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ABSTRACT

The overall aim of this thesis was to gain knowledge about adults suffering from dental anxiety
by studying the current prevalence of dental anxiety and concomitant factors, the impact of
dental pain on everyday life among individuals suffering from severe dental anxiety, and to
evaluate the validity of a psychometric measurement, the IDAF-4C", used to measure the level
of dental anxiety and to screen for a diagnosis of specific phobia for dentistry. The included
studies have a cross-sectional design. Study I includes a Swedish national sample of 3500
individuals, randomly selected and interviewed by a telemarketing company. Data from this
study were compared with data from a study performed in 1962, to be able to analyze a possible
change in the prevalence of dental anxiety over time. Study II and III include clinical samples
of highly dentally anxious individuals examined both clinically and with validated and reliable
psychometric measurements. Severe dental anxiety was reported by 4.7%, moderate anxiety by
4.5%, low anxiety by 9.8%, and no dental anxiety by 80.9% of the subjects. The most important
factors predicting dental anxiety were gender (women) and irregular dental attendance. A
decrease in dental anxiety was seen over time. Dental pain was reported by 77.6% in a sample
with severe dental anxiety and the pain intensity was reported to be high. The majority of
individuals with dental pain reported a greater impact on their oral health-related quality of life
than individuals without dental pain. The agreement between the phobia diagnosis according to
the Phobia module of the IDAF-4C* and the clinical diagnosis of dental phobia according to the
ICD-10 was very low, but the validity of the Anxiety and Fear module in relation to other
psychometric measures of dental anxiety was good. In conclusion, the prevalence of dental
anxiety has decreased over the last 50 years in Sweden, but a significant proportion of the
population still reports severe dental anxiety. Individuals with severe dental anxiety are often
affected in their everyday life, and individuals with dental pain seem to suffer a greater impact
than individuals without dental pain. The IDAF-4C™ is a reliable and valid measure with regard
to the Anxiety and Fear module and the Stimulus module offers additive important information,
however the Phobia module needs further tests and evaluations.
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TANDVARDSRADSLA HOS VUXNA

Tandvardsrddsla bor ses som ett folkhélsoproblem dé rddslan ofta leder till patagligt
forsamrad livskvalitet och dessutom leder till svarigheter for behandlare och kostnader
for samhéllet, men framforallt eftersom tandvardsrédsla ér ett vanligt forekommande
fenomen. Avhandlingen bestar av tre delarbeten och de specifika syftena for respektive
delstudie var: I) Att undersoka forekomsten av tandvardsrddsla bland den vuxna
befolkningen i Sverige, att studera relaterade faktorer och att undersdka om det skett
nagon fordndring i forekomst av tandvérdsriadsla over tid. IT) Att studera forekomsten
av smirta fran tdnderna bland svart tandvérdsrddda individer samt om det finns en
association mellan tandvérk och oral hilsorelaterad livskvalitet (OHRQoL). III) Att
undersoka validiteten for instrumentet the Index of Dental Anxiety and Fear - 4C*
(IDAF-4C™) avseende dess funktion som diagnostiskt test for specifik fobi for
tandvard, samt hur vil instrumentet fungerar avseende skattning av tandvardsridsla for
individer med svar tandvardsriadsla. Samtliga delarbeten &r tvarsnittsstudier och beror
vuxna individer. Studie I &r en nationell intervjustudie som inkluderade 3500 slumpvist
utvalda vuxna individer ur den generella befolkningen i Sverige. Dessa data jaimfordes
med resultat fran en nationell intervjustudie fran 1962. Studie II och III bestar av
individer remitterade for svar tandvéardsradsla som undersoktes kliniskt och med vél
etablerade mitinstrument.

Svar tandvérdsriadsla rapporterades av 4.7%, mattlig av 4.5%, ldg av 9.8% och 80.9%
av de inkluderade individerna rapporterade inte nagon tandvardsrddsla. De viktigaste
prediktiva faktorerna var kon (kvinna) och oregelbunden tandvard. En minskning av
tandvardsradsla sags over tid. Smérta fran tinderna rapporterades av 77.6% bland svart
tandvardsradda individer och smértintensiteten var hog. Majoriteten (85.3%)
rapporterade att problem frdn munnen eller tinderna paverkade vardagslivet. Individer
med smarta fran tdnderna hade ligre OHRQoL jamfort med de som inte rapporterade
smérta fran tinderna. IDAF-4C" visade mycket 1ag validitet som diagnostiskt test for
specifik fobi for tandvard, men med avseende att skatta tandvardsrddsla fungerade
IDAF-4C vil.

Tandvardsrddslan har minskat 6ver en tidsperiod pa drygt 50 &r, men en betydande
andel av den vuxna svenska befolkning lider fortfarande av svar tandvardsridsla. En
stor andel av svart tandvardsrddda individer lider av smérta fran tdnderna och de har
samre livskvalitet 4n de som inte rapporterar sméarta. IDAF-4C" ér ett instrument som
ger mycket information om tandvéardsrddslan som fenomen, anvindbart bade i
forsknings- och i kliniska sammanhang, men fobimodulen maste utvecklas ytterligare.
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INTRODUCTION

A significant number of individuals suffering from severe dental anxiety
experience a great impact on the many aspects of oral health that affect their
everyday life. Although technical advancements in dentistry and the focus on
patient involvement in dental care planning, decision-making and commun-
ication are more important in today’s dentistry, there is still a significant part
of the population that feels anxious about dental treatment.

Dental Anxiety

Dental anxiety has been studied scientifically since the 1950s (1). The terms
dental fear, dental anxiety and dental phobia are often used interchangeably in
the literature to describe the same phenomenon, when individuals show and
report different signs and symptoms of anxiety and fear related to dental care.
Fear is an emotional reaction to an object or a situation perceived as
threatening. The fear response involves strong activation of the sympathetic
branch of the autonomous nervous system and involves physical responses.
When the threat disappears, the emotional reactions decrease (2). Anxiety is
an emotional response and is similar to fear, but anxiety may occur as a
reaction to expectations of a potential threat in the future (3). The emotions of
anxiety and fear are multidimensional and mostly recognized as being a part
of an emotional set of responses with cognitive, behavioral, emotional and
physical components. Phobia is an emotional response and described as an
unreasonable or excessive, persistent and intense fear triggered by specific
objects or situations. It results in an immediate anxiety response that is
disproportionate to the actual danger. The individuals avoid or suffer the
situation under extreme distress. Phobia is life-limiting and is classified as a
clinical mental disorder. Today, there are two international classification
systems for psychiatric disorders: the International Statistical Classification of
Diseases and Related Health Problems, 10" version (ICD-10), a diagnostic
manual issued by the World Health Organization (WHO), which includes all
known diseases and psychiatric disorders, and the Diagnostic and Statistical
Manual of Mental Disorders, 5" edition (DSM-5), which is a diagnostic
manual issued by the American Psychiatric Association (4, 5). The two
diagnostic systems are similar and using one of these for diagnostic purposes
of dental phobia makes it possible to compare prevalences and treatment
effects from different studies worldwide.



Dental Anxiety

In the following text, the term dental anxiety is used to describe dental anxiety
and dental fear. When severe dental anxiety is classified as a specific phobia,
the term dental phobia is used.

Assessment

Several measurement techniques are used to assess dental anxiety, such as
behavioral rating, physiological measures, self-reported questionnaires and
clinical interviews.

The behavioral assessment is more of an objective than a subjective
assessment. An individual’s behavior may indicate anxiousness, as anxious
individuals tend to display more movements generally, and more hand and arm
movements specifically, in the waiting room; for instance, before seeing the
dentist. In the dentist’s office, on the other hand, highly anxious individuals
seem to move and talk less and hold their hands clasped together. Just by
observing the patient, a great deal of information can be gained about an
individual.

An example of a structured behavioral assessment of dental anxiety is the
Graded Behavioral Approach Test, which measures the patient’s ability before
and after treatment in order to illustrate what the patient is prepared to handle
in the dental treatment situation. This test starts with the patient entering the
room and ends with filling a cavity. The dentist rates the patient’s anxiety and
behavior at each step (6). Another example is the Dental Operatory Rating
Scale, which involves structured grading of the patient’s behavior in the
treatment situation and quantifies the patient’s activity according to the
general, specific and postural status (7).

Measures of physiological reactions of anxiety are mostly restricted to research
settings and measures skin conductance, heart rate and electromyographic
response (8, 9). However, there are limitations to measuring the physiological
responses to the anxiety and fear reaction, as no generalized change has been
shown between the physiological responses and the dental anxiety (10).

Self-reports can be obtained in two main ways, through clinical interviews or
self-reported scales. The clinical interview may serve as the primary diagnostic
tool, but self-reported psychometric scales are also essential.

