Turun yliopisto
University of Turku

DENTAL FEAR
IN ADOLESCENTS' TRANSITION
TO EARLY ADULTHOOD

Sirkka Jaakkola

TURUN YLIOPISTON JULKAISUJA - ANNALES UNIVERSITATIS TURKUENSIS

Sarja - ser. D osa - tom. 1162 | Medica - Odontologica | Turku 2015



University of Turku

Faculty of Medicine

Department of Clinical Medicine, Public Health
Institute of Dentistry, Department of Community Dentistry
Doctoral Programme of Clinical Investigation

Supervised by

Péivi Rautava

MD, PhD, Professor of Preventive Health Care
University of Turku,

Department of Clinical Medicine, Public Health
Chief Physician of Research

Turku University Hospital

Turku, Finland

Reviewed by

Magnus Hakeberg

DDS, PhD, Professor of Dental Public Health
University of Gothenburg, Sahlgrenska Academy
Institute of Odontology, Department of Behavioral and
Community Dentistry

Gothenburg, Sweden

Opponent

Heikki Murtomaa

DDS, PhD, MPH, Professor of Oral Public Health
University of Helsinki

Institute of Dentistry

Department of Oral Public Health

Helsinki, Finland

Faculty of Social Sciences
Department of Psychology

Welfare Division, Public Dental Health Care Clinic,
City of Turku, Turku, Finland

Satu Lahti

DOdont, Professor of Community Dentistry
University of Turku,

Institute of Dentistry,

Department of Community Dentistry
Turku, Finland

Hannele Réihd

PhD, Professor of Psychology
University of Turku,

Faculty of Social Sciences,
Department of Psychology
Turku, Finland

Jorma Virtanen

DDS, PhD, MSc, Professor of Community Dentistry
Institute of Dentistry

Department of Community Dentistry

University of Oulu

Oulu, Finland

The originality of this thesis has been checked in accordance with the University of Turku quality assurance

system using the Turnitin OriginalityCheck service.

ISBN 978-951-29-6038-5 (PRINT)
ISBN 978-951-29-6039-2 (PDF)

ISSN 0355-9483

Painosalama Oy - Turku, Finland 2015



To

Al those ﬁgfmic[ of the dentist,

dental staff or dental treatment
and

Aarne, ARseli and Saara

"®elko ei ole ﬁei?éguttgz, se on
voimaa. Voimaa olla ihminen.

“Fear is not a weakness, it is a
strength. Strength to be a human
being.



4 Abstract

ABSTRACT

Sirkka Jaakkola
Dental fear in adolescents’ transition to early adulthood

The aims of the study were to assess the validity of a clinical dental fear question
(Short Dental Fear Question, SDFQ) and an instrument measuring interaction between
adolescents and dental staff (Patient Dental Staff Interaction Questionnaire, PDSIQ).
Also, adolescents’ subjective perception of interaction with dental staff, the association
with adolescents’ dental fear and sense of coherence as well as a multi-professional
small-group intervention model for decreasing high dental fear were assessed.

The study sample comprised Finnish adolescents in transition to early adulthood, aged
18-26 years (n = 777, n = 773, n = 5), except for a sample of 15-year-old adolescents
(n = 27). Dental fear, sense of coherence (SOC) and the adolescents’ perceived
interaction with dental staff were assessed with questionnaires. The principles of fear
treatment such as gradual exposure, relaxation, encouragement and cornerstones of the
reteaming method based on a solution-focused framework to maintain motivation and
peer support were used to decrease fear in the intervention study.

The SDFQ was found to be a valid dental fear instrument and the PDSIQ a valid
interaction instrument with five factors of interaction retrieved: ‘kind atmosphere and
mutual communication’, ‘roughness’, ‘insecurity’, ‘trust and safety’, and ‘shame and
guilt’. Highly fearful young adults more often perceived their interaction with dental
staff as negative, more often felt insecure and had a weaker sense of coherence
compared to their peers with no to moderate dental fear. The results of the intervention
study showed that young adults’ high dental fear decreased and their commitment to
dental treatment increased.

The SDFQ is clinically feasible and informative instrument in measuring dental fear.
Knowledge of the level of fear enables dental staff to better consider an adolescent’s
fear. Dental staff should be aware that a supportive interaction style, creating trust and
safety, is especially beneficial for highly dentally fearful young adults. A weak SOC
may affect young adults’ high dental fear in that they would not have enough tools to
manage their fear. A multi-professional small therapeutic group seems to increase
fearful young adults’ resources for confronting dental treatment.

Keywords: adolescent, dental anxiety, sense of coherence, professional-patient
relations, interaction, questionnaires, treatment.
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TIIVISTELMA

Sirkka Jaakkola
Aikuistuvan nuoren hammashoitopelko

Tutkimuksen tarkoituksena oli arvioida kliinisen hammashoitopelkomittarin (SDFQ)
kuin my6s nuoren ja suun terveydenhuollon henkilston vilisti vuorovaikutusta
mittaavan mittarin (PDSIQ) wvaliditeettia, nuoren subjektiivista késitystd suun
terveydenhuollon  henkiloston  kanssa  kdydystd  vuorovaikutuksesta, nuoren
hammashoitopelon ja koherenssintunteen vélistd yhteyttd, ja moniammatillista
pienryhmdinterventiomallia kovan hammashoitopelon véhentimisessa.

Tutkimuksen havaintoaineisto muodostui pddosin aikuistuvista suomalaisnuorista idltdan
18-26 vuotta (n =777, n =773, n = 5) lukuun ottamatta 15-vuotiaiden nuorten otosta (n =
27). Hammashoitopelkoa, koherenssintunnetta ja nuoren kokemaa vuorovaikutusta suun
terveydenhuollon  henkiloston  kanssa  arvioitiin -~ kyselyin.  Moniammatillisessa
pienryhmdinterventiossa kaytettiin hammashoitopelon hoidon perusperiaatteita kuten
asteittaista altistamista, rentoutusta, kannustusta sekd lisdksi ratkaisukeskeiseen
viitekehykseen perustuvan muutosvalmennusprosessin ~ kulmakivid: motivaation
yllapitamistd seké vertaistukea.

SDFQ osoittautui  validiksi hammashoitopelkomittariksi ja PDSIQ  validiksi
vuorovaikutusmittariksi, josta 10ytyi viisi eri vuorovaikutuksen osa-aluetta kuvaavaa
faktoria: ’ystévillinen ilmapiiri ja vastavuoroinen viestintd’, ’karskius’, ’turvattomuus’,
"luottamus ja turvallisuus’ sekéd ’héped ja syyllisyys’. Kovasti hammashoitoa pelkdévét
nuoret kokivat vuorovaikutuksensa suun terveydenhuollon henkildston kanssa useammin
kielteiseksi ja turvattomaksi verrattuna niihin nuoriin, joilla oli vihemman tai ei lainkaan
hammashoitopelkoa. Myds heikko koherenssintunne oli yleisempdd kuin vahva kovasti
pelkddvien nuorten keskuudessa. Interventiotutkimuksen tulosten mukaan nuorten
aikuisten kova hammashoitopelko vidheni ja heidén sitoutumisensa hammashoitoon
lisdéntyi.

SDFQ on kliinisesti toimiva ja informatiivinen mittari hammashoitopelon mittaamisessa.
Tieto pelon voimakkuudesta auttaa suun terveydenhuollon henkilostdd ottamaan
paremmin huomioon nuoren pelkoineen. Suun terveydenhuollon henkildston tulee pitdd
mielessddn, ettd erityisesti kovasti pelkddva nuori hyotyy kannustavasta, luottamusta ja
turvallisuutta herédttédvéstd vuorovaikutustyylistd. Heikko koherenssintunne saattaa
vaikuttaa nuoren aikuisen kovaan hammashoitopelkoon siten, ettei hénelld oli tarpeeksi
keinoja, kuinka selviytyd pelkonsa kanssa. Moniammatillinen terapeuttinen pienryhma
ndyttdd lisddvin nuoren aikuisen keinoja hénelle pelottavan hammashoidon
kohtaamiseen.

Avainsanat: nuori, hammashoitopelko, koherenssintunne, asiantuntija-potilassuhteet,
vuorovaikutus, kyselylomakkeet, hoito.
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ABBREVIATIONS

CBT cognitive-behavioral therapy

CFA confirmatory factor analysis

CFI1 comparative fit index

DAS Dental Anxiety Scale

DFS Dental Fear Survey

EFA exploratory factor analysis

FFCS Finnish Family Competence Study
FSHS Finnish Student Health Service

GRRs generalized resistance resources

MDAS Modified Dental Anxiety Scale

NFI normed fit index

PDSIQ Patient Dental Staff Interaction Questionnaire
RMSEA root mean square error of approximation
SOC sense of coherence

SOC-13 Sense of Coherence Questionnaire, a short version with 13 items
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1. INTRODUCTION

Feelings of fear, tension, and discomfort are common, natural and permissible
concerning dental treatment. The ability to tolerate these challenging feelings is
individual. These feelings may seize an individual’s mind, causing a common and
multidimensional phenomenon called dental fear. The objects and intensity of dental
fear varies individually (Oosterink et al. 2008) and they can be assessed with special
instruments. Dental fear contains emotional, cognitive, behavioral and physiological
aspects (Milgrom et al. 2009), which can all be seen in the work of dentists. Dental fear
may emerge in different stages of life, such as childhood, adolescence or adulthood
(Milgrom et al. 1988). This thesis focuses on dental fear during the transition to
adulthood, which is a special time with significant biological, psychological and social
developmental changes during the course of one’s life (Erikson 1959).

The inspiration for this doctoral thesis primary originated from clinical work; namely
from how dental fear could be measured easily, what kind of elements may affect an
adolescent’s experience of dental fear, how fearful adolescents perceive their
interaction with dental staff, how an adolescent’s perceived interaction with dental staff
could be measured, and whether a group intervention method could decrease fear
among highly fearful dental patients. Thus, my interest has been to discover how
dentists and dental staff could understand and alleviate adolescents’ fear as well as
better performing the required dental procedures by utilizing non-pharmacological,
psychological methods.

Further, this thesis was inspired by the perspective of social interaction, which is an
essential and important component of dental fear treatment (Milgrom et al. 2009). In fact,
at its best, it may itself act as a treatment method by giving a person reconstructive
experiences of social interaction and, further, of dental treatment. It is known that a good
patient—dentist relationship is the foundation for a successful treatment outcome,
producing content patients (Corah et al. 1988), decreasing fear (Corah et al. 1988, Kulich
et al. 2000) and decreasing dental care avoidance (Liddel et al. 1990). Another point of
view of social interaction is peer support, which may be used as a tool in treating high
dental fear through a therapeutic group. To my knowledge, dentally fearful adolescents’
perceived interaction with dental staff has not been investigated earlier and only a few
studies have reported using a group to treat highly fearful dental patients.

This thesis was also inspired by Aron Antonovsky’s (1979) concept of ‘sense of
coherence’ (SOC), which is related to stress coping and thus also concerns the situation
of a patient’s dental treatment. A strong sense of coherence means that one has a
sufficient repertoire of resources and is able to apply them efficiently in a stressful
situation. Dental treatment may be considered as a stressful situation, at least for those
afraid of dentistry. Regardless of the plethora of human features and factors studied in
association with dental fear, the approach of sense of coherence seems to be new in the
research field of dental fear.
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2. REVIEW OF LITERATURE

2.1 Background and definitions

Background

Dental fear is a common problem, which has been ranked among the four most
common general fears (Fiset et al. 1989, Oosterink et al. 2009). Although instruments
and methods used in dentistry have been greatly developed over the last decades,
studies indicate that the problem of dental fear still remains. The prevalence of dental
fear has mainly varied from 4% to 37% depending on populations, different measures
and cut-off points (Milgrom et al. 1988, Hakeberg et al. 1992, Moore et al. 1993,
Locker et al. 1996, Armfield et al. 2006, Lahti et al. 2007, Nicolas et al. 2007,
Humphris et al. 2013). The prevalence of high dental fear was reported in 10% of
Finnish adults (Lahti et al. 2007). In addition, 30% of 10- to 14-year-old Finnish
schoolchildren reported being quite or very afraid of the dentist (Alvesalo et al. 1993a-
b) and 6% of 15-year-old adolescents reported being highly fearful of dental treatment
(Rantavuori et al. 2004). The prevalence of high dental fear varied from 5% to 19%
among 18-year-old adolescents (Skaret et al. 1998, Locker et al. 2001).

Dental fear seemed to arise during childhood in most cases, but also in adolescence, in
young adulthood or later in adulthood (Berggren and Meynert 1984, Milgrom et al.
1988, Thomson et al. 1997, Locker et al. 2001a, Thomson et al. 2009). It was found
that those whose dental fear originated from childhood had previous traumatic dental
experiences as a dominating etiological component (Berggren and Meynert, 1984
Townend et al. 2000, Ten Berge et al. 2002). Berggren and Meynert (1984) found that
the dentist’s professional behavior was the most significant factor concerning a child’s
dental fear, whereas in the case of adults it was pain. Showing understanding towards
the patient and trying to avoid pain seemed to be the most desired features in dentists
by dentally fearful adults, whereas the most undesired features were heavy-handedness,
criticizing patients and being remote and distant (Berggren and Meynert 1984).

Generally, a child’s fears are connected to developmental changes in childhood and
their quality depends on the child’s age (Ferrari 1986) so that attachment and
separation anxiety related fears are most actual in preschool age and bodily injury as
well as social fears in school age and in adolescence. These childhood developmental
fears and factors are also present in a dental clinic visit, perhaps also intermingling
with dental issues. Most of these developmental fears diminish or disappear with age as
a result of growing ego strength and increasing cognitive abilities, enabling children to
better cope with different situations. However, there seemed to be a group of children
whose fears last into adulthood, turning chronic (Ten Berge et al. 2002). Unfortunately,
there is a lack of longitudinal studies providing more information of the development
of dental fear from childhood to adulthood. However, the period from adolescence to
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adulthood has indeed been investigated (Thomson et al. 2009). The results of the study
by Thomson et al. (2009) show that there were different trajectories between the ages
of 15 and 32 years: dental fear increased, decreased, arose or remained stable.

