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ABSTRACT

Aims:

1: To investigate expected benefits of orthodontic treatment from both an adolescent and
parent perspective.

2: To rank the expected benefits of orthodontic treatment identified by adolescents and
parents in order of perceived importance.

Materials and Methods:
Ethical approval was granted to carry out both parts of this study.

Part 1 used qualitative methodology with one-to-one semi-structured interviews by a
trained interviewer. Twenty adolescents (10 males; 10 females) referred for orthodontic
assessment and their parents (8 males; 12 females) were interviewed independently to
explore expectations of the benefits of orthodontic treatment. Interviews were transcribed

verbatim and interpretive phenomenological analysis carried out.

Part 2 quantitatively assessed the benefits identified in Part 1. Twelve additional
adolescents (6 males; 6 females) who were referred for orthodontic assessment and a
parent (6 males; 6 females), completed a card ranking exercise to determine the rank order
of the perceived importance of each benefit. The mean rank was then calculated and a
two-sample t-test, with the level of significance set at P < 0.05, used to determine if a
difference existed between adolescents and parents for the mean rank of any of the

expected benefits.
Results:

The expected benefits of orthodontic treatment from both adolescent and parent
perspectives included 11 benefits which could be grouped into four categories: oral health
(improved appearance of teeth; ease of maintaining good oral health; improved jaw
alignment; aiding dental development), psychosocial (improved self-confidence;
improved perception of dental appearance by others), functional (improved ability to
chew food; improved speech) and behavioural change (improved oral hygiene habits;
improved diet; cessation of bad habits). Adolescents and parents placed a similar level of
importance on these benefits with “improved self-confidence” ranked highest and

“improved speech” ranked lowest. The only benefit where the mean rank differed

Vii



significantly between adolescents and parents was “improved ability to chew food” (two-

sample t-test; P = 0.042) which was ranked higher by adolescents.
Conclusions:

Adolescents and parents perceived 11 expected benefits from orthodontic treatment

affecting oral health, psycho-social, functional and behavioural categories.

Adolescents and parents ranked the expected benefits similarly with psycho-social ranked
highest. Within functional benefits, speech improvement was ranked lowest by both but
improved masticatory function was ranked of significantly greater importance by

adolescents.
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CHAPTER ONE

INTRODUCTION



1 Introduction

Orthodontic treatment is undertaken to correct malocclusion and research into its benefits
has traditionally used clinical indices and quantitative measures (de Almeida Anderson
et al., 2018). Recently, there has been a drive towards researching patient-centred
outcomes in orthodontics and the use of qualitative methodologies (Yitschaky et al.,
2015). Qualitative research is “in-depth” by nature and can provide answers to questions
that cannot be satisfactorily answered using quantitative measures, for example
highlighting aspects of orthodontic treatment of everyday importance to patients and
exploring changes in practice which may enhance orthodontist-patient rapport.

Perceptions of the benefits of orthodontic treatment have been evaluated from the
perspectives of general dental practitioners (GDPs), orthodontists (Hunt et al., 2001),
patients who have completed treatment (AlQuraini et al., 2019) and parents (Shah et al.,
2019). It is possible that information given to patients by orthodontic professionals may
influence their expectations of the benefits of orthodontic treatment and to date the
perceived benefits of orthodontic treatment from the perspective of adolescents and their

parents have not been investigated prior to orthodontic assessment.

This project addresses these deficiencies utilising both qualitative and quantitative

methods.



CHAPTER TWO

LITERATURE REVIEW



2 Literature Review

This literature review was conducted using Pub Med, Medline, Science Direct, Web of
Knowledge and Google Scholar with no language restriction but confined to full text
articles only. The following search terms were used: ‘orthodontic treatment benefits’,
‘perceptions of orthodontic treatment’ and ‘mixed-methods research’. Bibliographies of
pertinent papers were screened for further relevant publications, which were then

retrieved.

This narrative, non-systematic review of the literature is divided into five sections. The
first section gives an overview of the proposed benefits of orthodontic treatment. The
second section examines perceptions and expectations of orthodontic treatment. The final
three sections focus on relevant research methodologies used to investigate orthodontic

treatment benefits: qualitative research, ranking exercises and mixed-methods research.

2.1 Overview of proposed benefits of orthodontic treatment

Orthodontics is the specialty of dentistry that is concerned with facial growth, the
development of the occlusion and dentition as well as with the diagnosis, interception and
treatment of occlusal anomalies (Littlewood and Mitchell, 2019). The beneficial
outcomes that result from orthodontic treatment have been defined in terms of
improvements in dental health and psycho-social well-being (Benson et al., 2015) (Table
1). In the past, claims have been made that orthodontic treatment confers benefits beyond
simply improving dental appearance. It is acknowledged that psycho-social benefits are
conferred through having orthodontic treatment and that it may allow individuals to cope
better with social situations without worrying about the appearance of their teeth (Benson
et al., 2015).



Table 1: Proposed dental health & psycho-social benefits of orthodontic treatment

Proposed dental health benefits of Proposed psycho-social benefits of
orthodontic treatment orthodontic treatment
e Reduced caries risk e Reduced teasing/ bullying
e Reduced periodontal disease risk e Improved self-esteem
¢ Reduced tooth wear risk e Improved self-confidence
e Prevention of dental trauma e Social attractiveness
e Prevention of temporomandibular e Positive stereotyping
disorders e Improved Oral Health-Related
e Management of tooth impaction Quality of Life
e Improved speech e Positive behaviour changes
e Improved masticatory function
e Reduced difficulty with tooth cleaning
e Reduced oral discomfort

Each of these proposed benefits will now be considered, dental health followed by

psycho-social benefits.



2.1.1 Dental health benefits

2.1.1.1 Caries

Classically it has been considered that four factors must be present in order for caries to

occur and progress (Figure 1).

Microrganisms

Y

Host and
Teeth Subﬂrate

T

=

Figure 1: Four factors required for caries to occur and progress

Malocclusion has been considered as a potential risk factor for dental caries as it allows
the build-up of plague and hinders its removal (Pitts and Rimmer, 1992; Allison and
Schwartz, 2003; Warren et al., 2003; Gabris et al., 2006; Hafez et al., 2012).

The development of dental caries can be prevented with good diet and oral hygiene and
it has been found that uncrowded teeth make plaque control easier (EI-Mangoury et al.,
1987; Addy et al., 1988). It is uncertain, however, whether this is due to the alignment of
the teeth or behaviour change brought about by undergoing orthodontic treatment.
Positive change in oral hygiene and dietary habits was noted as a perceived benefit by

adolescents who had recently undergone orthodontic treatment (AlQuraini et al., 2019).

A recent systematic review concluded that malocclusion is associated with dental caries
(Sa-Pinto et al., 2018) which is at odds to the findings of a previous review (Hafez et al.,

2012). Socio-economic status has been associated with increased prevalence of caries



(Piovesan et al., 2010; Ramos-Jorge et al., 2014; de Almeida Pinto-Sarmento et al., 2016)
and it is possible that malocclusion and socio-economic status act synergistically as risk
factors but for individuals who maintain a good level of oral hygiene there seems to be
no association between dental crowding and susceptibility to dental caries (Hafez et al.,
2012). Individuals who received orthodontic treatment were no less likely to develop
caries compared to those who did not have treatment regardless of initial malocclusion,
socio-demographic status and oral health behaviours (Dogramaci and Brennan, 2019).

2.1.1.2 Periodontal disease

Some malocclusions may harm the periodontal tissues, such as an anterior deep bite,
which may cause gingival stripping on the maxillary incisors, or an anterior crossbite,
which may lead to recession and mobility of a lower incisor (Eismann and Prusas, 1990).
Orthodontic treatment for these malocclusions is most likely to be beneficial for
periodontal health (Seehra et al., 2009), though these conditions are relatively uncommon
with the prevalence of gingival recession in 7 to 15 year-olds ranging from 7% to 10%
(Parfitt and Mjor, 1964; El Samad Younes and EI Angbawi, 1983; Ainamo et al., 1986).

Straight teeth have been shown to be easier to clean (Addy et al., 1988) but other studies
suggested that a greater benefit to periodontal health may be obtained by improving oral
hygiene techniques and motivation than from undertaking orthodontic treatment. Indeed,
going through the process of undertaking orthodontic treatment and having the concept
of good oral hygiene reinforced at regular intervals has been shown to lower plaque scores
(Davies et al., 1991). Adolescent patients and their parents perceived this as a benefit of
orthodontic treatment (AlQuraini et al., 2019; Shah et al., 2019).

Orthodontic treatment has been associated with 0.03mm of gingival recession, 0.13mm
of alveolar bone loss and 0.23mm of increase in periodontal pocket depth, when compared
to no treatment (Bollen, 2008). The length of follow-up in the studies included in that
systematic review was short and no effect of orthodontic treatment on specific
malocclusions could be made. In the absence of reliable evidence on the effects that
orthodontic treatment may have on periodontal health, available evidence suggests a

small detriment to periodontal health, in the short term.



2.1.1.3 Tooth wear

Tooth wear can be described as non-carious tooth surface loss (NCTSL) and the three
main mechanisms by which it can occur are erosion, attrition and abrasion (Yip and

Smales, 2012) as shown in Figure 2.

THE THREE CAUSES OF TOOTH WEAR

Abrasion

’ *  From over aggressive tooth brushing
*  Most noticeable close to the gum line
i1,
Dental Erosion

{ ‘
m‘z SR com—
*«  From acidic diet or stomach acids

L Attrition * Affects every exposed tooth surface
U *  From tooth contact/grinding

« Affects mainly the biting
surfaces of the teeth

Definition

Chemical dissolution of tooth substance without the presence of dental
plague

Wear occurring from tooth-to-tooth contact without the presence of food

Wear occurring by the friction of exogenous material that is forced over
Abrasion
the surfaces of the tooth

Figure 2: Graphical representation of the three causes of tooth wear

A U.K. cross-sectional study found no differences in tooth wear between individuals who
had previously received orthodontic treatment and those who did not (Mwangi et al.,
2009). Additionally, no differences were seen between those who exhibited a need for
orthodontic treatment and those who did not, suggesting that aberrant occlusal factors are
not associated with increased tooth wear (Rugh et al., 1984; Seligman et al., 1988).



Furthermore, a North American study found that tooth wear was more prevalent among
older patients and males (Cunha-Cruz et al., 2010). They noted that, in adults, there were
no associations between tooth wear and Angle malocclusion, posterior or anterior open
bites, history of orthodontic treatment or missing teeth. For adolescents, on the other hand,
Class Il malocclusion was associated with a higher prevalence than Class I, and posterior
or anterior open bites were associated with a 40% lower prevalence of tooth wear
compared to individuals without open bite. Orthodontic treatment and missing teeth,
however, were not associated with the prevalence of tooth wear. The authors postulated
that with increased wear seen in Class Il adolescents may be due to lack of posterior
disclusion in excursive jaw movements resulting in greater posterior tooth wear and that
in individuals with Class Il division 2 malocclusions there is greater anterior vertical
overlap and increased contact of anterior teeth during parafunction. Information,
however, on subdivisions of Class Il malocclusions was not collected and this reasoning
would not explain why Class Il malocclusion was not associated with increased tooth

wear in adults.

Overall it would seem that orthodontic treatment is not associated with reduced levels of

tooth wear.

2.1.1.4 Trauma

The risk of trauma to the upper incisors is elevated when the overjet is increased
(Jarvinen, 1978), with an overjet greater than 9 mm increasing the risk by 45% (Todd and
Dodd, 1985). It has also been noted that trauma is more common in boys and that the
incidence increases with age, being 5% in 8 year olds, 11% in 13 year olds and 13% in
15 year olds (Chadwick et al., 2006). It has been found that 10% of new patients attending
for orthodontic treatment had evidence of trauma (Bauss et al., 2004).

It has been suggested that interceptive treatment, for example with a functional appliance,
is justified for those individuals who are at elevated risk of trauma (Brin et al., 2000).
Other authors, however, have suggested that the cost of providing early, two-phase,
treatment outweighs the cost of managing minor trauma that may occur in the absence of
early treatment (Koroluk et al., 2003). Indeed, the proposed disadvantages to early
treatment include increased demand on patient compliance, longer overall treatment time

along with increased cost of treatment (Livieratos and Johnston Jr, 1995).



A Cochrane review of orthodontic treatment for Class Il malocclusion in children and
adolescents included a comparison of trauma incidence for two-stage, early treatment and
one-stage, late treatment using functional appliances or headgear (Batista et al., 2018).
Early treatment with a functional appliance was found to reduce the incidence of incisal
trauma when compared to late treatment with 19% of participants receiving early
treatment reporting new trauma compared to 30% of participants receiving late treatment.
Similarly, early treatment with headgear resulted in almost half the incidence of new
incisal trauma when compared to late treatment. The review concluded that there is low
to moderate quality evidence to suggest that providing early orthodontic treatment for
children with prominent upper incisors is more effective for reducing incisal trauma than

a single course of orthodontic treatment provided in adolescence (Batista et al., 2018).

2.1.1.5 Temporomandibular joint dysfunction

The term temporomandibular joint dysfunction (TMD) encompasses a group of related
disorders with common signs and symptoms affecting the temporomandibular joint, facial
muscles or both. The signs and symptoms include (Riolo et al., 1987):

Limited mandibular opening
o <40 mm in males
o <35 mm in females (Harris et al., 1993)
e Reduced lateral mandibular excursions of <1 incisor width
e Joint noise and pain
e Popping or tinnitus of the ears
e Headaches

Symptoms of TMD arise from two main causes: internal joint pathology, and muscle
spasm and fatigue due to excessive clenching and grinding in response to stress (Proffit
et al., 2019). A number of occlusal features have been correlated with TMD (Table 2),

but the correlation is weak (Egermark-Eriksson et al., 1983).
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Table 2: Occlusal features associated with TMD

Occlusal features associated with TMD

e Anterior open bite e Class Il and 111 molars
e Deep overbite e Posterior crossbite with
displacement

No difference in signs and symptoms of TMD have been identified among orthodontically
treated individuals compared to those who never received orthodontic treatment
(Egermark et al., 2003). Although extraction treatment has been proposed to predispose
an individual to TMD due to the condyle being displaced distally as the incisors are
retracted into the extraction spaces (Bowbeer, 1987), no increase in the frequency of TMD
symptoms has been identified (Paquette et al., 1992; Mohlin et al., 2004).

Proffit et al. (2019) suggested that undergoing orthodontic treatment was likely to reduce
symptoms of TMD due to intermittent periodontal discomfort. But following orthodontic

treatment symptoms are likely to recur in the presence of stress (Proffit et al., 2019).

There is no evidence to prove that orthodontic treatment either causes or cures TMD and
there is no evidence that occlusal adjustment will prevent or treat TMD (Luther et al.,
2010).

2.1.1.6 Tooth impaction

The most commonly impacted teeth are third molars, followed by permanent maxillary
canines, permanent maxillary central incisors, mandibular second premolars, and
permanent mandibular second molars (Kokich and Mathews, 1993), though it is possible

for any tooth in the dental arch to be impacted (Shapira et al., 1998).

Third molars account for 76.1% to 98% of impactions (Mead, 1930; Kramer and
Williams, 1970; Aitasalo et al., 1972; Grover and Lorton, 1985) but will not be discussed
further here as they do not represent a reason for referral in the context of this project.

Mandibular second molar impaction is rare and is reported to have an incidence of around
0.03% (Johnsen, 1977; Varpio and Wellfelt, 1988). It is almost always associated with

arch length deficiency and moving first permanent molars posteriorly in the mixed
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dentition (Shapira et al., 1998). A number of management strategies have been utilised
(Shapira et al., 1998) including: placement of a separator between the first and second
molars, surgical repositioning of the second molar, transplantation of the second molar
into the correct position, extraction of the second molar, and surgical uncovering and
orthodontic uprighting of the second molar. A possible benefit of orthodontic treatment
in these cases is the reduction of caries risk and periodontal pathology with the first

permanent molar.

First permanent molars (FPM) can become impacted and their eruption blocked by the
distal aspect of the primary second molar, which usually becomes resorbed. Impaction of
the FPM is often indicative of crowding in the posterior maxilla (Kurol and Bjerklin,
1982a) and can be categorised as reversible, where the FPM will spontaneously erupt
within 6 months, or irreversible, where the FPM will not erupt and some intervention will
be indicated (Seehra et al., 2011b). The incidence of FPM impaction is between 2-6%
(Bjerklin, 1994) with 66% of these being reversible. The aetiology is multifactorial and
includes increased mesio-distal width of the FPM (Bjerklin, 1994), increased mesial
eruption angle of the FPM (Chintakanon and Boonpinon, 1998), small maxillary size
(Canut and Raga, 1983) and association with other developmental anomalies including
ectopic canines, suggesting a common genetic aetiology (Mooney et al., 2007).
Management options include a period of observation to monitor for spontaneous eruption
(3-6 months), discing the distal surface of the primary second molar, separator placement
or extraction of the primary second molar if it has significant resorption, mobility or is
symptomatic. The benefits of orthodontic management of the impacted FPM include
eruption of the FPM into the normal position and cessation of resorption of the primary
second molar (Kurol and Bjerklin, 1982b).

Impaction of the mandibular second premolar accounts for 24% of all impactions
(excluding third molars) (Collett, 2000). Premolar impaction may be caused by local
factors such as mesial drift of teeth and may also be associated with retained or infra-
occluded primary molars (Burch et al., 1994; Takagi and Koyama, 1998; Yawaka et al.,
2002; Rubin et al., 2003; McNamara and McNamara, 2005). Treatment options for
impacted premolars include observation, intervention, relocation and extraction
(McNamara and McNamara, 2005). Benefits of orthodontic management include
eruption of the premolar into the normal position and maintenance of the alveolar ridge
(McNamara and McNamara, 2005).
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Permanent maxillary canines fail to erupt in around 2% of Caucasian children (Ferguson,
1990) and these can be positioned palatally (61%), buccally (4.5%), or in the line of the
arch (34%) (Stivaros and Mandall, 2000). Adverse outcomes from not undergoing
treatment for ectopic canines include resorption of adjacent teeth, pathological changes
associated with the canine follicle and poor aesthetic outcomes. Treatment options
include no active treatment and monitoring (Mittal et al., 2018), interceptive treatment
(Parkin et al., 2012), exposure and orthodontic alignment (Parkin et al., 2017), surgical
removal (Husain et al., 2010), transalveolar transplantation (Thomas et al., 1998) and

surgical repositioning (McKay, 1978).

Unerupted permanent maxillary incisors have an incidence of 0.04% (Grover and Lorton,
1985), or 2.6% of the population referred for orthodontic treatment (Di Biase, 1969).
Failure to erupt is most commonly due to the presence of a supernumerary tooth (Yagoob
et al., 2010). A missing and unerupted maxillary incisor may have a major impact on
dental and facial aesthetics and speech difficulties with ‘S’ sounds have been reported
(Snow, 1961; Bankson and Byrne, 1962; Weinberg, 1968). As it is possible that it may
affect self-esteem it is therefore important to detect and manage as early as possible
(Yaqoob et al., 2010).

2.1.2 Aesthetic benefits

2.1.2.1 Smiling

A fundamental aim of orthodontic treatment is to create a pleasing smile and eight key
components of a balanced smile have been described (Sabri, 2005): lip line, smile arc,
upper lip curvature, lateral negative space, smile symmetry, occlusal frontal plane, dental
components and gingival components. The effects of orthodontic treatment on smile
aesthetics have been investigated. Regardless of the severity of presenting malocclusion,
both minor and severe malocclusions benefit equally from orthodontic treatment
(Maganzini et al., 2013).

There was no difference in smile aesthetics between orthodontically treated subjects and
untreated individuals with well-balanced faces and good occlusion. For non-extraction

and premolar extraction cases no difference existed either in smile aesthetics.
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2.1.2.2 Profile change

Facial profile is determined by the skeletal foundation, dental support, and the soft tissue
components of the nose and chin, lip tone and lip thickness (Ackerman and Proffit, 1997).
What is judged to be an attractive profile differs between laypersons and dental
professionals, with lay persons being less critical of facial profile (Kerr and O'donnell,
1990). When the mandible is at an average position relative to the cranial base (SNB =
78°%) it is considered most attractive (Johnston et al., 2005a). Similarly, when
LAFH/TAFH deviates from 55% the attractiveness rating progressively decreases
(Johnston et al., 2005b). Changes in facial profile occur with age and the way society

judges beauty has changed over time (Peck, 1970; Nguyen and Turley, 1998).

There has long been a debate in orthodontics over whether extractions lead to flattening
of the profile and retrusive lips (DiBiase and Sandler, 2001a). While there is a relationship
between incisor retraction and distal movement of the upper lip, it is complex and difficult
to accurately predict and does not follow a one-to-one ratio (Park and Burstone, 1986;
Talass et al., 1987). Lip retraction must be substantial before it is considered unattractive
by professionals or laypersons (Bowman and Johnston Jr, 2000). In Class | cases,
extraction compared to non-extraction treatment seemed to have minimal effect on the
aesthetics of the profile (Konstantonis, 2012). Extractions, if based on sound clinical
diagnosis, can actually improve the profile (Drobocky and Smith, 1989; Paquette et al.,
1992; Luppanapornlarp and Johnston Jr, 1993; Young and Smith, 1993; Bishara et al.,
1997; Bowman and Johnston Jr, 2000).

Overall it would seem that orthodontic treatment involving premolar extractions has a
small effect on the profile but that this is not necessarily detrimental. Other factors such
as growth and soft tissue anatomy play a larger role (Paquette et al., 1992) and individual

variation in response is large.
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2.1.3 Functional benefits

2.1.3.1 Mastication

Several factors have been noted to influence masticatory performance, these include body
size, bite force (Fontijn-Tekamp et al., 2000), number of functional tooth units (Hatch et
al., 2001), occlusal contact area (Owens et al., 2002) and malocclusion (Buschang, 2006).
Malocclusion type and severity has been shown to decrease masticatory performance
(Magalhées et al., 2010).

Functional issues such as crossbites with mandibular displacement have been shown to
result in asymmetric muscular activity during mastication and a reduction in bite force
(Sonnesen and Bakke, 2001; Thilander and Bjerklin, 2011). Whether this has an impact
on individuals® daily activities is questionable, but a reduction in oral health-related
quality of life in terms of function is reported by individuals with malocclusion when
compared to those with normal occlusion (Masood et al., 2014). Specific occlusal
characteristics, such as anterior open bite, can make eating socially embarrassing or
difficult as it is impossible to fully incise certain foods, orthodontic treatment in these

cases can lead to an improvement in function (Benson et al., 2015).

