36-40). Each covers
a limited aspect of the literature. A common
conclusion is that approximately 80% of patients
treated will be able to receive ordinary dental care
as a result of these experimental interventions. It is
unclear, nevertheless, if this result can generally be
expected when behavioral interventions are used to
treat fearful adults outside of study settings.

The aim of this meta-analytic and systematic
quantitative approach is to examine the effects of
behavioral interventions for dental anxiety and
dental phobia for adults. The major questions
addressed are: (1) Do behavioral interventions
contribute to significant anxiety reduction? (2) Do
behavioral interventions result in significantly
improved dental attendance in regular dental care?
(3) Are the changes lasting?

Methods

Study selection and inclusion criteria

Papers were first identified by using key word and
medical subject headings in the databases PubMed
and Psychlit covering the period from 1966 to 2001.
The search was conducted in November 2001. Two
of the authors (G.K. and U.B.) jointly inspected all
information extracted from the papers, and deci-
ded which studies to include or exclude. A number
of different terms (dental fear, dental anxiety,
odontophobia, treatment, interventions, etc.) were
combined in order to include possible relevant
studies. The reference list of each identified paper
was then inspected for relevant articles or book
chapters. In addition, papers known by the authors
but not identified earlier were included. In cases
where the authors indicated that the published
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data were preliminary and the paper was not
followed by a subsequent ‘final’ report, the authors
were contacted. In some instances, authors were
contacted in order to obtain additional statistical
information. Cited, but unpublished theses, were
located (41-43).

In order to be included in our analyses, the
sample of the study had to be adult subjects with
documented high dental fear or avoidance. Also,
outcome measures had to include at least self-
reported changes in dental fear and preferably
include changes in dental behavior/attendance
post-treatment. Single-subject designs or studies
with insufficient statistical information to permit
calculation of effect sizes (ESs) were excluded.
Also, studies with group designs intended to
explore a specific issue not related to general
treatment outcome were excluded. Studies with
pharmacological interventions only were excluded.
In cases where different papers reported the out-
comes on the same group(s) of patients, only one
paper was included. In such cases, more than one
paper was evaluated in order to yield sufficient
statistical information to calculate ESs.

Thirty-eight studies that met the criteria for
inclusion were selected from a pool of 80 reports
(Table 1) (6, 8, 13, 14,17, 18, 21, 24, 26-28, 30, 32, 34,
44-67). Appendix A lists studies that were exclu-
ded along with the reason for exclusion.

Classification and coding system

Interventions—The studies and their interven-
tions are summarized in Tables 1 and 2. When
more than one intervention method (with or
without control/comparison group) was reported
in the same paper, each was listed separately in the
table. Thus, one study citation can include up to
three behavioral interventions.

Consistent with earlier reviews (36-40) we have
categorized the interventions as behaviorally oriented
approaches (BM, including applied relaxation, bio-
feedback, behavior therapy, systematic desensiti-
zation, participant modeling, stress inoculation
training and hypnosis) and cognitively oriented
approaches (CT). In addition we have added educa-
tional interventions (EI). When a study design
contained more than one control condition, we
compared the behavioral intervention to one of the
control conditions. We made the choice of which
condition to treat as the comparison group from a
descending list of priorities first choosing general
anesthesia (GA) if present, then intravenous seda-
ztion (IV), and so on through waiting list (WL),

251



Kvale et al.