Different models of fear acquisition have been presented (e.g. Freud 1916, Rachman
1977, Weiner and Sheehan 1990, Rachman 1991, Freeman 1998 and 2007a, Armfield
et al. 2008, Armfield 2010a) and they seem to consider both external and internal
factors. The most important external factor reported to lead to dental fear is negative
experiences during a dental visit (Ost 1987). Negative experiences may contain factors
such as pain or an unpleasant interaction event between the patient and dental staff
(Oosterink et al. 2008, Milgrom et al. 2009). Internal factors affecting the acquisition
of fear are related to individual personality. For instance, psychodynamic theory
suggests (Freud 1916, Freeman 1998 and 2007a) that one’s unsolved internal conflicts
and threats of the mind may be displaced onto the dental treatment situation (Freeman
2007a). Recently, Armfield et al. (2008) suggested, based on the cognitive viewpoint
(e.g. Beck 1976, Beck and Emery 1985), that dental fear might originate from an
individual’s own perceptions of dental experiences, which are influenced by
personality features and personal life experience. An individual’s perceptions of
uncontrollability, unpredictability, dangerousness and disgustingness related to dental
treatment were found to be predominant factors predicting dental fear compared to
negative dental care experiences (Armfield 2010a).

The prevention and treatment of dental fear is important as high dental fear often tends
to result in avoidance behavior (Berggren 1984) leading to irregularity in using dental
health-care services (Berggren and Meynert 1984, Pohjola et al. 2007, Nicolas et al.
2007, Thomson et al. 2009). This increases the risk for poor dental health (Berggren
and Meynert 1984, Pohjola et al. 2007, Armfield et al 2009, Thomson et al. 2009) and
when advanced it may also threaten a person’s physical, mental and social wellbeing.
From the fearful patient’s, as well as the dental health-care organization’s point of
view, missed appointments, discontinuous dental care (Nicolas et al. 2007, Pohjola
2008) followed by acute dental treatment load both parties. Thus, supporting fearful
dental patients in committing themselves to regular dental care is worth the effort.

Definitions

Fear, anxiety and phobia are defined as follows, according to the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5), (American
Psychiatric Association 2013):

Fear is: “an emotional response to perceived imminent threat or danger associated
with urges to flee or fight”.
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Anxiety is: “the apprehensive anticipation of future danger or misfortune accompanied
by a feeling of worry, distress, and/or somatic symptoms of tension. The focus of
anticipated danger may be internal or external”.

Phobia is: “a persistent fear of a specific object, activity, or situation (i.e., the phobic
stimulus) out of proportion to the actual danger posed by the specific object or
situation that results in a compelling desire to avoid it. If it cannot be avoided, the
phobic stimulus is endured with marked distress”.

In this study, the term ‘dental fear’ is used to include dental fear, anxiety and phobia.
‘High dental fear’ is used to mean the most severe fear concerning dentistry.

In the literature, three periods of adolescence have been separated based on
developmental stages: early (ages 11 to 14), middle (ages 14 to 17), and late (ages 17
to 20) (Kaplan et al. 1994). Late adolescence is followed by early adulthood, between
the ages of 20 and 40 (Kaplan et al. 1994), but it has also been suggested to take place
approximately between the ages of 16 and 25 years (Blos 1962, Mangs and Martell
1995).

This study focuses on investigating dental fear mainly during late adolescence or the
beginning of early adulthood, using the study participants from the ages of 18 to 26,
Studies II, II1, IV. This stage of life is also called the transition to adulthood. The terms
‘adolescent’, ‘adolescence’, ‘stage of transition to early adulthood’, ‘early adulthood’,
and ‘young adult’ are used in the thesis to denote this particular stage.

2.2 Transition to adulthood and dental fear

Adolescence is a significant period in the course of one’s life containing profound
biological, psychological and social developmental changes (Kaplan et al. 1994),
which all occur in an individual timetable varying from person to person. The stage of
‘transition to adulthood’ contains challenges in growth and identity, also including
sexual and social development (Freud 1958, Erikson 1956). Although identity
formation is considered a life-long process, its main crisis takes place during
adolescence (Erikson 1959, Crain 1985). Then, an adolescent establishes a new sense
of ego identity: that is, the feeling of who you are and where your place is in the larger
social environment (Erikson 1956). This process generates feelings of confusion,
originating from aspects such as rapid physical growth, developing sexuality and social
matters (Erikson 1959, Crain 1985). Relationships with parents change and at the same
time the meaning of peer relations is heightened (Erikson 1959). It has been found that
peer relations have a major importance for adolescent and later adult personal
adjustment (Parker and Asher 1987). Other people’s expectations and one’s appearance
are also important adolescent concerns. For example, Darby et al. (2014) found that
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young adults consider their teeth to be one of the most frequent shaming topics
concerning a visit to a physician.

In addition to identity formation, cognitive development towards a more conceptual
way of thinking (Inhelder and Piaget 1958) reaches an adult level. Increased cognitive
abilities enable the control of impulses, and the understanding of the long-term
consequences of actions (Steinberg and Morris 2001). Thus, cognitive development
also increases adolescents’ abilities in working with fears and in understanding the
consequences of better dental health behavior.

It has been suggested that the transition from adolescence to adulthood as well as early
adulthood contain some vulnerability for the onset of dental fear (Locker et al. 2001a).
Additionally, the longitudinal study of a New Zealand birth cohort found dental fear to
be instable during middle and late adolescence as well as early adulthood (Thomson et
al. 1997). The prevalence of dental fear increased from 11% at the age of 15 years to
13% at 18 years and 21% at 26 years (Locker et al. 2001a).

It has been unclear whether the increasing tendency of dental fear is mainly due to
exogenous factors (Weiner and Sheehan 1990) concerning dental treatment factors or
endogenous factors (Weiner and Sheehan 1990) related to psychological development
during transition from adolescence to early adulthood (Locker et al. 2001b). There are
studies with findings that negative dental treatment experiences related to caries, tooth
loss (Milgrom et al. 1988, Thomson et al. 2000, Poulton et al. 2001, Thomson et al.
2009) as well as symptomatic dental service use (Thomson et al. 2009) are associated
with the onset of dental fear in adolescence and early adulthood (Milgrom et al. 1988,
Poulton et al. 2001, Thomson et al. 2009).

On the other hand, endogenous factors have also been suggested to associate with
adolescent dental fear. Locker et al. (1999) found in their cross-sectional data that a
typical characteristic of dentally fearful study participants with adolescent onset (13—17
years) was a vulnerability to anxiety as well as perceived negative dental experiences,
and those with adult onset (over 18 years) were characterized by multiple severe fears.
Poulton et al. 2001 also found in a longitudinal New Zealand study that endogenous
factors such as a vulnerable personality were more strongly related to increasing dental
fear during adolescence before the age of 18 years than between 18 and 26 years. In
their further study on dental fear during middle and late adolescence as well as early
adulthood, Thomson et al. (2009) found different trajectories with dental fear
indicating that the phenomenon is really multidimensional and varies between
individuals depending on exogenous and endogenous factors. In addition to exogenous
factors, differences were also found in the personality features concerning different
emotional and behavioral styles containing aspects such as self-control, stress reaction,
well-being and social closeness between the groups of dental fear trajectories
(Thomson et al. 2009). For example, a group of impulsive adolescents whose dental
fear was resolved during early adulthood was identified. Thus, an individual’s innate,
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biological and structural characteristics such as temperament (Klingberg and Broberg
2007, Stenebrand et al. 2013), as well as family members, may also affect the onset of
dental fear. Rantavuori et al. (2009) found that a family member’s dental fear was more
strongly associated with a 15-year-old adolescent’s dental fear than with the
adolescent’s own negative dental treatment experiences.

Dental fear researchers highlight the importance of preventive aspects of dental care in
avoiding the onset of dental fear in all age groups (Milgrom et al. 1988, Locker et al.
1999, Poulton et al. 2001). They emphasized the importance of dental staff using
appropriate communication techniques to increase the patient’s feelings of trust and
control, which may reduce the risk for dental anxiety in psychologically vulnerable
individuals during childhood, adolescence and adulthood (Milgrom et al. 1988, Locker
et al. 1999). Poulton et al. (2001) focused on the importance of preventive dental
health-care practices to avoid the onset of dental fear in early adulthood. They
recommended maintaining regular dental check-ups for young adults to diminish the
need for acute dental services, which typically contain more traumatic treatment and
increase dental fear. They also recommended that dental practitioners assess dental fear
between routine check-ups during late adolescence and early adulthood, as dental fear
seems to fluctuate more at this time than later in life (Thomson et al. 1997, Thomson et
al. 2009).

2.3 Sense of coherence

Sense of coherence (SOC) is a concept that Aron Antonovsky created in the late 1970s
(Antonovsky 1979). SOC is based on Antonovsky’s salutogenetic theory (1979), which
emphasizes factors maintaining health rather than illness. Antonovsky found that
generalized resistance resources (GRRs) were not the only factor to explain health but
there was an intervening variable, ‘a way of looking the world” between resources and
health. He named the concept a ‘sense of coherence’ (SOC) and defined (1987) it as
follows:

The sense of coherence is a global orientation that expresses the extent to
which one has a pervasive enduring though dynamic feeling of confidence
that 1) the stimuli deriving from one’s internal and external environments in
the course of living are structured, predictable, and explicable, 2) the
resources are available to one to meet the demands posed by these stimuli, 3)
these demands are challenges, worthy of investment and engagement.

Therefore, SOC contains three core components: comprehensibility, manageability and
meaningfulness (Antonovsky 1987). A person with a high sense of ‘comprehensibility’
expects that encountering the coming stimuli will be predictable or at least
understandable. For example, in the context of dental care, a dentist may increase a
fearful patients’ comprehensibility by agreeing on the next dental procedure with the
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patients and giving them adequate information about it or by telling them about the
potential sensations felt during the next step of the treatment. ‘Manageability’ contains
a person’s own conception of their resources to confront the coming stressful situation,
such as dental treatment. For example, these resources may contain relaxation
techniques or the social support of family, peers or dental staff. ‘Meaningfulness’
refers to the motivation that the confronted challenges of life are worthy of engagement
and investment. For example, in the context of a fearful patient’s dental care the dentist
and dental staff might increase a patient’s motivation and commitment towards the
treatment by rewarding the patient with positive feedback concerning the patient’s
success during the treatment.

According to this theory (Antonovsky 1979), the strength of SOC is associated with
coping so that strong SOC facilitates the toleration of stress. Further, the strength of
SOC is dependent on an individual’s generalized resistance resources (GRRs); the
larger or more functional the combination of GRRs is, the stronger the SOC and the
better the ability to tolerate stress (Antonovsky 1979). However, the most important
aspect concerning an individual’s well-being is considered to be their ability to choose
and flexibly find the best suitable resource or combination of resources in the loading
situation at hand (Antonovsky 1979, Honkinen 2009). Antonovsky (1979) defined
GRR as follows:

(...) a characteristic of an individual, group, subculture or society that is
effective in avoiding or combating a wide variety of stressors and thus
preventing tension from being transformed into stress.

An individual’s resources partly originate from innate characteristics, but also a child’s
living conditions in society, their social growth environment and the parents’ style of
raising and supporting their children during development. According to Antonovsky
(1987), building one’s sense of coherence begins in infancy, being based on early
social relationships, the possibility to participate in decision making during social
interaction as well as confronting life events. This progression of SOC continues
further in childhood and adolescence so that by the end of adolescence a tentative SOC
level has been gained (Antonovsky 1987). Honkinen et al. found (2008) that
adolescents’ SOC at the age of 15 was already moderately stabilized compared with
SOC at the age of 18. However, in the long run, Antonovsky (1987) saw that the
important life stage for the development of SOC is early adulthood. Nevertheless, the
possibility for a change of SOC is also retained in later life, as supported by a recent
study (Feldt et al. 2011). Antonovsky highlighted commitment to long-lasting
relationships, social roles and work during early adulthood, all of which could
reinforce or reverse the tentative SOC level established during childhood and
adolescence (Antonovsky 1987, Volanen 2011). The strength of SOC has been found
to be associated with close and benevolent social relationships in childhood,
adolescence and adulthood (Volanen 2011).
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Antonovsky created the Sense of Coherence Questionnaire (also called “Orientation to
Life Questionnaire”) to measure the level of sense of coherence (1987). The longer
version of the questionnaire has 29 items and the shorter version 13 items with 7-point
Likert-scale options. Both SOC versions are widely used and they have been found to
be reliable and valid instruments (Eriksson and Lindstrom 2005, Feldt et al. 2007).

As SOC has been shown to be related to how people manage in stressful situations
(Antonovsky 1979), SOC has also been investigated in the field of dental fear research.
However, until now there seem to be few studies concerning SOC in patients with
dental fear (Lindmark et al. 2011, Wennstrom et al. 2012, and Wide Boman et al.
2012). According to the results of these studies, SOC seems to be associated with
dental fear so that the study participants with a weaker SOC tend to report suffering
from dental fear more often than those with a stronger SOC (Lindmark et al. 2011,
Wide Boman et al. 2012, Wennstrom et al. 2012).