2.1.3.2 Speech

Speech patterns are developed early in life, usually long before the permanent occlusion
has developed. Given that the production of consonants, particularly ‘t” and ‘d’, requires
articulation, with the tongue contacting the palatal surfaces of the maxillary incisors, it
would seem reasonable that malocclusion could cause speech problems. Normal speech,
however, can occur in the presence of severe anatomic distortions, so the relationship
between malocclusion and speech is not as straightforward as cause and effect (Johnson
and Sandy, 1999). Specific speech problems are shown in Table 3. In a child with a speech
problem and a related malocclusion, orthodontics and speech therapy may lead to
improvement (Proffit et al., 2019).
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Table 3: Speech difficulties related to malocclusion

Speech sound

Problem

Related malocclusion

/sl, Iz/ (sibilants)

Lisp

Anterior openbite

Large gap between incisors

It/, Id/ (linguo-alveolar
stops)

Difficulty in production

Irregular incisors,
particularly lingual position

of maxillary incisors

Ifl, Ivl (labio-dental

o Distortion Skeletal Class 111
fricatives)
th, sh, ch (linguo-dental
fricatives [voiced or Distortion Anterior openbite

voiceless])

2.1.3.3 Obstructive sleep apnoea (OSA)

OSA/ hypopnoea syndrome can be defined as the co-existence of excessive daytime

sleepiness and irregular breathing at night (Jordan et al., 2014). The management of OSA

is multidisciplinary. Non-surgical management options include mandibular advancement

appliances (MAA) similar in action to functional appliances.
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2.1.4 Psycho-social benefits

2.1.4.1 Teasing

Bullying among school children has been defined as ‘a specific form of aggressive
behaviour and can be described as a situation when a student is exposed repeatedly and
over time, to negative actions on the part of one or more students’ (Olweus, 1994).
Teasing is considered to be a milder form of aggression than bullying, though if it causes
harm or distress it should be considered bullying (Pearce, 1991). The frequency of teasing
related to dental features has been reported to be 7% among school children aged 9 to 13
years (Shaw et al., 1980) and teeth were the fourth most common feature that children
were teased about (Shaw et al., 1980). Certain occlusal traits have been associated with
teasing (Table 4), though background facial attractiveness appears to play a more

influential role than the individual’s dental condition (Shaw et al., 1985).

Table 4: Occlusal features associated with teasing

Occlusal features associated with teasing (Shaw et al., 1980; Helm et
al., 1985; Gosney, 1986; Seehra et al., 2011a; Watkinson et al., 2013)

e Class Il division 1 incisors

e Increased overjet

e Deep overbite

e Crowding

e High orthodontic treatment need on Aesthetic Component IOTN

e Class Il incisors

Studies have looked at the effects of orthodontic treatment on teasing. Orthodontic
appliances, particularly fixed appliances, attract comments and nicknames (Shaw et al.,
1980) with parents seeming to have a more negative perception of both removable and
fixed appliances than patients (Prove et al., 1997). On the other hand, following

commencement of interceptive orthodontic treatment for patients experiencing bullying,
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78% reported they were no longer being bullied about their malocclusion (Seehra et al.,
2012).

It is not fully clear whether orthodontic treatment improves, worsens, or makes no
difference to teasing/ bullying episodes and whether there is any psycho-social benefit,
though it does seem that the persistently bullied child represents a certain psychological
type (DiBiase and Sandler, 2001b). In individuals, however, who did not receive
orthodontic treatment, awareness of malocclusion increases with age (Helm et al., 1985).
It seems probable that providing orthodontic treatment for the bullied child may help them
to develop into a psychologically healthier adult with a better body image (DiBiase and
Sandler, 2001b).

2.1.4.2 Self-esteem

Self-esteem (SE) has been described as the subjective ability, of an individual, to deal
with the environment and is impacted by the interactions with others (Tung and Kiyak,
1998).

Correcting a malocclusion may have a positive effect on an individual’s SE. Orthodontic
treatment is undertaken during adolescence. SE is least stable during early adolescence
though it progressively stabilises during early adulthood (Trzesniewski et al., 2003; Orth
etal., 2010). Concerns regarding the appearance of the teeth likely plays only a small role
in the complex inter-relationships of life factors and SE for most people. As a result, it
may be unrealistic to expect significant long-term changes in SE to come about from
orthodontic treatment (Benson et al., 2015) and a number of studies have demonstrated
that orthodontic treatment has no effect on SE over the long term (Kenealy et al., 2007;
Shaw et al., 2007; Arrow et al., 2011).

An individual’s psychological make-up, however, is an important factor in determining
how they respond to new circumstances or challenges, someone with low SE being more
concerned about their malocclusion than someone with high SE. This may explain why
some individuals may be very upset about minor abnormalities, while others are not

concerned about much more severe conditions (Benson et al., 2015).
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2.1.4.3 Stereotyping

Physical appearance and social attractiveness share a close relationship (Hutson, 2013;
Bale and Archer, 2013; Montemurro and Gillen, 2013; Seidman and Miller, 2013;
Ferreira et al., 2013) and the face is considered to be the most important part of the body
when it comes to attraction and interpersonal communication (Tatarunaite et al., 2005;
Meyer-Marcotty and Stellzig-Eisenhauer, 2009). The most observed characteristics of an
individual during social interaction are the eyes, followed by the smile (Palomares et al.,
2012).

When evaluating facial attractiveness, various factors are taken into account, including
expression, symmetry and appearance of the teeth (Ng et al., 2012; Yu et al., 2013;
Eichenberger et al., 2013; Koscinski, 2013). Skeletal Class | faces are typically perceived
as more attractive that Class Il or Class 111 faces (Johnston et al., 2005a; Honn et al., 2008;
Sinko et al., 2012).

Attractive individuals are seen as being more capable, intelligent, responsible and socially
well integrated, they have more prestige and are happier and more successful than those
who are less attractive (Davis et al., 1998; Eli et al., 2001). Pithon et al. (2014) suggested
that individuals with an ideal smile are considered more intelligent and that employers
would be more likely to select them for a job. Aspects, however, related to honesty and
efficiency showed no significant differences between orthodontically treated individuals
and those with malocclusions, showing that perceptions of character and ability are not

measured only by appearance.

2.1.4.4 Oral health-related quality of life

The term “oral health-related quality of life” (OHRQoL) can be defined as “the absence
of negative impacts of oral conditions on social life and a positive sense of dento-facial
self-confidence” (Inglehart and Bagramian, 2002). It is used to describe a conceptualised
patient-reported outcome measure on oral health (Locker et al., 2000) and can be assessed
using quantitative evaluations such as questionnaires. These investigate oral health in the
functional, emotional and social well-being domains to measure the influence of oral

health on quality of life in general (Locker and Allen, 2007; Sischo and Broder, 2011).

Individuals with malocclusion can feel self-conscious in social situations and may have

self-concept issues related to their facial and dental appearance (Shaw, 1981; Klages et
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al., 2004). It would seem logical, therefore, to suggest that a benefit of orthodontic
treatment would be increased self-esteem and reduced anxiety in social situations (Albino
et al., 1994; Birkeland et al., 1997). A systematic review and meta-analysis of studies
using the Oral Health Impact Profile — 14 (OHIP-14), a questionnaire commonly used to
assess OHRQoL in orthodontics, found that OHRQoL improved following orthodontic
treatment (Andiappan et al., 2014).

2.1.5 Behaviour change benefits

Behavioural changes that may have a positive effect on the health of the dentition,
following orthodontic treatment, have been reported (AlQuraini et al., 2019; Shah et al.,
2019). Adolescent patients report that they have a greater awareness of the importance of
oral hygiene and a desire to maintain good oral hygiene following orthodontic treatment.
Possible reasons for this include the regular reinforcement of oral hygiene and dental
education during orthodontic appointments and improved dental appearance increasing
their motivation to maintain a high standard of hygiene. Oral hygiene has been shown to
improve following orthodontic treatment (Feliu, 1982). Adolescents also report dietary
changes in the form of an awareness of the need to reduce sugar intake and a desire to do

so to avoid compromising the orthodontic result (AlQuraini et al., 2019).

Parents of adolescents who have completed orthodontic treatment also report that their
child has a greater awareness of the importance of oral hygiene and dietary factors on oral
health. Additionally, cessation of habits such as digit sucking and nail biting have been
reported by parents (Shah et al., 2019).

2.2 Perceptions and expectations of orthodontic treatment

A patient’s expectation of orthodontic treatment has been found to influence their
evaluation of the quality of the treatment result and satisfaction (Carr et al., 2001). If
patient expectations remain unfulfilled it can lead to dissatisfaction and poor compliance
(Bowbeer, 1987; Ross et al., 1987). The main expectations of orthodontic treatment
outcomes are improved facial and dental appearance, dental health and oral function
(Bennett et al., 1997; Bos et al., 2003). Furthermore, improved social competitiveness,
psychological confidence and attractiveness have been identified as perceived beneficial
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outcomes of treatment (Phillips et al., 1997; Kenealy et al., 2007; Prabakaran et al., 2012a;
Yao et al., 2016). Factors that influenced patient expectation included age, severity of
malocclusion and subjective self-concept.

2.3 Research methodologies

This study evaluated adolescent and parental perceptions of expected benefits of
orthodontic treatment using a mixed methods approach. This section of the literature
review will focus on qualitative studies, quantitative ranking exercises and mixed-

methods studies in orthodontics.

2.3.1 Qualitative research in general

It is difficult to define qualitative research as it has no theory or paradigm that is distinctly
its own and it does not have a distinct set of practices or methods (Denzin and Lincoln,
2018). On a broader level, qualitative research has been described as a naturalistic,
interpretative approach, concerned with exploring phenomena ‘from the interior’ (Flick,
2019). Qualitative research may be associated with ‘what’ ‘why’ and ‘how’ questions
rather than ‘how many’ and may be distinguished from quantitative methods by the fact
that hypotheses may be generated from analysis of the data rather than stated at the outset

(Silverman, 2015). Table 5 gives a comparison of quantitative and qualitative research.
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Table 5: Comparison of qualitative and quantitative research

Qualitative Research

RESEARCH ASPECT

Quantitative Research

Discover ideas, with

general research objects

COMMON PURPOSE

Test hypotheses or specific

research questions

Observe and interpret

APPROACH

Measure and test

Unstructured, free form

DATA COLLECTION

Structured response

natural setting

APPROACH categories provided

Researcher is intimately Researcher uninvolved

_ RESEARCHER

involved, results are observer, results are

o INDEPENDENCE o
subjective objective
Small samples, often in Larger samples to produce
SAMPLES

generalisable results

Traditionally, research in orthodontics has followed a positivist approach based on the
direct relationship between cause and effect for diseases and their specific aetiological
factors. This means that quantitative research has been dominant in the orthodontic
literature (Newton, 2000). The foundations of evidence-based dentistry stem from clinical
epidemiology. In contrast, qualitative methods have emerged from the social sciences.
Both quantitative and qualitative methodologies should be viewed as complementary as

each addresses a particular type of research question.

Quantitative methods possess objectivity and statistical procedures offer great potential,
but it can be challenging for these to encompass the multifactorial nature of health-disease
processes. Given the acceptance that malocclusion is multifactorial in nature (Lundstrém,
1984), it is important also to consider functional, behavioural, emotional and psycho-
social aspects. It has been stated that the results of orthodontic research are confined to
values and differences that are much more relevant to the orthodontist than to the patient
(O'Brien, 2013), leading to speculation that planning actions based primarily on
quantitative data may not meet the needs of the individuals involved. Qualitative methods
can explore the complexity of behavioural contexts related to health and can identify
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subjective meanings of social phenomena and processes involved in healthcare. This can
overcome the difficulties of studying complex, multifactorial phenomena using
quantitative methodology.

2.3.1.1 Sample selection

Sample selection for qualitative research is often criterion-based or purposive (Mason,
2002; Quinn Patton, 2002). The participants are chosen because they have particular
features or characteristics which will allow detailed exploration of the central themes of
the study.

2.3.1.2 Data collection

Data collection methods exhibit diversity though the semi-structured interview is the most
commonly used. These involve asking participants a pre-defined set of open-ended
questions and allow the interviewer to deepen the discussion of topics of interest. This is
aided by the use of a topic guide which is produced following reviewing the appropriate
literature. Another collection method commonly used is the focus group, a group
interview, usually with six to ten participants. It is based on the interaction among the
participants as they respond to topics raised by the researcher, thus influencing the ideas

expressed to one another.

2.3.1.3 Topic guides

A topic guide is an aide-memoire used by an interviewer to ensure that all relevant issues
are explored with the participant (Marshall and Rossman, 2014). Topic guides are used
to steer the conversation but are not intended to be prescriptive and do not dictate that the
guestions must always be asked in a particular way. It allows flexibility to pursue the
information that is salient to each participant. If used as a specific questionnaire script it
limits the ability of the interviewer to be responsive to the participant and would prevent
the exploration of unforeseen, but highly relevant, themes emerging from the interview.
In research where interviews are being conducted by multiple researchers, a topic guide

improves the consistency and common understanding of the approach desired.
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Designing a topic guide usually begins with reviewing the relevant literature surrounding
the topic under investigation, study participants and study objectives and protocol. This
enables the development of an initial picture of the key elements to be covered in the data
gathering and how to order and group them. Ordering of topics is important to allow a

smooth progression of the conversation and avoid jumping back and forth between topics.

A flaw that can become apparent during the designing of the topic guide is “scope-creep”,
where more and more topics are added and it becomes difficult to explore them all to an
appropriate level of detail. To prevent this the researcher must remain aware of the
objectives of the study. Within this study there was the temptation to explore the adverse
effects of orthodontic treatment despite not being an objective of the study. A disciplined

approach was maintained in the design of the topic guide to prevent this scope-creep.

2.3.1.4 Data analysis

Regardless of whether semi-structured interviews or focus groups are used, the discussion
is audio recorded and transcribed verbatim to allow analyses to be carried out. The
interview transcriptions are uploaded into a computer-aided qualitative-data-analysis
software (CAQDAS), such as Nvivo (QSR International Pty Ltd.). The use of computer
assisted data analysis has replaced the use of manually drawn up matrices on paper and
allows visualisation, indexing, sorting, summary and display of data. The pros and cons
of using CAQDAS are given in Table 6.

Table 6: Advantages & disadvantages of CAQDAS

Advantages Disadvantages
e Allows thorough analysis e Time-consuming
e Project file can be shared e Expensive
between researchers e Hard to analyse with
e Renders analytical others synchronously
process traceable and e Requires extensive
transparent training in use of the
e Produces comprehensive software
audit trail e Can feel restrictive
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Various approaches to qualitative data analysis have been described including:

e Interpretive Phenomenological Analysis (IPA) (Smith and Shinebourne, 2012),
e Grounded Theory (Straw and Corbin, 1990)
e Thematic Analysis (Joffe, 2012)

Thematic Analysis is not tied to any particular set of theoretical constructs and has been
widely adopted, the process, however, of thematic coding is used in many different
analytic traditions (such as IPA) and it has been argued that it is a generic method rather

than an approach in its own right (Ryan and Bernard, 2000).

The data analysis methodology for this study was based on phenomenology, a disciplinary
field of Philosophy, using Interpretive Phenomenological Analysis (IPA) (Smith and
Shinebourne, 2012). This is a holistic approach, taking into account the contexts in which
human experiences occur and is concerned with learning from instances or cases. This
method begins with a focus of enquiry and follows an iterative approach to data analysis,
rather than beginning with an a priori hypothesis to be tested. IPA involves understanding
the participant’s lived, conscious experience and adopting a psychological focus on
personal meaning-making in specific contexts (the double hermeneutic, where the
researcher aims to make sense of the participant, who in turn is trying to make sense of
their own experiences using memory and language) (Smith, 2011). IPA is
phenomenological in attempting to understand and elucidate the human lived conscious
experience of phenomena but psychological in its analysis of meaning-making and

hermeneutic interpretation.

A systematic approach to qualitative data collection through semi-structured interviews
using open ended questions allows participants to articulate their thoughts, perceptions
and experiences freely. In analysing this data, responses are not grouped according to pre-
defined categories, instead salient categories of meaning and relationships between
categories are derived from the data itself through a process of inductive reasoning known
as coding. A code is a word, or phrase, which acts as a summative, salient and essence-
capturing label for a segment of text and provides a shorthand for more complex
information (Saldafa, 2021). The process of coding attempts to apply meaning to the raw

data and the codes may act as signposts to relevant portions of data (Seale, 1999). Once
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codes have been assigned to the interview transcripts it is then necessary to identify and
compare sections of text that are discussing the same thing. This allows the researcher to
identify similarities, differences and relationships among the interview transcripts. This
then aids with the understanding of the overall themes, which are a refinement of the core
ideas within the coding and are developed at a later stage. Themes represent higher order

categories and attempt to explain patterns within the data.

2.3.2 Qualitative research in orthodontics
The number of orthodontic publications using qualitative methodology has increased in
recent years (de Almeida Anderson et al., 2018) and a selection of studies that have used

qualitative methodology in orthodontics are given in Table 7.

A wide variety of topics have been assessed using interviews including perceptions of
orthodontic treatment outcomes (Shah et al., 2019; AlQuraini et al., 2019), patient
experiences with treatment (Cirgic et al., 2015) and decision-making (Barber et al., 2019).
Focus groups have been utilised to investigate motivations for, and expectations of
orthodontic treatment (Pabari et al., 2011), perceptions of risks of orthodontic treatment
(Perry et al., 2018) and the effects of malocclusion on daily life (Taghavi Bayat et al.,
2013). Other studies have combined qualitative and quantitative methods (mixed-
methods) to assess various areas which will be discussed later. The diverse nature of the
studies demonstrates the potential of qualitative research to enrich knowledge and to
address research questions that may be impossible to evaluate using quantitative research

methodology alone.

One of the earlier qualitative orthodontic studies investigated the perceptions of
orthognathic patients about referral to a mental health professional (Ryan et al., 2009).
Semi-structured interviews with 20 participants revealed two main themes: service
provision and perceptions of mental health professionals and the information gathered
was used to develop a questionnaire for use with orthognathic patients regarding views

on referral to a clinical psychologist.

Subsequently, motivations for undergoing orthognathic treatment were investigated
(Ryan et al., 2012) and it was noted that a complex of factors such as personality,

education and personal relationships played a role alongside the impact of the condition.
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Patient experiences during orthodontic treatment have been investigated using qualitative
methodology. Cirgic et al. (2015) conducted interviews to explore and describe the
experiences of adolescents undergoing treatment with removable functional appliances in
Sweden. They noted a highly diverse range of experiences but that the clinician plays an
important role in the patient experience. They suggested that clinicians should listen to

the patients’ needs and expectations before the start of treatment.

Patient and parent perceptions of outcomes following orthodontic treatment have been
evaluated (Shah et al., 2019; AlQuraini et al., 2019). These studies used semi-structured
interviews with participants after the completion of orthodontic treatment. Thematic
analysis identified three main themes: health-related behavioural changes, dental health
and psycho-social influences. Health-related behavioural changes included a perceived
ability to maintain good oral hygiene and a better diet. Dental health changes included
enhanced aesthetics and function and a reduction in plaque accumulation. Psycho-social
influences included improved confidence, self-esteem and better social interactions. The
authors of these studies concluded that although patients and parents revealed similar
themes in the interviews, differences in emphasis placed by each group meant that also

considering the parental perceptions is of significant value.

Perceptions of the risks of orthodontic treatment, among adolescents, have been studied
using focus groups (Perry et al., 2018). Four themes were identified from the data: day-
to-day risks of orthodontic treatment, important orthodontic risk information, engaging
with orthodontic risk information and managing the risks of orthodontic treatment. The
participants in this study included individuals who were currently undergoing orthodontic
treatment, those who had completed treatment and those who declined to undergo

orthodontic treatment.

Other work has looked at the practice of orthodontics and its impact on the personal lives
of those working in the profession (Soma et al., 2012a; Soma et al., 2012b). These studies
involved semi-structured interviews with 19 orthodontists practicing in New Zealand and
the results demonstrated that, although orthodontists were aware of the need to balance
work and family commitments, a number of barriers to achieving this appeared
recurrently including impossibility of reducing workload and stress related to the

profession.
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Table 7: Summary of qualitative research in orthodontics

Authors (year) Subject Area Methodology Sample Characteristics Conclusions
Ryan et al. (2009) Perceptions of orthognathic patients Qualitative e 20 Adults Patient views divided into two themes:
about referral to a mental health o S-SI e  Service provision
professional e  Perceptions of mental health
professionals
Pabari et al. (2011) Motivations and expectations of Mixed-methods Qualitative: Motivations:

orthodontic treatment

o FG
o Questionnaire

e 25 Adults (FG)
Quantitative:
e 172 Adults
(Questionnaire)

e Desire for aligned teeth
e Social pressure

Abed Al Jawad et al. (2011) |Dietary changes during orthodontic Qualitative e 10 Adolescents Two themes presented:
treatment o S-Sl e  Experience with pain
e Behavioural changes in
response to the use of braces
Meaney et al. (2011) Hypodontia effects on psych-osocial Qualitative e 10 Adolescents Two themes presented:
and functional well-being o S-SI e Difficulty understanding
condition and implications
o Delays between diagnosis and
treatment problematic
Ryan et al. (2012) Motivations for seeking orthognathic Qualitative e 18 Adolescents Motivating factors:
treatment o S-Sl e Impact of the condition

e  Personality
e Education
e  Personal relationships
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Authors (year)

Subject Area

Methodology

Sample Characteristics

Conclusions

Prabakaran et al. (2012a)

Motivations for orthodontic treatment

Mixed-methods

e 24 Adolescents

e  For adolescents, aesthetics

o UnSl (Unsl) was most significant factor in
o  Q-method e 60 Adolescents (Q- seeking treatment
method) e  For parents it was concerns
e 60 Adults (Q- about possible future
method) problems
Soma et al. (2012a) Daily practice routine of orthodontists Qualitative e 19 Adults e Demonstrated how
o S-Sl orthodontists develop in
response to changes in society
in New Zealand
Soma et al. (2012b) Balance between personal and Qualitative e 19 Adults e Orthodontists aware of need
professional life of orthodontists o S-SI for balance between personal
and professional life
e Factors such as the
impossibility of reducing
workload and stress hinder
this process
Stephens et al. (2013) How adolescent patients find Mixed-methods Qualitative: Main sources of information:
information about orthodontic o S-SI e 15 Adolescents (S- e Conversation with
treatment and why they seek such o Questionnaire SI) orthodontist

information

Quantitative:
e 50 Adolescents
(Questionnaire)

e Reading pamphlets

Taghavi Bayat et al. (2013)

Effects of malocclusion on daily life

Qualitative
o FG

e 12 Adolescents

e Patients repeatedly reminded
of their dental conditions

e Low self-esteem reinforced
by media influences
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Authors (year) Subject Area Methodology Sample Characteristics Conclusions
Stanford et al. (2014) Examine orthodontic patients concept Qualitative e 15 Adolescents Constructs of normality:
of dentofacial normality o S-Sl e Personal experiences
e  Professionals
e  Friends
e Media
Normal appearance seems to include
biological and social elements
Cirgic et al. (2015) Experiences of adolescents with Quialitative e 21 Adolescents e Highly diversified
removable functional appliances o UnSl experiences

e Dentist plays important role
in this process

Davis et al. (2015)

Motivations for orthodontic treatment

Mixed-Methods
o S-SI
o Questionnaire

Qualitative:
e 10 Adults (S-SI)
Quantitative:
e 70 Adults
(Questionnaire)

Four motivations identified:
Sense of responsibility
Need for oral health care
Prevent future problems
Improve self-image

Twigge et al. (2016a)

Treatment expectations, malocclusion
severity and OHRQoL

Mixed-Methods
o S-SI
o Questionnaire

Qualitative:
e 100 Adolescents (S-
SI)
Quantitative:
e 105 Adolescents
(Questionnaire)

e Females experience worse
psycho-social impacts related
to their malocclusion

e  Patients seek to improve
dental appearance and aspects
of their QoL

Twigge et al. (2016b)

Orthodontic concerns which are
incorporated into treatment planning
and consent

Mixed-Methods
o S-SI
o Questionnaire

Qualitative:
e 100 Adolescents (S-
SI)
Quantitative:

Adolescents concerned with:
e  Appearance of crowding and
gaps in front teeth
¢ Difficulty of cleaning these
teeth
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Authors (year) Subject Area Methodology Sample Characteristics Conclusions
e 105 Adolescents
(Questionnaire)
O'Keeffe et al. (2016) Experiences of patients with Qualitative e 20 Adolescents Areas for improvement:
hypodontia and satisfaction with o UnSl & S-SI e Communication for
orthodontic care multidisciplinary treatment
Hardwick et al. (2017) Expectations of lingual orthodontic Qualitative e 15 Adolescents & e  Expectations are similar in
treatment o UnSi Adults quality but greater in extent
than those seeking labial
orthodontics
Wong et al. (2018) Satisfaction with the process of Qualitative e 26 Adults Five themes:
orthodontic treatment o UnSl e Communication
o  Staff
e Physical environment
e  Appointments
e Impact of appliance treatment
Perry et al. (2018) Perceptions of orthodontic treatment Qualitative e 32 Adolescents Four themes:
risks and risk information o FG Day-to-day risks of treatment
e Important risk information
e Engaging with orthodontic
risk information
e Managing risks of treatment
Shah et al. (2019) Perceptions of orthodontic treatment Qualitative e 22 Adults Three themes:
outcomes o S-Sl e Health-related behavioural

change
o Dental health
e  Psycho-social influences
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Authors (year) Subject Area Methodology Sample Characteristics Conclusions
AlQuraini et al. (2019) Perceptions of orthodontic treatment e Qualitative e 20 Adolescents Three themes: (1)
outcomes o S-SI e Health-related behavioural
change
e Dental health
e  Psycho-social influences
El-Huni et al. (2019) Factors influencing compliance in e Qualitative e 22 Adolescents Factors influencing compliance:
adolescents with Twin-block o S-SI e  Self-motivation
appliance e Peer and authority influence
e QoL impairment and
adaptability
e Perceived treatment progress
e Pragmatic and recall issues
Barbosa de Almeidaetal.  |Perception of the orthodontic e Qualitative e 142 Adolescents Themes identified:
(2019) treatment o Word association (WAT) e  Aesthetic benefit of
technique e 71 Adolescents (FG) orthodontic treatment
o FG e Aesthetic impact of
appliances
e Pain associated with
treatment
e discomfort and trauma caused
by appliances
Barber et al. (2019) Hypodontia care pathway and shared e Qualitative e 5 Adolescents e Little evidence of SDM

decision-making (SDM)

o Observation
o SlI

(Observation)
e 8 Adolescents (SI)
e 8 Adults (SI)

e  Participants satisfied with
treatment

Al-Moghrabi et al. (2019)

Factors influencing adherence to
vacuum-formed retainer (VFR) wear

Qualitative
o S-SI

e 15 Adults

Six influencers of adherence with VFR
wear identified:
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Authors (year)

Subject Area

Methodology

Sample Characteristics

Conclusions

Beliefs concerning retention
Perceived negative impact of
relapse

Effect on quality of life
Self-directed wear

Network support

Pragmatic issues

Abualfaraj et al. (2019)

Patient knowledge CLP and

experiences with information about
treatment options and outcomes

Qualitative
o S-SI

e 28 Adults

Mismatch between:

Information provided to
families

Levels of knowledge about
condition and options
available to them

Sayers et al. (2019)

Patient expectations before starting

fixed appliance treatment

Qualitative
o S-SI

e 13 Adolescents

Two themes identified:

Expectation of orthodontic
treatment

Expectation of themselves
during and after treatment

Kettle et al. (2020)

Experiences of wearing orthodontic

appliances

Qualitative
o S-SI

e 26 Adolescents

Reported physical, practical
and emotional impacts from
appliances

SI: Structured interview; S-Sl: Semi-structured interview; UnSl

: Unstructured interview; FG: Focus Group
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2.3.3 Quantitative ranking exercises in orthodontics

Ranking items in order of perceived importance can be done using a variety of
methods: Likert scale, visual analogue scale (VAS) and card sorting exercises

(including Q-methodology).

A Likert scale is a 5- or 7-point scale that is used to allow an individual to express how
much they agree or disagree with a statement (Likert, 1932). A Likert scale assumes
that the strength or intensity of an attitude is linear, i.e. on a continuum from strongly
agree to strongly disagree, and makes the assumption that attitudes can be measured.
The response categories in Likert scales have a rank order, but the intervals between
values cannot be presumed equal. Therefore, the mean (and standard deviation) are
inappropriate as this is ordinal data (Jamieson, 2004). Appropriate statistics include

median and mode.

A Likert scale has been used in the evaluation of orthodontic treatment benefits by
Bennett et al. (1997) who investigated parent and orthodontist perceptions of the
likelihood of various proposed benefits occurring for a child undergoing orthodontic
treatment. The top scoring items for parents were ‘better bite’, ‘better smile’, and ‘look
better’ while orthodontists scored similar items highly with ‘better smile’, ‘teeth easy

to brush’, and ‘better bite’ being placed at the top.

A VAS is a measurement instrument that attempts to measure a characteristic that
ranges across a continuum of values and cannot easily be directly measured (Crichton,
2001). The VAS is a straight horizontal line of fixed length, usually 100 mm. The
ends are defined as the extreme limits of the parameter to be measured orientated from
the left (worst) to the right (best) (Streiner et al., 2015). The participant marks a point
on the line that they feel represents their perception of their current state; the VAS
score is determined by measuring in millimetres from the left hand end of the line to
the point that the patient marks. The VAS is widely used due to its simplicity and

adaptability to a broad range of populations and settings.

Hunt et al. (2001) used a VAS to assess the level of importance attached to proposed
orthodontic benefits by general dental practitioners (GDPs) and orthodontists.

Improved self-esteem, improved physical attractiveness and improved self-confidence
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were the three highest ranked benefits by both GDPs and orthodontists, while at the
opposite end of the spectrum, they found that a reduction in temporomandibular

dysfunction (TMD) problems was the lowest ranked item.

Card ranking has been used in medical research, for example investigating quality of
life. Ratcliffe et al. (2017) used this methodology to compare older and younger
individuals’ preferences for attributes of quality of life and found older individuals
placed greater emphasis on the ability to be independent while younger individuals
considered mental health most important. A similar card ranking method is utilised in

this present study, but has not been adopted in former studies in orthodontics.

Q-methodology is an alternative ranking technique that incorporates benefits of both
quantitative and qualitative research methodologies (Dziopa and Ahern, 2011) and as
such has been described as “qualiquantilogical” (Todd, 2004). Q-methodology is
concerned with the individual viewpoint of participants (Donner, 2001) and it aims to
give participants the opportunity to express their opinions on a topic that has not been

hypothesised by the researcher.

To date there are five studies in the orthodontic literature that have used Q-
methodology. Prabakaran et al. (2012a) used Q-methodology following interviews,
with adolescents and their parents, to investigate the motivating factors for undergoing
orthodontic treatment. Factor analysis of the adolescents Q-sorts identified 3 factors,
all of which included aesthetics, as important. The remaining respondents had more
individual viewpoints and did not map to any of the 3 factors. For the parents, factor
analysis identified 4 factors, all of which included treatment in adolescence to prevent
future problems, as important. A similar study conducted in China (Tang et al., 2015)
looked at the motivations, of adult females, for seeking orthodontic treatment and
aimed to classify participants according to their motivations. Four main factors were
identified which, similarly, were heavily weighted towards aesthetics. These factors
included: patients who focus on their self-perception of their appearance; patients who
are concerned about the aesthetics and function of their teeth; patients who are easily
influenced by others; patients who want to improve their confidence and avoid

negative thoughts caused by their teeth.

Differences in motivations between different cultural groups were investigated by

Davis et al. (2015). Four motivational profiles were described for both the Hispanic/
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Latino and the non-Hispanic/ Latino White parent. The four themes were: well-timed
treatment that prevents future dental problems, parental responsibility, perceived

benefits and perceived need instilled by the dentist.

Q-methodology has also been used to examine concerns regarding orthodontic
treatment with Lin et al. (2017) and Tang et al. (2015) finding a complex and diverse
array of concerns among individuals regarding orthodontic treatment and suggesting

that individualised interventions may reduce anxiety levels for patients.

2.3.4 Mixed-methods research in orthodontics

Mixed-methods research is an approach involving the integration of qualitative and
quantitative research methodologies to attempt to understand a research problem by
capitalising on their complementary strengths and differences (Creswell and Clark,
2017). The synergistic combination of different aspects of quantitative and qualitative
research includes the different perspectives, intents, research questions, data sources,

analytic techniques and interpretations associated with these two approaches.

Mixed-methods research can follow either a sequential or simultaneous approach to
combining qualitative and quantitative methods of data collection and/or data analysis
techniques. In a sequential approach the order in which the methodologies are
employed depends on the object of study and the research question. Examples where
qualitative research could precede quantitative research include studies where the
subject matter is new or complex and qualitative methods can help define terminology
or concepts. Qualitative research could be used to generate hypotheses which can
subsequently be subject to statistical testing (Figure 3). On the other hand, qualitative
research can be used to follow-up quantitative research where the findings need further
explanation. This can be particularly useful where subgroups are too small for detailed
statistical analysis. The simultaneous use of qualitative and quantitative methods can
be useful when there is a need to examine both the number and nature of the same
phenomenon or where different types of information are needed about a particular

phenomenon.
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QUAL data
collection

QUAL data QUAN data QUAN data Interpret
analysis collection analysis results

Figure 3: Sequential mixed-methods process.

Mixed-methods research has been used in orthodontics to investigate a variety of areas
of study including motivations for orthodontic treatment (Pabari et al., 2011;
Prabakaran et al., 2012b; Davis et al., 2015), expectations of orthodontic treatment
(Gassem et al., 2016; Twigge et al., 2016b), how patients find information regarding
orthodontics (Stephens et al., 2013), use of inter-maxillary elastics (Veeroo et al.,

2014) and orthodontic trainee experiences (Mulgrew et al., 2009).

Pabari et al. (2011) used focus groups to investigate the motivations and expectations
of adults for undergoing orthodontic treatment followed by a questionnaire. It was
found that a desire for well aligned teeth was a primary factor in seeking orthodontic
treatment but that social pressures also played a role. The results of this study were
used to develop a measure to evaluate motivational factors and psychological traits of

adults presenting for orthodontic treatment.

Stephens et al. (2013) used semi-structured interviews of 15 adolescents followed by
a questionnaire distributed to 50 adolescents to investigate how patients find
information about orthodontic treatment and why they seek such information. They
noted that that information was mainly derived from discussion with their orthodontist
and from reading patient information pamphlets which were provided to them.

With regards to expectation of orthodontic treatment from the perspective of patients
with hypodontia, Gassem et al. (2016) used interviews, of 25 adolescent patients and
16 parents, followed by a questionnaire given to 32 patients to develop a patient-based
measure for the care pathway. Three main themes were revealed relating to treatment

outcome: ‘changes in appearance’, ‘psychosocial changes’ and ‘functional changes’.
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3 Aims and Null Hypothesis

The aims of the study were:

1. To investigate expected benefits of orthodontic treatment from both an
adolescent and parent perspective.

2. To rank the expected benefits of orthodontic treatment identified by
adolescents and parents in order of perceived importance.

The following null hypothesis was tested:

1. There is no difference in the level of importance attached to the expected

benefits of orthodontic treatment by adolescents and their parents.
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4 Materials and Methods

4.1 Ethical approval

Approval was granted for both parts of the study by the Clinical Research Ethics
Committee of the Cork Teaching Hospitals (Reference number: ECM 4 (z) 10/09/19
& ECM 3 (u) 22/10/19). (Appendix 1)

4.2 Part 1: Qualitative

4.2.1 Formal qualitative training

The lead investigator undertook a three-day formal training course in qualitative
research methodologies, provided by the Social Research Association (SRA) London
in June 2019. The SRA is a membership organization for social researchers in the U.K.
and Ireland who provide training and produce guidance to aid social researchers to
conduct their work to high ethical and methodological standards. The courses attended
included didactic lectures, small group practical exercises and practice interviews and
covered all aspects of qualitative research including study design, methodology, data

collection, analysis, interpretation and presentation of results.
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4.2.2 Interview topic guides
To provide a logical structure for the interview the topic guide was divided into four
stages (Table 8).

Table 8: Stages of interview discussion

e Introduction

e Context setting

e Opening questions

e Background information

e Core of interview discussion

e Moving from general to specific coverage
e Winding down

e Summarising discussion

Topic guides for both adolescents and parents were drawn up initially and discussed
by the researchers (postgraduate student and supervisor) to alter and refine the content
and structure. Following this they were reviewed by another qualitative researcher.
Both topic guides explored the same areas but the adolescent guide was written in
language suitable for a 12-year-old reading age, and checked using a readability index
(Gunning Fog Index, 1952). Flexibility was allowed for modification of the topic
guide following interviews if necessary following interviews if new relevant themes

emerged.

4.2.3 Practice interviews

In advance of beginning interviews for the main study, two sets of practice interviews
were conducted with volunteers. The first set was with two members of staff from
CUDSH, and their children, with the aim of building familiarity with the topic guides
and getting feedback on the process. The second set of practice interviews was with

two researchers from a private research company based in Dublin (QDA Training)
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who specialise in qualitative methods. This was to allow a detailed appraisal of
interview technique and the topic guide format. All practice interviews were recorded
and transcribed verbatim. These practice interviews also had value in allowing the lead
researcher to consolidate the skills learned from the formal training courses
undertaken previously. The topic guides and participant interview “journey” were

modified and refined accordingly following feedback from the practice interviews.

4.2.4 Inclusion and exclusion criteria

Selection criteria for the adolescent study participants are given in Table 9. A parent

of each adolescent also took part.

Table 9: Inclusion & exclusion criteria for adolescents for Part 1 interviews

Inclusion Criteria Exclusion Criteria
e Age 12-18 years e Lessthan 12 years of age
e Have been referred for e History of orthodontic treatment
orthodontic consultation at e Craniofacial anomalies
CUDSH e Not fluent in English language

e No previous orthodontic
assessment

e Fluent in English language

4.2.5 Participants
The referral waiting list for orthodontic assessment at CUDSH was screened and
adolescents who met the inclusion criteria (Table 9) were purposively selected with

the aid of a sampling matrix, based on gender and malocclusion..

Referring dentists are trained in the range of malocclusions that are accepted for state-
funded orthodontic treatment, based on the Index of Orthodontic Treatment Need
(I0TN), and when it is appropriate to refer a patient for orthodontic consultation based
on eligibility criteria adopted by the Health Service Executive (HSE) (Table 10). This
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means that patients who have been referred, but not yet seen by an orthodontist, could

be expected to fall into a high treatment need category.

Upon being selected the participants’ parent was contacted by telephone to provide
information regarding the nature of the study and asked regarding their willingness to
participate. It was made clear to all participants that taking part in the study had no
bearing on their eligibility for state-funded orthodontic treatment or their position on
any waiting lists associated with treatment. Those aspects would be evaluated
separately by an orthodontist. Written informed consent was obtained from all
participants in advance of being interviewed. The interviews were undertaken on the
day of the initial orthodontic assessment, prior to their appointment, to minimise
disruption to the participants’ personal schedule for school or work. Recruitment
continued until data saturation was achieved, the point at which no new themes

emerged during the interviews.

44



Grade 5
5.a

Table 10: HSE orthodontic eligibility guidelines

Treatment Required
Increased overjet > 9 mm
Extensive hypodontia (2 or more teeth missing in any
quadrant excluding third molars) requiring pre-restorative
orthodontics. Amelogenesis imperfecta and other dental
anomalies which require pre-prosthetic orthodontic care.
Incisors lost due to trauma assessed on a case by case basis
Impeded eruption of teeth (apart from 3rd molars) due to
crowding, displacement, the presence of supernumerary
teeth, retained deciduous teeth, and any pathological cause
Reverse overjet > 3.5 mm with reported masticatory and
speech difficulties
Defects of cleft lip and palate
Submerged deciduous teeth — arrange removal of teeth but
orthodontic treatment not necessarily provided

Treatment Required
Reverse overjet > 3.5 mm with no masticatory or speech
difficulties
Anterior or posterior crossbites with > 2 mm discrepancy
between the retruded contact position and intercuspal
position
Severe displacements of anterior teeth > 4 mm but only with
Aesthetic Component of 8 to 10
Extreme lateral or anterior open bites >4 mm
Increased and complete overbite with gingival or palatal
trauma
Posterior lingual crossbite with no functional occlusal contact
in an entire buccal segment
Reverse overjet > 1 mm but < 3.5 mm with recorded

masticatory and speech difficulties
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4.2.6 Participant interviews and consent

One-to-one semi-structured interviews were conducted by one interviewer (J.S.) in an
office away from the clinical environment. The interview room was quiet and
maintained at a comfortable temperature throughout. A chaperone was present at all
times during the interviews but did not participate actively. Written informed consent
was obtained from all participants in advance of the interviews, where they were given
information about the project, any questions they had were answered and they were
again informed that participation in the interviews had no impact on their eligibility
for state funded orthodontic treatment. It was also made clear to the participants that
the interviews were voluntary and that they could choose not to answer any questions
if they so wished and that they could withdraw from the study at any time without

consequence.

Individual interviews were conducted for the parent and adolescent separately with no
time constraints set. Two separate digital Dictaphones (ICD-PX370, SONY Corp.)
were used to record the interviews (one acting as a backup). Following the interviews,
each participant was taken to their scheduled orthodontic assessment appointment.
The audio recordings were transcribed into a Word document by a transcriptionist at
QDA training. All audio files and transcriptions were uploaded and transferred using
a secure file sharing method which could only be accessed by the qualitative researcher
at QDA training or by the lead researcher. All audio files were permanently deleted

from the digital Dictaphones.

Each participant was assigned an anonymous research code and data were stored on a

software encrypted, password protected computer using this anonymous code.

4.2.7 Researcher and reflexivity
The interviewer was introduced to participants as a “research student” and no
reference was made to a clinical role. Doing so aimed to achieve empathetic neutrality

and avoid obvious or conscious bias in the collection of data. This is in line with

standards for the conduct and reporting of qualitative research (O’Brien et al, 2014).
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4.2.8 Analysis of data

The data analysis methodology for this study was based on phenomenology, a
disciplinary field of Philosophy, using IPA (Smith and Shinebourne, 2012), which was
applied through eight discrete cycles of analysis. This included three cycles of coding,
two cycles of managing codes, one for initial categorisation of open codes, one for
data reduction through consolidation of codes into subordinate themes and one using
writing as a tool to prompt deeper thinking of the data (Bazeley, 2009). These cycles
(Table 11) then led to conclusions being drawn.

Table 11: Eight cycles of qualitative data analysis

Reading
Initial noting
Initial coding

Developing subordinate themes

Developing superordinate themes (data reduction and
consolidation)

Analysis and write up
Validation

Synthesis of analytical memos

4.2.9 Reporting of findings

The findings of Part 1 will be reported in line with internationally accepted standards

for the reporting of qualitative research (O’Brien et al, 2014).
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4.3 Part 2: Quantitative

4.3.1 Ranking exercise statement generation

Analysis of Part 1 data identified 11 expected benefits of orthodontic treatment. These
were written as short statements on cards which could then be placed in rank order of
importance by participants of Part 2. The statements were checked for clarity of
language using a readability index (Gunning Fog Index, 1952) to ensure they could be
understood by a 12-year-old. The statements and the domain to which they belong are

shown in
Table 12.
Table 12: Ranking exercise benefit statements

Benefit Domain Statements

Dental Health My teeth will look better

It will be easier to keep my teeth and gums healthy
My jaw will be better aligned

And | will not grind my teeth when sleeping

It will help my teeth to develop (grow) better

Psychosocial Health I will have more self-confidence

Other people will think my teeth look better

Functional It will be easier to chew food

(Behavioural)

I will be able to speak more clearly

Behavioural I will look after my teeth better
For example: brushing my teeth
I will eat and drink healthier things

I will stop bad habits

For example: biting my fingernails
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4.3.2 Pilot ranking exercise

A pilot study of the ranking exercise was conducted to test the method and gain
feedback from participants on the process. Eight volunteers were included in this
stage, four adolescents and their parents who met the inclusion criteria (Table 13).
Participants were met before their scheduled orthodontic appointment and consented
to participate. The parent and adolescent were taken separately to a non-clinical
environment for the exercise and each was asked to place the eleven statements
regarding benefits in order of importance on a ranking grid from “Most Important” to
“Least Important”. For the parents, they were asked to consider the benefit for their
child, not what they themselves would expect if they were to have orthodontic
treatment. The cards were arranged on a desk in no particular order initially. The
participants were timed during the exercise, taking on average two minutes (ranging
from one minute to three minutes). Comments received regarding the process were
positive and no participants had any difficulty understanding and completing this

exercise; thus no changes in protocol were implemented for the main study.

4.3.3 Sample size calculation

A statistician provided a sample size calculation based on the numbers of Part 1
participants who mentioned each benefit. A sample of 12 participants was needed to
show the rank order of importance of the benefits with a precision of 1.00 (i.e. to show

any stated benefit to within one rank position of its true position).

4.3.4 Participants

Participants were recruited from the same referral waiting list for orthodontic
assessment at CUDSH and a convenience sample of adolescents was selected who met
the inclusion criteria as laid out for Part 1. One parent attending with each adolescent

for their orthodontic assessment was recruited.
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4.3.5 Inclusion and exclusion criteria

Selection criteria for the adolescent study participants are given in Table 13. A parent

of each adolescent also took part.

Table 13: Inclusion & exclusion criteria for Part 2 ranking exercise

Inclusion Criteria Exclusion Criteria
e Age 12-18 years e Lessthan 12 years of age
e Have been referred for e History of orthodontic treatment
orthodontic consultation at e Craniofacial anomalies
CUDSH e Not fluent in English language

e No previous orthodontic
assessment

e Fluent in English language

4.3.6 Ranking exercise

Following the pilot study for Part 2, 12 adolescents and their parents were recruited
for the ranking exercise. They were consented prior to their orthodontic appointment
and were taken separately to a non-clinical environment to conduct the exercise in an

identical manner to the pilot study.

4.3.7 Analysis of data

The mean rank for each benefit was calculated and the overall rank order for
adolescents and parents could then be determined. A two-sample t-test, with the level
of significance set at P < 0.05, was used to determine if a difference existed between

the adolescent and parent mean ranks for any of the expected benefits.
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5 Results

5.1 Part1: Qualitative

5.1.1 Participants

Data were collected in spring and autumn of 2020, interrupted by COVID-19
restrictions. There were 40 interviews conducted in total comprising 20 adolescents
and 20 parents. Selection of participants was conducted purposively based on their
referred malocclusion (Table 14). Transcription of interview audio recordings was
conducted immediately following the interviews and IPA undertaken. Recruitment
continued until data saturation had been achieved (the point at which no new themes

were revealed following analysis of the interview transcripts).

There was a 1:1 gender balance for adolescent participants and a 3:2 ratio of female to
male parents at the study population level as more mothers attended clinic
appointments with their child than was the case for fathers. All participating

adolescents were aged between 12 and 16 years of age.