0¢-1 (80°6) 6C'8 ESIN ON i AL X (95-00) 6'S¢ ()8t S9X S1ISvVd ON ON  (¥9) [IPPPI1 % SuIN
PI-1 9 9K SOA WA 10N /NG X (Zg-61) LT (8) 0 ON ON EON ON  (£9) Te 10 S1ogeH
L XeN
ge-1 9¢C1 SN EEIN ‘guedN  N4/1D X (0519 Te () g€ EON ON ESN ON (29 Te 30 uostirey
uoArd (09-02)
10N Sv/Ty p15°A SOA 2UO TM/1H X ¢/ (65-61) 6 (11) 6€ ON 91 <svd ON ON  (T©) e 39 uewparLy
0c-1 629 ON SOA usAIS JON Nd X (89-C0) 99¢  (91) 9§ ON ON IESIN ON (€T) Te 39 yrwug
Uu9AI3
10N Gl SOX s9X  udAIS 0N VO/ING X wepaw [¢ . (6€) 66 SOX ON SOX ON (15) wo18310g
payrodax
L0 96’1 SN ON ab AL X (€7-10) 8°0¢ el ON €¢1<Svd 10N ON (TH) poompe[g
07T 08S SOk ON 68 GJNd/ID X (99-12) 91€ () T EN ON EN ON  (0S) Te 3° wiewaL3(
uaAI3 uoAIg
ION ION ON ON suo dv/14 X +1¢ 90T EN SoX ESN ON (67) PY21eD
uoAId
10N ¥'6 ON ON i4 Nd X (I1S—2D) 8'1€ (9 91 ON ON ESN ON (8%) Te 3 12HUNED
L1-1 (8% 08 BN SOX 01-9 N4 X (Le-10) SLe I 11 ON ON SOA ON  (ZP) Te 39 uostueHy
uanIg ™ (G€) WHOMSPUE[IOF]
10N ON ON I /Nd/1d X usAIS JON ) ¥¢ SOX ON SO ON %y S9SON
(89-19) (62 “81) uosspeD)
1e-1 501 SOA SOA 01-9 N4 X Uerpsur 0g (9 ¥¢ ON ON SOA ON 3 ua13drog
usA13 ¢l XeN 8'¢G (9%) @pur]
10N Al N SaX uedN VO/INg X uerpaw gg  (6€) 66 EN ON SoX ON 3 uo1drog
u2A13 dv (9) WIAWIUBY
01-1 10N ON ON 01-9 / N4 X (€5-61) T'8C ) L2 ON ON ESN ON % UreIsuIag
(S9) Te
qI-1 9L SOA SOA 01-9 N4 X (6¢-10) €6C @ o1 ON ON SOA ON UOSSs[IeD
uoAIg M
JON ON ON 01-9 /W4/14 X (95-90) 9¢ ¥) 61 SIX ON ON ON (¥©) PUIED
REYNK]
1IN ¢ 12 01-9 Nd X udAIS JON (9) 0T ON ON SoX ON (€0 Te 39 yero)
UdAI3 (17 Te 1@
10N i4 ON ON 01-9 TM/Nd X (87-81) 9¢ (8) £t TASIN ON ¢ON ON D{SMI[qOIM
udAI3 (§9) uasaIoy],
1ION L€ ESN ON 0L Xelw  dV/INg X 90¢ (6) 9¢ ESIN ON ESIN ON R meys
(s1eak) @as) dIed  juduneaN) jusurEa) adAy, UoIeasar  OWIIpD  JIpP (98uer)  (orewr)  pazmwu 91008 ared srsouderq Apmig
a8uey s1eak [eyuap [eJUdp  IBd) [RJUDP Juoneonpy  [ejud(] Iedy s1eak u -opuey APIXuy  [ejudp
ued  [eurou SOPNUI  I0J SUOISSIS [euaq  ueaw a8y reuon
Je pawIe  UOHUIAIIJUL Jo 'ON ~UdAUOD
Apoydxg [e30L, souIpR
oueproae sonsLIRORIRYD
reusg JusuIeaIL], [euonnynsuy uorsnpuy

JeaJ [eJUap JO S)USUI}Lal) [RIOIALY] JO SISATeUe-B}oW ) UI PIPN[OUT SATPNIS d} JO SONSLIaeIRY)) T d[qe],

252



Meta-analysis of dental fear treatment

‘Y ¢ SISe] uoIssas LUMMNﬁ

“pasderod are sdnoid ‘seousiagzip dnoid juesyrusis jueasper ou 03 an( "paytoda are NG JO sapowt oM,
“A[ren3ar Arey Jusuneas [eyusap papusne spusned ayy Jo ULAdS,
“Burzirewruns 10y UOISSIS AUQ,
“uonuaASul Jo 2d43 o3 Surpiodde ‘omy 03 pasdeqiod a1e sdnoid oy A[reurdLQ,
‘sdnox8 a3 03 A[renba pajeoorre st no-doxp renrur oYL, JuswIEsI} 10§ SWILd /¢ ‘PIPNUL Pue d[qeims aom sjusned om3-A1107,
"sasA[eue JUSLIND 33 Ul PIpNIXa a1k AdY], 'spalqns [nyresy A[pierspow oz papnpur os[e Apnis ayL,
"u3ISap IDA0-SSOID PAIBIN