2.4 Patient—dental staff interaction

Patient—dentist interaction has been considered as a multidimensional phenomenon
containing emotional, cognitive, behavioral and communicative aspects (Kulich 2000).
A patient’s fear or anxiety may be an element that considerably affects patient—dental
staff interaction (dentist, dental nurse, dental hygienist and receptionist). High dental
fear and anxiety are feelings found to influence a patient’s behavior and
communication, in that patients with these strong feelings have momentarily weaker
communication skills (Scott et al. 1984, Kulich et al. 2000). Additionally, strong fear
or anxiety has been found to disturb cognitive capacity in general (Karila 1999) in the
functions of memory (McLeod and McLaughlin 1995), attention (Karila 1999, Ohman
et al. 2001), and thinking (Karila 1999, Fredrickson and Branigan 2005) so that the
patient has fewer ideas for how to act in frightening situations. Thus, in the meanwhile,
the probability of primitive action tendencies — attack or flee — may grow (Fredrickson
and Branigan 2005). In addition, anxiety and fear seem to increase the need to be taken
care of by others (Fredrickson and Branigan 2005). Therefore, fear and anxiety appear
to affect and alter a patient’s abilities to receive and appreciate information as well as
act during an appointment, in many different ways, thus requiring more from the dental
staff’s skills of communication and interaction.

Kulich et al. (2000) have described the dynamics of the interaction between a dentist
and a phobic patient. They found aspects of interaction as follows: the patient’s
emotions (fear, shame, distrust, nervousness and tension), verbal and nonverbal cues of
displaying or repressing emotions, as well as the dentist’s interpersonal skills
concerning their professional and fellow-being roles during the encounter. The same
study highlighted that good, honest contact with the patient, empathic understanding,
warmth and respect can clearly reduce a patient’s fear (Kulich et al. 2000). Corah et al.
(1988) also found that patients perceived a decrease in fear if the dentist’s behavior
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was communicative, friendly, accepting, empathic, reassuring, supportive, pain
preventing, and concerned for the patient’s comfort. Rouse and Hamilton (1990)
showed that a dentist’s positive and supportive communication style relaxes the patient
and significantly decreases patient fear, contrary to negative communication which
increases fear. Therefore, they recommended that dentists minimize negative messages
and maintain more positive communication during interaction with patients.
Additionally, a good dentist—patient relationship founded on understanding and
acceptance has been suggested to be a factor in contributing to a patient’s commitment
to dental treatment and decreased avoidance behavior (Liddell et al. 1990). This was
confirmed by a recent study (Nanjappa et al. 2014) indicating that positive interaction
between the patient and care provider increases the patient’s commitment to health-
care interventions. A good dentist—patient relationship has also been suggested to
prevent dental fear, especially when a patient has previously experienced traumatic
dental treatment (Abrahamsson 2002, Milgrom et al. 2009).

Recently, Bernson et al. (2011) studied how a fearful patient manages with regular
dental treatment as a whole. They found the key element was a reciprocal relationship
between dental staff and the patient where trust-filled interactions, striving for control,
seeking and/or receiving social support, and mutual participation in mental efforts were
related to a patient’s ability to better cope with dental care. Mental efforts here denote
matters that fearful patients must contend with in their minds before, during and after
dental procedures in order to be able to co-operate with the dentist and continue
treatment (Bernson et al. 2011). Such matters contain conflict between the feeling of
fear and the need to visit a dentist, anticipatory fear before appointments, and accepting
some inconvenience in order to tolerate the treatment procedure (Bernson et al. 2011).

Studies concerning the interaction between fearful dental patients and the entire dental
staff are rare. Some studies have been published on interaction between dental staff and
children (Zhou et al. 2011, Zhou et al. 2013, Humphris and Zhou 2013, Zhou and
Humphris 2014) but no studies between dental staff and adolescents were found.
Instead, a study was found concerning college students and dental staff (Bernstein et al.
1979). Its results show that a dentist’s professional behavior and personal
characteristics are the most important features for a patient in the dental clinic. Further,
Bernstein’s et al. (1979) study found that about half of fearful patients had some
negative views about their dentist, whereas non-fearful patients reviewed their dentists
more positively, even though they had experienced some pain. Lastly, the majority of
the study participants considered the auxiliary staff to be positive, soothing and
nonthreatening (Bernstein et al. 1979).

Receptionists, dental nurses and dental hygienists are important in creating the
atmosphere in a dental clinic (Milgrom et al. 2009). Their positive and understanding
early contact with fearful patients over the telephone and/or in the dental clinic may
substantially help these patients to feel comfortable (Milgrom et al. 2009). In contrast,
critical comments by dental staff, for example related to the state of the patient’s mouth
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or teeth, seem to raise patients’ feelings of fear, and increase further avoidance
behavior (Moore et al. 2004). In fact, Oosterink et al. (2008) found that sometimes the
source of patients’ fear may be related to previous perceived negative experiences of
interaction in dentistry. “Being pushed about / rough / harsh treatment” was ranked
almost as high as pain among most feared objects in dentistry by Dutch people
(Oosterink et al. 2008). Milgrom et al. (2009) emphasize that all who provide dental
treatment (dentists, dental hygienists, some dental nurses) also ought to remember that
procedures dental staff consider to be simple may cause high fear in patients.

2.5 Dental fear measurement and instruments

A patient’s dental fear can be assessed in different ways and with various instruments
such as self-reported questionnaires (Milgrom et al. 2009), interviews (Friedman 1983,
Vrana et al. 1986, Milgrom et al. 2009), observing behavior (Rousset et al. 1997) and
performing physiological measures (Milgrom et al. 1990, Tuutti 1986, Lundgren et al.
2001). In a clinical context, using questionnaires is the most effective, quick and easy
method for evaluating a patient’s fear. Completed questionnaires provide information
about the severity of the patient’s fears, which is useful for treatment planning as well
as making it possible to assess a patient’s progress after an intervention (Milgrom et al.
2009). Naturally, dental staff should also observe the behavior of the patient during
care (e.g. crying, deducting breathing) and take it into consideration (Milgrom et al.
2009).

From a patient’s point of view, questionnaires may also be the easiest way to inform a
dentist of their fears, as the patient’s ability to communicate may be momentarily
weakened due to high fear or anxiety (Scott et al. 1984, McLeod and McLaughlin
1995, Kulich et al. 2000, Ohman et al. 2001, Fredrickson and Branigan 2005).
Additionally, shyness or reticence in social situations may itself restrict patients in
giving enough necessary information viva voce to the dentist. Some may feel ashamed
to talk about their fear to the dentist. Humphris and Hull (2007) found that completing
a dental fear questionnaire in the dentist’s waiting room actually decreases patients’
anxiety before entering the dental surgery.

There are numerous dental fear instruments (Newton and Buck 2000, Buchanan 2012),
both multi-item scales (Corah 1969, Kleinknecht et al. 1973, Schuurs and Hoogstraten
1993, Humphris et al. 1995, Stouthard et al. 1993, Armfield 2010b) and single
questions (e.g. Milgrom et al. 1988, Neverlien 1990, Lahti et al. 2007, Viinikangas et
al. 2007, Armfield 2011). However, they all have their own shortcomings in assessing
the complete multidimensional phenomenon with emotional, cognitive, behavioral and
physiological aspects of dental fear (Schuurs and Hoogstraten 1993, Stouthard et al.
1993, Humphris et al. 1995, Locker et al. 1996, Armfield 2010b). Indeed, none of the
existing dental fear instruments have been regarded unambiguously as a ‘golden
standard’. However, following reliable and valid instruments, the Dental Anxiety Scale
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(DAS) (Corah 1969, Corah et al. 1978), the Dental Fear Survey (DFS) (Kleinknecht et
al. 1973, Kleinknecht et al. 1984, McGlynn et al. 1987), and the Modified Dental
Anxiety Scale (MDAS) (Humphris et al. 1995, Humphris et al. 2000, Newton and
Edwards 2005, Humphris et al. 2009) have been used as benchmarks when assessing
the concordance (Locker et al. 1996) and validity of later developed and lesser used
dental fear instruments, such as the Dental Anxiety Inventory (DAI) (Stouthard et al.
1995), the recent Index of Dental Anxiety and Fear (IDAF-4C") (Armfield 2010b,
Armfield 2011, Carillo-Diaz et al. 2012a) and instruments with only one question, such
as the Seattle Survey Item (Moore et al. 1993), the Dental Anxiety Question (DAQ)
(Neverlien 1990), a Finnish single dental anxiety question (Viinikangas et al. 2007)
and a single-item dental anxiety and fear (SIDAF) question (Armfield 2011).

Corah’s (1969) DAS is one of the longest used instruments to evaluate the level of
dental fear. It has been used in numerous studies with adolescents and adults (Corah
1969, Corah et al. 1978, Berggren and Meynert 1984, Tuutti and Lahti 1987, Lahti et
al. 1989, Hakeberg et al. 1990, Neverlien 1994, Moore et al. 1994, Liddell et al. 1994,
De Jongh et al. 1994, Locker et al. 1996, Kaakko et al. 1998, Kaakko and Murtomaa
1999, Thomson et al. 2000, Kulich et al. 2000, Peretz and Mann 2000, Quteish Taani
2001, Locker et al. 2001a, Lundgren et al. 2001, Abrahamsson et al. 2002, Willumsen
and Vassend 2003, Karjalainen et al. 2003, Majstorovic et al. 2003, Moore et al. 2004,
Eli et al. 2004, Freeman et al. 2007, Haukebg et al. 2008, Oosterink et al. 2008,
Thomson et al. 2009, Vika et al. 2009, Armfield 2010b, Bernson et al. 2011, Olak et al.
2012). The DAS provides a general overview of dental fear through four questions,
measuring feelings about the forthcoming dental appointment, waiting in the dentist’s
office, and waiting for drilling as well as teeth scaling in the dentist’s chair (Corah
1969). Each question has five response options, which are scored from 1 (the lowest
level of dental fear) to 5 (the highest level of dental fear). Thus, the total score ranges
from a minimum of 4 to a maximum of 20 points. The cut-off point of 13 or more has
been suggested for dental fear and 15 or more for high dental fear (Corah et al. 1978).

Humphris et al. (1995) further modified the DAS, resulting in the MDAS. The
response options were formulated consistently and a question regarding anesthetic
injection was added in the MDAS. Thus, the MDAS measures dental fear with five
questions, each having five response options from 1 = ‘not anxious’ to 5 = ‘extremely
anxious’. The total scores are ranged from 5 to 25: the higher the score, the higher the
dental fear. A cut-off point for high dental fear has been suggested at 19 points, based
on clinical relevance (Humphris et al. 1995, King and Humphris 2010). Freeman et
al.’s (2007b) study resulted in conversion tables for the DAS and MDAS enabling
researchers to convert scores and compare levels of dental fear between these two
scales.

Kleinknecht et al. (1973) published the Dental Fear Survey, which is a measurement of
20 items concerning avoidance behavior, physiological fear reactions, different fear
objects concerning dental appointments and treatment, and an overview of dental
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fearfulness. This measurement also has five response options, giving the summed
scores from a minimum of 20 to a maximum of 100. A cut-off point for high dental
fear has been suggested at > 60 (Milgrom et al. 1992, Skaret et al. 1998, Kaakko and
Murtomaa 1999).

2.6 Treatment of dental fear

Dental fear can be treated in many different ways (e.g. Carlsson et al. 1980, Berggren
and Carlsson 1984b, Berggren 1986, Kroeger 1986, Smith et al. 1987, De Jongh et al.
1995b, Hammarstrand et al. 1995, Aartman et al. 2000, Willumsen et al. 2001a, Moore
et al. 2002, Mansell and Morris 2003, Kvale et al. 2004, Lahmann et al. 2008, Haukebg
et al. 2008, Hagglin and Wide Boman 2012, Forbes et al. 2012, Carlsson et al. 2013,
Armfield and Heaton 2013, Gordon et al. 2013, Wide Boman et al. 2013) depending on
its intensity. The planning of dental fear treatment starts by measuring the patient’s
dental fear, which is recommended as part of the normal routine in dental clinics
(Humphris and Hull 2007, Milgrom et al. 2009, Newton et al. 2012). The foundation of
dental fear treatment lies in the dentist’s interpersonal and mutual communication
skills, enhancing the patient’s feelings of trust and control (Friedman 1983, Friedman
et al. 1989, Milgrom et al. 2009). Various treatment options may be needed during the
different stages of individually planned care. These can include distinguished
pharmacological methods, for example premedication, nitrous oxide, or general
anesthesia, and nonpharmacological methods, including different psychological
strategies such as behavioral (Smith et al. 1990, Liddell et al. 1994, Berggren et al.
2000, Aartman et al. 2000, Kvale et al. 2004) and cognitive strategies (De Jongh et al.
1995, Berggren et al. 2000, Kvale et al. 2004, Milgrom et al. 2009). Also, various
forms of behavioral and cognitive therapies have been used in treating dental fear
patients (Berggren et al. 2000, Willumsen et al. 2001a, Forbes et al. 2012). Recently,
the combination of cognitive-behavioral therapy (CBT) has been reported as a worthy
option in the management of high dental fear (Thom et al. 2000, Mansell and Morris
2003, Agdal et al. 2008, Haukebg et al. 2008, Vika et al. 2009, Davis et al. 2009,
Higglin and Wide Boman 2012, Ost and Skaret 2013, Carlsson et al. 2013) but also in
managing intra-oral injection phobia (Vika et al. 2009, Boyle et al. 2010, Heaton et al.
2013). In general, the treatment of dental fear has been provided individually, but some
studies using group methods were also found (Gatchel 1980, Jerremalm et al. 1986,
Ning and Liddell 1991, Moore et al. 1996, Moore et al. 2002, Coulson and Buchanan
2008).