Self-reported scales are commonly used in research settings to estimate
prevalence, consequences and treatment effects. Several self-reported
psychometric scales to measure dental anxiety have been described in the
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literature. A frequently used scale since its development in 1969 is the Dental
Anxiety Scale (DAS) (11). Other well-known and commonly used scales to
measure dental anxiety are the Dental Fear Survey (DFS) (12), the Modified
Dental Anxiety Scale (MDAS), which is derived from the DAS (13), the Single
Question of Dental Anxiety (SQDA) (14, 15), the Dental Anxiety Inventory
(DAI), a short form of the DAI (S-DAI) (16-18), the Dental Beliefs Scale
Revised (DBS-R) (8, 19), and The Index of Dental Anxiety and Fear (IDAF-
4C") (20). These tests range from single-item tests to multiple-item tests
including 36 items. A dental anxiety classification based on single-item self-
reports or few-item scales are most commonly found in epidemiological or
observational studies, while the multiple-item scales are found in clinical
research and used in clinical work. These self-reports capture different aspects
of the multidimensional nature of the anxiety and fear response, and it is argued
that most of them are not considered to provide a perfect assessment of the
construct of anxiety and fear (21, 22).

The IDAF-4C" is the most recent contribution to the psychometric
measurements of dental anxiety. The IDAF-4C" considers the multidimension-
al nature of dental anxiety, it is based on the theory of emotions and said to
have a stronger theoretical basis than other existing scales. The scale includes
three parts, the first (IDAF-4C) includes eight items covering cognitive,
behavioral, emotional and physiological responses to dentistry, where the
cognitive dimension is a new aspect of the dental anxiety response. The second
part involves screening for dental phobia based on the DSM IV and diagnostic
differentials, which were not included in previous scales. The third part is about
anxiety and fear response stimuli. The IDAF-4C" has shown good results
regarding validity and reliability in epidemiological studies and in clinical
studies with non-dentally anxious participants, but has not been evaluated in a
clinical population with severe dental anxiety (20, 23-25).

Epidemiological aspects of dental anxiety

The prevalence of dental anxiety among adults has been a subject of
investigation globally during the past 60 years (Table 1). The prevalence of
dental anxiety varies between 0.9 and 37.0% (Table 1). If reports of dental
phobia are excluded, a prevalence of dental anxiety between 3.0 and 37.0% is
obtained. However, there are only a few reports on dental phobia prevalence
and these studies show less varied results with a reported prevalence of 0.9-
4.5%. This indicates that dental phobia is one of the more common specific
phobias (26).
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A common finding in the population-based prevalence studies is that dental
anxiety is more prevalent among women than men (23, 27-42), but there are
some reports that show no difference between genders (26, 43). Another
commonly reported factor is socioeconomic status (SES), measured as low
education, low income and/or low social class. There are several studies that
show a negative relationship between SES and dental anxiety (29-31, 33, 44),
while other studies do not confirm these results (28, 40, 45).

Changes in dental anxiety in the general population are dependent on different
effects, such as cohort, age and time effects. There are studies that indicate an
age effect, where the level of dental anxiety decreases among older individuals
(28, 30, 31, 33, 38). Longitudinal changes are studied by follow-up measures
of'a cohort (46, 47). In order to analyze changes in the levels of dental anxiety
in the general population at different time points, time effects may be evaluated
by using repeated cross-sectional surveys (48).

It is more than half a century since a population-based study of dental anxiety
prevalence was conducted in Sweden. There is a need for prevalence studies
of the current situation to understand and assess the influence of dental anxiety
at community level, for health care planning and education.



08 6l 2 SYan ) ) (ve) Looz “le
ozl piese AIon VDS /98-8l 869 |euono9s-ss0ID aJreuuonsany puejui4 10 SeBUELIA
plelje _ ] (gg) 200z
026 JEUMOWOS = vaos 0g 2 /689 |eUON08S-SSOI)  MBIAI)UI 808} 0) 80B puejui4 “E 16 NUE
191 12002 - 60G1 2002 |euonoss (¥3) 110z
aJleuuonsenb paje Aemio
S'/L /661 ek = svd ¢ T9g) 166l -ssoi pejeadey euuionsenb peren N1 “ejewensy
o (o) 9102
09:110¢C - uoljeujwexa [eoluljo -
= yonw Aiop vaos 6l < 196¢€ [eulpnyibuo puejuiy e
0'6 :0002 MSIAIS}UI 8I€} O} 8oE 18 onABUIM
S311j)uUNod
JlpioN
1 yl0
LGl ubIH vaos G/-Sl 0.6 |euonoes-ssoIy  MalAIelUl 80e) 0} 8de uspamg Ammv. nmuw_m_wmr
yonw
G9 Kion ‘soA . g uoljeuIWEX? [eojul|o (zs) 8261
zel yonuw vaos 09-0¢ 9Ll [euonoss-ssoIp ‘MeINIBIUI 80B) 0} 80B- uspamg ‘uosueseH
Jayjel ‘sah z
[ 4 elqoyd . g uoneuliwexs [eolul|o (vv) ¥861 “IB
N Aaxuy vaos vS-8e Uswom 8. |EUOR08S-SS0ID ‘M8IAIBIUI 90} 0} 80B uepemMs 19 woJs|ieH
v'S 6Lz sva - ] (ov) z661 “le
9 gz 4 Gl z 029 |BUO}09S-SS0ID MaIAIB)Ul Buoydale | uapamg 16 BisgexeH
: - - i UOHEBUIWEXS (15) 9661
6'¢ Gl = sSva ¥8-8¢ uswom9lQ| [euono8s-ssoIn [E21UIID “8JIBULORSAND) uspamg “le 1o ulibbey
9'G 19661 payLILy (91) 6661
- USWIOM euipnyibuo aJleuuonsan Uapam .
8'71:69/9961 pleye Aiop vaos 28-99 Gl€ |euipnyibuo ! l1senp pamg ‘e 10 uIi6BeH
: z ‘ USWIOM BUOI}09S-SS0l uoneuIuexs Uapam _.Amomov
S0l 09%< S4d 0S '8¢ 00S |euoly; 0 [eoIUI[o ‘BlIeULONSaND pams cmwhwm_ o_v_ws
] |euonoss (6%) 9L0Z “le
L'y dlansg vaos 6l < 00S€  -ssouo pejeadoy Mmainss)ul suoydsia L uspamg 18 UOSSUBAS
uspams
% jusw Jeak
‘9ousEABIg HJono -ainseapy aby sjuedioiued ubisag Bunes Anuno) pue Joyany

2P0 [p2130]0U01YD Ul pajudsa.ld ‘uor3a.4 Aq suonvindod [p.1ouad jnpv ui L1a1xup [DIUAP JO 2oUd[VA.Ld 211 UO SAIPNIS “T JqR L



L€

elqoyd

AIFNSd

uonsanb £6-8) 6561 |euol}oes-ssol) alleuuonsend  spuepsylaN Awmv mwwwmhu._w
£z Jea albuIs A
. _ _ g (z9) 6002
9Ll 6l 2 SYaw 8Lz €96  [eUONOBS-SS0ID Aenins suoydsje | MN ‘spydiiny
L'l Gl =z ] ] aJleuuonsenb (19) 0L0z
662 €l 2 sva z8-81 OFL  [BUONDBS-SSOID i o0 0) G0BY euebing 1B 10 BAGUIY]
: - - i UONEBUIWEXS (09) 5L0z
vzl 6l 2 SYanw 9l 2 06601  [BUOKOBS-SSOID  bry s < ieLLONSOND AN | e 1o uepion
adoung
ul salunod
L1V} To)
G Kioh S A - i alfeuuonsanb (1) 0661
08 vl < 6.-G1 Lsel [EUORO8S-SS0ID ‘MaIAIB)Ul 80B) 0} 80B AemioN EITTEVYEIN]
¥'G Kion ‘se z8ez il
. A ~ § aJleuuonssnb (9€) €661
Mw mw M G612 - [BUOROSS-SSOID 0 1o 50y o) 00E KemioN A
v Gl =z ] ] (69) €661
ZoL 71 2 96-91 GoG |euUOI}08S-SS01) MmalAlaul suoydala ] yewuaq “[& 10 100/
7 ‘9saul
’ N.m _wmc.MM_u £h= vw-mw .mwwc__\ww BUOI}09S-SS0l MBIAIBJUI BJ.) 0} 8Je EUlyD Awmv 5661
0°0€ :@saulyn _ svd P . U9 _ W 0 e 40 4 ‘SAJewuaq | “|e }o ziemyos
061, soueq ZLz vp-Ge  €lg seueq
. alonas jluap z
0s ) g uofjeulwexa [eoluljo (85) 8661
0oL o cﬂ_um%M vaos ¥1-62 BYGL  [BUONDBS-SSOID 0 io i a0e) 0) 908 pue|eo) uosSIeUBoy
0zl 6L 2 SYAN
. > Svyan ) (29)
oon.m tmﬂ m<mo<_\m__ G2 wmomv%.M@_\m__ |EeUOI}09S-SS01) alleuuolsanb pajiep AemioN 000Z “|e 1©
0/l €l M sva sva . uep.ofebnen
ubisap
8l elqoud . ; [euipnyBuol (6€) €00 “le
g fAoxuy Al-FINSa 6€-12 z611 nq poda alreuuopsenb pajiepy PUBIRD| |\ iossiBuBeYy
|euOI}09S-SS01)
ubisap
) _ : [eupnyBuol uopjeulwexs (99) €00z
99 e < svd v9-ge s6cl 1ng podal |eolul|o ‘aljeuuol}sanp AemioN “le 1o J9|Inyos

|BUON09S-SS01D)