"URIPIIA,

's1eak G = @dUepIOAR UBIPAN,
"21d [eJURP AJUNUIIOD 0} PALIRJaI d19M AV} 910§aq dIUI Pazi[erdads 3y} Ul JUSURLal} JO SUOISSAS OM] PIAIRIDI YO UL Pajeal} Sjuane],
*Apn3s JUSLIND ) Ul PIPN[IUL J0U SI /(9 = 1) ,JOIUO0D }I0JJd PIpreur), UoRIpUod [O1U0d
YL *(9 = u) oqedeld uonuee 03 paredwiod pue (USALS S3OUSIDHIP JUBIYIUSIS Jueas[er ou) pasdef[od are (g = u) Surepow juedonred ‘(£ = u) Surppow droquiAs ‘(9 = u) amsodxa payenpern,

ac—0
uaA1g

JON
uaA1g

JON
uaAI3

1ION

0€-0
LY\

10N
uaAId

ION

ve—¢
S0
0C¢-1
/9¢-1
uaA1g
JON

Le1
01-0
8¢-0
/€€-0
710
0c—7¢
uaAIg
JION
9¢—0
/€1

4]
(89 LTl
/F8) L11
(NI
/Te) LT

@9 101

£(68) 89
(89) 471
/®8) L'11

1Y

(64) 98
«ZU9AI3 10N
(€7) 89
/(€L) 68
g6
09 09
(89 £¥'E
99 /501
€L
8
()4
F9) ¥9
/®L) ¥0L

SIX

SIX

SIX

S9X

S9X

SIX

SIX

SIX
SIX

SIX

SIX

SIX
SIX

SaX
SIX
SaX
ON

SOX

SO

SO

ON

SOK

S9K

SO

SOX

ON
ON

SOX

SO

SR
ON

S9K
S9x
S9K
ON

SOK

al-v

0] §

8 Xe\

01-9

(0]

ouo

ouo

01-9
01-9
¢01-9
9

¢01-9

we
W4/ LD

o IM/INE
Wd/1D
NG
N/ LD
M/

ocNE
Nd

ZIM/ NG
<CND /NG

TM/1D/13
Nd

M/ NS
o VO/INd
stNE
TM/ID
/ING/14

TM/NE

X

x X X

+61
¥'9¢€/57Ce
7'0€
I'ye/G1€
WL~L1) 8°€¢
¥9e/6Ce
(94-61) 9%

(€570 S¥¢

(@910 €¥v
(09-€0) 6'S¢
/ (86-¥0) ¢'6¢

(T5—c0) ¥e¢
(£1)80¢€ /(9°0)

S0¢ /(F9) L1€

(96-00) 2'€¢
(09-€0) 8'9¢

/(§9-61) (69

Le

uaAIS JON

(15-61) T'€e
(69-00) €9¢
/(89-61) ¥'LE

(60) 1302
o) TF
(T1) 0€ge
(0¢) 11
<e(€11) 08T
eld) TF
(E1) 486

) 1T
a2(d) 64

(1£) 92
+2(0) 7T

(S0) 78
=¥ €C

54!
8 1c
(&) 88

(6D 1¥

21099 €71

ON

SIX

ON

SaX

ON

S9X

ON

¢ON
ON

ON

SIX

SIX
¢ON

AN
ON
ON

SaX

SoX

ON

gL <svd
001 xXeIN
‘SVA U0 06
€L Isvd
ON

eI <svd

91 < svd

€1 <svd
ql < sdda

gL <svd

ON

gL <svd
ON

gL <svd

ON
gL Isvd
€L Isvd

gL <svd

S9x
9K
S9K
S9K
S9X
S9X

1°N

SOX
SOX

SOX
SOX
SOX
SOX
SOX
SOX
ON

SOK

ON

ON

SIX

ON

ON

ON

ON

ON
SIX

ON

ON

ON
ON

ON
ON
ON
ON

ON

(99) Te 19 oreay
o) e P
USSWIN[TIA

(29) Te 10 woy],
(80) T 1
ua13819g
(19) e 31
uewiey

(0€) usswmIIIM
(09) Poom

2 UPWpPALL]
(69) Te 3

Sragayery

(€p) unro

(90) 'Te 19 2100\
(VAR LRE
puensIewweL]