Behavioral strategies and therapy have their roots in behaviorism, also called ‘learning
theory*. ‘Learning theory’ explains how people learn and form their habits, thus also
including the possibility to ‘unlearn’ them (Watson 1998). Behaviorism concentrates
on contemplate observable behavior and actions as well as the laws and processes
resulting from learned behavior (Eysenk 1959, Watson 1998). Therefore, behavioral
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strategies and therapy aim to change impractical behavior in certain situations through
learning (Eysenk 1959). As it has been found that relaxed patients feel less
physiological or mental discomfort than tense patients (Wolpe 1954, Thompson 1977,
Eli et al. 2003), the aim of some behavioral strategies is to relax the body, for example
through relaxing breathing (Botto 2006, Milgrom et al. 2009, Martin et al. 2010) and/or
muscle relaxation (Jacobson 1970, Lamb and Strand 1980, Botto 2006, Lahmann et al.
2008). Sometimes this is done with the help of physiological monitoring called
biofeedback (Hirschman 1980, Carlsson et al. 1980, Milgrom et al. 2009). Exposure-
based treatments, for example systematic desensitization (Wolpe 1954) and ‘tell-show-
do’ (Addelston 1959, Milgrom et al. 2009), are also included in behavioral strategies
(Milgrom et al. 2009).

Cognitive strategies and therapy are based on cognitive theory, emphasizing thoughts,
which form an individual’s attitudes, beliefs, and behaviors (Piaget 1929). The key
idea of the theory is that to understand person’s behavior, it has to be recognized how
the person thinks (Piaget 1929). It is known that individual’s thoughts including also
expectations act as triggers for different feelings and further physiological reactions
(Milgrom et al. 2009). Cognitive strategies aim to relax the mind of fearful patients
(Milgrom et al. 2009), and aim to change the negative expectations and thoughts about
themselves and dental care that maintain the feeling of fear (Berggren 2001,
Willumsen et al. 2001a, Milgrom et al. 2009). The patient’s focus is directed away
from his or her worries about the feared situation by using different cognitive
techniques such as encouragement, altering expectations, distraction (Corah et al.
1979), guided imagery, focusing attention, and thought stopping (Milgrom et al. 2009).

CBT is a combination of behavior therapy (Eysenck 1959) and cognitive therapy (Beck
1976, Beck et al. 1985), which Clark (1986) tested successfully with panic disorders. It
is generally considered a highly efficacious treatment method for anxiety and phobias
(Norton and Price 2007, Davis et al. 2009) and recently CBT has also become a more
used and investigated method in the treatment of high dental fear (Wide Boman et al.
2013, Gordon et al. 2013).

The objectives of CBT are to find efficient and adaptive modes with which individuals
can respond to problematic situations and to eliminate inappropriate behaviors by using
self-control skills and reflective problem solving (Petti 1996). CBT treatment generally
contains psycho-education, graded exposure, cognitive restructuring and behavioral
experiments, relaxation as well as self-assertiveness training (Thom et al. 2000,
Hiagglin and Wide Boman 2012). Self-assertiveness training aims to improve fearful
patients’ communication skills concerning personal opinions, feelings and needs during
dental treatment (Hagglin and Wide Boman 2012).

The CBT treatment of high dental fear patients has been performed by clinical
psychologists (Ning and Liddell 1991, Thom et al. 2000, Hégglin and Wide Boman
2012) or by specially trained dentists in collaboration with them (Haukebe et al. 2008,
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Vika et al. 2009). Recently, self-paced computerized applications of CBT interventions
have also been developed and used in the field of dental fear research (Coldwell et al.
1998, Boyle et al. 2010, Heaton et al. 2013).

Four reviews concerning psychological interventions of managing dental fear could be
found (Kvale et al. 2004, Armfield and Heaton 2013, Gordon et al. 2013, Wide Boman
et al. 2013) and two of them were meta-analytic systematic reviews (Kvale et al. 2004,
Wide Boman et al. 2013).

Armfield and Heaton’s (2013) review offers practical advice and a thorough summary
of behavioral and cognitive techniques used in different studies in helping fearful
dental patients to receive care in the dental clinic or surgery. These techniques included
building trustful interaction and rapport with patients by investing in mutual
communication, providing control (tell-show-do, rest breaks, signaling, local
anesthesia) and appropriate information about procedures, taking into account the
patient’s wishes concerning the nature and quantity of the knowledge they receive.
Other behavioral and cognitive methods such as positive reinforcement, hypnosis and
cognitive restructuring were also presented in the article (Armfield and Heaton 2013).

Wide Boman et al. (2013) evaluated studies, which used psychological treatment
methods among adult patients with dental anxiety or phobia. They performed the only
systematic review/meta-analysis of the treatment for dental anxiety or fear so far that
adhered to a strict evaluation scheme with the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) system (Atkins et al. 2004) in
evidence-based medicine. The GRADE system follows the CONSORT checklist,
which aims to improve the quality of reporting in randomized controlled trials (Begg et
al. 1996) and is used word-wide by many Health Technology Assessment centers (e.g.
Cochrane). Wide Boman and colleagues (2013) discovered that CBT/BT treatments
decreased adults’ dental anxiety and might facilitate study participants’ acceptance of
dental care better than general anesthesia. This result is supported by Gordon et al.
(2013), who discovered that CBT is the most effective method of decreasing dental
anxiety among these reviewed treatment methods: nitrous oxide sedation,
premedication, music distraction, hypnotherapy, lavender oil scent, acupuncture, and
relaxation training. They found that all different formats of the CBT, delivered
individually, in a group, and from a duration of one to five sessions, generated
effective fear reduction (Gordon et al. 2013). It is noteworthy that high dentally fearful
patients seem to benefit clearly from even one session of CBT intervention (Haukebg
et al. 2008, Gordon et al. 2013). The previous meta-analytic systematic review by
Kvale et al. (2004) also found fear reduction after an intervention performed with
psychological treatment methods and shows that it is commonly expected to be lasting.

Previous meta-analytic systematic review studies (Kvale et al. 2004, Wide Boman et
al. 2013) and one review (Gordon et al. 2013) concluded that the heterogeneity
between comparisons of different psychological interventions has been found to be
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problematic. Heterogeneity originates from the sampling process, inclusion criteria,
procedure of the intervention, control groups and outcome measures, for example
(Kvale et al. 2004, Gordon et al. 2013, Wide Boman et al. 2013). Dental fear research
has emphasized that more well-designed and consistent randomized controlled and
clinical trials of psychological interventions of dental fear should be conducted in the
future (Kvale et al. 2013, Gordon et al. 2013, Wide Boman et al. 2013, Heaton 2013).

When examining single studies, CBT resulted in positive effects for reducing high
dental fear (e.g. Haukebg et al. 2008, Vika et al. 2009, Héagglin and Wide Boman 2012,
Wide Boman et al. 2013), patient commitment (e.g. Haukebg et al. 2008, Hagglin and
Wide Boman 2012) and acceptance of dental treatment for four patients out of five
(Héagglin and Wide Boman 2012). These results were confirmed by earlier follow-ups
of two (Berggren et al. 1986) and ten years (Hakeberg et al. 1990) with the results that
behavioral intervention was clearly more effective than general anaesthesia. Thom et
al. (2000) found a promising result; one session of CBT a week before oral surgery
alleviated dental phobia significantly and decreased avoidance behavior. Similarly,
Haukebg et al. (2008) found that dental phobic patients benefit from even one single
prolonged session of CBT so that they were able to return to conventional dental care
despite their longstanding dental avoidance.

Recently, CBT has also been used in self-paced computerized interventions in handling
dental injection fear (Coldwell et al. 1998, Heaton et al. 2013). The Computer-Assisted
Relaxation Learning (CARL) programme is self-paced, computer-based systematic
desensitization containing video-based gradual exposure for dental injection and
teaching cognitive and physical coping skills (relaxation breathing and muscle
relaxation) for a patient with fear of dental injections (Coldwell et al. 1998, Heaton et
al. 2013). CARL considers the patient’s level of anxiety so that the steps of gradual
exposure would be appropriate for each patient (Coldwell et al. 1998, Heaton et al.
2013). CARL was used in the first randomized control trial of computerized
management of dental injection fear with encouraging results (Heaton et al. 2013).
Study participants’ in the CARL intervention group reported significantly less general
and injection-specific fear than participants in the pamphlet control condition group
(Heaton et al. 2013). Thus, a self-paced computerized intervention programme may be
considered a practical treatment option in treating patients with dental injection fear;
more high dentally fearful patients also with avoidance behavior could be reached and
helped. Moreover, surplus dental health-care organization resources could be reserved
for other procedures.

In summary, nonpharmacological psychological methods (Corah et al. 1988, Kulich et
al. 2000, Kvale et al. 2004, Milgrom et al. 2009, Peltier 2009, Bernson et al. 2011,
Hiagglin and Wide Boman 2012, Armfield and Heaton 2013, Gordon et al. 2013, Wide
Boman et al. 2013) have been shown to alleviate fear and increase a patient’s
commitment to dental treatment (Hakeberg et al. 1990, Berggren 2001, Kvale et al.
2004, Haukebg et al. 2008, Hagglin and Wide Boman 2012, Wide Boman et al. 2013)
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more efficiently than pharmacological methods such as premedication (Hakeberg et al.
1990, Thom et al. 2000), anesthesia (Berggren and Linde 1984, Berggren et al. 1986,
Berggren 2001, Hégglin and Wide Boman 2012, Wide Boman et al. 2013 ) or nitrous
oxide sedation (Willumsen 1999). Aartman et al. (2000) also found a behavioral
treatment method decreased dental fear more than nitrous oxide sedation, but unlike
Willumsen’s results the patients treated with nitrous oxide sedation sought dental
treatment more often than patients in the behavioral treatment group.

There seems to be only a few studies concerning the use of group methods in the field
of dental fear research but they have all been shown to reduce dental fear (Gatchel
1980, Jerremalm et al. 1986, Ning and Liddell 1991, Moore et al. 1996, Moore et al.
2002, Coulson and Buchanan 2008). Gatchel (1980) showed desensitization (with
relaxation and imagery) decreases dental fear more than psychoeducation or group
discussion. Jerremalm et al.’s (1986) study comprised two groups: the first using
behavioral (relaxation) and the second using cognitive approaches (working with
negative thoughts concerning dental contact). Both strategies significantly reduced
dental fear (Jerremalm et al. 1986). Also, Ning and Liddell (1991) indicated that group
CBT is effective in decreasing dental fear. Moore et al. (2002) found that adults with
high dental fear attending group therapy maintained their regular dental care habits
better than those treated with other methods. In addition to therapeutic groups, an
online dental anxiety support group has been tested (Coulson and Buchanan 2008).
According to the study results, three out of five participants believed that the online
support group decreased their dental fear somewhat or greatly (Coulson and Buchanan
2008).

In conclusion, today there are effective psychological treatment methods concerning all
four dimensions of dental fear: emotional, cognitive, behavioral, and physiological.
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3. AIMS OF THE STUDY

The approaches of this research conform to the laws of social interaction and sense of
coherence, which have been applied in the clinical situation when encountering an
adolescent with high dental fear.

The main aims of this dissertation were firstly to test an instrument for quickly
assessing adolescents’ dental fear (Study I), to generally deepen dental staff’s
understanding of adolescents with high dental fear (Studies II, III), to clarify
adolescents’ perceptions of their interaction with dental staff (Study III), and to test a
new clinical method for treating highly fearful young adults (Study IV).

The specific aims, hypotheses and research questions were:

. To validate a new clinical dental fear instrument, the SDFQ, against the DAS
and DFS (Study I). The research question was: Does the SDFQ identify the same
adolescents with dental fear as the DAS and DFS?

o To investigate the association of dental fear with SOC among 18-year-old
adolescents (Study II). The hypothesis was that those with high dental fear have
a weak SOC even when adjusted for gender and education.

. To validate a new instrument (PDSIQ) measuring adolescents’ perceptions of
their interaction with dental staff (Study III). The research question was: What
kind of aspects concerning interaction does PDSIQ find by factor analyses?

o To investigate whether the subjective perception of interaction with dental staff
is associated with dental fear among 18-year-old adolescents (Study III). The
hypothesis was that highly dentally fearful adolescents perceive their interaction
with dental staff more negatively than their peers. Further, the question was
whether the difference of association with perceived interaction and dental fear
remained significant even after adjusting for gender and SOC.

. To test a small-group intervention model for treating high dental fear. The
research question was: Does a multi-professional, group therapeutic model
decrease high dental fear and increase a patient’s engagement in the finalized
treatment (Study 1V)?
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4. MATERIALS AND METHODS

4.1 Study designs and subjects

The study designs were cross-sectional in Studies I, II, and III, and Study IV was an
intervention study. The first study was conducted in dental clinics where adolescents
filled out questionnaires in the waiting room before their dental examinations. Studies
II and III were surveys based on mailed questionnaires. Study participants from two
different sources were included in this dissertation study. In Studies I, II, and III, the
study participants came from the Finnish Family Competence Study (FFCS) (Figure
1.) and in the group intervention study (Study IV) they were university students using
the dental health-care services of the Finnish Student Health Services in Turku.

Potential study children
N =1287

Dropouts
N =441 (34%)

A 4

A 4

At the age of 15 years
questionnaires
N = 846 (66%)
(Studies 11, 1)

At the age of 15 years
clinical study
N =27
(Study 1)

Dropouts
N =54 (4%)

\ 4

A 4

At the age of 18 years
questionnaires
N =792 (62 %)
(Studies I, 11y

Missing dental fear or

Missing dental fear or

interaction » interaction
questionnaires questionnaires
N=15(2 %) N=19(2 %)
A 4 A 4
Included in dental fear Included in PDSIQ
and SOC analyses analyses
N =777 (60%) N =773 (60%)
(Study 1) (Study 1IT)

Figure 1. Participants of the dental fear study of the FFCS (Studies I, 11, III).
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4.1.1 The Finnish Family Competence Study designs and sample (Studies 1, I1, I11I)

The cross-sectional studies (I, II, III) are part of a prospective, follow-up study, the
Finnish Family Competence Study (FFCS) (Rautava and Sillanpdd, 1989),
investigating preventive health care, including pediatric and adolescent care (somatic,
dental, child psychiatric care), and public health-care services. The FFCS was initiated
at the Department of Public Health in the Faculty of Medicine in Turku University in
1985. The study participants were gathered from the (then) province of Turku and Pori
(total population 713,000) using a randomized stratified cluster sampling procedure
(Figure 2.). The clusters represented the populations of the different public health-care
centers including maternity health-care, well-baby and public dental health-care clinics
in the study area participating in the project.