. _ _ e jnqg podas uofjeulwexa [edlul|o (2€) 1661
0wl ck= sva 99< 8vs [BUONODS-SSOID)  ‘MBIAIIUI 808} O} 9B sn “|e1e 18y
palyllia) 10 ubisep
- vaos
elje Aia euipnyibuo
gL PEAEERE 1054 812 0zpl haode)  @ieuuonsenb pajepy epeues | ‘¢ 601
€Lz osva [eUONO8S-SS0ID)
00l €Lz ¥-sva gl = GGy  |BuUOND8S-SSOID)  MBIAISIUI 80B) 0] 89B sn (62) 8661
: : : “|e 1o 1soq
0'€l :66/3661 _ _ (12) zooz “Ie
ool ereeol ZL = sva 8l 2 zeyl leulpnyBuo  eureuuonsenb pajiey epeued | Sl iBben
palyllia) 1o ubisep
_ vaos
lelje Alan euipnyibuo
AT 10 54 8l 2 2021 o ode)  @ieuuonsanb pajepy epeues | oo 00
10¢| <2 ‘osva |eUOI}09S-SS01)
} _ _ ] UONHEUIWEXS [BDIUI[O (69) Loz
vzl g1z sva 09 2 PG [BUOROSS-SSOID o 1nimyul 808y 0) 908 sn “le e lleg
eoLBWY
Y
0/ GLz sSvyda 0ov-0¢ 029 |euo}oss-ssol) alleuuolnsanpd spuelisylsN _._m “mmwmmv:mmmw_‘
6'¢ elqoud SV1S _ - (zv) 0661 “le
6/l AoXUE 210A0S 10 SV1S 9l = 819 [BUONOBS-SS01D) alleuuonseny)  spuepsyleN 1o pIEUINOIS
s oS sva oLl S [eUOjoss-$S0ID aIBULORSEND M| e Lo_ﬁ_ww,w
%% mw s sva 092 €/6  [PUONOSS-SSOI)  MSIAISIUI B0B) O} B0B N ,.A_mm%mmmm
e - (ou/sak)
0°0¢ 8861 _ ) |euonoas uoneulWEexad (59) 1002
sno onsanb :
0Z€'866) pav. m_mc_w 9b=  LIBE866L  _se0i pojeadoy [BO1UIID ‘MIAIBIU] An e 10 [IENNN
0Ll Gl 2 sva 9Lz 008l  [eUOND9S-SSOI)  MAIAIS)UI 9B} O} 80 N | e «MHW;MV%_\M
20UepIOAE
oLl 'sik Z < pue
asreuuonsanb (1) 9002
o 8¢ < m_n%MM_ OVH 09-02 Pyl [BUOROSS-SSOID o ioni'aoe o soey AuewsoD | .o 1 By
Ajoixue aianag
€/ Gl = j j (€9) 200z
A ol 2 sva  10L-9l GZ/Z  [euONO|s-SSOI)  uleuuonsenb pajiely ooUBlS | b1 Seoom,




Aeixue

w”mw sjelspow 2 vaos
€L = Svd _ g Ma3IAIB)UI Buoyda)a) (82)
5960 8L= v80L  IBUOROSS™SSOID 5 1euuonsanb pajiepy BUIEASIY |0, 0z ‘proyuuy
) elqoud  ,Op-dval
9vl -
€<
. o ) : g (22) 5102
vz Gzz Op-dval ¥6-81 96G  [BUOIO9S-SS0ID alreuuonsanb pajiey BIBISTY | 615 pronuy
98l €Lz sSva puejpaz (€2) 2102
- BUOI)09S-SS0U aJleuuoljsanb pajie .
0l £z opdval 9% gse  edon O Sueuonsenb e moN | e wiyeiq|
ejuead’Q
. _ ] ] (92) vL0Z “IB
v'ze GL 2 sva 0G-9L  USWOM 09  [BUOROBS-SSOID MBIAIBIU| I1zeig 10 SWans0s
eodWY
yinog
L 8z S4 8Lz GOl  |BUOID9S-SSO0ID MaIAIB)UI suoydae | sn Aw_wvcmw%m
0¢ payLus} ] ] aureuuopsanb pajlew (¥1) 8861
e preje Alan z vaos v6-8l oLol [EUOROSS-$S0ID ‘malAlalul suoydala | sn “le 1@ wolbjiN
Ll _ _ G01:€861 |eUOOBS (£2) 6861
MaIAIB)UI suoydale
A 8= s4 8L=  zgsLiegel  -ssoi pojeaday eI euoudeIeL S0 | “r3eeyoe
ubisep uoljeulwexa
2% Gl z ) [eulpnybuol  |edluld ‘Baieuuonsanb (ge) 1661
'8 €L = Svad 68-09 08S e jnqg yodal ‘M3IAIS)UI ©0B)-0} EPEUED “le 18 Ja)007
|eu01}09S-SS01D) -90e} pue auoydaja |
uoljeulwexs
G 2661 _ _ [eolulo ‘alieuuonsanb (¥2) g661
0’ 6861 €Lz sva 0g 2 Tt [eutpnyibuoT MOIIBIUI 508 epeue) 2 10 JoNooT
0} 908} pue suoydsjo |
paijlu8} Jo
) - vaos
r'ee preiye A1on z - ) (e2) 9661
28 gz S4 gl = 6212 |EeuUOI}09S-SS01) alleuuonsanb pajiey epeue) “|& 10 19500
60l gLz sva

ubisap
[euipnyBuol




9eds anJo[eUR [BNSIA ISV A

Kyorxue [euap Jo uonsenb 9[3uIg :vADS
J[eoS IOSUY NRIL-9)BIS SV.IS

K1ojuoau] Kjorxuy 9181 S 19310q1dS S-[V LS
9[es Ajorxue [ejuep POIPOIN (SVAIN

Ied] pue AI9IXUE [BIUSP JO XpU] :, Dp-AvVdl
91eds AjoIXUe [BOIYdIRIAH SVH

9[eds I89J [AYIeD (S

KoaIns 1e9J TRIUR(T :SAA

PasIAdI-a7eIS Ajorxue [eyue( Y-SVA

Jreos AJaIXue [Blu( :SYd

. _ ] ] alreuuopsenb pajiew (82) 9661 "B
67l €Lz sva 06-81 0LOL  [euonoes-ssol) MOIIBIUI BUOLIOID | elfessny 16 UOSWO |
} _ _ ) puepaz | (c8) 6661 B
g0z €Lz sva Gl 2 6vZ  [BUOIOSS-SS0ID alreuuopsenb pajiepy MON 10 UOSWO |
(¥4 €L 2'sihgz _ uoneulwexa pueaz | (z8) 000Z e
A} gL z'slhgl svd 9 8l 062 leupnyibuo |eo1ul|o ‘aljeuuol}sanp MON }© uoswoy |
ubisap

o'l elqoyd p uoljeujwexs
Gy GL = gl 508 feutpnybuol [EOIUID ‘MBIAIS)UI 908} puejsez . (18) 1002
gzl cL = svya € Inq poda 0} 908} ‘alieuuoisany MON €19 483007

< |eUOI}09S-SS04) : :
el JSETSEEIN _ ] (1€) 900z
191 aynb ‘seh z vaos [*1 zLel |euonoss-ssol) MaIAIa}Ul duoydale ] eljesnsny 218 plapuLy
v'gl sk zg _ - uoneuIwexa puejpaz [ (08) 600Z “le
0l 'SlAgGL eL< svd cesh 8c8 eutpnyibuo |eolul|o ‘eljeuuol}sanp MON }© uoswoy |
i A mEUm_k_m‘NM - BUOI}09S-SS0U UOHEUILLEXS [EDIUIID elelisn Amt 600¢
. | 1xo vaos 16-81 ¥9eG  |euon o) MOIAIBIUI BUOLTOID | NEASNY | w010 prowuLY
g6 plelje Aian =




Dental Anxiety

Etiology

The onset of dental anxiety often occurs during childhood or adolescence (84).
Locker et al. reported an onset during those years in 72.9% of patients, and
Hillstrom et al. in as much as 88% (44, 85). Klingberg et al. have illustrated
this multidimensional nature of dental anxiety with a model shown in Figure
1. The model may explain how factors (individual, external and dental) interact
to contribute to the development of dental anxiety (86).

Individual

Dental anxiety

External Dental

Figure 1. Etiological model of dental anxiety (86). Reproduced with permission from
John Wiley & Sons — Books. G. Koch & S. Poulsen. 2009. Pediatric dentistry: A
clinical approach page 34.

The most common dental factor contributing to the development of dental
anxiety is a negative dental treatment experience. There are several dental
factors that could contribute to an overall negative experience of dental care.
The most frequently reported experience is pain, and other experiences are
perceived lack of control, rough dentist, violation of personal space and
discomfort.