(£7) 'Te 1@ y3uof ap
(89) Te 13 TIPPPI'T
(£S) preedspoig

29 9I00]N

(8) 'Te 19 31agayey

(96) "Te 19 sInnydg
(GS) sserD
% BReD

(99) Te 39 2100

253



‘001 = u d1om sjuaned S[qISIP A[enusiod,,

"9PIX0 SNONTU YHM UOHIPUOD B Sapnidul Apnys ayT,,

"0z = u ‘dnoi3 uoneorpaw-a1d e sapnpout os[e Apnis Sy,

"0z = u dnoi3 uonesipaw-a1d e sepnput osfe Apmys 3y, o paddoip 1§ ‘spusned s(qidie 16 Suowry,,

‘78 = U UI pajenieas sem adUepIoAe [eus(

'sdnoig ssooe asderjod e Ajmsnl sajqerrea awoono ur sdnosd usamiaq SIOUDISJJIP [LITISIIE)S

ou pue sjuswrudisse dnois 1espup) ‘sasATeue wolyy papnpxa 1M Jnq ‘yO paAredal sjuaned ) Jo SW0g "SAT 10 ‘ON Y3M UOHRUIGUIOD UT 10 SUOTe A JO UOHRUIqUIOd € paaredar sjuatyed ayL,,
"08C St USAIS ST U [eJ0L .

"9PIX0 SNONTU YHIM UOHIPUOD [eUOHIppe e sapnpur Apnys oYL,

U 1M %0€ "SA %Cy "soejuadiad ur uAIS SI XaS,,

“Apmys a3 ur papnpur Arenioe are syuened 19 A[uQ,,

Juauryean ayy 03 1oud ared [eyusp pusye pnod spalqns ay Jo 67,

‘JNd S PayISSe[d SI UORuaAIRIUI 3y} pue (Adeiay) [e101ABYaq Pue PIUSLIO SARIUZ0D) JUSWLAL} JO SIPOW 0M} 33 10§ Aejeredas usald jou st judunyean-jsod—aid sa100s Ajarxue payrodei-jas,,.
‘JuBUneal} 210J2q 18K AU} UIYIIM ISHUSP 33 0} udaq daey o} 31odar syusned usasg,,

“UORLIIE 3Y} Ul papn{oul jou ale ‘dn moys jou pIp ng ‘awod 03 paaide jey spuened (f,,

(£S) "9 It pajIodar “I9AdMOY ‘DIe 3SAY, "SOPOW JUSUNLAL) [EUOTIPPE 0M) sapnpout osfe taded ayf

‘sisoud A,

‘sisoud A1,

"Apnys Juauryean-jsod—aid se pajean; sny st pue ‘ejep pajussaid jusnyins oYM dnoid [013uod A ' sapnpur Apnys ay Liz

‘1oded oy} ur usAId eyep mer uo paseq payndwo),,

‘uaAI3 jou st weidoxd ayy ur papnpur A[feurio sjusned jo equnu ay ‘pavide ¢z pue ‘dn-mofoj sy ur papnjoul papudiul arem sjustjed pajesn A[nyssadons xis-Ajuam],,
‘sdnoi3 ur pajearn; syuened pue ‘syusned pajesn A[renprarpur yioq sepnpuy,

“USAIS UOEULIOJUL WO Paje[nd[ed)

"¢ = u ‘dnoi3 [onuod JNJ e sapnpur Apn3s Sy L

‘syuened 1esj Tejusp pajeany A[nyssadons jo dnoid pajoses e jo dn-mofrog e st Apnis ayL,,

“paje)s Jusunjear) a10jeq no paddoip S nq ‘9[qISe a1em syuened ¢,

"$OUDIDHIP dW0dINO dnoid JULdYIUSIS OU 3IM JNF JO SIPOWL JUSIDJFIP OM) PIAIDIDL DA[PM], "PIPTOUT d10M UNSIH,,

‘sno-doip se pejean are sjuened om) SSOYL "PoIERIUT SEM JuSUIIESn} 910j9q N0 paddorp om[, ‘papnpur a1em gg ATuo ‘syusned oqiSe Aqrenusiod ¢p A[reos JO,

-axed rendax ayy aptaoxd [[Im jeyy 3SHUSP A3 Aq PAIGAI[RP ST JudUIIEd} AYL,,

‘1oded jusrmd oy 105 onbrun sxe dn-moqroj uo payrodar ereq *(8) Jo Ul pajiodar se spalqns swres a3 are IS L,

Kvale et al.