The FFCS study cohort consisted of 1,582 potential participant mothers expecting their
first child and visiting their maternity health-care clinic for the first time in about the
10th week of pregnancy during the year 1986. Of these mothers, 1,443 (91%) gave
their informed consent and entered the study, while 139 (9%) mothers refused to
participate in the study. The occupational distribution of those refusing was similar to
that of the participants (y2 = 3.918, df 3, p = 0.271). The children were born between
May 1986 and August 1987, and the number of the target population was 1,294. After
the births, there were 1,287 potential study children who were followed up with their
families from that time. Data on the study children and their families were mainly
collected using frequent questionnaires during the time of pregnancy, delivery,
preschool and school age until the age of 18 years (Figure 3.). The original study
design and population are described in detail elsewhere (Rautava and Sillanpda 1989,
Aromaa 1999).

The target group of the clinical study (Study I) was 15- and 16-year-old adolescents (n
= 39) of the FFCS, who were scheduled for their routine dental examination in two
public dental health care clinics (Turku and Piikkio) in the study area. The number of
dropouts was 12 adolescents, whose reasons for not arriving included ‘summer job’,
‘fear’ and ‘problem to get a ride to the dental clinic’ or ‘the bus didn’t arrive’. Finally,
there were 27 adolescents participating in the study (Figure 1.).

The population of the cross-sectional studies II and III was the same sample of
adolescents of the FFCS, who had filled out and returned self-reported, mailed
questionnaires at the age of 18 years (n = 792) (Figure 1.). The number of participants
was 777 in Study 11, and 773 adolescents in Study III (Figure 1.).
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The FFCS population originated from both of the two Central Hospital Districts of the (then) Province of Turku and Pori,
Finland.

The study area (the two Central Hospital Districts) was divided into 35 health-care authority areas (the smallest administrative
units of the Finnish public health-care system) acting as clusters.

v

Randomization of clusters was carried out by selecting 11 of the total of 35 health-care authority areas.

v

All 67 maternity health-care clinics, 72 well-baby clinics, and 111 dental health-care clinics of the 11 health authority areas
participated in the study.

Maternity health-care nurses invited 1,582 women to participate, of whom 1,443 (91%) gave their informed consent.

v

There were 1,294 deliveries, of which three were stillbirths, eight children died in infancy, and five children moved abroad: the
number of the potential study families with firstborn children was 1,278.

v

Seven women delivered twins, one woman delivered triplets: the final number of potential study children was 1,287.

v

At the child’s age of 15 years 846 (66%) adolescents returned completed questionnaires.

v

At the child’s age of 18 years 792 (62%) adolescents returned completed questionnaires.

Figure 2. Flow chart of the study participants of the FFCS.
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Figure 3. Retention rate of participants in the Finnish Family Competence Study (FFCS) (Study
11).
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4.1.2 The Finnish Student Health Service (FSHS) study design and the sample of
the intervention study (Study IV)

The intervention study (Study IV) was organized on the initiative of the FSHS’s dental
services (Turku) in collaboration with the University of Turku and the private sector
(Figure 4.). The study design was a longitudinal before—after and the progress of the
study can be seen in Figure 5. The group intervention meetings were organized during
October and December 2008. After the intervention, the participants again filled out
the same dental fear questionnaires in the same place as for the baseline. The study
participants’ situations with their dental treatment were checked in the patient registers
in May 2009.

Generally, the prevalence of high dental fear was found to be over 5% among
university students visiting FSHS’s dental health care clinics (Pohjola et al. 2014). And
the problem of high dental fear was shown to be more prevalent among female (7%)
than male students (3%) (Pohjola et al. 2014).

As the result of actively advertising a group intervention for highly fearful students via
the Internet, noticeboards, the student newspaper and contact with dental, mental as
well as medical staff, six students were interested in participating in the intervention
and the interview. The inclusion criteria for group membership were: high dental fear,
desire to grow and develop mentally, realistic expectations in relation to the group
process, and the ability to function with others. The exclusion criteria were: drug and
alcohol misuse, difficult life situation, present acute event in the mental health domain
(e.g. depression or psychosis) and risk of suicide. After the interviews one student felt
that group work would not be suitable for him. He was offered an individual
intervention comprising appointments with a dental hygienist and a cognitively
oriented psychotherapist from the FSHS. Thus, the final number of group members
was five: four female and one male. They all gave informed consent and filled out
dental fear questionnaires during the individual interview session.

Finnish Student Health Service (FSHS) / Turku

e  Specialized dentist
. Dental hygienist

University of Turku Private sector

. Dentist, researcher . Psychotherapist

Figure 4. Quarters of collaboration and the multi-professional leader team of the intervention
study (Study IV).
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4.2 Data collection, instruments and methods

Basic data were collected with questionnaires regarding dental fear (Studies I, II, III,
1V), sense of coherence (Studies II, III), and patient perceptions of the interaction with
dental staff (Study III). The study participants’ stage of dental treatment was checked
in the FSHS’s patient register of dental health care (Study IV). Additionally,
individually performed interviews were arranged to clarify the group applicability of
the potential study participants and also to map their individual needs and wishes
concerning the group work (Study IV). Feedback from each group session was
gathered with questionnaires (Appendix 1.) (Study IV). Further background variables
were gender (female vs. male) and the adolescents’ education at the age of 18
categorized as ‘other education’ vs. ‘general upper-secondary school’, the former
including both vocational training and no education after basic education (Study II).

In the dropout analysis (Studies II, III), the data originated from the questionnaires of
dental fear and sense of coherence from when the study participants were aged 15.

4.2.1 Instruments and methods in the Finnish Family Competence Study sample
(Studies 1, 11, I11)

Dental fear was measured with the Short Dental Fear Question (SDFQ) (Study I)
(Table 1.), DAS (Study 1), DFS (Study I, IV) and MDAS (Studies II, III, IV)
(Appendix 2.). SOC was measured with the shortened version of the Sense of
Coherence Questionnaire (SOC-13) (Studies II, III), and the adolescents’ perceptions
of their interaction with dental staff using the Patient Dental Staff Interaction
Questionnaire (PDSIQ) (Study III) (ZTable 2.). The DFS and MDAS were double
translated.

Table 1. The Short Dental Fear Question (SDFQ).

Last time you visited your dentist, how did it go?

I was totally relaxed during the treatment.
I was nervous but, nevertheless, the treatment was carried out successfully.

I was nervous; the treatment could only just be carried out.

b =

I was so frightened and nervous that:
a) treatment was difficult

b) the treatment didn’t succeed

c) I totally missed my appointment
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The SDFQ (Study I) is a new, short clinical instrument developed within the Finnish
Family Competence Study group, and based on the dental fear literature (Frankl et al.
1962, Johnson and Baldwin 1968, Berggren and Meynert 1984) and on dentists’
clinical experience. It contained one basic question with four response options. The
options were based on a gradation so that in option 1 the patient is totally relaxed, but
the degree of difficulty increases concerning the treatment situation gradually in
options 2 and 3, until finally in option 4 there are great difficulties; in options 4a, 4b
and 4c avoidance behavior emerges, revealing high dental fear (Berggren 1984, Skaret
et al. 1998). The interpretation and classification of the SDFQ is based on patients’
behavior observed by experienced dentist in treating fearful dental patients. The
combination of “severely frightened” (options 4a, 4b, 4c), “moderately frightened”
(option 3) and “slightly frightened” (option 2) formed the “dental fear group” as
opposed to the “relaxed” group (option 1).

The DAS and DFS were used as continuous variables in Study I. Dental fear was
measured with the MDAS in Studies II and III. The MDAS measures a patient’s dental
fear with five questions considering a forthcoming dental visit, the dentist’s waiting
room, tooth drilling, tooth scaling and local anesthetic injections. Each question has
five response options from “not anxious” to “extremely anxious” yielding a range of 5—
25 for the total score, with a higher score representing higher dental fear. A cut-off
point of 19, as given in Humphris et al. (1995, 2000) and King and Humphris (2010) —
and also having clinical relevance — was used for classifying study participants into
two categories: those with high dental fear (MDAS scores 19-25) and those with no to
moderate dental fear (MDAS scores 5—18).

SOC (Studies II, IIT) was measured with the shortened version of the Sense of Coherence
Questionnaire with 13 items (SOC-13). Items one to three, seven and ten were reversed
before analyses. Responses were summed to obtain the total score, which could be
between 13 and 91; lower scores represented weak SOC. In the analyses, the SOC-13
scores were classified into two groups using a cut-off point of 64 (median value): scores
of 13-63 illustrated a weak SOC; and scores of 64-91 illustrated a strong SOC. The SOC
data was used from the ages of 18 and 15. The latter was used in the dropout analysis.

Adolescents’ perceptions of their interaction with dental staff were measured with the
PDSIQ (Study IIl) (Table 2.) created within the FFCS group by a dentist treating
fearful dental patients (SJ) in collaboration with a psychologist (HR). The creation of
the PDSIQ was also influenced by the literature (Milgrom et al. 1995) considering the
target population, adolescents. The original Finnish instrument consisted of 22 items
with five response alternatives, of which each item gathers scores from 1 (never) to 5
(almost every time).
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Table 2. Patient Dental Staff Interaction Questionnaire (PDSIQ), original version.

1.

Sl A

9

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

Patient Dental Staff Interaction Questionnaire (PDSIQ)

During the dental treatment dental staff make me feel:

secure
fearful

trustful

shameful

guilty

tense

insecure

something else, what?

How have you experienced dental staff during your treatment? The dental staff have been:

kind

reducing fear and tension
rude

too strict

increasing fear and tension
nervous

demanding

jovial

busy

I feel able to ask about things that are unclear for me.

I am listened to.

I am well informed about the course of events in treatment.
Dental staff take me into consideration.

Dental staff evoke trust.

The atmosphere created by dental staff is positive.

Response alternatives:
1=never, 2 = once or twice, 3 = a few times, 4 = often, 5 = almost every time.

In Study II, gender and education were selected as background factors. Finnish
secondary education starts at the age of 16 and young adults graduate from general
upper-secondary school at the age of 19. Hence, in this study of 18-year-old
adolescents, education was categorized as ongoing ‘other education’ vs. ‘general
upper-secondary school’, the latter containing both vocational training and no

education after basic education.
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4.2.2 Instruments and methods in the Finnish Student Health Service study sample
(Study 1V)

In Study IV, dental fear was measured using MDAS with a cut-off point of 19 of the
maximum score of 25 (Humphris et al. 1995) and the cut-off point of DFS was 60 of
the maximum score of 100 (Smith et al. 1987, Milgrom et al. 1990, Milgrom et al.
1992). Thus, MDAS score > 19 or DFS score > 60 represented high dental fear. Both
the DFS and MDAS were double translated.

In Study IV, the method of the intervention was a multi-professional short-group
therapeutic model. A main framework originated from the solution-focused therapy
(De Shazer et al. 1986) within its limits of the reteaming method (Furman and Ahola
2007), which the psychotherapist of the leader team had previously successfully used
with expectant mothers with a fear of childbirth (Miesvirta 2005). Additionally,
behavioral and cognitive strategies typically applied in treating fearful dental patients
were used in the implementation of the intervention (Milgrom et al. 2009).

Finnish psychiatrist Ben Furman and social psychologist Tapani Ahola (2007)
developed the reteaming method, which can be used to solve problems and accomplish
desired changes in individuals, teams and organizations. It is a step-by-step procedure
for constructing motivation and steering change processes by utilizing the idea of co-
operation. For example, the following steps of reteaming were used during the
intervention: ‘identify a goal’, ‘recruit supporters’, ‘highlight the benefits of the goal’,
‘recognize progress already made’, ‘make your promise’, ‘follow up your progress’,
‘prepare for possible setbacks’, and ‘celebrate success and acknowledge your
supporters’. Participants were divided into permanent small groups of ‘encouragement’
(Table 3.) (one group with two and the other with three members) during the first
session, reflecting the previously mentioned issues of motivation and social support.
Participants were given a diary for notes to use during each ‘encouragement’ section
(Table 4.), as well as being given homework. The participants reflected on questions
like ‘name your own project and identify your goals to achieve it’, ‘list those persons
you could discuss your project with and recruit them as supporters’, ‘how have you
concretely changed after having reached your goal?’, ‘how would you react if your
project does not progress as you thought?’, ‘what kinds of ideas do you have for any
setbacks?’. Homework given in each meeting was first discussed in the next meeting as
a whole group, after which participants continues to work with further new items in
small groups.

Besides the re-teaming method, behavioral (e.g. gradual exposure, ‘tell-show-do’,
muscle and breathing relaxation) (Milgrom et al. 2009, Martin and Seppa 2010) as well
as cognitive techniques (e.g. distraction, guided imagery, giving realistic information)
(Milgrom et al. 2009), and peer support were exploited to decrease the participants’
dental fear during the group work, comprising ten sessions of two hours once a week
(Table 3. and 4.). Participants were exposed gradually to fearful objects in the dental
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clinic in different ways, such as getting to know places and instruments, demonstrating
treatment situations, providing the possibility to hold dental instruments, trying
superficial anesthetic cream in their mucosa, assembling anesthetic syringes and
injecting an anesthetic needle into oranges, holding and using a drill and drilling into a
piece of plastic. The group members were also offered the opportunity to take home
items such as saliva suctions, a bitewing rack concerning x-rays and superficial
anesthetic cream, as well as being given relaxation techniques, images and distraction
exercises to test at home.