Classical conditioning or direct learning is a part of learning theory (87). This
theory is useful to explain the correlation between experiencing negative
events in dental care and dental anxiety (88). Reporting negative events in
dental situations early in life is overrepresented among dentally anxious
individuals (89), and several negative events predispose even more for dental
anxiety (89, 90). A majority of individuals with dental anxiety report
experience of painful treatment, usually in combination with lack of control

o).

Individual factors affect the way the individual perceives an experience.
Individuals with other fears and psychological disorders are overrepresented
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in populations with severe dental anxiety (81, 92-94). Overall, high dental
anxiety is strongly positively correlated to high levels of other specific phobias,
depression, mood disorders and other psychiatric disorders and symptoms (95).
This is seen in both observational and clinical studies.

Other individual factors related to dental anxiety are temperament and,
possibly, genetic factors. Temperaments shown to be associated with dental
anxiety are shyness, inhibition, negative emotionality and the personality trait
of neuroticism (96-98).

It is more probable that you inherit a genetic vulnerability to anxiety than the
phobia itself (3, 88, 91). Adult onset of dental anxiety has been shown to be
influenced by individual factors more often than childhood onset (85).

External factors may be seen as social transmission from siblings or friends,
social environment attitudes, the cultural context and social situations.
Through vicarious experiences, the individual develops a fear response by
seeing fear responses in others, often in their own family. Another way to learn
the response is through transmission of negative information, where the
individual develops a fear response through receiving information about the
danger from others (3, 88, 91). Experiencing different traumas (torture, sexual
abuse, and assault) has also been shown to contribute to individual
vulnerability and to the development of dental anxiety (99-101).

Individual and external factors together explain the individual’s vulnerability
to the exposure and experience of dental treatment. Dental factors are those
that the dental profession may alter in order to prevent or even treat dental
anxiety.

Maintenance and consequences of dental
anxiety

In 1984, Berggren explained how dental anxiety is maintained, using the model
illustrated in Figure 2. He called the model the vicious circle of dental phobia.
When an individual with dental anxiety starts to avoid dental treatment due to
anxiety, the avoidance provides instant relief, but will lead, in time, to a
deteriorated dentition with resulting feelings of shame, guilt and embarrass-
ment in social and dental situations for the affected individual (102). This
behavior is believed to create a feedback loop (vicious circle) that maintains
the dental anxiety. The effects will increase with time (103, 104).

11
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Anxiety,
/ fear \
Feelings of shame Avoidance of dental treatment
and embarrassment (or endure under extreme distress)

\Deterioration (ﬂ/
oral health

Figure 2. The vicious circle of dental phobia. Modified from Berggren, 1984.

Berggren’s model has been studied and discussed in the literature and there is
evidence to confirm but also to justify further development of the model (105-
107). Armfield has shown that 38.5% of individuals with high or moderate
dental anxiety fit the vicious circle of dental anxiety (105). Armfield (107)
focused on symptom-driven treatment as a consequence of avoidance and
deterioration of the dentition as the third step in the circle where Berggren and
Hakeberg highlight the psychosocial consequences of dental anxiety (102,
103). De Jongh et al. reported that when controlling for deterioration of the
dentition, the psychosocial consequences become less pronounced (106).
These results strengthen Berggren’s model of maintenance of dental anxiety.

Avoidance

The first step in Berggren’s circle is avoidance of dental care. Dentally anxious
individuals more often avoid or attend dental care only occasionally than non-
anxious individuals (27-29, 32, 45, 47, 48).

Measurement of avoidance of dental attendance is mostly done through self-
reported single questions about the last dental visit or the frequency of regular
dental visits. There is strong support in the literature for an association between
high dental anxiety and avoidance of dental care, independently of country and
culture, but there is, of course, a variability in the degree of this avoidance
behavior. There is a span from highly dentally anxious individuals who attend
dental care regularly, but with severe mental suffering, to individuals who are
irregular attenders or who seek dental care in an emergency or occasionally for
check-ups, and those who completely avoid dental care (10).

12
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What all dental health caregivers have to remember is that most dentally
anxious individuals attend dental care regularly, in spite of their dental anxiety
but with severe mental suffering (36, 40, 45, 51, 108). The vicious circle of
dental anxiety does not include those individuals. The international diagnostic
manuals ICD and DSM have changed their classification for specific phobias
during the last decades. None of these systems now includes the criterion of
total avoidance of the specific subject or situation, but a criterion of avoidance
or endurance under extreme distress. It would be reasonable to amend the
vicious circle of dental anxiety in the same way as the diagnostic manuals have
been modernized.

Oral health

The consequences of avoidance behavior may affect the individual severely. A
consequence of avoidance behavior due to high dental anxiety for the majority
of individuals is poor oral health (79, 93, 109-111).

In 2012, WHO defined oral health as “a state of being free from mouth and
facial pain, oral and throat cancer, oral infection and sores, periodontal (gum)
disease, tooth decay, tooth loss and other diseases and disorders that limit an
individual’s capacity for biting, chewing, smiling, speaking and psychosocial
well-being.” In other words, the concept of oral health entails both the physical
and psychosocial aspects of oral disease (112).

Studies show that dentally anxious patients have more missing teeth, more
caries lesions, more apical periodontitis and fewer filled teeth than controls
(44, 56, 79, 113, 114). Results for the association between periodontitis and
dental anxiety are contradictory. There are results indicating greater attach-
ment loss among highly dentally anxious individuals than among controls
(113), but others have not found this relationship between high dental anxiety
and periodontitis (79, 114-116). Except for periodontitis, findings indicate a
gradient relationship between dental anxiety and oral health; the higher the
dental anxiety levels, the greater the negative effect on the dentition (44, 79,
116).

Furthermore, dentally anxious individuals who report regular dental visiting
habits show a significantly healthier dentition, a dental status similar to those
with no dental anxiety, and less severe psychosocial consequences than
avoiders of dental care (45, 110, 111, 117).

The most commonly used and widely accepted definition of pain is the

definition by the International Association of the Study of Pain (IASP, 1979):
“Pain is an unpleasant sensory and emotional experience associated with
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actual or potential tissue damage.” This definition highlights the subjective
aspect of the nature of pain. Dental pain may be defined as pain that originates
from the innervated tissues within the tooth or immediately adjacent to it (118),
and is often seen as a subcategory of the broader term orofacial pain. The most
common origin of dental pain is dental caries.

A review of dental pain prevalence from 2003 found five definitions of dental
pain: toothache, pain in teeth when ingesting hot/cold or sweet things, pain and
discomfort requiring medication or treatment, pain or discomfort of the teeth
or gums, and orofacial pain. The prevalence of dental pain varied greatly (7-
66%) and the authors highlighted the methodological limitations of the
included studies (119). From a Swedish point of view, there is a report from
1989 in which the prevalence of head, neck and mouth pain was estimated at
14.6%, but dental pain was not specified (120). Higglin et al. estimated in 1996
the dental pain prevalence to be 16.0% among adult women and 17.0% among
highly dentally anxious women (51).

The prevalence of dental pain and its effect on quality of life among
populations suffering from dental anxiety are unknown, although the
correlation between dental anxiety and poor oral health is well established.
Armfield has described symptom-driven dental treatment as a consequence of
avoidance and deteriorated dental health as the third step in the vicious circle
of dental anxiety (107). Dental pain could also be seen as an additional path in
the vicious circle of dental anxiety that aggravates the psychological
consequences of the condition.

Psychological and social consequences

Long-standing dental anxiety may produce severe psychological consequences
in those affected. Deteriorated oral health is associated with shame and feelings
of inferiority, and negative social consequences, which may lead to impaired
quality of life. In 1993, Berggren reported psychosocial consequences due to
dental anxiety and avoidance behavior, and it was shown that the participants
reported a range of negative effects on their social life, where the dimensions
of emotional reactions and effects on everyday life were considered to be the
most affected (121). A majority of the participants experienced an impact on
their relations to other people, but feelings of loneliness/isolation and of being
easily upset or losing their temper were also frequent. Locker showed that more
than 93% of the individuals reported one or more psychosocial problems due
to their dental anxiety (70). Others confirm these negative effects (45, 111,
122, 123). Highly dentally anxious individuals reported emotional
consequences due to dental anxiety, which made them angry, ashamed and
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depressed. The social effects reported were interference with family
relationships, intimate relationships and relations to friends and working life
(93). A reduction of negative psychosocial effects after behavioral treatment
has been reported (124). An important part of the psychological consequences
of dental anxiety seems to be related to avoidance behavior and the impact on
oral status; thus, regular attenders, often with favorable dental status, do not
report as severe psychosocial consequences as avoiders (111, 121).

Individuals with severe dental anxiety have reported high levels of
psychosomatic symptoms like headache, stomach problems, sleep
disturbances, and frequent use of alcohol and sedatives (121).

The concept of oral health-related quality of life (OHRQoL) brings a very
important aspect to clinical dental care and research, where the focus is on the
patient rather than the oral cavity. The multidimensional and complex nature
of the concept has made it hard to define, and there is still no consensus on the
definition, but all definitions in use today originate from WHO’s definition of
health from 1948 (125). Although there are several different definitions of the
concept, there are areas of consensus. Overall, there is consensus about the
multidimensional nature of the quality of life (QoL) concept and that QoL is a
dynamic concept, which changes with the individual’s perception of health-
related quality of life (HRQoL) over time. HRQoL includes multiple
overlapping related domains of functioning and the focus is on the individual’s
assessment of how these different factors of functioning affect overall well-
being (126).