52



Table 14: Purposive sampling matrix

Sample Matrix Adolescent  Parent
Number  Number
Gender Male 10 8
Female 10 12
Age (Years) 12 S
13 8
14 4
15 1
16 2
Malocclusion | Class | 11
Class Il division 1 5
Class Il division 2 2
Class 11l 2
Ectopic canine 3
Hypodontia 2
Anterior open bite 1
Anterior cross bite 2
Posterior cross bite 3
20 20

Participants
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5.1.2 Expected benefits of orthodontic treatment

Analysis of the interviews identified expected benefits falling under four categories:

1. Oral health

2. Psychosocial

3. Functional

4. Behavioural change

5.1.3 Results reporting mechanism
For each of the categories the results will be presented in the following sequence;

e Table of findings followed by selected excerpts from the transcripts regarding
the most salient aspects denoted by participant code (e.g. Pxxa indicates an
adolescent and Pxxp indicates a parent).

e Table showing the impact of gender followed by relevant excerpt examples.

e Table showing the impact of malocclusion (where relevant).

e Table showing the impact of age (where relevant).

e Dendrogram illustrating the overlap and clustering between codes.

An example Table and description of how it is structured is given below.

Table 15: Example of reporting mechanism

Comments Female Male Proportional Female Male Proportional
Coded Parents Parents Representation Adolescents Adolescents Representation

Category Name

Totals

Column 1 — code names listed in a group of codes known as a category or subordinate

theme.
Column 2 — number of comments coded against each code.
Columns 3 & 4 — male and female representation for parents.

Column 5 — proportional representation of males and females in the code adjusted for
study population. Female led codes are indicated by a pink marker and male led codes

are marked in blue.
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Columns 6 & 7 — show the number of comments coded against each code for

adolescents.

Column 8 — shows proportional representation of adolescent males and females in the
code. The length of the marker relative to the cell indicates the degree of emphasis

placed by either group.

The proportional representation column adjusts for the study population ratio of 3:2
males to female respondents in the case of parents and equal representation of
adolescents. Row 1 shows the 77 comments recorded at the code, 25 came from
females and 34 from males and is flagged in the proportional representation column
in blue to show that males placed a greater emphasis on the code even when adjusted
for the 3:2 ratio in the study. Row 2 has 44 comments, 18 from females and four from
males and notwithstanding there being a greater proportion of females in the study, is
flagged in pink in the proportional representation column to show females were
proportionally overrepresented in the code. Row 3 (Totals) shows that males were
proportionately overrepresented in the overall category of codes amongst parents, but

female adolescents were more dominant amongst their cohort.

A similar visual representation is used when comparing parents and adolescents
coding with green indicating proportional overrepresentation or emphasis by

adolescents and red indicating greater emphasis from parents:

Green = Adolescents -

Red =Parents
It is noteworthy that the matrices used when reporting on numbers of comments coded
may show the sum of the parts to be a greater number than the whole. This is because
a comment, or part thereof, may be coded to more than one code. For example, the
comment below in Figure 4 was coded to five codes meaning that if one added up the
comments in the category of codes to which these codes belong, there would be more
comments than the total number of comments received. This, however, is common in
qualitative data analysis coding and reporting because each code contains coded ‘units

of meaning’ and a comment may contain several units of meaning and therefore be

legitimately coded in several codes.
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perceiving this as a negative

( Psychosocial Health Benefits J (Conscious of teeth not being straight andj

Confidence because as | said his brother did which was very wrong,

but you know brothers being brothers called him Buggsy so if affects his confidence and he's very, very
aware of the, so | think it would boost him and it would just make him happier

More Self-
confidence

Figure 4: Example of qualitative coding process

A dendrogram is a diagrammatic tree, in this instance used to show the clustering of
codes mentioned by participants. In the example (Figure 5) it can be seen that the fear
of something going wrong and negative affect on jaw are linked by the same stem and
also share a common stem with no perceived benefit. None of these codes, however,
share a stem with braces can cause discomfort or concerns over staining of teeth,

indicating that these codes were not shared by the same participants.

Braces can Cause Discomfort

Concerns over Staining of Teeth

— — No Perceived Benefit

Fear of Something geing Wrong

Negative Affect on Jaw

Figure 5: Example dendrogram

56



5.1.4 Oral Health Benefits

All 40 participants made comments in the context of benefits to oral health arising
from orthodontic treatment in response to questioning from the interviewer. Table 16
shows the nature of the responses from adolescents and parents.

Table 16: Expected oral health benefits

Perceived Oral Health Benefits Comments Coded Adolescents Parents Emphasis

Teeth will Have Better Alignment 63 34 29
Mainly Aesthetic Benefit 33 15 18 L
Easier to Care for Teeth and Gums 28 11 17 !_
Possibility of Better Jaw Alignment 26 9 17 %_
Straighter Teeth Develop Better 21 8 13
Better to Get Braces Young 17 1 16 i
No Affect on Jaw 10 5 5
Stop Grinding teeth During Sleep 8 0 8 i__
Stop Pain in Teeth 5 1 4
Get Rid of Gaps in Teeth 5 1 4
Negative Effect on Jaw 4 3 1
Fear of Something going Wrong 2 2 0
No Downside 1 0 1

Totals 223 20 133

Obtaining better alignment of the teeth was the most commonly cited benefit by

participants with adolescents placing a proportionally greater emphasis on this benefit.

They might help straighten my teeth maybe and help my adult teeth

to grow better.

P06a

Indeed, one parent explained that it was her child that pushed her to seek orthodontic

advice rather than the other way around.

[ said they’re grand and I had cancelled the original appointment
and he actually got very annoyed over it because he said at the end
of the day, | wasn't; I couldn't decide whether his teeth needed to

be fixed alignment wise or not because they were worried about




the alignment of them so...because there was an issue with his
baby tooth coming down. So, when that came down and | said, it
would it be a waste of time? What does he say? that | shouldn't

have done it, that...which he was right. So, we are here now.

PO1p

Thirty-three of 40 participants believed the benefits such as alignment of teeth were
mainly aesthetic in nature and these comments were evenly split between parents and

young people with a slight bias in favour of parents (18 of 20).

I suppose only other thing about braces really is the visual. | don't
see any kind of downside. | don't know of any downside and

that's... but, yeah; nothing more than that really.

P0O4p

My idea of the braces would be that cosmetic would be a huge

improvement. Yeah.

P17p

Adolescents also articulated this view with 15 of 20 recognising the aesthetic benefit
over oral health, or not equating the two as being linked. The following dialogue
between the interviewer and adolescent 10a illustrates this belief.

P10(a): It would make them like in a better position.
Interviewer: In a better position. So that might be useful in any
way, would it?

P10(a): Not really ...... but like looks.

Interviewer: Looks, the way things look? And do you think it might
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have any effect on the gums that are around the teeth?

P10(a): No.

Interviewer: Not really. And what about the jaw joint or the jaw
hinge where your mouth and jaw can move?

P10(a): No, not really.

P10a

Improved oral hygiene and dietary habits were cited by 28 of 40 participants.
Seventeen parents recognised this benefit, but just above half (11) of adolescents

mentioned an expectation of positive changes in this regard.

Well, I presume that he should have better, healthier ... because
there'd be less chance of trapping food residually and stuff like

that, and causing decay and stuff like that, definitely.

Pl4p
It would definitely help me get at a lot of my teeth, because it's
really hard to reach some of them... they'd definitely be a lot
whiter, and you'd be able to see them a lot more better than you
can now.
Pl4a

Twenty-six participants cited improved jaw alignment and a reduction in jaw joint
symptoms as an expected benefit of treatment. This view was predominantly parent-
led with 17 parents and nine adolescents raising this benefit.

He actually does a little bit, his jaw pops. And | often see him, and

I don't think he even notices, but | see him moving his jaw. So, |
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remember back to when | was his age, there were similar things. It
was very mild, didn't seem to be anything but, as | got older it

started to get worse.

PO5p

Well, I feel like they could straighten up and my jaw could be

aligned properly.

P0Ola

Both parents (13) and young people (eight) believed that straightening teeth would
result in better dental development as the young person gets older.

| suppose again that if she gets them earlier, her teeth, there won't
be the overcrowding or any pain or uncomfortable and I don't
want her self-conscious later on. So, | think hopefully it'll solve

future problems.

P20p
They'd be able to grow better, instead of having, in the way of each
other.

POla
Well, they'd be growing properly and maybe wouldn't affect the
other teeth.

P18a
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Getting treated at a younger age was almost exclusively a parental view as 16 of 20

parents raised this point along with one adolescent.

Yeah, I'm quite happy for her to have braces. You can see the gap
Is quite noticeable and I think she's better off getting it done at an

earlier age rather than later.

PO7p

The expected oral health benefits by gender are given in Table 17.

Table 17: Expected oral health benefits by gender

Perceived Oral Health Comments Female Male Proportional Female Male Proportional
Benefits Coded Parents Parents Representation Adolescents Adolescents Representation
Te‘eth will Have Better 63 13 16 16 18
Alignment Z
Mainly Aesthetic Benefit 33 6 12 7 8
Easier to Care for Teeth and ‘

asier to Care for Teeth an o5 6 1 ; 5 6
Gums /
Possibility of B 3

O-SSIbI ity of Better Jaw % 6 1 " 5 4
Alignment ]
Straighter teeth Develop 1

21 4

Better 4 9 ‘: 5 3
Better to Get Braces Young 17 6 10 0 1
No Affect on Jaw 10 2 3 1 4
Stop Grinding teeth Duri

op Grinding teeth During : 0 3 0 0
Sleep
Stop Pain in Teeth 5 0 4 1 0
Get Rid of Gaps in Teeth 5 1 3 1 0
Negative Affect on Jaw 4 0 1 2 1
F fS thi i

ear of Something going ; 0 0 1 1
Wrong
No Downside 1 1 0 0 0
Totals 223 45 ss T 0 a4 s

Male parents were proportionately more vocal when discussing their perceptions of
oral health benefits. Despite the mothers to father ratio of 3:2 in favour of mothers,
there were 88 comments recorded against fathers compared to 45 from mothers.
Adolescents showed an almost perfect gender balance in this topic at global level but
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when broken down, girls placed greater emphasis on better jaw alignment,
development of the teeth, pain reduction, getting rid of gaps and concern there may be
a negative effect on their jaw. Boys emphasised the teeth being better aligned, the
benefits being principally aesthetic, easier after care in terms of oral hygiene, benefits
of getting braces when younger and believing there were no positive or negative

implications for their jaws as a result of orthodontic treatment.

Expected oral health benefits by malocclusion are given in Table 18.
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Table 18: Expected oral health benefits by malocclusion

Class 1, Class li/1, Class |, Class lll, Class I,
Perceived Oral Health Benefits by Class | (ila/szs Ectopic AOB, Class H CI:(S:I:)II;t'a Class  Anterior X- Posterior Anterior HCIas:I, PCIatss ,"/1); CIEasts ",/1' Total
Malocclusions (10) @) Canine Thumb 1 (2) };.IDSS (z)l 11/1 (4) bite, Posterior X-bite X-bite ti:":.: (;‘; o;ite:(ozr) ca:i:epI(CZ) otais
(4)  sucking (2) X-bite (2) (4) ()

Teeth will Have Better Alignhment 1 2 0 1 1 2 1 2 1 1 1 1 19
Mainly Aesthetic Benefit 0 0 1 0 0 1 0 1 1 0 1 0 9
Easier to Care for Teeth and Gums 0 1 0 1 0 1 0 2 0 0 0 1 7
Possibility of Better Jaw Alignment 0 1 0 0 0 1 0 1 0 0 0 0 7
Straighter teeth Develop Better 3 0 1 0 0 0 0 0 1 0 0 0 1 6
Better to Get Braces Young 1 0 0 0 0 0 0 0 0 0 0 0 0 1
No Affect on Jaw 2 1 0 0 0 0 1 0 1 0 0 0 0 5
Stop Grinding teeth During Sleep 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stop Pain in Teeth 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Get Rid of Gaps in Teeth 0 0 0 0 0 0 0 0 1 0 0 0 0 1
Negative Affect on Jaw 0 0 0 0 0 1 0 0 0 0 0 1 1 3
Fear of Something going Wrong 1 0 0 0 0 0 0 0 0 0 0 1 0 2
No Downside 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Teeth alignment was most represented oral health benefit amongst young people
across the full range of malocclusions of which Class | being the single most

represented individual malocclusion.

Figure 6 shows overlap in discourse coded to the topic of oral health benefits. Linked
items in the dendrogram indicate overlap. For example, people who expressed a fear
of something going wrong, also discussed negative effects on the jaw.

{ Fear of Something going Wrong

Negative Effect on Jaw

{ Get rid of Gaps in Teeth

Stop Grinding teeth During Sleep

{ Mainly Aesthetic Benefit

No Effect on Jaw

Easier to Care for Teeth and Gums

{ Possibility of Better Jaw Alignment

Teeth will Have Better Alignment

{ Better to Get Braces Young
Straighter Teeth Develop Better
{ No Downside

Stop Pain in Teeth

Figure 6: Overlap in oral health benefits discourse

A small number of participants (12 of 40) included anxieties when responding to
probes concerning oral health benefits. There were 16 comments coded from the 12
contributing participants. Table 19 shows the coding distribution for this category.

Table 19: Oral health anxieties

Oral Health Anxieties Comments Coded Adolescents Parents Emphasis
Braces can Cause Discomfort 5 2 3 I'
—amm
Concerns over Staining of Teeth 4 0 i -
Negative Affect on Jaw 4 3 1 E
Fear of Something going Wrong 2 2 0
No Perceived Benefit 1 1 0
Totals 16 8 8




Discomfort from braces was of concern for three parents and two adolescents.

I think, 1 know she'll have discomfort. | don't know whether she
realises that yet, but I think because the process | know is done
over such a long time, it's not going to cause anything major and it

gets checked up on anyway.

PO7p

This fear of discomfort was mitigated by the length of time over which the treatment

is administered in many comments.

| suppose it would, a little, wouldn't there be a bit of soreness if
things are moved? But it's such a slow progression thing that

maybe it wouldn't make such a difference.

P18p
Well, maybe they might be sore for a bit.
P06a
Parents were uniquely concerned about staining of teeth.
After, whenever they come off. Okay. So, you'd be thinking about
staining that might be caused by the brace after they come off.
P10p
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Conversely, braces having a negative effect on the jaw was almost exclusively an

adolescent led anxiety as demonstrated in the following dialogue with P17a.

Interviewer: And do you think that that'd be in a good way or a

bad way?

P17(a): Bad way.

Interviewer: In a bad way. And so, what sort of effects do you
think that might have for you?

P17(a): They make it [jaw]... It's stiffer.

Interviewer: Maybe a bit stiffer. And do you think that would stay
after the braces come off or would it just be...

P17(a): After a while it would probably get better.

Interviewer: Do you think it would come back to normal

eventually afterwards?

P17(a): Yeah, eventually.

Pl7a

Other anxieties included general fears about something going wrong from two
adolescents and another adolescent who saw no benefits in getting orthodontic

treatment. The gender balance in oral health anxieties by gender are given in Table 20.

Table 20: Oral health anxieties by gender

Comments Female Male Proportional Female Male Proportional

Oral Health Anxieties ) )
Coded Parents Parents Representation Adolescents Adolescents Representation

Negative Affect on Jaw

Concerns over Staining of Teeth

No Perceived Benefit

Braces can Cause Discomfort

N o - s

Fear of Something going Wrong
Totals

O |w o |w]|—
o |[o |o |- |o

All documented anxieties were female-led except for one comment from an adolescent

male who perceived there to be no dental health benefits arising from his treatment.
Parents demonstrated similar levels of anxiety to their adolescent children. Those who

spoke of fear of something going wrong also worried about treatment having a
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negative effect on their jaw and participants who feared discomfort also feared staining

of teeth after braces come off (Figure 7).

Braces can Cause Discomfort

Concerns over Staining of Teeth

— — No Perceived Benefit

Fear of Something going Wrong

Negative Affect on Jaw

Figure 7: Overlap in codes of oral health anxieties
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5.1.5 Psycho-social Benefits

Participants were probed to reveal their perceptions of psycho-social benefits. These
were open probes where no benefits were put to participants as they were merely asked
to list any benefits they perceived may accrue from treatment. These benefits are now

reported under two headings:

e Self-confidence

e Perception of others

5.1.5.1 Self-confidence
Thirty-seven of forty participants made contributions in this context in the form of 101

comments Table 21.

Table 21: Comments in relation to self-confidence

Self Confidence Comments Coded Adolescents Parents Emphasis

Conscious of Teeth not being Straight and perceiving

it as a Negative

Currently not Self-Conscious 25 19 ‘ 6
Straight Teeth Look Better 15 \ 9 6
Mocked Over Teeth 14 j 1 h
A lot of Peers getting Braces Treatment 6 ]

Perceiving Braces as Unattractive :I 4

Self-consciousness about teeth not being straight was most cited by both parents and

adolescents in response to probes. Adolescents were proportionately more vocal on

this issue.

Well, my front two are very... they stick out a lot. I'm a little bit
embarrassed about it, even though | know not many people

actually care about it. I'm always really scared about it.

Pl4a
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Yeah, | suppose the moment | would find myself a bit insecure

about my teeth.

P13a

In today's world it's a very superficial world so it is, and now it's
the first thing you see in a person being truthful about it, your teeth
is the first thing you do see, so he's uncomfortable and he's a bit

embarrassed about his teeth at the moment

PO8p

I do see myself, even when he's out he's inclined to cover his smile,
but yes, he mightn't think he does, but it's different when you're

looking right?

P1ip

There was a cohort of nine of 20 adolescents and five of 20 parents who said they or
their child were not self-conscious about the appearance of their teeth. In some
instances, this was because the reason for referral for orthodontic treatment was not

obvious or effecting the child’s appearance.

I suppose she's never complained about her teeth. Even the dentist
who referred her said that it was very well camouflaged, the way
her mouth was. So, it wasn't something that ever bothered her, and

I would have to say it was something | hadn't noticed either.

P17p
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In other cases, it was simply that the young person was not feeling self-conscious in

any way as evidenced in the conversion below with PO2a.

Interviewer: 01:13 And how do you feel about your teeth?
P002(a) 01:16 Grand.

Interviewer: 01:17 And is there anything that you don't like about
them?

P002(a) 01:21 No.

Interviewer: 01:22 Maybe you never think much about your teeth
atall?

P002(a) 01:23 No

P02a

It is noteworthy that the age of adolescents that were not self-conscious were at the
lower end of the age range. Of the nine adolescents and five parents who made this
contribution, the adolescents involved ranged from five 12-year-olds, five 13-year-

olds, two 14-year-olds and one 16-year-old.

Positive, yeah. In the positive way yeah, definitely. Now everybody,

all the girls want to look at me on Tik-Tok and all that.

P16a

Suppose you have more self confidence in yourself that you look

better now.

P0Ola

Conversely, being mocked proved to be a motivator to complete treatment that
participants believed would be addressed as a beneficial outcome of treatment.
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I hope it would do good for her confidence, because [P19(a)]
won't smile or anything. Because obviously older girls and
whatever would slag her and call her a vampire, these two teeth

that were sticking down here. It's cruel.

P19p
It'll be a confidence boost, because if your conscious of something
you're going to put your hand over your mouth, like I said, his
brother [name], my son is not nice but boys being boys and as |
said, to pick a weakness and there'll be none of that and it'll just
boost his self-esteem.
P02p

Comments in relation to self-confidence by gender are given in Table 22.

Table 22: Comments in relation to self-confidence by gender

X X Comments Female Male Proportional Female Male Proportional
Behavioural Changes in Dental Care . .
Coded Parents Parents Representation Adolescents Adolescents Representation
Conscious of teeth not being straight 36 10 5 11 10
and perceiving it as a negative
Currently not self-conscious 25 6 0 4 15
Straight teeth look better 15 2 4 4 5
Mocked over teeth 14 8 3 1
A lot of peers getting brace treatment 4 1 1
Perceiving braces as unattractive 1 0 1

Totals

Female parents dominated the discourse on self-confidence while male adolescents

were more vocal proportionately on this topic. Data were skewed in favour of male
contributions mainly because of their disproportionate representation in one code:
‘Currently not self-conscious’. Fifteen comments in this code were recorded from
adolescent males who at least claimed not to be self-conscious against just four from

adolescent females. Mothers dominated all areas of discussion in this domain.
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For adolescents, most discussions concerning self-confidence took place amongst the
younger cohorts of 12 to 14 years of age (Table 23), with the overlap across self-

confidence codes shown in Figure 8:

Table 23: Comments in relation to self-confidence by age of adolescent

Self Confidence Codes by Age by Adolescent 12 13 14 1

[0,
-
(=)}

Conscious of Teeth not being Straight and perceiving it as a Negative

Currently not Self-Conscious

Straight Teeth Look Better

Mocked Over Teeth

A lot of Peers getting Braces Treatment

Perceiving Braces as Unattractive

Ul - |~ |~ |JO |Jw |-
M~ JO |[O|d | |U
P~ o NN |- jw
o |o o Jo |o |-
(SllO |Oo o |- |- |+

Totals (Unique Cases)

{ Perceiving Braces as Unattractive
Straight Teeth Look Better
a { Conscious of Teeth not being Straight and perceiving it as a Negative
Mocked Over Teeth

{ A lot of Peers getting Braces Treatment

Currently not Self-Conscious

Figure 8: Overlap in self-conscious codes

Figure 8 demonstrates that there was overlap in comments regarding peers receiving
brace treatment and not being self-conscious. On the other hand, those who were

conscious of their teeth not being straight reported being mocked about their teeth.
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5.1.5.2 Perception of others
Participants were probed as to their beliefs regarding the perceptions of others
concerning their treatment. Thirty-three of 40 participants offered opinions in this

context comprising 43 comments. Table 24 below the nature of responses:

Table 24: Comments in relation to perceptions of others

Perceptions of Others Comments Coded Adolescents Parents Emphasis

No Effect on what Others Think

Some People Notice Teeth 12 3 9

More Popular 6 3 3

Well Kempt 3 1 2 I
Totals 43 23 20 E

The dominant view was that participants did not think that wearing braces would
impact on what others would think of them. This discussion was adolescent led as 16

of 20 young people offered this opinion against just six parents.

| wouldn't really think so as long as they're cleaner. You brush

them or whatever like...

P05a
| don't know, but I think my appearance would kind of look better.

P20a
It shouldn't make them think... She'll still be the same person she
is. It's not what other people think of

P19p

Parents were more animated amongst those that thought other people really notice

teeth as nine parents made such comments against just three adolescents.
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It's the first thing you see with a person, is their smile when they

are talking, and I think the teeth are hugely important.

PO3p

Six of 40 participants expressed the view that straighter teeth would make them or

their child more popular amongst their per group (three parents and three adolescents).

Yes, because if you have straight teeth you could have maybe a

nicer smile and they think you're a very nice person.

P0O6a

Well, yeah, | suppose in the Instagram world. If that's the kind of

world he's growing up in, yeah.

P14p

Table 25 shows the ‘perceptions of others’ codes by gender.