The study participants were informed before the beginning of the intervention about
the importance to commit to the group meetings. However, participation during group
meetings was voluntary, so that each member had the possibility to regulate their own
involvement or activity in the program during sessions. The outline of the sessions
with the timings and the leader’s areas of responsibility are presented in Table 3. This
outline was used in every session except for the seventh (when the psychotherapist was
absent) and the tenth (a final celebration). The timetable tended to ‘live’ somewhat,
depending on the study participants’ actual activity and their needs concerning dental
issues; for example, in the third session the relaxation/images section was bypassed as
the study participants needed more time on dental issues.

The contents and locations of the sessions are presented in 7able 4. Information about
locations is provided, as the distance from fearful spaces concerning dental treatment
was an essential part of the gradual exposure of the study participants. As they were
highly fearful dental patients, most of them had a tendency for avoiding behavior.
Attention should also be paid to the fact that the exercises for relaxation, images and
distraction were arranged in different places according to the stage of exposure; for
example starting in a meeting room and then moving into a dental clinic, in both the
waiting room and the dentist surgery. The participants first gathered in the meeting
room for every session except during the eighth session, when they arrived directly at
the dental clinic on their own.

Table 3. The intervention outline with timings and areas of responsibility of the leaders during
the sessions (Study IV).

1. “A warm-up”, 10 min (the dental hygienist)
2. Encouragement, working in small groups (reteaming), 30 min (the psychotherapist)
3. Information of dental fear and procedures, practical training (exposing), 30 min (the

specialized dentist, dentist, dental hygienist)

4. Relaxation and images, 30 min (the psychotherapist)

5. Peer support, 20 min (the dental hygienist)
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Table 4. Themes and locations of 10 sessions during the intervention study (Study I'V).

The locations in sessions 1, 2, 3: neutral meeting room on the first floor of FSHS'’s building,
where the dental clinic is located on the fourth floor.

1.

Becoming acquainted with each other and the rules of the group; facts of dental fear
and one’s own possibilities to manage it during dental treatment; dividing into groups
of encouragement; being given the diary; muscle relaxation; peer support.

Becoming acquainted with instruments of dental treatment and getting to know real
teeth; entitling of one’s own project; encouragement; designing one’s own support
group outside this group; muscle relaxation; peer support.

Becoming acquainted with instruments and treatment procedures that assist patients
during the appointments and help towards a favorable treatment outcome; a bag of
presents and guiding of preventive dental treatment at home; encouragement, evidence
of past personal success; peer support.

The location of session 4: firstly, X-ray space on the first floor and then proceeding to dental
clinic area on the fourth floor.

4.

Becoming acquainted with X-ray and the unoccupied dental clinic; encouragement;
exploring the benefits of the goal; pain and relaxation with breathing; peer support.

A trial demonstration of dental examination; team group leaders playing dentist, dental
nurse and patient; encouragement, preparing to face setbacks; images; peer support.

Taking X-rays of a voluntary group member and viewing X-rays together;
encouragement; reflecting on one’s own and another’s progress in the project;
relaxation / distraction in the dentist surgery; peer support.

Viewing a case treatment procedure of a fearful dental patient on video; follow-up of
one’s own progress and making it more concrete; peer support.

Becoming acquainted with anesthesia and anesthetic equipment using oranges,
reservation of calmness in the waiting room of the dental clinic, where study
participants arrived directly on their own for the first time during the intervention;
relaxation exercise with sounds of drill and saliva suction; encouragement, sharing of
joy when advancing in one’s own project; expression of gratitude; peer support.

Becoming acquainted with a drill and drilling. Study participants got a chance to hold
the drill and to drill into a piece of hard plastic; guiding of preventive dental treatment
at home; individual plans for the future concerning their own projects; quick relaxation
in the waiting room; peer support.

The location of session 10. group work space on the first floor of FSHS's building.

10.

Celebration of success as a party.
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4.3 Statistical methods

4.3.1 Validation of Short Dental Fear Question (SDFQ) (Study 1)

The associations between the SDFQ, DAS and DFS were analysed with Spearman’s
correlation (rs). The Mann-Whitney U-test was applied to test the difference in the
DAS and DFS scores between the SDFQ fearful and relaxed groups. P-values less than
0.05 were considered statistically significant. The statistical analyses were performed
using SAS/STAT® software version 9.1.3 SP4 of the SAS System for Windows.

4.3.2 Association between dental fear and sense of coherence (Study II)

Association between dental fear and SOC, gender and education were assessed using
univariate and multivariate binary logistic regression models. Standardized Cronbach’s
alpha was applied to evaluate the reliability of summed MDAS and SOC scores. The
final multivariate model was achieved by backward selection using exclusion criteria p
> 0.1 for main effects and p > 0.05 for interactions. Fisher’s exact tests were applied in
the dropout analyses. A p-value of < 0.05 was judged statistically significant.
Statistical analyses were performed using SAS ® version 9.2 (SAS Institute, Cary, NC,
USA).

4.3.3 Validation of Patient Dental Staff Interaction Questionnaire (Study I1I)

Exploratory factor analyses (EFA) with maximum likelihood extraction and varimax
rotation were performed to determine the factor structures of the PDSIQ. Additionally,
confirmatory factor analyses (CFA) were performed by a statistician with expertise in
running the analyses to assess whether the factor structure was an acceptable fit for
these data, or whether it should be modified. Items were not permitted to load on more
than one factor, and their error terms were not permitted to correlate. The fit indices
used were model chi-square and its significance, normed chi-square (y*df), normed fit
index (NFI), comparative fit index (CFI), and root mean square error of approximation
(RMSEA). For the model to fit, the > value should be non-significant and values y*df
< 5. Values NFI > 0.90, CFI > 0.90, and RMSEA < (.08 indicated a reasonably good
fit (Byrne 2001, Kline 2005). Factors were investigated as mean scores of the items
loading to the correspondent factors. Internal consistencies of PDSIQ were assessed by
Cronbach’s alphas.

4.3.4 Association between adolescents’ perceptions of their interaction with dental
staff and dental fear (Study I1I)

Association between adolescents’ perceptions of their interaction with dental staff and
dental fear, as well as the potential confounding variables of gender and SOC, were
assessed using the univariate and multivariate binary logistic regression models for the
categorized PDSIQ factor mean scores. PDSIQ factor mean scores originated from the
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following response options: 1 = never, 2 = once or twice, 3 = a few times, 4 = often, 5
= almost every time. The factor mean score was dichotomized as ‘high’ if it exceeded
the 75% percentile point and ‘low’ if under the 75" percentile point. A p-value of < 0.05
was judged statistically significant. Statistical analyses were performed using IBM
SPSS Statistics 19 and IBM SPSS AMOS 20 software (IBM Corporation, Armonk,
NY, USA) and SAS® version 9.3 (SAS Institute, Cary, NC, USA).

4.3.5 Testing a group-therapeutic intervention model for the treatment of dental
fear (Study IV)

The statistical significance of the change in the scores of the MDAS and DFS was
tested with the Wilcoxon rank sum test. Statistical analyses were conducted using SAS
for Windows version 9.2 (SAS institute, Cary, NC, USA).

4.4 Ethics

The original FFCS design was approved by the Ethical Committee of the Faculty of
Medicine, University of Turku (20" of January, 1986), and the dental fear study was
separately approved by the Ethics Committee of the Hospital District of Southwest
Finland in the year 2003 (Record number 6/2003). The intervention study (Study 1V)
was also approved by the Ethics Committee of the Hospital District of Southwest
Finland (ETMK: 75/180/2008). Before entering the clinical study (Study I) and the
small-group intervention study (Study IV) potential participants were informed (SJ)
about the study and the voluntary nature of participation as well as the fact that the
treatment offered was not conditional on involvement in the study. All participants
gave their written consent for the study (Study I, IV). Additionally, the adolescents’
parents gave their informed consent in Study I.
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S.

5.1 Validation of Short Dental Fear Question (Study I)

RESULTS

The study applied the new Short Dental Fear Question (SDFQ), which was shown to
be valid as it found same adolescents to be fearful as the well-known, much used but
longer DAS and DFS. The SDFQ correlated significantly with the DAS and DFS.
However, more research into the SDFQ’s validity with a larger study sample is needed.
No significant difference was found between the distributions of percentages in
adolescents’ dental fear reports according to the order of SDFQ items presented; i.e.
‘increasing fear’ or ‘decreasing fear’ (Table 5.) (information not published earlier).
From a gender perspective, no statistical difference was found between the self-reports
of either females (Chi-square test, p = 0.421) or males (Chi-square test, p = 0.722)
(information not published earlier).

Table 5. The Short Dental Fear Question (SDFQ) and its response options according to
increasing and decreasing fear: Chi-square test, p = 0.791(Study I).

Short Dental Fear Question (SDFQ) Options Options Total
(according to increasing fear) according to according to
increasing decreasing
fear fear
n (%) n (%)
Last time you visited your dentist,
how did it go?
1. I was totally relaxed during the 46 (63%) 71 (62%) 117
treatment.
2. 1 was nervous but, nevertheless, the 21 (29%) 30 (26%) 51
treatment was carried out
successfully.
3. Iwas nervous; the treatment could 3 (4%) 9 (8%) 12
only just be carried out.
4. 1 was so frightened and nervous that 3 (4%) 5 (4%) 8
a) Treatment was difficult
b) The treatment didn’t succeed
c) Itotally missed my appointment
Total 73 (100%) 115 (100%) 188
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5.2  Association between dental fear and sense of coherence (Study II)

A weak SOC was found to be more than twice as prevalent as a strong SOC among
highly dentally fearful adolescents (Figure 6.) even when adjusted for the potential
confounding variables of gender and education. Adolescents with a weak SOC were
more often females and with other than general upper secondary education. The
prevalence of high dental fear was 8% among Finnish 18-year-old adolescents. The
dropout analysis between the ages 15 and 18 indicated that dental fear or SOC did not
differ significantly between those adolescents participating or not participating in the
study at the age of 18. However, males dropped out from the study significantly more
often than females. Cronbach’s alpha coefficients for the Modified Dental Anxiety
Scale (MDAS) and the short Sense of Coherence Questionnaire (SOC-13) were 0.87
and 0.86, respectively. These values indicated good reliability for the instruments in
the study.
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Figure 6. Proportions of high dental fear (Modified Dental Anxiety Scale (MDAS) scores 19—
25) vs. no to moderate dental fear (MDAS scores 5-18) and a weak SOC (a 13-item version of
Sense of Coherence Questionnaire (SOC-13) scores 13-63) vs. a strong SOC (SOC-13 scores
64-91) (Study II).
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5.3 Validation of Patient Dental Staff Interaction Questionnaire (Study
111)

Using explorative and confirmatory factor analyses, the Patient Dental Staff Interaction
Questionnaire (PDSIQ) was found to contain five factors describing the different
aspects of interaction. The factors were as follows: F1 = ‘kind atmosphere and mutual
communication’, F2 = ‘roughness’, F3 = ‘insecurity’, F4 = ‘trust and safety’, and F5 =
‘shame and guilt’ (7Table 6.). The PDSIQ was indicated to be a valid instrument with
good convergent and average discriminant validity in measuring adolescents’
perceptions of interaction with dental staff. The Cronbach’s alpha coefficient of the
PDSIQ (with 15 items) was 0.64, indicating acceptable reliability. The alpha
coefficients for the five factors of the PDSIQ were: 0.86 (F1), 0.72 (F2), 0.60 (F3),
0.87 (F4), and 0.63 (F5). The values of F1, F2, F4 indicated good reliability and the
values of F3, F5 acceptable reliability.

5.4 Association between adolescents’ perceptions of their interaction with
dental staff and dental fear (Study III)

The study results indicated that adolescent’s subjective perception of interaction with
dental staff was associated with dental fear. Although negative perceptions of
interaction with dental staff were reported to be quite rare, when compared with
adolescents with no to moderate dental fear, those with high dental fear more often
perceived interaction with the dental staff as negative by experiencing less ‘trust and
safety’, and less ‘kind atmosphere and mutual communication’ with dental staff (Table
6.). Highly dentally fearful adolescents more often experienced ‘roughness’, and
‘insecurity’, and more often felt ‘shame and guilt’. The differences remained
significant even after adjusting for gender and SOC, except for perceived feelings of
shame and guilt, for which the difference disappeared after adjustment.
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Table 6. Median and mean (95% CI) scores (high dental fear, Modified Dental Anxiety Scale
(MDAS) scores 19-25 vs. no to moderate dental fear, MDAS scores 5—-18) for the five factors
from the Patient Dental Staff Interaction Questionnaire (PDSIQ), p-values from Wilcoxon rank-
sum tests (Study III).