Inglehart and Bagramian explained the concept of OHRQoL as the individual’s

assessment of how function, experience of pain and discomfort, psychological
and social aspects affect overall well-being (Figure 3) (127).
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Figure 3. The main components of OHRQoL according to Inglehart and
Bagramian (127). Reproduced by permission from Quintessence Publishing.
Inglehart & Bagramian. 2002. Oral Health-Related Quality of Life page 3.

In 2007, Mehrstedt, comparing a population with dental anxiety with a sample
from the general population, showed a significant impact of OHRQoL on the
population with dental anxiety. The population with dental anxiety showed a
greater impact due to symptoms affecting function, stress levels, self-
consciousness, embarrassment and dissatisfaction with life, in particular (128).
This correlation has been shown in other studies as well (114, 129) and a
gradient relationship has also been shown, where the degree of impairment is
related to the extent of the dental anxiety (116). A clinical trial of behavioral
treatment of dental anxiety showed an improvement in OHRQoL and oral
health due to treatment. Especially the reduction in dental anxiety levels
predicted an improvement in OHRQoL (130).

In a recent study, the impact of disease on a highly dentally anxious sample
was compared with the impact on a sample of a general population, measured
with both OHRQoL and general HRQoL measures. Highly dentally anxious
individuals showed significantly more impact measured with both the specific
(OHIP-14) and the generic scale (EQ-5D-5L). Highly dentally anxious
individuals reported a greater impact on all domains than the controls, and the
most severely affected domains were psychological discomfort, psychological
disability and physical pain. An important difference was seen in reported
HRQoL, where 48.7% of the controls but no more than 7.9% of the patients
reported excellent HRQoL (131).
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Treatment

Adult patients suffering from severe dental anxiety may be referred to
specialized clinics. The treatment methods offered are usually adapted
conventional dental treatment, treatment using different sedatives and
behavioral interventions to treat the dental anxiety. Sedatives (conscious
sedation, deep sedation via intravenous sedation, general anesthesia) are
common when treating dentally anxious patients to help them cope with the
dental treatment or to prevent anticipatory anxiety, and to facilitate a dental
appointment (132-134). Sedatives are useful when dental treatment is the
primary goal, for example, in emergency dental care, but the effect on dental
anxiety is limited (135, 136).

Behavioral therapy (BT) and cognitive behavior therapy (CBT) are the most
widely accepted psychological treatments for specific phobias and there is
evidence of the efficacy of the treatment on dental anxiety/phobia specifically
(137). CBT is a broad form of psychotherapy and includes both BT, such as
exposure, systematic desensitization and relaxation, and cognitive
interventions (reconstruction of negative thoughts and beliefs). CBT is often
based on learning theory and on a cognitive-behavioral model of emotions. It
includes general and disorder-specific treatment methods and is structured and
action-oriented, with the aim to address the patient’s problems (138). In a
review of psychological treatment from 2013, Wide Boman et al. found that
there is support in the literature for behavioral interventions to treat severe
dental anxiety and that CBT/BT improves patient acceptance of dental
treatment (139). Gordon et al. found that CBT techniques delivered in a variety
of formats, modalities and quantities are effective in reducing dental anxiety
and avoidance (140). Both studies highlight the methodological limitations of
the included studies and the need for good quality studies (139, 140).

Psychological behavioral treatment is the treatment of choice when the purpose
of treating dental anxiety is to reduce dental anxiety levels in the short and long
term and to make conventional dental treatment possible.

Two out of three studies in this thesis are based on clinical data from patients
referred to the Dental Fear Research and Treatment Clinic (DFRTC) in
Gothenburg, which is a part of the Clinic of Oral Medicine, Public Dental
Service, Region Vistra Gotaland. Dental phobia treatment and research have
been conducted at the clinic since 1975. Patients at the clinic are referred from
dental or general caregivers or are self-referrals (141).
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Within the DFRTC, there are interdisciplinary teams treating severely dentally
anxious individuals. The teams include dentists, dental nurses, dental hygien-
ists and psychologists experienced in CBT. The dental phobia treatment is
integrated with the dental treatment and both a psychologist and a dentist are
involved in the dental phobia assessment. The dental phobia treatment is given
as CBT and performed by the psychologist at the clinic and, as a final part,
dental treatment is provided by the dental team to demonstrate what the patient
has learned and to ensure better oral health. The goal of the dental phobia
treatment is to treat the dental phobia and make conventional dental treatment
possible in the future and, eventually, to refer patients to general dental care
outside the DFRTC (142). The clear structure of the treatment is described in
a manual used today in multicenter clinics in the region in order to increase the
accessibility of dental care and treatment of dental anxiety (143).

Dental phobia treatment may be covered by the national health insurance

system in Sweden, if the patient and caregivers fulfil the criteria that must be
approved for each individual case (141, 142).
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AIM

The overall aim of this thesis was to gain knowledge about adults suffering
from dental anxiety by studying the current prevalence of dental anxiety and
concomitant factors and the impact of dental pain on everyday life among
individuals suffering from severe dental anxiety. A further aim was to evaluate
the validity of the psychometric measurements used to study dental anxiety
and dental phobia.

Specific aims

Study |

The specific aims of this study were:

- to analyze the prevalence of dental anxiety;
- to study risk indicators for dental anxiety;
- to analyze changes in dental anxiety prevalence over time.

Study I

The specific aims of this study among severely dentally anxious individuals
were:

- to analyze the prevalence and intensity of dental pain;
- to study the relationship between dental pain, oral health-
related quality of life, and dental anxiety.

Study Ill

The specific aim of this study among severely dentally anxious individuals
was:

- to evaluate a new psychometric dental anxiety scale (IDAF-
4C+) specifically with regard to its phobia module.
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MATERIALS AND METHODS

Study |

Design and participants

Study I is a cross-sectional study based on 3500 randomly selected participants
from the general adult population (= 19 years) in Sweden in 2013. The
randomization procedure and the data sampling were performed by TNS-
SIFO, a Swedish telemarketing company performing public opinion and
marketing surveys. The participants were randomized from the Swedish
Personal Address Register (SPAR), which includes all residents in Sweden and
is updated daily with data from the Swedish Population Register. Fixed and
mobile phone numbers were used in the inclusion process. Subjects who did
not speak Swedish were excluded. The study sample was assessed through a
telephone survey based on a questionnaire including a total of 38 questions.
The response rate was 49.7%. The study was approved by the Regional Ethical
Review Board in Gothenburg (reg. no. 801-12).

Measures

A selection of questions from the questionnaire used in the telephone survey
was used to study dental anxiety in relation to other factors. Dental anxiety was
measured using the SQDA, “Are you anxious about going to the dentist”, with
the response options: “no, “a little”, “yes, quite” and “yes, very”. The SQDA
is commonly used in epidemiological studies about anxiety, is easy to
administer and has shown good validity and reliability in relation to other

measures of dental anxiety (14, 15, 34, 46).

Education was measured with a question about the highest level of education
achieved and was used as a proxy for SES.

Oral and general health were measured with single questions. One question
was about the importance of good oral health in relation to general well-being
and one question was about satisfaction with teeth esthetics.

Oral and general health-related behavior was measured with a sequence of
single questions covering tooth brushing frequency, use of interdental brushes/
toothpicks, dental flossing, dental attendance, physical activity/exercise and
smoking.
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The prevalence study from 1962

A cross-sectional population-based study from 1962 (53) was used to be able
to analyze the prevalence of dental anxiety over time and to study attendance
patterns and gender distribution. SIFO performed the randomization using
systematic random sampling based on the Swedish Population Register. The
data sampling was conducted through face to face interviews. Individuals aged
12-75 years were asked to participate. Questions about dental care were asked
individuals aged 15 years or older. Individuals who did not speak and
understand Swedish or suffered from deafness or severe illness were excluded.
A total of 970 participants were included in the analysis, giving a participation
rate of 78.1%.

The data collected related to demographic variables (age, gender, place of
residence and social class) and dental care (dental care visits, removable
dentures, dental attendance, prevalence and impact of anxiety on dental
attendance). We had no access to the original data, only to the data published
in the report from 1962 (53). The variables used in the analysis were gender,
prevalence of anxiety and dental attendance.

Study Il and Ill

Design and participants

Studies II and III had a cross-sectional design and the participants were
consecutively recruited among adult patients with dental anxiety referred to the
Clinic of Oral Medicine in the Public Dental Service, Gothenburg, Region
Vistra Gotaland. Severe dental anxiety was defined as DAS > 13. In study I,
the criterion DFS > 60 was added. The two studies were approved by the
Regional Ethical Review Board in Gothenburg (reg. no. 395-10).