Table 25: Comments in relation to perceptions of others by gender

Comments Female Male Proportional Female Male Proportional

Perceptions of Others . )
Coded Parents Parents Representation Adolescents Adolescents Representation

No Effect on what Others Think

Some People Notice Teeth 12 4

More Popular 6

Well Kempt

Totals

Comments (22) pertaining to those who did not think wearing braces would impact on

what others thought were primarily female-led, particularly in the case of adolescents.
All other codes in this category of codes were marginally male-led. Table 26 shows
that discourse on the perception of others was not unduly influenced by age as
comments coded in this category spanned all adolescents’ ages and were broadly in

line with the study population.
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Table 26: Comments in relation to perceptions of others by age

Perceptions of Others Codes by Age by Adolescent

No Effect on what Others Think

Some People Notice Teeth

More Popular

Well Kempt

There was no significant overlap between codes in the perception of others category

ol|l=|=a|N
Mo |lo|v|o
I (o
Yo oo =
Mo oo

(]

of codes.
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5.1.6 Functional Benefits

Functional benefits are reported across two domains:

1. Impacts on Chewing

2. Impacts on Speech

5.1.6.1 Impacts on chewing

Participants were probed to describe the impacts, if any, that having braces would have
on their ability to chew food. Thirty-nine of 40 participants made contributions in this
category amounting to 50 comments. Table 27 below shows the nature of these

comments:

Table 27: Expected impacts on chewing food

Impacts on Chewing Food Comments Coded Adolescents Parents Emphasis
No Change in Chewing 18 11 7
Improve Chewing 16 2 14
Certain Foods could Damage Retainer or s 1 4
Brace
Would get used to any Change in
. 5 4 1

Chewing
Unaware of any Potential for Change 5 3 2
Make Chewing more Difficult 1

Totals 50 22 28

It is apparent that, while stated impacts of chewing food were marginally skewed in
favour of parents, there were divisions at the level of individual codes. Opinions were
evenly divided between those that perceived there would be no change in chewing (18
comments) after braces were fitted and those that believed braces would lead to
improved chewing (16 comments). More adolescents believed there would be no

impact on chewing (11 adolescents to seven parents).

Well at the moment, | have no problems or issues chewing food.

So, I'd imagine it to be the same.

P13a
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I think it'll be the same.

P15a

Eating... it wouldn't affect that, or it'd be the same, we'd be
thinking?

P18p

When it came to those that thought braces would enhance chewing, such comments

came almost exclusively from parents (14 parents to two adolescents).

I'd imagine it would if the teeth are lined up and it would improve

your bite.

PO3p
Well, yeah. | would imagine, if the teeth are straighter and are
growing, or not growing, but if they're straighter and more, |
suppose less crowded and stuff, I would imagine teeth would
benefit from every kind of thing, really, especially eating, yeah |
do, I do believe it.
P0O5p

I chew the food on the right side of my mouth. I don't know why,
but I think my teeth are better aligned on the right side of my

mouth.
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Pl4a

Four parents and one adolescent believed certain foods would damage the retainer or

brace.

I think it does. It does change. Like your mouth is for chewing
stuff. Well I hope he wouldn't be eating sweets and stuff. But |
think the bite, the bite does change, so it would do, yeah, but | take
it you are trained as well? if you have them, you learn what you

need to be careful of; yeah.

PO1p

While parents were dominant concerning food choices, adolescents were equally

assertive on becoming used to such changes (four adolescents to one parent).

Well I suppose you could try to adapt to what it's like because you

now know that they're better and that.

P0Ola

There were five comments that demonstrated a lower expectation or awareness of

potential for changes in chewing food.

I can't say, | wouldn't know. I wouldn't have a clue to be honest
with you. | don't know because | don't know if she'd chews

correctly now

PO6p

The expected ‘impacts on chewing’ by gender are shown in Table 28.
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Table 28: Expected impacts on chewing food by gender

Impacts on Chewing Food Comments Female Male Proportional Female Male Proportional
P & Coded Parents Parents Representation Adolescents Adolescents Representation
No Change in Chewing 18 4 3 6 5
Improve Chewing 16 9 5 § 0
Certain Foods could Damage Retainer
€ 5 4 0 0 1

or Brace
Would get used to any Change in

. 5 0 1 1 3
Chewing
Unaware of any Potential for Change 5 1 1 2 1
Make Chewing more Difficult 1 0 0 1 0

Discussions on how participants perceived the impact on chewing food were
dominated by female parents and male adolescents. Male parents were dominant in
one code: ‘Getting used to Changes in Chewing’ while female adolescents were
marginally overrepresented amongst those that believed there would be no major
change to chewing food.

There were no particular patterns in the context of age or malocclusions in this

category.

Figure 9 below shows overlap between codes in this category.

{ Make Chewing more Difficult

Unaware of any Potential for Change

{ No Change in Chewing

Would get used to any Change in Chewing

{ Certain Foods could Damage Retainer or Brace

Improve Chewing

Figure 9: Overlap in impacts on chewing food

Those individuals who thought there would be no change in chewing also expressed
that they thought they would get used to any changes brought about through
orthodontic treatment. Individuals who were unaware of the potential for any change

also tended to express a perception that chewing may become more difficult.
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5.1.6.2 Impact on speech
Participants were asked if they anticipated any change in speech arising from having
braces fitted. Thirty-nine of 40 participating parents and adolescents offered opinions

in this regard making 42 comments (Table 29).

Table 29: Expected impact on speech

Comments Coded Adolescents Parents Emphasis

Impact on Speech

No Change in Speech

Only Temporary Change 8

Improve Speech

Small Change in Speech
Totals 42 21 21

The most held perception was that there were no implications for speech by having
orthodontic treatment. Half of all participants held this view and were split evenly with

ten adolescents and ten parents asserting this perception.

| wouldn't think so. No, Speech isn't an issue.

PO2p
It shouldn't. From my experience of seeing people with braces it
doesn't make any difference

P04p
It [speech] would stay the same.

P12a

A further eight participants (five adolescents and three parents) thought there would

be an effect on speech but only temporarily.
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Yeah, probably because my Dad at the start, he wasn't able to talk

properly.

Well, I know when they have the braces on, obviously it changes a
little bit for a while, but I haven't noticed any problem with her
speech at the moment. But, possibly, when they do come off, then |
suppose is when you'd really notice it if there was a difference

between the two.

Five parents and three adolescents thought braces would improve speech.

Maybe it would. Maybe it would improve his speech.

| suppose, because at the moment, my teeth the way they are
aligned now, it's a small group, like an overbite that | have. So, |

would imagine that I'd be able to speak a bit clearer or better.

Three parents and three adolescents thought any changes would be small.

Yes, maybe if when you had the braces, if you spoke a small bit

differently than when the braces are off, you probably stay

P05a

P15p

PO3p

P13a

81



speaking the same way that you were speaking when you had

braces.

P06a
I don't know...because he kind of has a kind of very, very, very
slight lisp. But I don't know... Not even a lisp, but you know, you
can kind of hear it. It's his teeth. It does have an effect on his voice.
Whether it would change or not, | don't know.

P10p

The impact on speech codes by gender for parents and adolescents is shown in Table
30.

Table 30: Expected impact on speech by gender

Comments Female Male Proportional Female Male Proportional

Impact on Speech X )
Coded Parents Parents Representation Adolescents Adolescents Representation

No Change in Speech

Only Temporary Change 8 3

Improve Speech 8 2

Small Change in Speech
Totals

Bl — |w |O

An equal number of male and female parents perceived there would be no change in

speech during or after treatment. Male adolescents, however, were overrepresented
amongst their peers in this belief. Female parents were dominant amongst those that
thought changes would be temporary with males having a stronger conviction that
speech would improve. Improvements to speech and small changes in speech were
female-led perceptions amongst adolescents. Figure 10 shows overlap for codes in this
category.

82



No Change in Speech
Only Temporary Change

Improve Speech

Small Change in Speech

Figure 10: Overlap in codes in impact on speech

Participants who felt there would be an improvement in speech also noted that any
change that occurred was likely to be small. Other views expressed by different

individuals were that there would be no change in speech or that any change would be

temporary in nature.
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5.1.7 Behavioural Change Benefits
Participants were encouraged to discuss their perceptions of their own, or their child’s
likely beneficial behavioural changes following orthodontic treatment. Such

perceptions are reported under four categories:

1. Behavioural changes in public or private settings
2. Behavioural changes in dental care

3. Behavioural changes concerning dietary intake
4

Behavioural changes concerning bad habits

5.1.7.1 Behavioural Changes in Public or Private Settings
Thirty-nine participating parents and children made multiple contributions to this topic
totalling 150 comments (Table 31).

Table 31: Comments related to behavioural changes in public or private settings

Behavioural Changes in Public or Private

i Comments Coded Adolescents Parents Emphasis
Settings
More Self Confidence 77 18 59 I
More Comfortable Smiling 42 22 20 :
No Change in Public or Private Behaviour 31 17 14

There were 77 comments, of which 59 came from parents, who believed that whereas

being self-confident in and of itself is not a behavioural change, it is indeed the
antecedent for multiple behavioural changes they believed would follow orthodontic

treatment.

I'd say he'd smile at himself more in the mirror, I'd say he'd be a
week staring at himself in the mirror, and he might look after his
teeth better, because he is little rogue, so he might be better with

the teeth, and he might just be more confident in himself.

P02p
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| don't know, like I said, | would like to think that he'd become a
bit more confident that he would stop hiding away and different
things like that... | think that and smiling more... | know teenagers
aren't great for that anyway, but you can see it in him myself, I can
see it in him that he does feel it because there is a couple of, they
are protruding to the sides and he's always saying his teeth are
very crooked... When he's conscious of it, | think that if they were

rectified, he would, give him the boost.

PO8p

I hope it would do good for her confidence, because [P19(a)]
won't smile or anything. Because obviously older girls and
whatever would slag her and call her a vampire, these two teeth
that were sticking down here. It's cruel... Well, her confidence,
number one. That's the main thing, because [P19(a)]'s not a
confident girl anyway. She's very shy and quiet. Now, she can be
loud as well, but confidence-wise, she's not. So, she's always on

about her looks.

P19p

Interviewer: 02:48 What way might you feel differently?
P004(a) 02:49 More confident.

P04a

Clearly, confidence was significant to both stakeholder types, particularly from

parents’ perspectives; participants perceived that the enactment of greater self-

confidence would manifest itself in a behavioural change concerning smiling. There

were 42 comments citing smiling that were almost equally distributed between parents

and children in discussions concerning behavioural changes accruing from treatment.
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Yeah. Might be scared to show them and then when you get braces
and | guess straighter teeth; it's just not on your mind when you're

smiling or anything.

P03a

Yeah, because you could be able to... if you didn't like smiling
because your teeth were unstraight, then your teeth could be more

straight and you'd much prefer to smile.

PO6a

Maybe he'd be...confidence | suppose. Yeah, that's most people,
they would be conscious, like if they, if they're not happy with their
teeth, they tend to hide them or not smile or stuff. So yeah, | know
people might say it's cosmetic, but I think it's more than that

sometimes.

PO1p

He might start smiling for photographs anyway, which would be a

start.

P1ip

There were 17 comments from adolescents and 14 from parents who believed there

would be no change in public or private behaviour.

I'd say I'd just be the same.
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Pl4a

| wouldn't think so. She's very grounded. She's not a girl that

would put herself up on a pedestal. So, she'd be still the same girl.

P13p
Behavioural change codes by gender are shown in Table 32.

Table 32: Comments related to behavioural changes in public or private settings by

gender

Behavioural Changes in Public or Comments Female Male Proportional Female Male Proportional
Private Settings Coded Parents Parents Representation Adolescents Adolescents Representation

More Self Confidence

More Comfortable Smiling 42 13 7
No Change in Public or Private
Behaviour

31 8 6

Totals

Male parents and female adolescents were proportionately overrepresented amongst

those believing participants receiving orthodontic treatment would be more self-
confident. Female parents placed proportionately greater emphasis on changes in
behaviours concerning smiling, but comments were perfectly balanced amongst
adolescents. Those that believed that there would be no behavioural changes in public
or private social settings were marginally male-led amongst participating parents and
were more male-led amongst adolescents. There were no patterns in the data when

compared against age or malocclusions.

Those that believed the outcome of treatment would result in a greater willingness to
smile also believed that behaviour would be derived from a growth in confidence.
Those that believed there would be no consequential behavioural change were
uniquely coded there and did not overlap with the other two codes in this category

Figure 11.
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No Change in Public or Private Behaviour

= —— More Comfortable Smiling

—— More Self Confidence

Figure 11: Overlap in behavioural changes in public or private settings

5.1.7.2 Behavioural changes in dental care
Thirty-nine of 40 participants made contributions to this topic across 116 comments.
Table 33 shows the nature of those responses:

Table 33: Expected behavioural changes regarding dental care

Behavioural Changes in Dental Care Comments Coded Adolescents Parents Emphasis

More Motivated to take care of teeth 64 23 41 -

More Care given to Teeth Because of 15 0 15

Time with Orthodontist

_'—

Currently Cleans Teeth Well 14 6 8 I

Currently Uses Sports Teeth Guard 10 7 3 r

No Change in Oral Care 7 5 2 I

More Conscious of Danger Playing Sports 4 2 2

Influence Others to take Better Care of 1 0 1

Teeth

Relearning how to Brush Teeth after 1 ] 0

Braces u
Totals 116 a4 72 B

Sixty-four of the 116 comments related to a perception by both parties that following
treatment, the adolescents concerned would be more motivated to take better care of
their teeth, mouth and gums in terms of oral hygiene. Parents made almost twice as

many comments in this regard than did adolescents.

Well if he looks after them while the braces are on, hopefully
shouldn't but even at the moment you could tell [name] what...he's
not great and I do go out to him with the toothbrush, typical boy,

but | think he might become more conscious of his teeth if he has
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braces and look after them more so | think it could be a stepping

stone to look after them, appreciate his teeth more.

PO2p

I think once they get them on, they'd make more of an effort to keep

them clean.

P10p

Well I presumed it would be straighter looking. So, I think that if
they are, he'd be more prouder of them, and more comfortable that
he'd look after them better. | think at the moment he's just in a bit
of a... he's not happy with them, so he doesn't kind of bother with
them, which is kind of...

POSp

Because | know what's happened now, so I'd take better care of
them.

P08a

Well, 1 would definitely look after my teeth a lot more if I just given
the opportunity that they were perfect. | would like to maintain
that.

P13a
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Fifteen parents but no adolescents believed that the processes of attending for

treatment would, in and of itself, raise awareness of oral hygiene and change practice.

It's a little bit about education, isn't it? If you're constantly going
somewhere and learning about things, | just think that...that would

be the main influence on him

PO5p
They do listen. They do listen to them, they did like when he had
his own appointments, he did listen to the dentist because all of a
sudden there was, he was laying on the table and it was about his
mouth. So, he did listen. Yeah.
P01

Eight parents and six adolescents said their current practice for oral hygiene is up to

the requisite standard.

I know she does look after them and that; so she'd be very
particular with them. She is conscious of the way that they're
starting to turn more as she's getting older. So, | suppose now it's
starting with the covering her mouth kind of thing, in pictures and

stuff like that. So, she's becoming more conscious of it.

P15p

Anticipated behavioural changes in dental care were more parent than adolescent-led
perceptions with 72 of the 116 comments coming from this group. Table 34 shows the
gender representation in codes in this category of codes. Both female parents and
female adolescents were dominant amongst the most populated code within this

category; ‘More Motivated to take care of Teeth’.
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Table 34: Expected behavioural changes regarding dental care by gender

) ) Comments Female Male Proportional Female Male Proportional
Behavioural Changes in Dental Care ) )
Coded Parents Parents Representation Adolescents Adolescents Representation
More Motivated to take care of Teeth 64 28 13 16 7
More Care given to Teeth Because of = 9 6 0 0
Time with Orthodontist , i
Currently Cleans Teeth Well 14 6 2 j 2 4 i
Currently Uses Sports Teeth Guard 10 1 2 I 2 5
No Change in Oral Care 7 1 1 | 2 3
More Conscious of Danger Playing A 0 2 0 2
Sports _i
Influence Others to take Better Care 0 0 1 1 0 0
of Teeth _‘
Relearning how to Brush Teeth after q 0 0 | 0 1
Braces |
Totals 116 a5 z I = 2

Female parents were also proportionately overrepresented amongst those that said
their child already practices good oral hygiene. Males were marginally more vocal in
all other codes. Globally, responses were skewed somewhat towards female parents
but perfectly balanced in the case of adolescents. There were no significant patterns in
the data when compared against age or malocclusions. Overlap between codes in this

category of codes is shown in Figure 12.

{ Influence Others to take Better Care of Teeth

Relearning how to Brush Teeth after Braces
Currently Uses Sports Teeth Guard

a { Currently Cleans Teeth Well

No Change in Oral Care

More Conscious of Danger Playing Sports

{ More Care given to Teeth Because of Time with Orthodontist

More Motivated to take care of Teeth

Figure 12: Overlap in behavioural changes in dental care

Participants who thought they would be more motivated to take care of the teeth
expressed that this would be due to the influence of the orthodontist. Similarly, it was
felt that time spent with the orthodontist would make participants more conscious of

the risks, to the teeth, of playing sports.

91



5.1.7.3 Behavioural changes concerning dietary intake
Thirty-nine of 40 participants made contributions to this topic across 51 comments
(Table 35).

Table 35: Expected behavioural changes in dietary intake

Behavioural Changes in Intake Comments Coded Adolescents Parents Emphasis

Avoid Food and Drinks that Could
Damage Teeth

No Change

The 39 comments where participants said they would avoid food or drink that could
damage teeth as a post-treatment behavioural change included 24 comments from

adolescents and 15 from parents.

You might not be able to eat what you used to eat after them. They

might ruin them.

P03a
Yeah, | wouldn't drink as much fizzy drinks, and eat as much
sugary foods.

P08a
Possibly. I wouldn't be as inclined to go for a sugary sweet if |
taught it would destroy my teeth again because | know what it
would have been like, you know...

P13a
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I'd say, if they were all straightened out and everything, I'd say it
would encourage him more himself to mind them and look after

them. Once they're sorted.

PO3p

Notwithstanding this commitment from many participants to affect behavioural
change regarding food and drink intake, six adolescents and six parents stated that in
all honesty, little would change post-treatment. For some, it was because they already
considered their intake to be largely healthy for teeth prior to treatment, while for

others, it was more likely to be a lapse in behaviours by reverting to type.

Well, I don't eat too many different foods; kind of keep to the same,

and then drinks, I only drink water.

P07a
I think he probably would be better at looking after them and
cleaning them and things like that, but I'd say he'd still probably
like his sweets and his rubbish.

P0O8p

The behavioural changes in intake codes by gender are shown in Table 36.

Table 36: Expected behavioural changes in dietary intake by gender

Comments Female Male Proportional Female Male Proportional

Behavioural Changes in Intake
e Coded Parents Parents Representation Adolescents Adolescents Representation

Avoid Food and Drinks that Could
Damage Teeth

No Change

Totals



Promises to affect behavioural change in food intake were male-led for both parents
and adolescents and those that thought there would be little change in this context were
exclusively female amongst parents and perfectly balanced amongst adolescents.
There were no notable patterns in the data when compared against age or

malocclusions. Equally, there was no overlap between these two codes.

5.1.7.4 Behavioural changes concerning bad habits
Thirty-three of 40 participants made contributions to this topic across 36 comments
(Table 37).

Table 37: Expected behavioural changes concerning bad habits

Behavioural Changes Concerning Bad

Habits Comments Coded Adolescents Parents Emphasis

Break Bad Habits 17 10 7

Currently no Bad Habits 14 S 9

Might Continue to Bite Nails 3 1 2 %

No Change in Habits 2 1 1
Totals 36 17 19 i

Half of all participating adolescents and seven of 20 parents said they expected to

break bad habits post-treatment.

I suppose if you don't want to kind of damage the shape of your

teeth again from biting on your nails all the time.

P0Ola

I'm trying to stop biting my nails... I feel like I'd be worried that

they might go back if I'm biting my nails.

P15a
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Yeah, because if you had a habit of biting your nails, if you had
braces on, it... You might not do it as much. Then when you take

them off because you don't do it, you're not used to doing it.

P06a

I think it'll make him more conscious and aware and hopefully in

turn then he will change any habits he has then.

PO6p

Nine of 20 parents and five of 20 adolescents believed there were currently no bad
habits at play.

| suppose, she doesn't do any of those but maybe, | suppose you'd
get into...I wear a night guard myself at night for my teeth because

I grind a lot, but I suppose you just get into a routine then

P20p

Yeah. no bad habits

P0O5a

The gender distribution for comments coded in this category of codes showed
comments relating to breaking bad habits was largely female adolescent-led.
Proportionately more male parents thought their child had no bad habits (Table 38).
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Table 38: Expected behavioural changes concerning bad habits by gender

Behavioural Changes Concerning Bad Comments Female Male Proportional Female Male Proportional

Habits Coded Parents Parents Representation Adolescents Adolescents Representation

Break Bad Habits 17 4 3 8 2 i!
Currently no Bad Habits 14 5 4 2 3
Might Continue to Bite Nails 3 2 0 0 1
No Change in Habits 2 1 0 0 1
Totals 36 12 7 -:- 10 5

There were no significant patterns in the data when compared against age or
malocclusions. Overlap between codes in this category of codes is given in Figure 13.

Break Bad Habits
Might Continue to Bite Nails

Currently no Bad Habits
No Change in Habits

Figure 13: Overlap in behavioural changes concerning bad habits

Those who reported having no bad habits indicated that this would not change
following treatment and those with bad habits were uncertain as to whether they would

stop or continue following treatment.
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5.1.8 Part 1 Benefit Summary

The expected benefits of orthodontic treatment, as perceived by a group of adolescents

with high orthodontic treatment need, and their parents were distilled into 11 items

under four categories (Table 39). These benefits were adapted, for parents and

adolescents, into statements and placed onto individual laminated cards for use in the

ranking exercise.

Table 39: Expected benefits of orthodontic treatment

Category Benefit

Oral Health

Psychosocial Health

Functional

Behavioural

Improved appearance of teeth

Ease of maintaining good oral health

Improved jaw alignment

Cessation of parafunctional habits during sleep

Aiding correct development of jaws and teeth

Improved self-confidence

Improved perception of dental appearance by others

Improvement in ability to chew food

Improved speech

Improvement in oral hygiene habits
Improved diet

Cessation of bad habits
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5.2 Part 2: Quantitative

The quantitative part of this project aimed to determine firstly if an order of precedence
exists of the perceived importance of the 11 previously identified benefits of
orthodontic treatment and secondly to ascertain if a difference existed between
adolescents and parents. Participants were asked to rank, in order of importance, cards

labelled with a statement pertaining to each of the benefits.

The sample consisted of six male and six female adolescents with a mean age of 13.4
years (range 12 to 16 years), and six male parents and six female parents with a mean
age of 41.8 years (range 36 to 48 years). The Index of Orthodontic Treatment Need
(IOTN) Dental Health Component (DHC) scores for the adolescent participants is

shown in Table 40.