High dental fear No to moderate dental fear
Md Mean 95% CI Md Mean 95% CI p
F1 34 33 3.0-3.5 4.00 3.9 3.9-4.0 <0.001
F2 1.5 1.8 1.6-2.0 1.3 1.4 1.3-1.4 <0.001
F3 2.0 2.5 2.2-2.8 1.0 1.4 1.4-1.5 <0.001
F4 2.0 2.2 1.9-2.4 3.5 3.2 3.1-3.3 <0.001
F5 1.0 1.5 1.2-1.7 1.0 1.2 1.2-1.3 0.25

5.5 Testing a group-therapeutic intervention model for the treatment of
dental fear (Study IV)

The new multi-professional, group therapeutic treatment model seemed to decrease
young adults’ high dental fear, increasing their engagement in the finalized treatment.
Before intervention (baseline) scores measured with the DFS ranged between 70 and
80 of a maximum of 100, and with the MDAS between 16 and 23 of a maximum of 25.
The scores of all the students participating in the group intervention surpassed the cut-
off point for high dental fear in the DFS (> 60 points) and also MDAS (> 19 points),
apart from two students who had 16 and 18 points in the MDAS. Dental fear was
alleviated in every participant, which presented itself in the fact that their DFS and
MDAS scores had decreased after the intervention (follow-up) (Figures 7. and 8.). The
mean of the baseline score in DFS was 74.4 (SD 4.4) and the mean of the follow-up
score was 57.6 (SD 6.7) (statistically almost significant, p = 0.063). The mean of the
baseline score in MDAS was 19.8 (SD 2.8) and the mean of the follow-up score was
12.6 (SD 2.7) (statistically almost significant, p = 0.063). All five participants attended
dental care during or after the intervention and managed to complete their treatment
within the subsequent months until May 2009. The participants’ finalized dental
procedures included removing dental calculus, local anesthesia, restorations, an
extraction, and an operative extraction of a wisdom tooth. The participation rate of the
students was as follows: two group members engaged in every session, one member in
nine sessions, one member in eight sessions and one member in seven sessions
(information not published earlier). There were a total of five sessions that included all
of the study participants (information not published earlier). According to the group
members’ feedback about participation in the sessions, the attending group members
missed those who were absent (information not published earlier). Unfortunately,
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despite all efforts in recruiting study participants, the study design of the randomized
control trial was not achieved due to the absence of a sufficient number of participants
with high dental fear. There was only one potential member for the control group of
individual dental fear treatment. Even though the intervention should be considered as
a feasibility study, the presence of a control group would have increased the study’s
external validity.
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Figure 7. Changes of dental fear among students participating in small-group intervention as
assessed with the Modified Dental Anxiety Scale (MDAS) (n =5) (Study IV).
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Figure 8. Changes of dental fear among students participating in small-group intervention as
assessed with the Dental Fear Survey (DFS) (n = 5) (Study IV).
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6. DISCUSSION

6.1 Main results

The results of this thesis show that the new Short Dental Fear Question (SDFQ) was a
valid instrument in measuring adolescents’ dental fear when compared to the well-
known, much used but longer dental fear instruments the DAS and DFS. Further, it
was found that a weak SOC was more than twice as prevalent as a strong SOC among
highly fearful adolescents, who also more often perceived their interaction with dental
staff negatively and felt more insecure than their peers with no to moderate dental fear.
Adolescents’ perception of their interaction with dental staff was measured with the
new Patient Dental Staff Interaction Questionnaire (PDSIQ), which was a valid
instrument with five factors of interaction: ‘kind atmosphere and mutual
communication’, ‘roughness’, ‘insecurity’, ‘trust and safety’, and ‘shame and guilt’.
The results of the multi-professional, group therapeutic intervention study showed that
the used treatment model decreased young adults’ high dental fear, enabling all of the
study participants to complete their dental treatment period.

6.2 Methodological considerations of study designs and participants

The Finnish Family Competence Study designs and participants

The main study population (Studies I, I, III) originated from a stratified randomized
cluster sample of South-Western Finnish health authority areas with pregnant women
expecting their first child. As a final result, a highly representative population-based,
prospective follow-up study cohort of firstborn children and their families, FFCS, was
formed. The occupational distribution of non-participants did not significantly differ
from that of participants (Rautava and Sillanpdd 1989) and attrition was reasonably
low. Attrition in the follow-up of the FFCS’s participants has been contemplated in
different ways, such as drop out analyses as well as retention rates at different age
points with questionnaires from birth until the age of 18 during the study. During the
cross-sectional studies, Studies II and III, when the children were 18 years old, the
participation rate was 62% (n = 792), which is good considering that the study
participants had been followed, since their fetal period, for eighteen years and also
taking into account that recent participation rates have tended to reduce notably in the
earlier stages of follow-up studies. For instance, Langstrom et al. (2013) reported that
only 19% of the recruited potential study participants entered their longitudinal study
and the participation rate dropped from 100% at birth to 66% when the children were
aged only 13 months.

Decreased participation rates might be a subsequent risk for selection bias and thus
also the reliability of the data. However, considering the phenomenon of dental fear
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and its extreme level, it has been found that despite avoiding dental appointments
people with dental fear do not seem to be substantially under-represented in oral
epidemiological studies (Armfield et al. 2009). The attrition analyses were performed
between the ages of 15 and 18, as self-reported dental fear was first recorded at the age
of 15. No significant differences in the dental fear or SOC scores were exposed
between the study participants and non-participants. However, non-participants were
significantly more likely to be males than females at the age of 18, which is a typical
finding in the field of research.

The strengths of the study sample of the FFCS are that all of the study participants had
experienced their childhood and adolescence as a first-born child. Thus, their parents
had equally little experience of child rearing. Moreover, the study samples in Studies II
and III were large based samples, enabling sufficient power for the analysis, whereas
the cross-sectional design using data from a longitudinal study might be considered as
a weakness. Furthermore, the inclusion of potential confounding variables in the
analysis, such as gender and education, (Study II) and gender and sense of coherence
(Study I'V), may be considered a strength.

The Finnish Student Health Services study design and participants (Study 1IV)
Despite all efforts in recruiting study participants, the study design of the randomized
control trial was not achieved due to the absence of a sufficient number of participants
with high dental fear. There was only one potential member for the control group of
individual dental fear treatment. Even though the intervention should be considered as
a feasibility study, the presence of a control group would have increased the external
validity of the study.

A total of six potentially highly fearful young adults were interested in participating in
the intervention study. One male student dropped out due to his own feeling that the
group method would not suit him. It is important to offer another option if the group
method is not considered as suitable. In this study, individual dental-fear treatment
with FSHS’s cognitive oriented psychotherapist and a dental hygienist was provided as
an alternative. Thus, the group intervention was performed with five participants,
which is in fact the same size as samples (3—6 participants) in earlier studies with a
group therapeutic approach (Ning and Liddell 1991, Moore et al. 2002). Surprisingly,
despite a long recruitment time (half a year) and numerous advertising channels being
used, a greater number of interested study participants were not reached, which is
considered a weakness of the study. Thus, the initially planned study design with an
intervention and control group was not realized.

Our difficulties in recruiting high dental fear research subjects are supported by
Kaakko’s et al. (2001) study, where great efforts were made and numerous types of
different recruitment strategies (e.g. paid advertising, free publicity, and professional
referral) used in gathering study samples for interventions of dental injection phobic
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patients. Long established specialized clinics with research and treatment for highly
fearful dental patients — as, for example, in Gothenburg, Sweden (Carlsson et al. 2013)
or in Seattle, USA (Smith et al. 1987, Milgrom et al. 1995) — might also provide better
opportunities, with a larger number of high dental fear patients, to compare and
develop different treatment options in Finland.

A new adjunct for dental fear treatment, a psychological method called ‘reteaming’ to
maintain motivation and social support, was implemented in the intervention group.
‘Reteaming’ has not been reported to have been used earlier in the field of dental fear
research.

6.3 Methodological considerations of instruments

A strength of the study is the use of validated and reliable dental fear and sense of
coherence instruments — the DAS (Corah 1969, Corah et al. 1978), DFS (Kleinknecht
et al. 1973, Kleinknecht et al. 1984, McGlynn et al. 1987), MDAS (Humphris et al.
1995, Humphris et al. 2000, Newton and Edwards 2005, Humphris et al. 2009), and
SOC-13 (Antonovsky 1987, Eriksson and Lindstrom 2005, Feldt et al. 2007) — which
were used when possible, with the exception of the SDFQ and PDSIQ. The latter two
were new instruments, and the targets of this research, and are discussed in the
results section of the discussion. A further strength is the use of two dental fear
instruments, the MDAS and the DFS, in the baseline and follow-up of the
intervention study (Study IV). As all dental fear instruments have their shortcomings,
more than one instrument has been suggested for use in assessing dental fear
(Schuurs and Hoogstraten 1993, Locker et al. 1996, Armfield 2010b). Additionally,
the DFS was utilized in mapping the study participants’ specific objects of fear,
which were considered during the planning of the content of the group intervention
(Study IV).

The MDAS was chosen to measure and to give an overview of dental fear in the rest of
our studies (Studies II, III, and V) instead of the DAS. The most important reason was
that the MDAS is actually an advanced version of the DAS: the response options have
been formulated consistently and a question regarding anesthetic injection has been
added in the MDAS (Humphris et al. 1995). Additionally, Freeman et al. (2007)
presented conversion tables for MDAS and DAS enabling investigators to convert
scores and compare levels of dental fear between these scales. The question of
anesthetic injection is a reasonable adjunct in the MDAS, as it is well known that
anesthetic injections and needles are one of the most fear-stimulating objects for
patients (Oosterink et al. 2008).
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6.4 Discussion of the results

Validation of the SDFQ

The SDFQ is a new dental fear instrument with only a single question with four
response alternatives created in the Finnish Family Competence Study group. Study I
aimed to clarify whether the SDFQ could be a clinically feasible instrument; it contains
emotional (e.g. nervousness) and behavioral (e.g. avoiding) aspects of dental fear. The
SDFQ maps the level of dental fear and additionally highlights a patient’s own
perception of their previous dental visit. This is useful information for a dentist when
starting a treatment period with a new patient. As fear should always be taken into
account concerning a patient’s treatment, clinicians have been recommended to
routinely use a dental fear instrument in the waiting room to screen patients’ fear
(Humphris and Hull 2007). Completing the instrument has also been suggested to
decrease a patient’s anxiety before entering the dental office (Humphris and Hull
2007).

It has been suggested that more than one dental fear instrument should be used, as they
all have their limitations (Schuurs and Hoogstraten 1993, Locker et al. 1996, Armfield
2010b). To test the validity of the SDFQ, two valid and reliable instruments, the DAS
and DFS, were chosen as they were well known and the most frequently used in the
field of dental fear research at that time (Corah 1969, Corah et al. 1978, Kleinknecht et
al. 1973, Kleinknecht et al. 1984, McGlynn et al. 1987). There was a concordance
between these three dental fear instruments: the DAS, the DFS, and the SDFQ. The
strength of agreement between the DFS and the SDFQ was “excellent” and between
the DAS and SDFQ “good” (Cicchetti 1984, Fleiss 1971). Thus, the SDFQ seems to be
valid in identifying fearful adolescents. Additionally, further validation of the SDFQ
was performed (information not published earlier). The potential effect on adolescents’
self-reported dental fear due to the offered course of the SDFQ response alternatives,
both according to increasing fear and decreasing fear, were also investigated. It was
found that the course of options does not have an effect on adolescent self-reported
dental fear with the SDFQ.

There are many different single questions used in measuring dental fear in this field
(Milgrom et al. 1988, Gatchel 1989, Neverlien 1990, Viinikangas et al. 2007, Lahti et
al. 2007, Armfield 2011) and some have been studied regarding their concordance with
the DAS, DFS or MDAS (Neverlien 1990, Locker et al. 1996, Viinikangas et al. 2007,
Armfield 2011). When comparing the results of the above mentioned studies with the
results of the current study, it seems that the correlation between the SDFQ and the
DFS is one of the highest found in studies investigating concordance between a single
dental fear question and the DAS, DFS or MDAS (Neverlien 1990, Moore et al. 1993,
Locker et al. 1996, Viinikangas et al. 2007, Armfield 2011). However, further research
concerning the validity of the SDFQ is still needed, with a larger study sample, and in
different age groups.
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The strengths of the SDFQ are that, despite its brevity, it considers both the emotional
and behavioral aspects of dental fear as well as patients’ perceptions of their previous
dental visit. These informative aspects support its clinical use, although on the other
hand a weakness of the SDFQ can be considered that its question is limited only to the
last previous dental visit. However, to my knowledge all these three viewpoints have
not been included earlier in the same dental fear instrument with a one single question
used among adolescents or adults. Instruments with one question generally seem to
only measure the emotional aspects of dental fear (Milgrom et al. 1988, Neverlien
1990, Viinikangas et al. 2007, Lahti et al. 2007, Armfield 2011). Thus, the SDFQ is
suggested to be a promising, feasible, and informative screening instrument of dental
fear in clinical practice.

Association between dental fear and sense of coherence

Sense of coherence is a little investigated phenomenon in the field of dental fear
research. To my knowledge, this population based study was the first investigation
clarifying the association between adolescents’ dental fear and SOC. It was
hypothesized that those with high dental fear have a weak SOC, even when adjusted
for gender and education. The results strengthened the hypothesis by showing that a
weak SOC was more than twice as prevalent as a strong SOC among 18-year-old
adolescents with high dental fear. This difference remained even when adjusted for
gender and education. This result is in line with three other studies concerning dental
fear and sense of coherence (Lindmark et al. 2011, Wide Boman et al. 2012,
Wennstrom et al. 2012). The study results can be generalized to a population of this
age as the study sample was large enough, and participants and non-participants did not
differ concerning dental fear or SOC. The only difference was that more non-
participants were male than female. Another strength of the study was the use of valid
and reliable instruments of dental fear (MDAS) (Humphris et al. 1995, Humphris et al.
2000, Newton and Edwards 2005, Humphris et al. 2009) and SOC (SOC-13)
(Antonovsky 1987, Eriksson and Lindstrom 2005, Feldt et al. 2007).

Fear and anxiety are emotions that seem to increase the need to connect with others
(Fredrickson & Branigan 2005). In addition, highly fearful adolescents seem to have a
tendency for weak SOC meaning that their ability to tolerate stressful situations is
weaker than those with a strong SOC. Antonovsky (1979, 1987) found that those with
a weak SOC have fewer resources, or tools, to manage in a stressful situation. As social
relationships have also been considered as a resource (Antonovsky 1987, Volanen
2011), the significance of other people, including dental staff, and their social skills
may be highlighted when encountering and treating highly fearful adolescents.