As a part of the standard procedure at the clinic, new patients complete a
battery of scales measuring demographic variables, dental attendance, and
dental anxiety. Study II included 219 participants, 35 of whom declined
participation, and 14 were excluded, which left a total study sample of 170
participants. Study III included 193 participants, 46 of those had one or more
incomplete psychometric scales and were excluded, leaving a study sample of
147 participants.
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Measures

The measures and questions included in Study II and III are shown in Table 2.

Table 2. Measures and questions included in Study II and IlI, respectively.

Measurement Study Il Study Il
DAS X X
DFS X X
MDAS X
IDAF-4C* X
OIDP X
Dental pain X
Self-rated oral and general health X
Clinical variables of oral status X
Clinical diagnosis of dental phobia (ICD-10) X

The DAS was first described in 1969 and developed to assess dental anxiety
(11), and is one of the most commonly used scales. The scale consists of four
items about imagined dental situations and answers rated on a five-point Likert
scale from one to five, but the wording of the response options differs between
the first and the following three questions (Appendix I). A total sum of scores
between 4 and 20 is given. A score of > 13 indicates dental anxiety and > 15
indicates severe dental anxiety (17, 144). Population mean scores have been
reported between 7 and 10 (23, 38, 51, 69, 70, 76). The DAS measures trait
anxiety and partially state anxiety. The scale has shown good reliability and
validity and has been translated into several languages (17, 21).

The Dental Fear Survey (DFS) was developed in 1973 and has been frequently
used since then (12). The DFS measures anticipation anxiety, avoidance,
physiological arousal and fear of specific stimuli and ends with an item about
dental fear in general (17) (Appendix II). The scale consists of 20 items with
answers rated on a five-item Likert scale scored from 1-5 on each item, giving
a sum score between 20 and 100, where a higher score indicates more anxiety.
A sum score > 60 indicates high levels of dental anxiety (48, 50, 90, 145) and
> 70 is reported for individuals with severe anxiety (17, 146). The scale has
shown good validity and reliability and is widely used (146). Normative mean
scores have been reported to be 49.1 in a population of middle-aged Swedish
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women (50) and mean scores among 18-year-old Norwegians have been
reported to be 43.6 in 1996 and 34.2 in 2006 (48, 90).

The Modified Dental Anxiety Scale (MDAS) (Appendix III) is derived from
the DAS and includes a question about local anesthetics. It was first described
in 1995 (13). The MDAS includes five questions covering imagined dental
situations, and responses are given on a five-point Likert scale graded from 1
(not anxious) to 5 (extremely anxious), giving a total maximum sum score of
25. Scores > 19 indicates high levels of dental anxiety. The scale has shown
good reliability and validity scores (13). Normative mean scores between 10
and 11 have been reported for a UK population (33, 62).

The Index of Dental Anxiety and Fear (IDAF-4C") is the most recent
psychometric measurement of dental anxiety (Appendix IV) (20). The IDAF-
4C" includes the multidimensional nature of anxiety and is based on the theory
of emotions, considering the cognitive, behavioral, emotional and physiolog-
ical components of the fear and anxiety response. The scale includes three
parts, the first being the module about dental anxiety and fear (IDAF-4C). This
module includes eight items, where two items each cover the cognitive,
behavioral, emotional and physiological responses to dentistry (4C). Answers
to each item are given on a five-point Likert scale from one (disagree) to five
(strongly agree). A mean sum score is often calculated (range 1-5) and > 3
indicates a high level of anxiety (20). Normative mean average scores between
1.8 and 1.9 have been reported (23, 77, 147). The second part is a screening
tool for dental phobia including five items, where the first three items are
related to diagnostic specifiers and the following two are diagnostic
differentials, with the possible answers of yes or no. Affirmative answers to
the three first questions and negative answers to the latter two, together with a
mean sum score > 3 on the first part of the scale (IDAF-4C), indicate a strict
diagnosis of specific phobia based on DSM IV. Armfield also describes a
relaxed diagnosis of dental phobia, where an affirmation of the criterion that
the fear should be excessive or unreasonable is not needed. The third part of
the IDAF-4C" is about anxiety and fear response stimuli (IDAF-S). This part,
as well as the phobia module, are not seen as parts of a scale but as additional
information about the individual’s dental anxiety response. Items are graded
on a five-point Likert scale from 1 (not at all) to 5 (very much) (20). The IDAF-
4C* has shown good validity and reliability scores and has been translated into
several different languages (20, 24, 25, 148).

OHRQoL was captured using the OIDP administered as a structured interview

by a dentist (Appendix V). The original OIDP version contains eight items but
was later developed into a nine-item scale as well (149). This scale was
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developed to be used in conjunction with normative measures to evaluate the
treatment needs of a population and in dental health care planning. The scale
measures the behavioral impacts of oral disease and the ability to perform
physical, psychological and social tasks with items covering impacts of pain,
discomfort, functional limitation and dissatisfaction with appearance. These
areas of impact are supposed to capture the disability and handicap concepts
of the international classification of impairments, disabilities and handicaps
(ICIDH) model, issued by the WHO and modified for oral health and dentistry
by Locker (150). The OIDP measures both the frequency and severity of each
performance. A total score is the sum of the scores of all performances.
Commonly, the prevalence of one or more confirmed oral impact is reported.
The scale has shown good validity and reliability (149, 151, 152). The
normative OIDP total score (OIDPsc) of a Swedish adult population has been
estimated to 4.5 (mean), and 40% of the population reported that they had at
least one oral impact (151).

Self-rated oral and general health and SES were captured with single questions.
Self-rated oral and general health were rated on a 100mm Visual Analogue
Scale (VAS), graded from the worst possible (0) to the best possible (100). A
question was asked about the highest level of education, with the following
alternatives: elementary school, high school, and university.

Dental pain experience was measured using a questionnaire in the form of a
structured interview about pain in the orofacial region, administered by the
dentist: “Did you have toothache during the past month?”, “Did you feel pain
when eating or drinking hot and/or cold food/beverages during the past
month?”, “Did you feel pain when chewing food during the past month?”
(Appendix VI). The response options were “yes” and ‘“no” and if yes, the
individual rated their pain intensity on a 100mm VAS graded from 0 (no pain)
to 100 (extreme pain). This way of reporting dental pain has been used before

(51).

The clinical and radiological examination included the number of missing
teeth, root remnants, decayed, filled, root-filled teeth and the number of teeth
with apical periodontitis. Three dentists performed the examinations and were
calibrated before the studies.

Furthermore, to understand how prevalent the most severe form of dental
anxiety was in the study sample, a licensed psychologist at the clinic examined
a subsample of 93 participants in order to assess whether they fulfilled the
diagnostic criteria for dental phobia according to the ICD-10 (5).
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Statistical methods

The statistical analysis consisted of descriptive statistics, means, medians,
proportions, standard deviations (SD) and 95% confidence intervals (CI).
Bivariate associations were tested for statistical significance using the t-test
between continuous variables that showed normal distribution, and the Mann—
Whitney U-test and Spearman’s correlations for ordinal variables and for
variables with skewed distributions. The Chi-square test and logistic regression
were used to analyze differences between groups for categorical variables. The
Kruskal-Wallis test was used to analyze differences between three or more
independent groups. Before conducting each study, a power analysis was made
to estimate the minimum number of participants needed (o = 0.05, and power
>(0.8).

In Study 111, an analysis of agreement between the scales was performed using
Spearman’s rho correlation, the Kappa measure of agreement and the Intra
Class Correlation (ICC) coefficient.

All statistical analyses were performed using the Statistical Package for Social

Sciences (SPSS), version 21-24. The level of statistical significance was set to
p <0.05.
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RESULTS

Study |

Of the 3500 individuals comprising the study sample, 4.7% reported severe
dental anxiety, 4.5% moderate, 9.8% low and 80.9% reported no dental
anxiety. Women generally had a higher prevalence of dental anxiety than men
(Figure 4). Severely dentally anxious individuals were more often avoiders of
dental care, but the majority (72.9%) were regular dental attenders.
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Figure 4. Dental anxiety prevalence for the total sample and for women and men,
respectively.

The peak prevalence of severe dental anxiety was seen between 31 and 35
years of age, it was relatively consistent during middle adulthood and
decreased after 60 years of age.

Significant bivariate relationships were revealed between high dental anxiety
and the following independent variables: lower self-rated oral health, lower
self-rated general health, less satisfaction with dental esthetics, lower
education, smoking, and less physical exercise. However, and interestingly, the
impact of oral health on general wellbeing was rated as important for the large
majority, regardless of level of dental anxiety.
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The multivariable logistic regression analysis revealed that gender and
irregular dental attendance were the strongest predictors for high dental anxiety
with OR: s 0f 4.04 and 3.20, respectively.

A participation analysis was conducted comparing the sample with the general
population in Sweden. The analysis showed that the sample consisted of
somewhat higher educated and fewer foreign-born individuals, and slightly
more women.

A statistically significant decrease in dental anxiety was seen between the years
1962 and 2013. The greatest change was seen between the groups reporting no
dental anxiety, but a significant decrease in dental anxiety was seen in general.
(Figure 5).
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Figure 5. Dental anxiety prevalence in 1962 and 2013. A statistically significant
change was seen between 1962 and 2013 for all categories.