Table 40: IOTN DHC of adolescents

IOTN DHC No. of Adolescents

5a 3
5i 2
4c 2
4d 5

The mean and median rank for each benefit was calculated along with calculating
whether a difference existed between the adolescent and parent mean rank allocated
to each benefit (Table 41). The benefit ranked highest by both adolescents and parents
was improved self-confidence. This was followed by improvement in the appearance
of the teeth and improved development of the teeth. The benefits ranked lowest were
improvement in speech, cessation of bad habits and improvement in dietary intake.
The only benefit where there was a statistically significant difference between the rank
allocated by adolescents and parents was for improvement in ability to chew food
(two-sample t-test; P = 0.042), with the mean rank by adolescents being 7.1 and by
parents of 9.3. The difference in ranking for cessation of bad habits approached
statistical significance (P = 0.050) with the mean rank by adolescents being 9.6 and

by parents of 7.8. For all other benefits there was no statistical difference in the ranks
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allocated by adolescents and parents. The mean rank allocations are graphically

represented in Figure 14.
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Table 41: Mean and median ranks of perceived benefits of orthodontic treatment for adolescents and parents

Statement Parent (P)/ Adolescent (A) Mean S.D. Median P-value
My teeth will look better A 2.7 1.4 3.0 0.704
P 2.9 1.7 3.0
It will be easier to keep my teeth and gums healthy A 5.5 16 55 0.652
P 5.8 1.9 6.0
My jaw alignment will be better, I won’t grind my teeth A 6.7 3.3 7.0 0.738
when sleeping
P 7.1 2.7 75
It will help my teeth to grow (develop) better A 4.4 2.9 4.0 0.627
P 5.0 2.9 5.0
I will have more self-confidence A 2.4 11 25 0.877
P 2.3 15 2.0
Other people will think my teeth look better A 5.4 3.4 5.0 0.844
P 5.2 2.7 45
It will be easier to chew food A 7.1 2.7 8.0 0.042*
P 9.3 2.4 10.0
I will be able to speak more clearly A 9.7 2.5 11.0 0.931
P 9.6 2.2 10.0
I will look after my teeth better, for example: brushing A 5.4 17 5.0 0.274
my teeth
P 4.5 2.2 45
| will eat and drink healthier things A 7.2 16 7.0 0.414
P 6.5 2.2 7.0
I will stop bad habits, for example: biting my fingernails A 9.6 14 10.0 0.050
P 7.8 2.7 8.0
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Improved self-confidence

Improved appearance of teeth

Aiding correct development of jaws and teeth

Improvement in oral hygiene habits

Improved perception of dental appearance by others

Ease of maintaining good oral health

Improved jaw alignment

Improved ability to chew food

Improved diet

Cessation of bad habits

Improved speech

(=]
%)

4 6 8 10
Mean Rank

W Adolescent M Parent

Figure 14: Expected benefits of orthodontic treatment placed in rank order

12
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6 Discussion

6.1 Discussion of methodology

6.1.1 Study design
This study used a mixed-methods approach with the qualitative component preceding

the quantitative.

e Part 1 involved one-to-one semi-structured interviews to gather qualitative
data regarding perceptions of expected benefits of orthodontic treatment.

e Part 2 utilised this data to provide an insight into the relative level of
importance attached to these benefits. This was achieved quantitatively by

means of a ranking exercise.

Mixed-methods approaches have been used in orthodontics to explore various areas
including; motivations for treatment (Pabari et al., 2011; Prabakaran et al., 2012a;
Davis et al., 2015), expectations of treatment (Twigge et al., 2016b; Gassem et al.,
2016) and methods used by patients to find information regarding orthodontic

treatment (Stephens et al., 2013).

6.1.2 Interviews

Interviews are a core qualitative research method for gathering a description and
interpretation of an individual’s social world (Rubin and Rubin, 2011). An alternative
method is the use of focus groups (Krueger, 2014). Organising focus groups with the
population of interest in this case would have presented practical difficulties with
participants attending at different times and mixing participants with different
malocclusions may have produced contradictory responses regarding potential

benefits of orthodontic treatment.

As per previous orthodontic studies (O'Keeffe et al., 2016; AlQuraini et al., 2019; Shah
et al., 2019), all of the interviews for the current study were conducted by one

individual who had undergone formal interview training and conducted practice
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interviews prior to beginning interviews with participants for the main study. This
allowed multiple opportunities for interview technique to be assessed and refined
along with the topic guide structure. A single interviewer ensured consistency in the
nature of the interviews and a key focus on delivery of the research aims.

The interviews were conducted in-person, a method that has also been used in the
assessment of expectations of orthodontic treatment (Sayers et al., 2019), hypodontia
care pathways (O'Keeffe et al., 2016) and perceptions of outcomes of orthodontic
treatment (AlQuraini et al., 2019; Shah et al., 2019). In-person interviews have a
number of advantages compared to over-the-telephone interviews; the participant and
interviewer are focused only on the conversation at hand and not on other activities
that may be happening concurrently if the participant is being interviewed in their own
home. In addition, it enables the use of non-verbal communication, such as hand
gestures, facial expressions and posture, to enhance the interaction between
interviewer and participant and improve interpretation of their responses. This may
help in alleviating anxiety associated with the interview environment and speaking to
a stranger, allowing the participant to open up more fully about their thoughts and
beliefs (Gillham, 2005). It could be argued that over-the-phone interviews have
advantages: the participant is in their home environment rather than a clinical
environment, reduced time burden and cost to the participant as they do not have to
travel and potentially less cost for the researcher in having to compensate the

participant for travel and time.

The interviews were conducted in a non-clinical environment, an office within
CUDSH, with care taken to ensure physical factors were controlled to make it as
comfortable as possible for participants. Noise was kept to a minimum, interruptions
were avoided and the temperature was maintained at a comfortable level. The
interviewer was not dressed in clinical attire and the participants were not made aware
of the clinical role of the interviewer. The issue of burden on participant time and
travel was overcome by linking the interviews with the adolescent participants
scheduled appointment for orthodontic assessment at CUDSH, for which the
attendance of a parent is also required. The interviews were conducted prior to the
orthodontic appointment and lasted on average 15 minutes each, thus having minimal

impact in terms of time. Participants were telephoned the day before the appointment
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to ask if they were happy to participate and informed of the likely time commitment.
No remuneration was offered to participants, thus also reducing the cost of the
research. Interviews of adolescents and parents were conducted individually and
separately. This may have allowed each of the participants to discuss the topic more
freely and without influence or prompting. This process of interviewing is similar to
studies undertaken in relation to perceptions of outcomes of orthodontic treatment
(AlQuraini et al., 2019; Shah et al., 2019).

6.1.3 Qualitative Analyses

Interpretive Phenomenological Analysis (IPA) was the conceptual framework within
which the data were analysed (Smith and Shinebourne, 2012). Analyses were
conducted by researchers with experience in this method and the use of specialist
qualitative software (Nvivo). Similar analyses have been done in qualitative
orthodontic studies (AlQuraini et al., 2019; Shah et al., 2019; Perry et al., 2018).

6.1.4 Ranking exercise

Ranking exercises have been utilised in healthcare research, for example when
assessing quality of life (Ratcliffe et al., 2017). These allow the ordering of different
factors based on their relative perceived importance. Within the field of orthodontics
ranking methodologies have been used, for example Q-methodology which has been
used to address a number of questions such as motivations for (Prabakaran et al.,
2012a; Tang et al., 2015; Davis et al., 2015), and concerns about treatment (Yao et al.,
2015; Lin et al., 2017). It is accepted that to use Q-methodology the sample of items,
known as a Q set, should number between 40 and 80 (Curt, 1994). Part 1 of this study
identified 11 benefits of orthodontic treatment and so the use of Q-methodology was
not deemed appropriate. Another ranking methodology involves participants sorting
cards from most to least important, followed by calculation of the mean ranks of the
items. This method has been utilised in healthcare (Ratcliffe et al., 2017), though
would not appear to have been used formerly in orthodontic studies. It is suitable for
smaller numbers of items, is straightforward and quick for participants to complete

and is simple for the researcher to conduct, making it suitable for this study.
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Similar to Part 1, the ranking exercise was conducted in a non-clinical environment to
reduce anxiety, and was linked to the participants scheduled appointment for
orthodontic assessment so as to minimise any inconvenience. The adolescents and
parents each conducted the exercise separately so that they would not influence the
other’s rankings. The cards were presented in a random arrangement so as to minimise

any unconscious bias which may have influenced the participants’ choices.

Analysis of the ranking exercise used mean rank for each benefit and comparison
between adolescents and parents by way of a two-sample t-test. This allowed for visual
graphical presentation of the results as has been utilised in healthcare research
previously (Ratcliffe et al., 2017).

6.1.5 Sample size and characteristics

6.1.5.1 Partl

Based on previous qualitative studies in the orthodontic literature (AlQuraini et al.,
2019; Shah et al., 2019; Al-Moghrabi et al., 2019), that utilised a similar methodology,
a sample size of between 15-20 participants in each group (adolescents and parents)
was anticipated for Part 1. Two factors played a role in determining the final sample
size; the purposive sampling method and reaching data saturation from the interviews

(the point at which no new themes emerge from the interviews).

Purposive sampling was carried out based on referred malocclusion, age and gender
of the adolescent. This is in keeping with previous qualitative studies (AlQuraini et
al., 2019; Shah et al., 2019). These factors were used so that views from a diverse
sample were collected and because it was thought possible that individuals with
different malocclusions may place emphasis on different benefits from treatment. In
this regard, the sample included adolescents from all incisor relationships and specific
malocclusion features such as anterior open bite, impacted teeth, hypodontia and
cross-bites. The adolescent gender ratio was 1:1 but for the parent group was 8 males:
12 females. The reason for this was that parent gender was not included in the
purposive sampling matrix and depended purely on which parent attended CUDSH

with their child. In this study more mothers than fathers attended. Despite this, the
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parent gender ratio still included a good proportion of fathers from whom views were
gathered. Previous studies have failed to have a close ratio of mothers to fathers, with
the only orthodontic study with a similar design recruiting only 3 fathers to 19 mothers
(Shah et al., 2019).

6.1.5.2 Influence of COVID-19

Prior to the COVID-19 pandemic and the first national lockdown in Ireland a total of
thirteen adolescents and parents had been interviewed and data saturation had not been
achieved. The remaining participants were interviewed using the same protocol, the
only difference being that masks were worn by interviewers and participants and there
was no physical contact such as hand shaking. One might consider whether participant
views on the benefits of treatment may have been affected during the lockdown. With
the increased use of video communication platforms for work and school, it is possible
that there was a trend towards a greater consciousness of dental appearance as
individuals see themselves on screen. With this in mind, it could be argued that this
may affect the findings from the interviews. On the contrary, it served to enhance the
diversity in the range of views obtained strengthening the value of the research
undertaken. In addition, to stop data collection at that point would have meant a lack
of data saturation, giving an incomplete picture of the perceptions of expected benefits

of treatment and potentially weakening the outcomes.

Due to the nature of the catchment area of CUDSH, all of the participants live in the
North Cork geographical area. In addition, by virtue of having been referred for
orthodontic assessment they were of a high orthodontic treatment need. Whilst this
may limit the external validity of the findings to the general population, it is certainly
relevant to those individuals most in need of, and indeed likely to undergo, treatment
within the HSE Orthodontic Service in Southern Ireland. This also pertains to those of

high orthodontic treatment need in other jurisdictions.
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6.1.5.3 Part2

Part 2 participants were selected from referrals to CUDSH for orthodontic assessment;
however, a convenience sampling method was used. A sample size calculation
revealed that 12 participants per group were required. This is smaller than previous
studies ranking orthodontic benefits. Hunt et al. (2001) included 28 orthodontists and
139 general dental practitioners and Bennett et al. (1997) included 220 orthodontists
and 220 patients. Neither of these studies, however, provided information to justify
their sample size. A range of malocclusions were included in the sample reported here
allowing a generalized assessment of the rank order of perceived importance of the
identified benefits. For similar reasons to Part 1, this may have limited external validity
but it does give a valuable insight into the values and beliefs that are held by this cohort
of the population.

Expected benefits of orthodontic treatment were divided into four categories: oral

health, psycho-social, functional and behavioural change.

6.1.6 Expected oral health benefits

Four expected benefits pertaining to oral health were identified by both adolescents
and parents: improved appearance of the teeth, ease of maintaining good oral health,
improved jaw alignment and cessation of parafunctional habits, and aiding correct
development of the jaws and teeth.

The desire to improve dental appearance plays an important role in patients’ desire to
seek orthodontic treatment (Gosney, 1986). Improvements in smile aesthetics
following treatment have been investigated previously and improvements have been
shown for both minor and severe malocclusions (Maganzini et al., 2013). In previous
qualitative studies, both adolescents who have completed orthodontic treatment and
their parents noted improved dental appearance and alignment of the teeth as a
beneficial outcome (AlQuraini et al., 2019; Shah et al., 2019). This gives reassurance
that the desire to improve dental appearance is realistic and achievable with
orthodontic treatment. It is worth noting that no adolescents or parents in the present
study mentioned any expected effects on overall facial appearance or the facial profile.

This is a contentious issue within orthodontics, particularly regarding extraction-based
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treatment (DiBiase and Sandler, 2001a) though the current evidence would suggest

the effects are small and not necessarily detrimental.

The general trend for participants to suggest that, following orthodontic treatment, it
would be easier to maintain good oral health is not entirely surprising. Interviews with
adolescents who have recently completed treatment have found that changes in oral
hygiene and dietary habits were a perceived benefit of treatment (AlQuraini et al.,
2019). Looking more objectively at the issue and considering if malocclusion plays a
role in dental caries development, the evidence is equivocal with studies finding
increased caries incidence (Sa-Pinto et al., 2018) and others finding no clear link
(Hafez et al., 2012). Extending the question further to whether or not orthodontic
treatment can reduce caries risk, long-term follow-up studies have found that treated
patients are no less likely to develop caries than those who have not received treatment
(Dogramaci and Brennan, 2019). Although adolescents and parents may see reduced
caries risk as a potential benefit of orthodontic treatment, there is no strong evidence
base to support this.

Ability to maintain good oral hygiene and periodontal health were proposed as
potential benefits. While there is indeed evidence to show that teeth are easier to keep
clean following treatment (Addy et al., 1988), this doesn’t lead to a clinically
significant decrease in gingival disease. There are specific traits of malocclusion
which are associated with periodontal damage (e.g. anterior cross bite, deep overbite),
the correction of which will be beneficial (Seehra et al., 2009). Following treatment
adolescents report that they find it easier to keep their teeth clean and that there is less
food trapping (AlQuraini et al., 2019), though parents don’t mention this as a
perceived outcome (Shah et al., 2019).

There was a suggestion by some participants within this study that symptoms relating
to the temporomandibular joint (TMJ) would improve following orthodontic
treatment. This was not something that was mentioned as a perceived outcome by
adolescents or parents following treatment in previous studies (AlQuraini et al., 2019;
Shah et al., 2019) and is another controversial area in orthodontics, with the consensus
being that orthodontic treatment is likely to have a neutral effect in this regard (Luther,
1998a; Luther, 1998b).
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The expectation that treatment will aid the correct development of the jaws was
expressed by both adolescents and parents. This was mirrored by AlQuraini et al.
(2019) and Shah et al. (2019) in the perceived outcomes of treatment where the
avoidance of future problems was noted as a benefit.

For those individuals with an increased overjet (one quarter of the adolescents
included in this study had an overjet > 9mm), there is a significant increase in risk of
incisal trauma (Todd and Dodd, 1985) and reduction of the overjet leading to a
reduction in incisal trauma incidence is a recognised benefit of early treatment (Batista
et al., 2018). Despite attempted prompting through questions about contact sports and
use of mouthguards, no participants expressed an expectation of reduced risk of
trauma. One possible reason for this could be the requirement in Ireland that all
children playing football, hurling, camogie or rugby must wear a mouthguard and so
it is possible that the incidence of incisal trauma has reduced. None of the participants
may have experienced trauma or had a family member or friend with a history of
trauma and this may mean that participants are less aware of the risks of trauma and

do not associate it with the arrangement of their teeth.

6.1.7 Expected psycho-social benefits

Two expected psycho-social benefits were identified: improved self-confidence and
improved perception of dental appearance by others. Improvement in self-confidence
following treatment has been reported by adolescents (AlQuraini et al., 2019) and their
parents (Shah et al., 2019). Participants in the present study noted that they expected
that they may smile more in public following treatment and that they would be less
likely to be teased about their teeth. There have been reports of reduction in bullying
following interceptive orthodontic treatment which gives basis to support this
perception (Seehra et al., 2012). To expect, however, that orthodontic treatment will
have a major impact in the long-term on self-confidence may be unrealistic as the traits
associated with self-esteem seem to be relatively stable over time and are influenced

by many factors, not merely malocclusion (Chung et al., 2014; Orth et al., 2012).

The expectation that others will have an improved perception of one’s dental

appearance is important. Improved dental appearance has been linked with greater
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intelligence and greater likelihood of success in job interviews (Pithon et al., 2014).
Negative stereotyping can occur in malocclusions that deviate from the norm and
result in reduced, actual or perceived, peer group acceptance (Shaw et al., 1985).
Adolescents have reported that following treatment they feel that they “fit in” better

and were confident within themselves and socially (AlQuraini et al., 2019).

6.1.8 Expected functional benefits

Improved speech and improved ability to chew food were the expected functional
benefits. These were not considered to be benefits by every participant, largely by
those who felt they personally had an issue with speech or chewing. Certain
malocclusion traits are associated with specific speech problems and the correction of
these could lead to an improvement in speech. Speech patterns, however, develop early
in life before the eruption of the permanent teeth and teeth are not the sole players in
the production of speech, with higher brain functions and the organs of speech all
contributing (Riecker et al., 2005). As a result, the improvement of speech as a result
of orthodontic treatment is unpredictable (Johnson and Sandy, 1999) and caution
should be exercised when discussing this with patients.

Similar to speech, certain malocclusions such as anterior open bite may be associated
with masticatory difficulties and orthodontic treatment may help in these cases
(Hoppenreijs et al., 1999). In general, it is difficult to be certain that, for the majority
of patients, orthodontic treatment will truly lead to improved ability to chew foods.
Despite this parents and adolescents who have completed treatment do subjectively

report improved chewing ability (AlQuraini et al., 2019; Shah et al., 2019).

6.1.9 Expected behavioural change benefits

Three expected behavioural change benefits were discussed: improved oral hygiene
habits, improved dietary habits and cessation of bad habits. Adolescents and parents
both discussed how they expected oral hygiene habits, such as tooth-brushing, to
improve and two main reasons were proposed. Firstly, the desire to maintain the result
of the orthodontic treatment and avoid negative outcomes following a prolonged

period of treatment that required significant time investment from both the adolescent
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and the parent. Secondly, the influence of the orthodontic team by reinforcing oral
hygiene instructions repeatedly over the course of treatment, thus ingraining the habit.
Interestingly this perception was strongly parent-led, with no adolescents suggesting
that professional influence would alter their habits in this regard. These reasons mirror
the findings of Al Quraini et al, (2019) and Shah et al, (2019) with the exception that
following treatment adolescents were acutely aware of the influence that professional
oral hygiene instruction had on their habits. In the current study, it is possible that
either the parent themselves or someone in the family had previously had orthodontic
treatment and so they had seen first-hand how this may influence habits, whereas the

adolescent may not have had this experience.

The expectation that dietary habits would improve following treatment was
interesting, both being adolescent-led and male-led. It has been found that dietary
intake changes during orthodontic treatment (Ozdemir et al., 2021) including a
reduction in carbohydrate intake within the first three months. Parents and adolescents
have reported that changes in diet are maintained after treatment for similar reasons to
the changes in oral hygiene habits, that is following professional advice and through
possible fear of compromising the final result (AlQuraini et al., 2019; Shah et al.,
2019).

Cessation of bad habits, such as nail biting, was proposed as an expected benefit by
both parents and adolescents but only for those where the adolescent currently
undertook a bad habit. Parents were more likely to believe that their child did not
currently have any bad habits, but adolescents were more likely to admit that they did.
This seems to contradict the findings by Shah et al, (2019) where only parents reported
that cessation of a bad habit was an outcome following treatment while adolescents

did not mention this.
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6.2 Part 2 Comparison of results with existing literature

This study represents the first attempt to place the potential benefits of orthodontic
treatment in an order of perceived importance, according to adolescents and their
parents prior to orthodontic assessment. The views of general dental practitioners
(GDPs) and orthodontists have been assessed in this regard (Hunt et al., 2001). They
identified 14 potential benefits through a review of the literature, used a visual
analogue scale to score them, calculated mean scores and ranked the benefits in order
for each group. The top three items for both GDPs and orthodontists were improved
self-esteem, improved physical attractiveness and improved self-confidence. This
compares very similarly to the findings in the present study which showed that the top
two items for both parents and adolescents were improved self-confidence and
improved appearance of teeth. At the other end of the spectrum, they found that a
reduction in temporomandibular dysfunction (TMD) problems was the lowest ranked
item. In this study, the analogous item was improved jaw alignment and reduction in
clenching and grinding teeth which adolescents and parents seem to place a greater
emphasis on as a potential benefit, ranking seventh out of 11 items. Given the link
between TMD and orthodontic treatment or malocclusion is controversial and the
consensus currently being that orthodontic treatment has a neutral effect on TMD
symptoms (Luther, 1998a; Luther, 1998b), this could explain the low level of
importance attached by professionals, whereas adolescents and parents seem to place

a greater level of importance on this area.

Orthodontist and parent expectations regarding the likelihood of various benefits of
orthodontic treatment have also been investigated (Bennett et al., 1997). In a similar
manner they used interviews with parents and orthodontists to identify benefits and
also risks of orthodontic treatment. Participants then rated, on a six-point Likert scale,
the likelihood of each benefit occurring for their child (or “a child” in the case of the
orthodontists). The top scoring items for parents were ‘better bite’, ‘better smile” and
‘look better’. Orthodontists scored similar items highly with ‘better smile’, ‘teeth easy
to brush’ and ‘better bite’ placed at the top. In the present study parents also ranked
‘improved appearance of teeth’ highly (second highest), on the other hand, ‘ease of
keeping teeth clean’ ranked lower (sixth). Interestingly Bennett et al, (1997) found that

both parents and orthodontists ranked improvement in self-esteem as less likely to
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occur than other benefits. It is seemingly difficult to account for this though one
possibility, in the case of parents at least, is that their child was currently undergoing
treatment at the time of conducting the study which may have had a negative impact
on their self-esteem. The present study was conducted at the time of orthodontic
assessment, so any transient reduction in self-esteem resulting from orthodontic
treatment would not influence their perception of that as a potential longer-term
benefit.
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6.3 Strengths of this study

This appears to be the first study to explore, in a qualitative and quantitative
manner, perceptions of expected benefits, in adolescents and their parents, at
the stage of orthodontic assessment.

The mixed-methods design allowed both determination of what the expected
benefits were and the level of perceived importance of each of the benefits.
A purposive sampling technique ensured that views from a diverse sample of
the population were gathered.

Pilot interviews allowed refinement of the technique and modification of the
topic guide prior to beginning interviews with participants.

Expert advice was sought and provided by a designated qualitative research
company prior to conducting any interviews.

All interviews were conducted by a single, formally trained interviewer, in a
private room away from the clinical area which allowed for consistency and
put the participants at ease.

One-to-one interviews were used, rather than focus groups, which allowed
participants to open up more freely about topics that may be sensitive or
embarrassing.

Interviews were undertaken both before and after the national lockdown for

COVID-19, creating the potential for a more diverse range of views.
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6.4 Weaknesses of this study

The adolescent participants were selected from a high treatment need group in
a specific geographic location (North Cork) which may limit the external
validity of the findings.

The ranking exercise was conducted only after the first national lockdown for
COVID-19. This was mitigated by the fact that around one third of the
interviews in Part 1 were also conducted after the national lockdown.

The interviewer was a postgraduate orthodontic trainee, which may have
influenced the responses from participants. This was mitigated for by
introducing the interviewer as a researcher and ensuring that interview training

had been undertaken prior to commencing the study.
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6.5 Suggestions for further research

Longitudinal qualitative assessment, using semi-structured interviews, of expectations
prior to orthodontic treatment and perceptions of outcome in the same individuals
would provide valuable insight into how realistic the expectations are of what

orthodontic treatment can achieve.

Views should be gathered on how satisfied patients were with the information given
regarding benefits of treatment during the consent process in light of the perceived

benefits following treatment.