Individual characteristics such as sense of coherence seem to have an effect on
perceived dental fear. It is important that dental staff maintain a preventive approach
towards dental fear during interaction with all patients, including adolescents and
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young adults who may be more vulnerable due to their psychologically sensitive
developmental state compared with older adults (Locker et al. 1999).

The validation of the Patient Dental Staff Interaction Questionnaire

This study used a new instrument; the Patient Dental Staff Interaction Questionnaire
(PDSIQ) to measure adolescent’s perceived interaction with the dental staff. To my
knowledge there is no other instrument for the interaction between adolescents and
dental staff.

The original PDSIQ was created within the FFCS group by a dentist treating fearful
patients (author), in collaboration with an experienced psychologist. The PDSIQ is
based on clinical experience and literature (Milgrom et al. 1995), and was created
considering the target population, adolescents. The original PDSIQ had 22 items with
five response options from 1 (never) to 5 (almost every time). The goal was to explore,
using factor analyses, what kind of aspects concerning interaction the PDSIQ reveals.
The result was that five factors were found to describe interaction. They were named as
‘kind atmosphere and mutual communication’, ‘roughness’, ‘insecurity’, ‘trust and
safety’, and ‘shame and guilt’.

The PDSIQ seemed to detect different components of interaction in adolescents with
high dental fear compared to those with no to moderate dental fear indicating sufficient
discriminant validity. Reliability of the PDSIQ and its five factors separately assessed
with the Cronbach’s alpha indicated all to be acceptable (Nunnally and Bernstein
1994). As the factors of PDSIQ now measure both positive and negative aspects, the
PDSIQ provides no overall score for adolescent’s perception of the interaction with
dental staff, which can be considered as a weakness of the instrument. Due to high
variability in the distributions of the different factor scores, no common high/low cut-
off point could be set. The PDSIQ has not been previously formalistically analysed and
its reliability and validity needs to be studied further.

Association between dental fear and adolescent perceived interaction with dental
staff

Adolescent’s dental fear and their perceived interaction with dental staff were
associated. Highly dentally fearful adolescents more often perceived their interaction
with dental staff negatively and more often felt insecure than their peers with no to
moderate dental fear. Treating highly fearful dental patients requires teamwork, which
is influenced by all the staff: the receptionist, dental nurse, dental hygienist and the
dentist. Every member of the treatment team affects the atmosphere of the dental
clinic, which at the same time also affects a fearful adolescent visiting the dentist or
dental hygienist. Empathic understanding, sensitivity to adolescents’ emotional
reactions and needs, constructive communication skills, attentiveness, support and a
lack of condemnation are key elements that need to be considered by dental staff
working with fearful patients (Kulich 2000, Bernson et al. 2011). This all builds
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secure, confident, co-operative and control-inclusive interaction between dental staff
and fearful dental patients, giving both parties the possibility of a successful treatment
(Bernson et al. 2011).

When interacting with adolescents and young adults, dental staff should also keep in
mind that adolescents develop individually: the appearance of being an adult does not
guarantee that the adolescent’s psychosocial and emotional skills are at the same level
as adults, who have greater life experience. Many adolescents and young adults may
also have personality traits such as shyness, and they may feel slightly socially anxious
(Damon et al. 2006) during the dental visit. Young people may need special
encouragement, discretion and understanding during their interaction with dental staff.
Shyness and anxiety are normal reactions, and they often ease with increasing social
abilities and life experience (Damon et al. 2006).

It is important that dentists and dental staff pay particular attention to their
interpersonal skills (Kulich 2000) and appropriate communication as it increases trust
(Corah et al. 1988) and adolescents’ feelings of control (Kent 1987) during dental
procedures, also helping them to commit to (Liddel et al. 1990) and better tolerate the
treatment (Locker et al. 1999). Dental staff should also encourage fearful patients to
bring a significant person, a trusted friend or relative, to their dental treatment
appointments, as this will generate more feelings of trust and safety for the patient
(Milgrom et al. 1995). Finally, the majority of an adolescent’s identity development
does not occur until late in adolescence, or maybe not until early adulthood (Steinberg
and Morris 2001), and adolescents’ psychosocial and emotional development proceeds
individually. Therefore, it is important for dental staff to remember that a young
patient’s chronological age or the appearance of adulthood does not guarantee that the
young adult can manage their fears or that they have the tools to meet fearful
situations.

Testing the multi-professional, group therapeutic model for treating high dental fear
The study results show that the study participants’ high dental fear decreased clearly
and all study participants engaged in their planned dental procedures during or after the
small group intervention. Even an operative extraction of a wisdom tooth was
completed during the study time. These results are supported by the findings of other
studies indicating psychological treatment methods (using behavioral and cognitive
strategies) being helpful in alleviating dental fear and enabling convenient dental care
for high dental fear patients. The study results were also supported by other group
intervention studies, which all succeeded in reducing the participants’ dental fear
(Gatchel 1980, Jerremalm et al. 1986, Ning and Liddell 1991, Moore et al. 1996,
Moore et al. 2002, Coulson and Buchanan 2008). Additionally, group interventions
have been indicated to achieve positive effects for high dentally fearful patients’ dental
care habits, such as maintaining regularity concerning dental care (Jerremalm et al
1986, Ning and Liddel 1991, Liddel et al. 1994, Moore et al. 1996).
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In the intervention study, the participants were given the possibility to work with their
high dental fear in the target-oriented peer group, the meetings of which they were
expected to commit to. Considering that there were 10 sessions, the participation rate
was good. Group members perceived each other’s involvement in the sessions as
important and according to their feedback they missed those absent (information not
published earlier). This may suggest that the participants had high levels of motivation
and the group had good cohesion, which have both been considered to improve the
target outcome of a group (Yalom 1986).

Ten sessions were reserved for the intervention, as study participants with high dental
fear were thought to need this amount of time for support in working with their fear
and gathering courage for their coming or ongoing dental treatments. However, the
results indicates that perhaps fewer sessions — achieved by connecting, eliminating, and
compressing the sessions — could also result in a decrease of high dental fear. This
result then necessitates the investigation of this new model and its effect on high dental
fear. According to the feedback, the second group session concerning real teeth and
dental instruments resulted in anxiety in the participants. Thus, such exposure should
be implemented more cautiously and more gradually than in the pilot study. Perhaps
the content of dental issues in the second session could be replaced with the content of
dental issues from the third session, which was perceived as interesting and rewarding
by all group members. Moreover, the content of the seventh session, watching the
video of the treatment of a fearful dental patient, could have been partly connected to
another session. Pain was discussed during one session, but according to the feedback
there would have been a need to return to this theme more often.

Fearful dental patients benefit from individual (Milgrom et al. 1995) but also from
group treatment (Ning and Liddell 1991, Moore et al. 2002), where peer support is an
essential element and valuable supplement to the treatment. Multi-professional group
treatment enables psychologists or psychotherapists to use their professional skills for
the entire group and a greater number of patients simultaneously (e.g. presenting
different kinds of coping methods such as behavioral and cognitive strategies in
stressful situations) as well as performing the reteaming process, as in this method
through the intervention. Group leaders should have experience of group membership
and motivation to treat fearful dental patients. They should also have experience of
group working, as they are responsible for creating a secure atmosphere with feelings
of trust and safety among the group members so that everyone is able to work with
their own fear with the help of the group.

A psychological treatment method, a multi-professional group-therapeutic intervention
model for the treatment of high dental fear, was developed and tested among young
adults. Promising results were achieved in decreasing study participants’ high dental
fear as well as increasing their engagement in the finalized dental treatment. The study
succeeded in producing encouraging and almost significant results regardless of the
small sample of study participants. This study also presented a new adjunct for dental
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fear treatment: a psychological method called ‘reteaming’, with which maintaining
motivation and social support was implemented in the study group. Good cohesion
between the study participants can be considered to have had an effect on the results
and achieved aims of the group. It has been suggested that one of the best predictors of
the outcome of a group is the group cohesion or how well the group is perceived to be
functioning together (Dies 1993).
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7. CONCLUSIONS

This study presented two new instruments: the Short Dental Fear Question (SDFQ) and
the Patient Dental Staff Interaction Questionnaire (PDSIQ). They were both found to
be valid; the PDSIQ in measuring adolescents’ perceived interaction with dental staff
and the SDFQ in screening dental fear. The SDFQ considers both the emotional and
behavioral aspects of dental fear as well as patients’ perceptions of their previous
dental visit, even though it has only a single question. It gives clinicians beneficial
information about a patient’s perception of the fluency of their previous visit, fear
intensity, and avoiding behavior. The PDSIQ involves the following aspects of
interaction: kind atmosphere and mutual communication, roughness, insecurity, trust
and safety, as well as shame and guilt. The PDSIQ was found to have acceptable
reliability.

This study adds to dental staff’s understanding of high dentally fearful adolescents and
their experiences. Adolescents with high dental fear more often perceived their
interaction with dental staff as negative, by experiencing less trust and safety, and less
kind atmosphere and mutual communication with dental staff. On the other hand, they
more often experienced roughness, and felt insecurity, shame and guilt. The difference
remained significant even after adjusting for gender and SOC except for perceived
feelings of shame and guilt. Also, a weak sense of coherence was shown to be more
prevalent than a strong sense of coherence among highly dentally fearful adolescents.
This difference seemed to remain, even when adjusted for gender and education.

The multi-professional, group therapeutic intervention model succeed in decreasing
young adults’ high dental fear as well as increasing their engagement in the finalized
dental treatment. A new adjunct for dental fear treatment, a psychological method
called ‘reteaming’, was also used. Its key elements, motivation and social support,
were implemented in the intervention group.
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8. CLINICAL IMPLICATIONS AND FURTHER
RESEARCH TOPICS

The Short Dental Fear Question (SDFQ) could be used as a screening instrument in
dental clinics by adding it into the questionnaire of the general anamnesis, which a new
patient fills in before the first visit to the dentist or dental hygienist.

When treating fearful dental patients, clinicians should keep in mind that adolescents’
abilities to cope with stressful situations are dependent on their individual character,
varying from person to person, and that sense of coherence might be a factor affecting
this ability. When encountering high dentally fearful adolescents, dental staff should
invest particularly in creating a positive, trusting, approving and supportive atmosphere
with kindness, calmness, and patience. Attention should be paid during basic dental
and postgraduate education on dental staff’s interpersonal and communication skills
when encountering patients with high dental fear.

The group therapeutic intervention model was promising in that it gained good results
in decreasing young adults’ dental fear and increasing their commitment to dental
treatment. As the current model with ten sessions was quite time consuming and
expensive, the effectiveness of a shorter version of this model should be evaluated. In
addition, further research concerning the validity of the SDFQ and the PDSIQ is still
needed, for example concerning different age groups.
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1/2

Appendix 1. Participant’s feedback questionnaire of intervention study (Study IV).
Questionnaire in Finnish. For translation and validation in English, please contact the
author.

HOPE/ palautekysely ryhmiiliisille
Ryhmiin kokoontumiskerta:

Pvm:
Nimi:

1) Miltd ryhmé tindén sinusta vaikutti? Valitse sopiva / sopivat vaihtoehdot.

a) motivoitunut
b) ei-motivoitunut
¢) hyvd me-henki
d) vésdhtinyt
€) varautunut
f) avoin

g) luottavainen
h) pelokas

1) muuta, mité:

Arvioi timénkertaista ryhmitoimintaa merkitsemélld pystyviiva janalle 0-100 sopivaan
kohtaan: 0 = en lainkaan tyytyvéinen, 100 = erittdin tyytyvéinen.

2 a) VIRITTAYTYMINEN

0 100

2 b) Mihin olit tyytyvédinen? Mihin et ollut tyytyvdinen?

3 a) KANNUSTUS

0 100

3 b) Mihin olit tyytyvédinen? Mihin et ollut tyytyvdinen?




70 Appendices

4 a) TEORIA

0 100

4 b) Mihin olit tyytyvédinen? Mihin et ollut tyytyvdinen?

2/2

5 a) RENTOUTUS

0 100

5 b) Mihin olit tyytyvédinen? Mihin et ollut tyytyvdinen?

6 a) VERTAISTUKI

0 100

6 b) Mihin olit tyytyvédinen? Mihin et ollut tyytyvdinen?

7 a) Hyodyttiko timankertainen ryhmétapaaminen sinua? Merkitse pystyviiva janalle
parhaiten tilannettasi kuvaavaan kohtaan.

0 100

7 b) Mihin asiaan sait hyotyd? Millaista hyoty4?

8) Tuleeko mieleesi jotain, joka olisi syytéd tehdd toisin seuraavan ryhmén kohdalla?

Limmin kiitos palautteestasi!
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Appendix 2. The Modified Dental Anxiety Scale (MDAS). Studies II, ITI, I'V.

1. Ifyou went to your Dentist for TREATMENT TOMORROW, how would you feel?

Not Slightly Fairly Very Extremely
Anxious [ ] Anxious [] Anxious [] Anxious [] Anxious [_]

2. If you were sitting in the WAITING ROOM (waiting for treatment), how would you feel?
Not Slightly Fairly Very Extremely
Anxious [] Anxious [] Anxious [] Anxious [_] Anxious []

3. If you were about to have a TOOTH DRILLED, how would you feel?

Not Slightly Fairly Very Extremely
Anxious [] Anxious [] Anxious [] Anxious [] Anxious [_]
4. If you were about to have your TEETH SCALED AND POLISHED, how would you feel?

Not Slightly Fairly Very Extremely
Anxious [_] Anxious [] Anxious [] Anxious [] Anxious [_]

5. If you were about to have a LOCAL ANAESTHETIC INJECTION in your gum, above
an upper back tooth, how would you feel?

Not Slightly Fairly Very Extremely
Anxious [] Anxious [_] Anxious [] Anxious [] Anxious [_]
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