The proportion of regular attenders among highly dentally anxious individuals
increased from 1962 to 2013 (41.7% vs. 80.2%). High dental anxiety was more
prevalent among women than men in both populations, but a greater difference
was seen in the sample from 2013.

Study I

The study revealed a high prevalence of dental pain (77.6%) in the total
sample, and those suffering from dental pain reported a high intensity of pain
(VAS scores 49.0-61.0). Dental pain was associated with poor self-reported
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oral health but not with clinical variables of dental status. There was no
significant difference between genders with regard to dental pain.

Table 3. Prevalence (%) of OIDP items affected, by presence/absence of dental pain and for
the total group.

N°. dental Dental pain  Total
pain
Eating/enjoying food 38.8 * 75.8 67.1
Speaking/pronouncing words 5.3 18.2 15.3
Going shopping/meeting someone | 7.9 18.9 16.5
Cleaning of teeth 15.8 * 48.5 41.2
Sleeping/relaxing 10.5 * 43.2 35.9
Smiling/laughing/exposing teeth 39.5 * 60.6 55.9
Keepmg ong s emotional state/ 13.2 402 341
not getting irritated
Working/keeping up with social life | 15.8 * 32.6 28.8
Appreciating human contact 15.8 295 26.5
*p<0.05

The participants reported a high prevalence of affected daily performance due
to oral health measured by the OIDP. Negative consequences for at least one
daily performance was reported by 85.3% of the participants and were
associated with higher age, a larger number of decayed and root-filled teeth
and teeth with apical periodontitis. Individuals reporting dental pain showed
an even higher prevalence on all the items included in the OIDP than
individuals not reporting dental pain (Table 3).

Participants who reported negative consequences scored very high on the
frequency and severity dimensions. The OIDP scale score was 27.0 (SD 25.6)
for the total group and significantly higher for participants reporting dental
pain, compared with those who did not report pain (31.3, SD 25.3 vs. 12.3, SD
19.0, p <0.001).

The multivariable analysis revealed dental pain to be the strongest factor

associated with the probability of having at least one negative consequence
affecting daily activities as described by the OIDP (OR 8.21, CI 2.97-22.65).

Study Il

The study sample had high levels of dental anxiety according to the DAS =
17.5, the DFS = 80.9, the MDAS = 20.1, and the IDAF-4C = 4.0. A subgroup
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of 93 participants was examined according to the ICD-10 diagnostic criteria
for dental phobia and 94.6% of these individuals were assessed as having
dental phobia. No difference was found in the levels of dental anxiety
according to the IDAF-4C between the subgroup assessed to have a dental
phobia and the rest of the study sample (4.0 SD = 0.7 and 4.1 SD = 0.7,
respectively).

The study revealed very poor agreement between the phobia diagnosis
according to the IDAF-P and the clinical diagnosis of dental phobia according
to the ICD-10 (x = 0.02). A majority (68.7%) of the participants reported
comorbid anxiety (panic disorder and/or social anxiety), as captured by the
IDAF-P.

The correlation between the included scales measuring dental anxiety and the
Dental Anxiety and Fear module of IDAF (IDAF-4C) was high, with r, ranging
between 0.68 and 0.78. The ICC between all four scales (DAS, DFS, MDAS
and IDAF-4C) was 0.90 (95% CI 0.87-0.93), and the ICC between each scale
and the IDAF-4C was 0.72 for the DAS (95% CI = 0.44-0.84), 0.83 for the
DFS (95% CI = 0.77-0.88), and 0.83 for the MDAS (95% CI = 0.76-0.88).

The correlation between the four subscales of the IDAF-4C and the IDAF-4C
total showed coefficients between ;= 0.64 and 0.83.
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GENERAL DISCUSSION

Study |

This study found a decrease in dental anxiety prevalence among adults over a
50-year period of time. There are repeated cross-sectional reports in the
scientific literature, but none with more than 20 years’ follow-up (27, 33, 48,
54, 65). A study from the UK reported a decrease in dental anxiety over a ten-
year period from 60% to 32%, and recently, Strom et al. reported a decrease in
dental anxiety prevalence from 19% to 8% among 18-year-olds in Norway
over a 20-year period (48, 153). These reports indicate that there may be a time
effect with regard to the finding of the lower prevalence of dental anxiety over
time. However, one may also argue that a cohort effect cannot be ruled out, but
we believe that the time span of 50 years in our study and the large sample
sizes with randomly selected participants point towards the time effect as the
main explanatory factor for the decrease in the prevalence of dental anxiety.

One may also speculate that technical advancement and a greater focus on
subjective values have developed in dentistry in the last decades, as well as the
focus on preventive care, together with dentistry seeing a large proportion of
the population at an early age - in Sweden as early as from the age of three,
when oral health problems are mostly infrequent. Today’s population has
better oral health than the population 50 years ago, which results in less
invasive dental treatment. A large proportion of the population also attends
dental care for years before treatment is needed, which may prevent dental
anxiety.

However, even if there is an actual decrease in dental anxiety prevalence over
time there is still an important part of the population that suffers from high or
severe dental anxiety. The results in Study I showed the smallest decrease
among those reporting high dental anxiety. A smaller decrease among highly
dentally anxious individuals has been reported before (153). One reason could
be that some of the highly dentally anxious individuals have a more
complicated disorder with severe comorbidity (92, 124). Such comorbidity
conditions may be panic syndrome and/or social phobia. Another reason why
there is still a relatively large proportion of highly dentally anxious individuals
may be related to negative experiences of dental care, such as experience of
pain, poor communication and negative behavior on the part of dental
professionals.
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Moreover, as a methodological aspect, Bandelow et al. discussed the difficulty
of finding a possible change in the prevalence of anxiety disorders, mainly due
to the imprecise measures before the introduction of the DSM-III (154). There
is one study, the National Comorbidity Survey (NCS) from the US, which is
repeated with the same cross-sectional design over an eleven-year period and
shows no increase in the life-time prevalence of a specific phobia during this
period (11% vs. 12.5%) (155, 156). In our present study, we used a single
question to measure the level of dental anxiety with similar scoring and
wording of the response alternatives. The SQDA was used to measure dental
anxiety, mainly to be able to compare results from 1962 and making it possible
to study change over time. This question has been chosen several times before
by others, to capture dental anxiety in populations in epidemiological studies
of dental anxiety (14, 30, 31, 34, 36, 46, 52, 58, 73). It has often been discussed
how well this question captures the concept of dental anxiety, but it has shown
acceptable validity in several studies (15, 34, 46, 59). To be able to make
comparisons between the results of this study and the results from 1962, the
four response alternatives of the SQDA used in this study were converted into
three response alternatives. The categories “no dental anxiety” and “somewhat
anxious,” had the same wording in both studies, and the categories “quite
anxious” and “very anxious” from this study became highly anxious, to match
the categories from the study conducted in 1962. This may be questionable but
in order to be able to compare the results, we considered this way to be the
most reasonable.

The results of the present study show that around 20% of the population report
some level of dental anxiety. Due to the high prevalence, dental anxiety should
be considered a public health problem and there is still a need for preventive
policies and action, and more evidence-based treatments for those suffering
from severe dental anxiety.

Study I is a population-based cross-sectional study of adult individuals
randomly selected from the population of Sweden. The large national
population-based sample strengthens the representativeness of the results and
makes it possible to generalize the results. The cross-sectional design has been
shown to be useful in identifying associated factors of interest, but the design
has no capacity to prove causal relationships (157). The randomization
procedure was performed by a telemarketing company that was also
responsible for the interviews, which may be considered a strength of the study
design.

The response rate was 49.7%, which is considered acceptable in studies like
this, with this kind of methodology (158, 159). The response rates in
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epidemiological studies are decreasing and it will become harder to study
population prevalence in the future, unless we come up with methodological
alternatives (160). The decrease in participation rates will give rise to questions
about the representativeness of epidemiological studies. A participation
analysis was carried out to ensure the representativeness of this study, and
showed some, although minor, differences between the study population and
the general population of Sweden at the same point in time, with regard to age,
education and place of birth. Although the differences were small, it cannot be
excluded that they may have influenced the results. However, no difference
was seen in dental anxiety levels between native-born and foreign-born
individuals. Although dental anxiety is associated with avoidance of dental
care and a deteriorated dentition, individuals with high dental anxiety do not
seem to be underrepresented in oral epidemiological surveys (161). The study
from 1962 reported a high response rate (78.1%) and a participation analysis
did not reveal any difference between the study sample and the general
population according to gender (162).

Study Il

Study II showed a high prevalence of dental pain (77.6%) in a clinical sample
of individuals with severe dental anxiety. The pain intensity was high,
indicating widespread suffering and a substantial need for treatment.