Exploration of the expected benefits of orthodontic treatment in different populations,
from different geographic locations, would allow assessment of similarities and

differences between each.
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CHAPTER SEVEN

CONCLUSIONS

118



7 Conclusions

The conclusions related to each of the aims of this project and the impact on the null

hypothesis are listed below.

Aim 1: To investigate expected benefits of orthodontic treatment from both an

adolescent and parent perspective.
Conclusions:

Adolescents and parents perceived 11 expected benefits from orthodontic treatment
affecting oral health, psycho-social, functional and behavioural categories.

Aim 2: To rank the expected benefits of orthodontic treatment identified by

adolescents and parents in order of perceived importance.

Conclusions:

Adolescents and parents ranked the expected benefits similarly with psycho-social
ranked highest. Within functional benefits, speech improvement was ranked lowest by
both but improved masticatory function was ranked of significantly greater importance

by adolescents.

Null hypothesis: There is no difference in the level of importance attached to the

expected benefits of orthodontic treatment by adolescents and their parents.

This null hypothesis is rejected for “improved ability to chew food”.

119



CHAPTER EIGHT

REFERENCES

120



8 References

ABED AL JAWAD, F., CUNNINGHAM, S. J., CROFT, N. & JOHAL, A. 2011. A
qualitative study of the early effects of fixed orthodontic treatment on dietary
intake and behaviour in adolescent patients. European Journal of
Orthodontics, 34, 432-436.

ABUALFARAJ, R. J.,, MCDONALD, F., DALY, B. & SCAMBLER, S. 2019.
Patients with cleft: Experiences, understanding and information provision
during treatment. Orthodontic and Craniofacial Research, 22, 289-295.

ACKERMAN, J. L. & PROFFIT, W. R. 1997. Soft tissue limitations in orthodontics:
treatment planning guidelines. The Angle Orthodontist, 67, 327-336.

ADDY, M., GRIFFITHS, G., DUMMER, P., KINGDON, A., HICKS, R., HUNTER,
M., NEWCOMBE, R. & SHAW, W. 1988. The association between tooth
irregularity and plaque accumulation, gingivitis, and caries in 11-12-year-old
children. European Journal of Orthodontics, 10, 76-83.

AINAMO, J., PALOHEIMO, L., NORDBLAD, A. & MURTOMAA, H. 1986.
Gingival recession in schoolchildren at 7, 12 and 17 years of age in Espoo,
Finland. Community Dentistry and Oral Epidemiology, 14, 283-286.

AITASALO, K., LEHTINEN, R. & OKSALA, E. 1972. An orthopantomography
study of prevalence of impacted teeth. International Journal of Oral Surgery,
1,117-120.

AL-MOGHRABI, D., COLONIO SALAZAR, F. B., JOHAL, A. & FLEMING, P. S.
2019. Factors influencing adherence to vacuum-formed retainer wear: A
qualitative study. Journal of Orthodontics, 46, 212-219.

ALBINO, J. E.,, LAWRENCE, S. D. & TEDESCO, L. A. 1994. Psychological and
social effects of orthodontic treatment. Journal of Behavioral Medicine, 17,
81-98.

ALLISON, P. J. & SCHWARTZ, S. 2003. Interproximal contact points and proximal
caries in posterior primary teeth. Pediatric Dentistry, 25, 334-340.

ALQURAINI, N., SHAH, R. & CUNNINGHAM, S. J. 2019. Perceptions of outcomes
of orthodontic treatment in adolescent patients: a qualitative study. European
Journal of Orthodontics, 41, 294-300.

121



ANDIAPPAN, M., GAO, W., BERNABE, E., KANDALA, N.-B. & DONALDSON,
A. N. 2014. Malocclusion, orthodontic treatment, and the Oral Health Impact
Profile (OHIP-14): Systematic review and meta-analysis. The Angle
Orthodontist, 85, 493-500.

ARROW, P., BRENNAN, D. & SPENCER, A. J. 2011. Quality of life and
psychosocial outcomes after fixed orthodontic treatment: a 17-year
observational cohort study. Community Dentistry and Oral Epidemiology, 39,
505-514.

BALE, C. & ARCHER, J. 2013. Self-perceived attractiveness, romantic desirability
and self-esteem: A mating sociometer perspective. Evolutionary Psychology,
11, 147470491301100107.

BANKSON, N. W. & BYRNE, M. C. 1962. The relationship between missing teeth
and selected consonant sounds. Journal of Speech and Hearing Disorders, 27,
341-348.

BARBER, S., PAVITT, S., MEADS, D., KHAMBAY, B. & BEKKER, H. 2019. Can
the current hypodontia care pathway promote shared decision-making?
Journal of Orthodontics, 46, 126-136.

BARBOSA DE ALMEIDA, A., LEITE, I. C. G. & ALVES DA SILVA, G. 2019.
Brazilian adolescents' perception of the orthodontic appliance: A qualitative
study. American Journal of Orthodontics and Dentofacial Orthopedics, 155,
490-497.

BATISTA, K., THIRUVENKATACHARI, B., HARRISON, J. E. & O'BRIEN, K. D.
2018. Orthodontic treatment for prominent upper front teeth (Class I
malocclusion) in children and adolescents. Cochrane Database of Systematic
Reviews.

BAUSS, O., ROHLING, J. & SCHWESTKA-POLLY, R. 2004. Prevalence of
traumatic injuries to the permanent incisors in candidates for orthodontic
treatment. Dental Traumatology, 20, 61-66.

BAZELEY, P. 2009. Analysing qualitative data: More than ‘identifying themes’.
Malaysian Journal of Qualitative Research, 2, 6-22.

BENNETT, M. E., MICHAELS, C., O’BRIEN, K., WEYANT, R., PHILLIPS, C. &
VIG, K. D. 1997. Measuring beliefs about orthodontic treatment. a

questionnaire approach. Journal of Public Health Dentistry, 57.

122



BENSON, P. E., JAVIDI, H. & DIBIASE, A. T. 2015. What is the value of orthodontic
treatment? British Dental Journal, 218, 185.

BIRKELAND, K., BOE, O. & WISTH, P. 1997. Subjective evaluation of dental and
psychological results after orthodontic treatment. Journal of Orofacial
Orthopedics, 58, 44-61.

BISHARA, S. E., CUMMINS, D. M. & ZAHER, A. R. 1997. Treatment and
posttreatment changes in patients with Class |1, Division 1 malocclusion after
extraction and nonextraction treatment. American Journal of Orthodontics and
Dentofacial Orthopedics, 111, 18-27.

BJERKLIN, K. 1994. Ectopic eruption of the maxillary first permanent molar. An
epidemiological, familial, aetiological and longitudinal clinical study. Swedish
Dental Journal. Supplement, 100, 1-66.

BOLLEN, A.-M. 2008. Effects of malocclusions and orthodontics on periodontal
health: evidence from a systematic review. Journal of Dental Education, 72,
912-918.

BOS, A., HOOGSTRATEN, J. & PRAHL-ANDERSEN, B. 2003. Expectations of
treatment and satisfaction with dentofacial appearance in orthodontic patients.
American Journal of Orthodontics and Dentofacial Orthopedics, 123.

BOWBEER, G. 1987. Saving the face and the TMJ--Part 4. The Functional
Orthodontist, 4, 8.

BOWMAN, S. J. & JOHNSTON JR, L. E. 2000. The esthetic impact of extraction and
nonextraction treatments on Caucasian patients. The Angle Orthodontist, 70,
3-10.

BRIN, I., BEN-BASSAT, Y., HELING, 1. & BREZNIAK, N. 2000. Profile of an
orthodontic patient at risk of dental trauma. Dental Traumatology, 16, 111-
115.

BURCH, J., NGAN, P. & HACKMAN, A. 1994. Diagnosis and treatment planning
for unerupted premolars. Pediatric Dentistry, 16, 89-89.

BUSCHANG, P. H. Masticatory ability and performance: the effects of mutilated and
maloccluded dentitions. Seminars in orthodontics, 2006. Elsevier, 92-101.

CANUT, J. A. & RAGA, C. 1983. Morphological analysis of cases with ectopic
eruption of the maxillary first permanent molar. The European Journal of
Orthodontics, 5, 249-253.

123



CARR, A. J., GIBSON, B. & ROBINSON, P. G. 2001. Is quality of life determined
by expectations or experience? British Medical Journal, 322.

CHADWICK, B. L., WHITE, D., MORRIS, A., EVANS, D. & PITTS, N. 2006. Non-
carious tooth conditions in children in the UK, 2003. British Dental Journal,
200, 379.

CHINTAKANON, K. & BOONPINON, P. 1998. Ectopic eruption of the first
permanent molars: prevalence and etiologic factors. The Angle Orthodontist,
68, 153-160.

CHUNG, J. M., ROBINS, R. W., TRZESNIEWSKI, K. H., NOFTLE, E. E.,
ROBERTS, B. W. & WIDAMAN, K. F. 2014. Continuity and change in self-
esteem during emerging adulthood. Journal of Personality and Social
Psychology, 106, 4609.

CIRGIC, E., KIELLBERG, H., HANSEN, K. & LEPP, M. 2015. Adolescents'
experiences of using removable functional appliances. Orthodontic and
Craniofacial Research, 18, 165-74.

COLLETT, A. R. 2000. Conservative management of lower second premolar
impaction. Australian Dental Journal, 45, 279-281.

CRESWELL, J. W. & CLARK, V. L. P. 2017. Designing and conducting mixed
methods research, Sage publications.

CRICHTON, N. 2001. Visual analogue scale (VAS). Journal of Clinical Nursing, 10,
706-6.

CUNHA-CRUZ, J., PASHOVA, H., PACKARD, J. D., ZHOU, L., HILTON, T.J. &
PRECEDENT, F. N. 2010. Tooth wear: prevalence and associated factors in
general practice patients. Community Dentistry and Oral Epidemiology, 38,
228-234.

CURT, B. C. 1994. Textuality and tectonics: Troubling social and psychological
science, Open University Press.

DAVIES, T., SHAW, W., WORTHINGTON, H., ADDY, M., DUMMER, P. &
KINGDON, A. 1991. The effect of orthodontic treatment on plaque and
gingivitis. American Journal of Orthodontics and Dentofacial Orthopedics,
99, 155-161.

DAVIS, B. B., BAYIRLI, B.,, RAMSAY, D. S., TURPIN, D. L., PAIGE, A. &
RIEDY, C. A. 2015. "Why do you want your child to have braces?"

124



Investigating the motivations of Hispanic/Latino and white parents. American
Journal of Orthodontics and Dentofacial Orthopedics, 148, 771-81.

DAVIS, L., ASHWORTH, P. & SPRIGGS, L. 1998. Psychological effects of aesthetic
dental treatment. Journal of Dentistry, 26, 547-554.

DE ALMEIDA ANDERSON, B., LEITE ISABEL CRISTINA, G. & DA SILVA
GIRLENE, A. 2018. Evidence in Orthodontics related to qualitative research.
Dental Press Journal of Orthodontics, 23, 64-71.

DE ALMEIDA PINTO-SARMENTO, T. C., ABREU, M. H., GOMES, M. C., DE
BRITO COSTA, E. M. M., MARTINS, C. C., GRANVILLE-GARCIA, A. F.
& PAIVA, S. M. 2016. Determinant factors of untreated dental caries and
lesion activity in preschool children using ICDAS. PloS one, 11, e0150116.

DENZIN, N. K. & LINCOLN, Y. S. 2018. The Sage Handbook of Qualitative
Research.

DI BIASE, D. 1969. Midline supernumeraries and eruption of the maxillary central
incisor. The Dental Practitioner and Dental Record, 20, 35.

DIBIASE, A. & SANDLER, P. 2001a. Does orthodontics damage faces? Dental
Update, 28, 98-104.

DIBIASE, A. & SANDLER, P. 2001b. Malocclusion, orthodontics and bullying.
Dental Update, 28, 464-466.

DOGRAMAC], E. J. & BRENNAN, D. S. 2019. The influence of orthodontic
treatment on dental caries: An Australian cohort study. Community Dentistry
and Oral Epidemiology, 47, 210-216.

DONNER, J. C. 2001. Using Q-sorts in participatory processes: An introduction to the
methodology. Social Development Papers, 36, 24-49.

DROBOCKY, O. B. & SMITH, R. J. 1989. Changes in facial profile during
orthodontic treatment with extraction of four first premolars. American
Journal of Orthodontics and Dentofacial Orthopedics, 95, 220-230.

DZIOPA, F. & AHERN, K. 2011. A systematic literature review of the applications
of Q-technique and its methodology. Methodology: European Journal of
Research Methods for the Behavioral and Social Sciences, 7, 39-55.

EGERMARK-ERIKSSON, I., INGERVALL, B. & CARLSSON, G. 1983. The
dependence of mandibular dysfunction in children on functional and

morphologic malocclusion. American Journal of Orthodontics, 83, 187-194.

125



EGERMARK, I., MAGNUSSON, T. & CARLSSON, G. E. 2003. A 20-year follow-
up of signs and symptoms of temporomandibular disorders and malocclusions
in subjects with and without orthodontic treatment in childhood. The Angle
Orthodontist, 73, 109-115.

EICHENBERGER, M., STAUDT, C. B., PANDIS, N., GNOINSKI, W. & ELIADES,
T. 2013. Facial attractiveness of patients with unilateral cleft lip and palate and
of controls assessed by laypersons and professionals. European Journal of
Orthodontics, 36, 284-2809.

EISMANN, D. & PRUSAS, R. 1990. Periodontal findings before and after orthodontic
therapy in cases of incisor cross-bite. European Journal of Orthodontics, 12,
281-283.

EL-HUNI, A., COLONIO SALAZAR, F. B., SHARMA, P. K. & FLEMING, P. S.
2019. Understanding factors influencing compliance with removable
functional appliances: A qualitative study. American Journal of Orthodontics
and Dentofacial Orthopedics, 155, 173-181.

EL-MANGOURY, N. H., GAAFAR, S. M. & MOSTAFA, Y. A. 1987. Mandibular
anterior crowding and periodontal disease. The Angle Orthodontist, 57, 33-38.

EL SAMAD YOUNES, S. A. & EL ANGBAWI, M. F. 1983. Gingival recession in
the mandibular central incisor region of Saudi schoolchildren aged 10-15
years. Community Dentistry and Oral Epidemiology, 11, 246-249.

ELIL L., BAR-TAT, Y. & KOSTOVETZKI, 1. 2001. At first glance: social meanings
of dental appearance. Journal of Public Health Dentistry, 61, 150-154.
FELIU, J. L. 1982. Long-term benefits of orthodontic treatment on oral hygiene.

American Journal of Orthodontics, 82, 473-477.

FERGUSON, J. 1990. Management of the unerupted maxillary canine. British Dental
Journal, 169, 11.

FERREIRA, C., PINTO-GOUVEIA, J. & DUARTE, C. 2013. Physical appearance as
a measure of social ranking: The role of a new scale to understand the
relationship between weight and dieting. Clinical psychology &
psychotherapy, 20, 55-66.

FLICK, U. 2019. An Introduction to Qualitative Research.

FONTIIN-TEKAMP, F., SLAGTER, A., VAN DER BILT, A., VAN'T HOF, M.,
WITTER, D., KALK, W. & JANSEN, J. 2000. Biting and chewing in

126



overdentures, full dentures, and natural dentitions. Journal of Dental Research,
79, 1519-1524.

GABRIS, K., MARTON, S. & MADLENA, M. 2006. Prevalence of malocclusions in
Hungarian adolescents. The European Journal of Orthodontics, 28, 467-470.

GASSEM, A. B., FOXTON, R., BISTER, D. & NEWTON, T. 2016. Development of
a measure of hypodontia patients' expectations of the process and outcome of
combined orthodontic and restorative treatment. Journal of Dentistry, 55, 114-
120.

GILLHAM, B. 2005. Research Interviewing: The range of techniques: A practical
guide, McGraw-Hill Education (UK).

GOSNEY, M. B. 1986. An investigation into some of the factors influencing the desire
for orthodontic treatment. British Journal of Orthodontics, 13, 87-94.
GROVER, P. S. & LORTON, L. 1985. The incidence of unerupted permanent teeth
and related clinical cases. Oral Surgery, Oral Medicine, Oral Pathology, 59,

420-425.

GUNNING, R. 1952. The technique of clear writing. 36-38.

HAFEZ, H. S., SHAARAWY, S. M., AL-SAKITI, A. A. & MOSTAFA, Y. A. 2012.
Dental crowding as a caries risk factor: a systematic review. American Journal
of Orthodontics and Dentofacial Orthopedics, 142, 443-450.

HARDWICK, L. J., SAYERS, M. S. & NEWTON, J. T. 2017. Patient’s expectations
of lingual orthodontic treatment: a qualitative study. Journal of Orthodontics,
44, 21-27.

HARRIS, M., FEINMANN, C., WISE, M. & TREASURE, F. 1993.
Temporomandibular joint and orofacial pain: clinical and medicolegal
management problems. British Dental Journal, 174, 129.

HATCH, J., SHINKAI, R., SAKAI, S., RUGH, J. D. & PAUNOVICH, E. 2001.
Determinants of masticatory performance in dentate adults. Archives of Oral
Biology, 46, 641-648.

HELM, S., KREIBORG, S. & SOLOW, B. 1985. Psychosocial implications of
malocclusion: a 15-year follow-up study in 30-year-old Danes. American
Journal of Orthodontics, 87, 110-118.

127



HONN, M., DIETZ, K., EISELT, M.-L. & GOZ, G. 2008. Attractiveness of facial
profiles as rated by individuals with different levels of education. Journal of
Orofacial Orthopedics/Fortschritte der Kieferorthopadie, 69, 20-30.

HOPPENRENS, T., HAKMAN, E., VAN'T HOF, M., STOELINGA, P., TUINZING,
D. & FREIHOFER, H. 1999. Psychologic implications of surgical-orthodontic
treatment in patients with anterior open bite. The International Journal of Adult
Orthodontics and Orthognathic Surgery, 14, 101-112.

HUNT, O., HEPPER, P., JOHNSTON, C., STEVENSON, M. & BURDEN, D. 2001.
Professional perceptions of the benefits of orthodontic treatment. European
Journal of Orthodontics, 23, 315-323.

HUSAIN, J., BURDEN, D. & MCSHERRY, P. 2010. Management of the palatally
ectopic maxillary canine. National Clinical Guidelines, Faculty of Dental
Surgery, Royal College of Surgeons of England.

HUTSON, D. J. 2013. “Your body is your business card”: Bodily capital and health
authority in the fitness industry. Social Science & Medicine, 90, 63-71.
INGLEHART, M. R. & BAGRAMIAN, R. 2002. Oral health-related quality of life,

Quintessence Pub.

JAMIESON, S. 2004. Likert scales: How to (ab) use them? Medical Education, 38,
1217-1218.

JARVINEN, S. 1978. Incisal overjet and traumatic injuries to upper permanent
incisors: A retrospective study. Acta Odontologica Scandinavica, 36, 359-362.

JOFFE, H. 2012. Thematic analysis. Qualitative Research Methods in Mental Health
and Psychotherapy, 1.

JOHNSEN, D. C. 1977. Prevalence of delayed emergence of permanent teeth as a
result of local factors. The Journal of the American Dental Association, 94,
100-106.

JOHNSON, N. C. & SANDY, J. R. 1999. Tooth position and speech—is there a
relationship? The Angle Orthodontist, 69, 306-310.

JOHNSTON, C., HUNT, O., BURDEN, D., STEVENSON, M. & HEPPER, P. 2005a.
The influence of mandibular prominence on facial attractiveness. European
Journal of Orthodontics, 27, 129-133.

128



JOHNSTON, D., HUNT, O., JOHNSTON, C., BURDEN, D., STEVENSON, M. &
HEPPER, P. 2005b. The influence of lower face vertical proportion on facial
attractiveness. European Journal of Orthodontics, 27, 349-354.

JORDAN, A. S.,, MCSHARRY, D. G. & MALHOTRA, A. 2014. Adult obstructive
sleep apnoea. The Lancet, 383, 736-747.

JOSEFSSON, E., LINDSTEN, R. & HALLBERG, L. R. M. 2010. A qualitative study
of the influence of poor dental aesthetics on the lives of young adults. Acta
Odontologica Scandinavica, 68, 19-26.

KENEALY, P. M., KINGDON, A., RICHMOND, S. & SHAW, W. C. 2007. The
cardiff dental study: a 20-year critical evaluation of the psychological health
gain from orthodontic treatment. British Journal of Health Psychology, 12.

KERR, W. & O'DONNELL, J. 1990. Panel perception of facial attractiveness. British
Journal of Orthodontics, 17, 299-304.

KETTLE, J. E., HYDE, A. C., FRAWLEY, T., GRANGER, C., LONGSTAFF, S. J.
& BENSON, P. E. 2020. Managing orthodontic appliances in everyday life: A
qualitative study of young people’s experiences with removable functional
appliances, fixed appliances and retainers. Journal of Orthodontics, 47, 47-54.

KLAGES, U., BRUCKNER, A. & ZENTNER, A. 2004. Dental aesthetics, self-
awareness, and oral health-related quality of life in young adults. European
Journal of Orthodontics, 26, 507-514.

KOKICH, V. & MATHEWS, D. 1993. Surgical and orthodontic management of
impacted teeth. Dental Clinics of North America, 37, 181-204.

KONSTANTONIS, D. 2012. The impact of extraction vs nonextraction treatment on
soft tissue changes in Class | borderline malocclusions. The Angle
Orthodontist, 82, 209-217.

KOROLUK, L. D., TULLOCH, J. C. & PHILLIPS, C. 2003. Incisor trauma and early
treatment for Class Il Division 1 malocclusion. American Journal of
Orthodontics and Dentofacial Orthopedics, 123, 117-125.

KOSCINSKI, K. 2013. Perception of facial attractiveness from static and dynamic
stimuli. Perception, 42, 163-175.

KRAMER, R. M. & WILLIAMS, A. C. 1970. The incidence of impacted teeth: a
survey at Harlem Hospital. Oral Surgery, Oral Medicine, Oral Pathology and
Oral Radiology, 29, 237-241.

129



KRUEGER, R. A. 2014. Focus groups: A practical guide for applied research, Sage
publications.

KUROL, J. & BJERKLIN, K. 1982a. Ectopic eruption of maxillary first permanent
molars: familial tendencies. ASDC Journal of Dentistry for Children, 49, 35-
38.

KUROL, J. & BJERKLIN, K. 1982b. Resorption of maxillary second primary molars
caused by ectopic eruption of the maxillary first permanent molar: a
longitudinal and histological study. ASDC Journal of Dentistry for Children,
49, 273.

LIKERT, R. 1932. A technique for the measurement of attitudes. Archives of
Psychology.

LIN, F.,HE, Y., NI, Z, OLIVE, R.,REN, M., YAO, L. & YE, Q. 2017. Individualized
intervention to reduce anxiety in adult orthodontic patients based on Q
methodology. American Journal of Orthodontics and Dentofacial
Orthopedics, 152, 161-170.

LITTLEWOOD, S. J. & MITCHELL, L. 2019. An Introduction to Orthodontics,
Oxford university press.

LIVIERATOS, F. A. & JOHNSTON JR, L. E. 1995. A comparison of one-stage and
two-stage nonextraction alternatives in matched Class Il samples. American
Journal of Orthodontics and Dentofacial Orthopedics, 108, 118-131.

LOCKER, D. & ALLEN, F. 2007. What do measures of ‘oral health-related quality
of life’measure? Community Dentistry and Oral Epidemiology, 35, 401-411.