254



premedication (PM), nitrous oxide (NO), and
attention placebo (AP) conditions. Some papers
report multiple experiments within the same study:
these comparisons of different interventions were
analyzed separately. Multiple comparisons are
indicated in Table 2.

We recorded whether dental treatment was an
integral part of the intervention, and whether
general dentistry outside a specialized university
or fear clinic was an explicit end-point. Also, we
classified each study as conducted within a spe-
cialized fear clinic, in a general dental setting, or
within a primarily educational or research setting.

Outcome variables—The studies were coded for
two independent outcome measures: changes in
self-reported dental anxiety, and dental attendance
in a private practice or community clinic outside of
the dental anxiety treatment setting. Attendance
measures were grouped into less than 6 months,
6 months to 4 years after the intervention, and
longer-term. The definition of dental attendance
varies between studies. Not all studies included
sufficient information on all outcomes.

Drop-out, attrition—Not all studies reported
drop-outs from treatment. This represents a sub-
stantial challenge to assessing the effectiveness of
treatment as ESs are strongly impacted by sample
size. Also, the definition of a drop-out varies
between studies. In order to address this dilemma
of unaccountable discrepancies between the num-
ber of eligible patients and the number who
completed treatment, we have reported the post-
treatment attendance ESs both with and without
attrition.

Statistical procedures

Estimation of effect size—ES for self-reported
dental fear was calculated by subtracting the mean
of the control group from the mean of the treated
group at post-treatment and dividing by the pooled
standard deviation of the two groups. The pooled
standard deviations were used because they pro-
vide a more precise estimate of population variance
than the standard deviation of either the experi-
mental or control conditions (67). For single-group
pre-post-studies, ES was calculated based on the
subtracted mean pre-post-treatment divided by the
pooled standard deviations. When means and
standard deviations were not provided ES was
estimated from appropriate F, ¢, or P-values. When
relevant outcome measures were reported as non-
significant, the ES was considered to be 0. The
DSTAT program was used to calculate the ESs (68).

Meta-analysis of dental fear treatment

A positive ES indicates a reduction in self-
reported dental fear from pre- to post-intervention
or a difference in the proportion of subjects who
had a dental visit after behavioral treatment. ESs
represent standardized z scores that can be inter-
preted as the distance, in standard deviation units,
between the mean value in the intervention group
and a similar value in the control group. An ES of
zero indicates the same average level of a given
outcome in both groups. An ES of 1 implies that the
average level of outcome (e.g. dental fear) in the
control group was one standard deviation greater
than the average level on the same measure in the
treatment group.

Dental attendance was treated as a dichotomous
outcome at each period. ES was calculated based
on the proportions of subjects in each group with a
dental visit after treatment. Studies with single-
group pre-post-designs were treated analogous to
two-way chi-square tests. An ES of zero indicates
that 50% of the group went to the dentist after
treatment and a negative ES indicates that less than
50% went to the dentist. The proportion of subjects
with dental visits in the intervention group is
reported together with the ES. To prevent the
calculated ESs from being distorted by the results
from small-sample treatment groups, each was
weighted by sample size.

Homogeneity analysis—Homogeneity tests (69, 70)
were conducted to check whether observed ES
estimated a single population value differing only
by sampling error or represented a real difference
among studies along with sampling error. If the
distribution of ESs is homogenous the weighted
mean and confidence interval can be interpreted
as estimating a single-population ES. If the distri-
bution of the observed ESs is heterogeneous, there
are real differences among the ESs. In the latter
case, a breakdown of the ESs is warranted in
order to identify meaningful factors behind these
differences.

Results

Study characteristics

The most common inclusion criterion is refusing
conventional dental care (28/38 studies). Mean
dental avoidance varies from less than 2 to nearly
13 years. Only three of the studies included a formal
diagnosis of dental phobia at entry (30, 42, 61). The
majority of the patients are women. Mean age is
typically between mid-twenties to mid-thirties.
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Seventeen of the 38 studies were performed
within four specialized clinics for treating dental
fear and include self-referred or health-
professional referred subjects for dental anxiety
treatment. Eleven studies originated from one
specialized clinic (Goteborg). Among the remain-
ing 21 studies, 17 are primarily based on a Ph.D.
thesis, which implies that patients were specifically
recruited for that purpose. Two studies, both by the
same author, were conducted within a setting of
ordinary dental care.