From a clinical perspective, especially with regard to the treatment of patients
with severe dental anxiety, it is well recognized that many of these patients
suffer from dental pain. However, and surprisingly, to the best of our
knowledge, there are no previous studies of dental pain prevalence in clinical
populations with severe dental anxiety. Population-based studies investigating
the prevalence of dental pain report a considerably lower prevalence, even
when individuals with and without dental anxiety are compared. A study by
Héagglin et al. from 1996 showed a dental pain prevalence of 16.0% among
adult Swedish women, and in this study, the pain prevalence was similar in
individuals with high dental anxiety (17.0%) (51). In 1988, Milgrom reported
a toothache prevalence of 30.9% among individuals with high dental anxiety,
while a lower prevalence (19.9%) was reported among non-anxious/low
dentally anxious individuals (14). In another study, Thomson et al. reported a
prevalence of toothache of 18.5% among the highly dentally anxious
participants (28).

In the present study, the large majority (85%) reported at least one negative

impact on their daily life due to their oral health, also defined as impaired
OHRQoL, as measured with the OIDP.
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Previous population-based studies of OHRQoL using the OIDP have reported
considerably better OHRQoL (60, 151, 152). In a Swedish study, 40% of the
individuals with regular dental attendance reported one or more oral impacts
affecting their everyday life and a total mean OIDP score of 4.5 (151), as
compared with 85% and a mean score of 27.9 in the present sample. The study
by Heidari et al. (60) found poorer OHRQoL in a subsample with high dental
anxiety, although not as poor as in the present sample (49% vs. 85%). The
present study indicates a strong association between dental pain and affected
OHRQoL.

In this study, dental pain was the strongest predictor of an impact on OHRQoL.
Pain has an essential effect on QoL (126, 163, 164), but research showing the
effect of oral or dental pain in relation to OHRQoL is scarce. Adulyanon has
shown oral pain to be the most important factor to influence daily activities in
a low-disease Thai population (165), Srisilapanan showed dental pain to be the
most common symptom affecting OHRQoL (166) and Nuttall et al also
reported oral pain to be the most commonly experienced impact to affect
OHRQoL in a population-based study in UK (167). Thus, the results from the
present study illuminate one of the key aspects of the vicious circle of dental
anxiety, namely that poor oral health and symptoms mediate the psychological
and social dimensions of severe dental anxiety (102).

The strength of Study II is the large clinical sample of severely dentally
anxious participants, studied with both validated psychometric measurements
and clinical variables. The clinical variables were recorded in an adapted
clinical examination (using two mirrors) and/or on the basis of panoramic
radiographs. These examination methods may underestimate the actual oral
status, but in most cases, this is the only way to obtain clinical data about highly
dentally anxious individuals. Although some patients declined participation,
the sample must be considered representative. Adding a non-dentally anxious
control group to the study design would have facilitated the interpretation of
the results.

Study Il

The most recently developed measure of dental anxiety, the IDAF-4C", was
constructed by Armfield, in order to improve and modernize the dental anxiety
assessments in both clinical and research settings (20). The IDAF-4C* has been
translated into several languages and evaluated (23-25, 148, 168); however,
this is the first time the IDAF-4C"* has been tested in a clinical sample of
individuals with severe dental anxiety/phobia. The present study shows
advantages of the IDAF-4C", as the scale includes all four components of
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anxiety, and the stimulus module adds information about the precise dental
anxiety-provoking stimuli (20). However, the new IDAF-4C" dental phobia
module did not perform well and needs further improvement before it can be
used as intended.

The results revealed that very few individuals were classified as having a dental
phobia diagnosis according to the IDAF-4C" and showed very poor agreement
with the clinical diagnosis according to the ICD-10. In previous studies in non-
highly dentally anxious samples, individuals classified with a dental phobia
diagnosis according to the IDAF-4C" also reported higher levels of dental
anxiety (20, 24, 148). This is not, however, a test of the specific phobia
classification.

Possible explanations for the poor agreement may be the interpretation/word-
ing of the included items and the construction of the IDAF-4C" dental phobia
classification. A large majority of the participants responded negatively to the
item “dental anxiety being disruptive/interfering with life,” compared with the
item about distress related to dental anxiety. A study using a qualitative
approach could provide insight into why so few participants answered “yes”
on this item. One may speculate about the role of denial, as part of the
avoidance behavior pattern in phobic anxiety. The other important aspect is the
comorbid anxiety disorders that may occur with dental anxiety. The phobia
module of the IDAF-4C" is constructed to screen for social anxiety and panic
disorder, and individuals reporting either one of these are excluded from a
dental phobia diagnosis. This may be questioned, as a high prevalence of
psychiatric comorbidity among highly dentally anxious individuals has been
reported before (95). The present study sample showed a high prevalence of
comorbid panic disorder and social anxiety captured by the IDAF-4C".

However, the strength of the IDAF-4C" is the first module of the measurement
(IDAF-4C), because it adds the cognitive aspects of the anxiety and fear
reaction, which were not included in previous measurements. In addition, the
IDAF-4C showed good congruence with the DAS, DFS and MDAS in this
sample, which is in agreement with reports by others (20, 24, 25, 148). Similar
to earlier reports, the cognitive component showed a weaker correlation with
the other included dental anxiety scales. However, this was not surprising as
these measures do not include an explicit cognitive component, and this result
strengthens the argument that the IDAF-4C adds a relevant aspect when
measuring dental anxiety (24, 25).

Including the cognitive component of dental anxiety is important from more
than one aspect. When measuring a phenomenon like dental anxiety it is
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important to cover all relevant dimensions of the underlying theoretical
construct (for anxiety: behavioral, emotional, physical, and cognitive
components) to ensure good validity. Severely dentally anxious individuals
have several extremely negative cognitions, such as negative thoughts, beliefs
and self-statements, but also about what might happen during the dental
treatment (169, 170). It has also been shown that these individuals are less able
to control negative cognitions than non-dentally anxious individuals (170).
Negative cognitions seem to play an important role in the anxiety response,
and individuals with several negative cognitions will not easily comply with
techniques such as relaxation, aimed at reducing the anxiety reaction. As
described above, the evidence-based treatment of severe dental anxiety/phobia
is cognitive behavioral therapy, a treatment targeting all components of
anxiety, including the cognitive component (138).

The strengths of the study are the large clinical sample of severely dentally
anxious individuals, including a relatively large subgroup with a clinical
diagnosis of dental phobia according to the ICD-10 diagnostic criteria, and the
inclusion of other well-known and commonly used psychometric measure-
ments of dental anxiety. A limitation of the study is the lack of validated
screening measures for comorbid anxiety disorders to evaluate further the
construction of the phobia module of the IDAF-4C". It would also be interest-
ing to add a measurement with the focus on the cognitive aspect of dental
anxiety, like the Dental Cognitions Questionnaire (DCQ) (169), in order to
study the relation to the dental anxiety and fear module of the IDAF-4C". Also,
a test-retest analysis could have been included to evaluate the reliability
further.
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ETHICAL CONSIDERATIONS

The included studies were approved by the Regional Ethical Review Board in
Gothenburg, Sweden (reg. no. 801-12 and 395-10). Answering questionnaires
about dental anxiety may be upsetting. However, there is a report showing that
answering the dental anxiety questionnaire MDAS, did not increase dental
anxiety or result in other adverse reactions (171). The participants filled in the
questionnaires at the clinic and if an unexpected reaction developed during or
after responding, the dental care team was present and it would have been
possible to see a psychologist, if necessary.
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CONCLUSION AND CLINICAL
APPLICATION

This thesis highlights the fact that over a 50-year time span, the proportion of
highly dentally anxious individuals in the population is still substantial, and
dental anxiety must thus be seen as a public health problem. However, a
considerable proportion of the highly dentally anxious individuals reports
regular dental visiting habits.

Oral health-related quality of life is affected in individuals with severe dental
anxiety, and dental pain is a strong predictor of poor OHRQoL. An important
finding of this thesis is the fact that individuals with high dental anxiety/phobia
often report dental pain of high intensity.

Good psychometric measurements are an important tool for researchers and
clinicians to estimate prevalence, consequences and treatment effects. A
screening instrument for dental phobia is missing and although this module is
included in the IDAF-4C*, this module needs further development and
evaluation before being used in clinical and research settings.

From a clinical perspective, severely dentally anxious individuals commonly
attend general dental clinics. Dentists will meet and treat these patients on a
daily basis and, thus, the dentists need to be on the alert in order to identify
patients with high dental anxiety. The most feared stimuli reported by severely
dentally anxious individuals in this study were pain and not being in control.
For a dentist, these two stimuli are relatively easy to control, and if we do, we
engage in preventive dental care as well as treatment in order to alleviate severe
dental anxiety.
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FUTURE PERSPECTIVES

There is a need to develop and validate the IDAF-4C* further in a highly
dentally anxious population, with the focus on screening for a potential dental
phobia diagnosis. The ability to screen for dental phobia according to existing
international criteria is important as a complement to the scales measuring the
level of dental anxiety, as it limits the range of variation between populations
from different countries and cultures, which will make the results more
generalizable.

It is also important to study additional factors and pain that may contribute to
the negative consequences on OHRQoL among highly dentally anxious
individuals; however, this should be done in a case control study to strengthen
the association between severe dental anxiety and poor OHRQoL further, as
well as the association between pain and other factors for an impact on
OHRQoL.

Finally, population-based cross-sectional studies to analyze possible changes

in the prevalence of dental anxiety and related factors in the future would be
of interest for policymakers and educational curricula in dentistry.
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