Characteristics of the interventions
In 16 of the 38 studies, patients were randomly
assigned to a treatment condition. In four cases the
assignment procedure was not specified (see
Table 1). In nine cases, the randomization includes
a true control group. When this is the case the non-
behavioral intervention serves as a long-term con-
trol in only four studies. These four represent two
different samples and are from a single institution.
Thirty-four of 38 studies include behavior modi-
fication (Table 2). Most studies use a mixed
intervention package. Fourteen of the 34 studies
that include behavior modification, use BM as part
of a package. Seven of the packages include an
educational intervention (EI) and seven of the
packages include cognitive restructuring (CT).
Twenty-two of the 38 studies include dental treat-
ment as part of an intervention. Twenty-nine of the
38 studies use receiving conventional dental care as
the primary end-point of treatment.

Outcomes

Self-reported dental anxiety—The overall ES for the
self-reported dental anxiety interventions was 1.78
(95%CI: 1.67, 1.89) in the 35 separate interventions
where the data allowed an estimate. The ESs for
self-reported anxiety indicate positive outcomes in
33 and no change in two (Table 2). In eight cases,
the confidence intervals (CI) indicate a slight
negative change that cannot be ruled out. The ESs
vary substantially (Table 2).

Significant heterogeneity among the studies was
seen (Q = 333.812, d.f. =40; P <0.0000). This
suggests that the sample cannot adequately be
within a single effect size. Even when the largest
outlier was removed, the heterogeneity persisted.
In order to investigate whether ESs derived from
controlled studies differed from single-group pre—
post-designs, a homogeneity analysis was per-
formed on the controlled studies alone (ES = 1.59,
95%Cl: 1.42,1.77, Q = 186.97, d.f. = 16, P = 0.000).

Meta-analysis of dental fear treatment

This analysis still indicated that the sample is not
adequately described with a single ES.

Dental attendance post-treatment—ESs and per-
centages of subjects with dental visits post-treat-
ment are given in Table 2. Thirteen of the studies
could be classified as controlled when this outcome
measure was assessed. Five of the 13 were con-
ducted in a specialized dental fear clinic (Gote-
borg), partially on the same sample of patients, but
with different periods of follow-up.

The overall ES, weighted by sample size, is 1.4
(95% CI: 1.27, 1.58). Reported percentages of post-
treatment attendance within 6 months varied
between 33% and 100%, with a mean attendance
of 79.5%. In eight of 30 cases where visits were
measured, the CI implies the possibility of negative
ESs, indicating no treatment effect. The analysis
indicates that the studies cannot be adequately
described in a single ES as a result of heterogeneity
(Q =585, d.f. =29, P <0.00). When attrition is
considered, the overall ES is reduced to 0.76 (95%
CI: 0.61, 0.92). In 12 of 27 cases where attrition
(number of subjects enrolled did not match the
number on whom the investigators reported
results) is provided, the CI indicates a possibility
for negative ESs, again indicating no documented
treatment effect. Since the number of controlled
studies is so limited, contrast analyses between
controlled and single-group outcome studies were
not conducted. Note, however, that in the two
controlled studies within a specialized dental fear
clinic, one ES was 0.62 while the other was
essentially zero (47, 52).

The overall ES was 1.17 (95%CI: 0.99, 1.35) for
dental visits between 6 months and 4 years. The
proportion of subjects with visits varied from 48 to
100% post-intervention. The criteria for regular
dental attendance varied across studies. When
attrition was considered it varied from 36 to 93%,
with a mean proportion of subjects with at least one
dental visit of 76.9% in this interval. In six of 14
cases where this outcome could be studied, the
individual CI indicates the possibility of a negative
ES. There is considerable heterogeneity within the
sample (Q = 295.98, d.f. = 13, P < 0.00). The over-
all ES when attrition is taken into consideration is
0.46 (95% CI: 0.31, 0.62). In eight of the 14 cases the
CI indicates the possibility of a negative ES. As
most were single-sample post-intervention studies,
contrast analyses were not warranted.

Because few studies addressed longer-term
attendance it was not possible to calculate an ES.
The percentage of subjects with dental attendance
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after 4 years varies from 69 to 100% when attrition
is not included. It is reduced to 62-81% when
attrition is considered.

Discussion

Previously published reviews on the effect of
behavioral interventions for dental fear and dental
phobia have concluded that approximately 80% of
the patients will seek conventional dental care after
treatment, and that there is evidence that this effect
is lasting (38, 40). The current meta-analysis,
including 38 studies from a potential pool of 80
papers, clearly challenges this estimate. The most
obvious feature of the studies included in the
current analysis is the heterogeneity despite the use
of reasonably strict inclusion criteria (71, 72). This
heterogenity is reflected in sampling procedures,
population characteristics, design, reported attri-
tion, outcome measures, and effect sizes.

It is a common finding in meta-analyses that
studies with pretest—post-test designs yield sub-
stantially larger ESs, especially on self-report meas-
ures, than comparison-control group designs (71).
Despite this, studies that could not be classified as
having a comparison control group were included
in this analysis. The main reason for this is that
inclusion of studies based on within-subject designs
allowed for a much broader, and thus more repre-
sentative, review of the research literature. Also,
potential bias in favor of studies based on within-
subject designs would be detected by homogeneity
analyses. Despite significant heterogeneity, all stud-
ies reported reductions in self-reported anxiety, and
all calculated ESs indicated positive clinical chan-
ges. Thus, it seems reasonable to infer that the
heterogeneity primarily refers to some underlying
differences in sampling that do not seriously reduce
the validity of the reported changes.

It is striking that few of the 80 studies on
psychological interventions for dental fear fulfill
the basic criteria for randomized controlled trials.
Even in many of the 38 studies included in the
current meta-analysis, subjects were entered with-
out a formal diagnosis or the investigators failed to
use a commonly accepted end-point. This means
that there was neither a common standard across
the studies for estimating the magnitude of the
dental fear nor a standard end-point. It is well
known that patients suffering from dental fear
actually may endure dental treatment intermit-
tently, most often in acute pain, and also that some
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patients may suffer from severe dental fear without
being phobic. Most studies included patients that
have not avoided dental care. Thus, the lack of
detailed behavioral data for estimating anxiety pre-
intervention seriously confounds outcome esti-
mates. Some studies include a behavioral test for
evaluating anxiety in the dental situation before
and after treatment (43).

A less distinct picture emerges regarding dental
attendance post-treatment. Several of the con-
trolled studies performed on patients with severe
dental anxiety seeking care at a specialized clinic
found the condition treatable and the change
lasting (51, 53). These studies were performed by
a single group of researchers. The majority of the
comparable studies, although with weaker designs,
report higher drop-out rates as well as lower
proportions of subjects with dental visits post-
treatment. Also, a general concern in meta-analyses
is publication bias where negative studies may not
have been reported thus inflating both anxiety and
post-treatment attendance effects (73).

Thus, most of the studies evaluated demonstra-
ted anxiety reduction with behavioral treatments,
and none reported a worsening of the condition.
However, the heterogeneity of the intervention
packages did not allow for quantitative compari-
sons between modes of behavioral treatment. This
meta-analysis demonstrates that well-designed
randomized clinical trials of behavioral interven-
tions for dental fear are warranted.
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Appendix

Studies of behavioral interventions for dental fear that were evaluated but excluded from the meta-analysis

Study

Insufficient
statistical data

Not severe enough
dental anxiety

Too few subjects/
preliminary

Reported
elsewhere
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Molin & Seeman (74)
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Klepac (75)

Horan et al. (76)
Mathews & Rezin (77)
Beck et al. (78)

Miller et al. (79)
Corah et al. (80)
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Kleinknecht & Bernstein (82)

Lamb & Strand (83)
Bosmajian (41)

Bar-Gil et al. (84)
Wardle (33)

Berggren (85)
Kleinhauz et al. (86)
Kroeger (87)

Berggren & Carlsson (7)
Makkes et al. (88)
Weinstein et al. (89)
Kroeger & Smith (90)
Moore (91)

Friedman & Wexler (92)
Smith et al. (93)

Moore et al. (14)
Robertson et al. (94)
Hakeberg (95)

Soh (96)

Kleinhauz et al. (97)
Hakeberg & Berggren (98)
Carpenter et al. (99)
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Smyth (100)

Winick (101)

Johren et al. (102)
Kulich et al. (103)
Vassend et al. (104)
Hoffman et al. (105)
Garcia-Palacios et al. (106)
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Wilson & Davies (108)
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