LOCKER, D., CLARKE, M. & PAYNE, B. 2000. Measuring oral health and quality
of life Measuring oral health and quality of life, 1997. Journal of Dental
Research, 79, 970-975.

LUNDSTROM, A. 1984. Nature versus nurture in dento-facial variation*. European
Journal of Orthodontics, 6, 77-91.

LUPPANAPORNLARP, S. & JOHNSTON JR, L. E. 1993. The effects of premolar-
extraction: a long-term comparison of outcomes in “clear-cut” extraction and
nonextraction Class Il patients. The Angle Orthodontist, 63, 257-272.

LUTHER, F. 1998a. Orthodontics and the temporomandibular joint: where are we
now? Part 1. Orthodontic treatment and temporomandibular disorders. The
Angle Orthodontist, 68, 295-304.

130



LUTHER, F. 1998b. Orthodontics and the temporomandibular joint: where are we
now? Part 2. Functional occlusion, malocclusion, and TMD. The Angle
Orthodontist, 68, 305-318.

LUTHER, F., LAYTON, S. & MCDONALD, F. 2010. Orthodontics for treating
temporomandibular joint (TMJ) disorders. Cochrane Database of Systematic
Reviews.

MAGALHAES, I. B., PEREIRA, L. J., MARQUES, L. S. & GAMEIRO, G. H. 2010.
The influence of malocclusion on masticatory performance. The Angle
Orthodontist, 80, 981-987.

MAGANZINI, A. L., SCHROETTER, S. B. & FREEMAN, K. 2013. Improvement in
smile esthetics following orthodontic treatment: A retrospective study utilizing
standardized smile analysis. The Angle Orthodontist, 84, 492-499.

MARSHALL, C. & ROSSMAN, G. B. 2014. Designing qualitative research, Sage
publications.

MASON, J. 2002. Designing qualitative research. Qualitative Researching, 2.

MASOOD, M., MASOOD, Y. & NEWTON, T. 2014. Cross-bite and oral health
related quality of life in young people. Journal of Dentistry, 42, 249-255.

MCKAY, C. 1978. The unerupted maxillary canine. An assessment of the role of
surgery in 2, 500 treated cases. British Dental Journal, 145, 207.

MCNAMARA, C. & MCNAMARA, T. G. 2005. Mandibular premolar impaction: 2
case reports. Journal of the Canadian Dental Association, 71.

MEAD, S. V. 1930. Incidence of impacted teeth. International Journal of
Orthodontia, Oral Surgery and Radiography, 16, 885-890.

MEANEY, S., ANWEIGI, L., ZIADA, H. & ALLEN, F. 2011. The impact of
hypodontia: a qualitative study on the experiences of patients. The European
Journal of Orthodontics, 34, 547-552.

MEYER-MARCOTTY, P. & STELLZIG-EISENHAUER, A. 2009. Dentofacial self-
perception and social perception of adults with unilateral cleft lip and palate.
Journal of Orofacial Orthopedics/Fortschritte der Kieferorthopadie, 70, 224-
236.

MITTAL, T. K., ATACK, N. E., NAISH, H. J., WILLIAMS, J. C., PURYER, J. S.,
SANDY, J. R. & IRELAND, A. J. 2018. The Aberrant Canine Part 2:
Treatment. Orthodontic Update, 11, 6-12.

131



MOHLIN, B. O., DERWEDUWEN, K., PILLEY, R., KINGDON, A., SHAW, W. &
KENEALY, P. 2004. Malocclusion and temporomandibular disorder: a
comparison of adolescents with moderate to severe dysfunction with those
without signs and symptoms of temporomandibular disorder and their further
development to 30 years of age. The Angle Orthodontist, 74, 319-327.

MONTEMURRO, B. & GILLEN, M. M. 2013. Wrinkles and sagging flesh: Exploring
transformations in women's sexual body image. Journal of Women & Aging,
25, 3-23.

MOONEY, G., MORGAN, A., RODD, H. & NORTH, S. 2007. Ectopic eruption of
first permanent molars: A preliminary report of presenting features and
associations. European Archives of Paediatric Dentistry, 8, 153-157.

MULGREW, B., DRAGE, K., GARDINER, P., IRELAND, T. & SANDY, J. R. 2009.
An evaluation of the effects of a web-based modular teaching programme,
housed within a virtual learning environment on orthodontic training for
specialist registrars. Journal of Orthodontics, 36, 167-176.

MWANGI, C. W., RICHMOND, S. & HUNTER, M. L. 2009. Relationship between
malocclusion, orthodontic treatment, and tooth wear. American Journal of
Orthodontics and Dentofacial Orthopedics, 136, 529-535.

NEWTON, T. 2000. Qualitative research and evidence-based dentistry: linking
evidence to practice. Evidence - Based Dentistry, 2, 104-106.

NG, D., DE SILVA, R. K., SMIT, R., DE SILVA, H. & FARELLA, M. 2012. Facial
attractiveness of skeletal Class Il patients before and after mandibular
advancement surgery as perceived by people with different backgrounds.
European Journal of Orthodontics, 35, 515-520.

NGUYEN, D. D. & TURLEY, P. K. 1998. Changes in the Caucasian male facial
profile as depicted in fashion magazines during the twentieth century.
American Journal of Orthodontics and Dentofacial Orthopedics, 114, 208-
217.

O’Brien, B.C., Harris, 1.B., Beckman, T.J., Reed, D.A. and Cook, D.A., 2014.
Standards for reporting qualitative research. a synthesis of
recommendations. Academic Medicine, 89(9), 1245-1251.

O'BRIEN, K. 2013. Orthodontic research: If we know the answers, are we asking the

right questions? Seminars in Orthodontics, 19, 137-141.

132



O'KEEFFE, M., COLLINS, J. M. & CUNNINGHAM, S. J. 2016. Evaluation of the
orthodontic component of the hypodontia care pathway. Journal of
Orthodontics, 43, 268-275.

OLWEUS, D. 1994. Bullying at school: basic facts and effects of a school based
intervention program. Journal of Child Psychology and Psychiatry, 35, 1171-
1190.

ORTH, U., ROBINS, R. W. & WIDAMAN, K. F. 2012. Life-span development of
self-esteem and its effects on important life outcomes. Journal of Personality
and Social Psychology, 102, 1271.

ORTH, U., TRZESNIEWSKI, K. H. & ROBINS, R. W. 2010. Self-esteem
development from young adulthood to old age: a cohort-sequential
longitudinal study. Journal of Personality and Social Psychology, 98, 645.

OWENS, S., BUSCHANG, P. H.,, THROCKMORTON, G. S., PALMER, L. &
ENGLISH, J. 2002. Masticatory performance and areas of occlusal contact and
near contact in subjects with normal occlusion and malocclusion. American
Journal of Orthodontics and Dentofacial Orthopedics, 121, 602-609.

OZDEMIR, M., ILHAN, A., GORUCU-COSKUNER, H., TANER, T. & BILGIC, P.
2021. Assessment of food consumption changes in adolescents during
orthodontic treatment. American Journal of Orthodontics and Dentofacial
Orthopedics.

PABARI, S., MOLES, D. R. & CUNNINGHAM, S. J. 2011. Assessment of
motivation and psychological characteristics of adult orthodontic patients.
American Journal of Orthodontics and Dentofacial Orthopedics, 140, €263-
72.

PALOMARES, N. B., CELESTE, R. K., DE OLIVEIRA, B. H. & MIGUEL, J. A. M.
2012. How does orthodontic treatment affect young adults' oral health-related
quality of life? American Journal of Orthodontics and Dentofacial
Orthopedics, 141, 751-758.

PAQUETTE, D. E., BEATTIE, J. R. & JOHNSTON JR, L. E. 1992. A long-term
comparison of nonextraction and premolar extraction edgewise therapy in
“borderline” Class II patients. American Journal of Orthodontics and
Dentofacial Orthopedics, 102, 1-14.

133



PARFITT, G. & MJOR, 1. 1964. A clinical evaluation of local gingival recession in
children. Journal of Dentistry for Children, 31, 257-62.

PARK, Y.-C. & BURSTONE, C. J. 1986. Soft-tissue profile-fallacies of hard-tissue
standards in treatment planning. American Journal of Orthodontics and
Dentofacial Orthopedics, 90, 52-62.

PARKIN, N., BENSON, P. E., THIND, B., SHAH, A., KHALIL, I. & GHAFOOR,
S. 2017. Open versus closed surgical exposure of canine teeth that are
displaced in the roof of the mouth. Cochrane Database of Systematic Reviews.

PARKIN, N., FURNESS, S., SHAH, A., THIND, B., MARSHMAN, Z., GLENROY,
G., DYER, F. & BENSON, P. E. 2012. Extraction of primary (baby) teeth for
unerupted palatally displaced permanent canine teeth in children. Cochrane
Database of Systematic Reviews.

PEARCE, J. 1991. Bullying: A practical guide to coping for schools. London:
Kidscape.

PECK, H. 1970. PeckS. A concept of facial esthetics. The Angle Orthodontist, 40.

PERRY, J., JOHNSON, I., POPAT, H., MORGAN, M. Z. & GILL, P. 2018.
Adolescent perceptions of orthodontic treatment risks and risk information: A
qualitative study. Journal of Dentistry, 74, 61-70.

PHILLIPS, C., BRODER, H. L. & BENNETT, M. E. 1997. Dentofacial disharmony:
motivations for seeking treatment. International Journal of Adult Orthodontics
and Orthognathic Surgery, 12.

PIOVESAN, C., ANTUNES, J. L. F., GUEDES, R. S. & ARDENGHI, T. M. 2010.
Impact of socioeconomic and clinical factors on child oral health-related
quality of life (COHRQoL). Quality of Life Research, 19, 1359-1366.

PITHON, M. M., NASCIMENTO, C. C., BARBOSA, G. C. G. & COQUEIRO, R. D.
S. 2014. Do dental esthetics have any influence on finding a job? American
Journal of Orthodontics and Dentofacial Orthopedics, 146, 423-429.

PITTS, N. B. & RIMMER, P. 1992. An in vivo comparison of radiographic and
directly assessed clinical caries status of posterior approximal surfaces in
primary and permanent teeth. Caries Research, 26, 146-152.

PRABAKARAN, R., SEYMOUR, S., MOLES, D. R. & CUNNINGHAM, S. J.

2012a. Motivation for orthodontic treatment investigated with Q-

134



methodology: patients’ and parents’ perspectives. American Journal of
Orthodontics and Dentofacial Orthopedics, 142.

PRABAKARAN, R., SEYMOUR, S., MOLES, D. R. & CUNNINGHAM, S. J.
2012b. Motivation for orthodontic treatment investigated with Q-
methodology: Patients” and parents’ perspectives. American Journal of
Orthodontics and Dentofacial Orthopedics, 142, 213-220.

PROFFIT, W. R., FIELDS, H. W., LARSON, B. E. & SARVER, D. M. 2019.
Contemporary orthodontics.

PROVE, S. A, FREER, T. J. & TAVERNE, A. A. 1997. Perceptions of orthodontic
appliances among grade seven students and their parents. Australian
Orthodontic Journal, 15, 30.

QUINN PATTON, M. 2002. Qualitative research and evaluation methods. Sage.

RAMOS-JORGE, J., PORDEUS, I. A., RAMOS-JORGE, M. L., MARQUES, L. S.
& PAIVA, S. M. 2014. Impact of untreated dental caries on quality of life of
preschool children: different stages and activity. Community Dentistry and
Oral Epidemiology, 42, 311-322.

RATCLIFFE, J., LANCSAR, E., FLINT, T., KAAMBWA, B., WALKER, R,
LEWIN, G., LUSZCZ, M. & CAMERON, I. D. 2017. Does one size fit all?
Assessing the preferences of older and younger people for attributes of quality
of life. Quality of Life Research, 26, 299-3009.

RIECKER, A., MATHIAK, K., WILDGRUBER, D., ERB, M., HERTRICH, I.,
GRODD, W. & ACKERMANN, H. 2005. fMRI reveals two distinct cerebral
networks subserving speech motor control. Neurology, 64, 700-706.

RIOLO, M. L., BRANDT, D. & TENHAVE, T. R. 1987. Associations between
occlusal characteristics and signs and symptoms of TMJ dysfunction in
children and young adults. American Journal of Orthodontics and Dentofacial
Orthopedics, 92, 467-477.

ROSS, C. K., FROMMELT, G., HAZELWOOD, L. & CHANG, R. W. 1987. The role
of expectations in patient satisfaction with medical care. Journal of Health
Care Marketing, 7.

RUBIN, D., VEDRENNE, D. & PORTNOF, J. 2003. Orthodontically guided eruption
of mandibular second premolar following enucleation of an inflammatory cyst:

case report. Journal of Clinical Pediatric Dentistry, 27, 19-23.

135



RUBIN, H.J. & RUBIN, I. S. 2011. Qualitative interviewing: The art of hearing data,
sage.

RUGH, J. D., BARGHI, N. & DRAGO, C. 1984. Experimental occlusal discrepancies
and nocturnal bruxism. Journal of Prosthetic Dentistry, 51, 548-553.

RYAN, F. S., BARNARD, M. & CUNNINGHAM, S. J. 2012. Impact of dentofacial
deformity and motivation for treatment: A qualitative study. American Journal
of Orthodontics and Dentofacial Orthopedics, 141, 734-742.

RYAN, F. S., SHUTE, J. & CUNNINGHAM, S. J. 2009. A qualitative study of
orthognathic patients' perceptions of referral to a mental health professional:
part 1--questionnaire development. Journal of Orthodontics, 36, 85-92.

RYAN, G. W. & BERNARD, H. R. 2000. Data management and analysis methods.
Handbook of qualitative research, 2, 769-802.

SA-PINTO, A. C., REGO, T. M., MARQUES, L. S., MARTINS, C. C., RAMOS-
JORGE, M. L. & RAMOS-JORGE, J. 2018. Association between
malocclusion and dental caries in adolescents: a systematic review and meta-
analysis. European Archives of Paediatric Dentistry, 19, 73-82.

SABRI, R. 2005. The eight components of a balanced smile. Journal of Clinical
Orthodontics, 39, 155-67.

SALDANA, J. 2021. The coding manual for qualitative researchers, SAGE
Publications Limited.

SAYERS, M. S., CUNNINGHAM, S. J. & NEWTON, T. J. 2019. Patients’
expectations: is there a typical patient? Journal of Orthodontics,
1465312519892008.

SEALE, C. 1999. Quality in qualitative research. Qualitative Inquiry, 5, 465-478.

SEEHRA, J., FLEMING, P. S. & DIBIASE, A. T. 2009. Orthodontic treatment of
localised gingival recession associated with traumatic anterior crossbite.
Australian Orthodontic Journal, 25, 76.

SEEHRA, J., FLEMING, P. S., NEWTON, T. & DIBIASE, A. T. 2011a. Bullying in
orthodontic patients and its relationship to malocclusion, self-esteem and oral
health-related quality of life. Journal of Orthodontics, 38, 247-256.

SEEHRA, J.,, NEWTON, J. T. & DIBIASE, A. T. 2012. Interceptive orthodontic
treatment in bullied adolescents and its impact on self-esteem and oral-health-
related quality of life. European Journal of Orthodontics, 35, 615-621.

136



SEEHRA, J., WINCHESTER, L., DIBIASE, A. T. & COBOURNE, M. T. 2011b.
Orthodontic management of ectopic maxillary first permanent molars: a case
report. Australian Orthodontic Journal, 27, 57.

SEIDMAN, G. & MILLER, O. S. 2013. Effects of gender and physical attractiveness
on visual attention to Facebook profiles. Cyberpsychology, Behavior, and
Social Networking, 16, 20-24.

SELIGMAN, D., PULLINGER, A. & SOLBERG, W. 1988. The prevalence of dental
attrition and its association with factors of age, gender, occlusion, and TMJ
symptomatology. Journal of Dental Research, 67, 1323-1333.

SHAH, R., ALQURAINI, N. & CUNNINGHAM, S. J. 2019. Parents’ perceptions of
outcomes of orthodontic treatment in adolescent patients: a qualitative study.
European Journal of Orthodontics, 41, 301-307.

SHAPIRA, Y., BORELL, G., NAHLIELI, O. & KUFTINEC, M. M. 1998. Uprighting
mesially impacted mandibular permanent second molars. The Angle
Orthodontist, 68, 173-178.

SHAW, W., MEEK, S. & JONES, D. 1980. Nicknames, teasing, harassment and the
salience of dental features among school children. British Journal of
Orthodontics, 7, 75-80.

SHAW, W. C. 1981. The influence of children's dentofacial appearance on their social
attractiveness as judged by peers and lay adults. American Journal of
Orthodontics, 79, 399-415.

SHAW, W. C., REES, G., DAWE, M. & CHARLES, C. 1985. The influence of
dentofacial appearance on the social attractiveness of young adults. American
Journal of Orthodontics, 87, 21-26.

SHAW, W. C., RICHMOND, S., KENEALY, P. M., KINGDON, A. &
WORTHINGTON, H. 2007. A 20-year cohort study of health gain from
orthodontic treatment: psychological outcome. American Journal of
Orthodontics and Dentofacial Orthopedics, 132, 146-157.

SILVERMAN, D. 2015. Interpreting qualitative data.

SINKO, K., JAGSCH, R., BENES, B., MILLESI, G., FISCHMEISTER, F. &
EWERS, R. 2012. Facial aesthetics and the assignment of personality traits
before and after orthognathic surgery. International Journal of Oral and
Maxillofacial Surgery, 41, 469-476.

137



SISCHO, L. & BRODER, H. 2011. Oral health-related quality of life: what, why, how,
and future implications. Journal of Dental Research, 90, 1264-1270.

SMITH, J. A. 2011. Evaluating the contribution of interpretative phenomenological
analysis. Health Psychology Review, 5, 9-27.

SMITH, J. A. & SHINEBOURNE, P. 2012. Interpretative phenomenological
analysis, American Psychological Association.

SNOW, K. 1961. Articulation proficiency in relation to certain dental abnormalities.
Journal of Speech and Hearing Disorders, 26, 209-212.

SOMA, K. J.,, THOMSON, W. M., MORGAINE, K. C. & HARDING, W. J. 2012a.
A qualitative investigation of specialist orthodontists in New Zealand. Part 1.
Orthodontists and orthodontic practice. Australian Orthodontic Journal, 28, 2-
16.

SOMA, K. J.,, THOMSON, W. M., MORGAINE, K. C. & HARDING, W. J. 2012b.
A qualitative investigation of specialist orthodontists in New Zealand: part 2.
Orthodontists' working lives and work-life balance. Australian Orthodontic
Journal, 28, 170-80.

SONNESEN, L. & BAKKE, M. 2001. Bite force in pre-orthodontic children with
unilateral crossbite. European Journal of Orthodontics, 23, 741-749.

STANFORD, N.D., IP, T. B. & DURHAM, J. 2014. Adult orthodontic patients' views
regarding dentofacial normality: a qualitative study. American Journal of
Orthodontics and Dentofacial Orthopedics, 145, 287-95.

STEPHENS, R., RYAN, F. S. & CUNNINGHAM, S. J. 2013. Information-seeking
behavior of adolescent orthodontic patients. American Journal of Orthodontics
and Dentofacial Orthopedics, 143, 303-309.

STIVAROS, N. & MANDALL, N. 2000. Radiographic factors affecting the
management of impacted upper permanent canines. British Journal of
Orthodontics, 27, 169-173.

STRAW, A. & CORBIN, J. 1990. Basics of qualitative research: Grounded theory.

STREINER, D. L., NORMAN, G. R. & CAIRNEY, J. 2015. Health measurement
scales: a practical guide to their development and use, Oxford University
Press, USA.

138



TAGHAVI BAYAT, J.,, HALLBERG, U., LINDBLAD, F., HUGGARE, J. &
MOHLIN, B. 2013. Daily life impact of malocclusion in Swedish adolescents:
a grounded theory study. Acta Odontol Scand, 71, 792-8.

TAKAGI, S. & KOYAMA, S. 1998. Guided eruption of an impacted second premolar
associated with a dentigerous cyst in the maxillary sinus of a 6-year-old child.
Journal of Oral and Maxillofacial Surgery, 56, 237-239.

TALASS, M. F., TOLLAAE, L. & BAKER, R. C. 1987. Soft-tissue profile changes
resulting from retraction of maxillary incisors. American Journal of
Orthodontics and Dentofacial Orthopedics, 91, 385-394.

TANG, X., CAl J, LIN, B,, YAO, L. & LIN, F. 2015. Motivation of adult female
patients seeking orthodontic treatment: an application of Q-methodology.
Patient Preference and Adherence, 9, 249.

TATARUNAITE, E., PLAYLE, R., HOOD, K., SHAW, W. & RICHMOND, S. 2005.
Facial attractiveness: a longitudinal study. American Journal of Orthodontics
and Dentofacial Orthopedics, 127, 676-682.

THILANDER, B. & BJERKLIN, K. 2011. Posterior crossbite and temporomandibular
disorders (TMDs): need for orthodontic treatment? European Journal of
Orthodontics, 34, 667-673.

THOMAS, S., TURNER, S. & SANDY, J. 1998. Autotransplantation of teeth: is there
a role? British Journal of Orthodontics, 25, 275-282.

TODD, J. E. & DODD, T. 1985. Children's Dental Health in the United Kingdom,
1983: A Survey Carried Out by the Social Survey Division of OPCS, on Behalf
of the United Kingdom Health Departments, in Collaboration with the Dental
Schools of the Universities of Birmingham and Newcastle, Stationery Office.

TODD, Z. 2004. Mixing methods in psychology : the integration of qualitative and
quantitative methods in theory and practice.

TRZESNIEWSKI, K. H., DONNELLAN, M. B. & ROBINS, R. W. 2003. Stability of
self-esteem across the life span. Journal of Personality and Social Psychology,
84, 205.

TUNG, A. W. & KIYAK, H. A. 1998. Psychological influences on the timing of
orthodontic treatment. American Journal of Orthodontics and Dentofacial
Orthopedics, 113.

139



TWIGGE, E., ROBERTS, R. M., JAMIESON, L., DREYER, C. W. & SAMPSON,
W. J. 2016a. The psycho-social impact of malocclusions and treatment
expectations of adolescent orthodontic patients. European Journal of
Orthodontics, 38, 593-601.

TWIGGE, E., ROBERTS, R. M., JAMIESON, L., DREYER, C. W. & SAMPSON,
W. J. 2016b. Qualitative evaluation of pretreatment patient concerns in
orthodontics. American Journal of Orthodontics and Dentofacial Orthopedics,
150, 49-57.

VARPIO, M. & WELLFELT, B. 1988. Disturbed eruption of the lower second molar:
clinical appearance, prevalence, and etiology. ASDC Journal of Dentistry for
Children, 55, 114-118.

VEEROQO, H. J., CUNNINGHAM, S. J.,, NEWTON, J. T. & TRAVESS, H. C. 2014.
Motivation and compliance with intraoral elastics. American Journal of
Orthodontics and Dentofacial Orthopedics, 146, 33-9.

WARREN, J. J.,, SLAYTON, R., YONEZU, T., KANELLIS, M. & LEVY, S. 2003.
Interdental spacing and caries in the primary dentition. Pediatric Dentistry, 25,
109-113.

WATKINSON, S., HARRISON, J. E., FURNESS, S. & WORTHINGTON, H. V.
2013. Orthodontic treatment for prominent lower front teeth (Class Il
malocclusion) in children. Cochrane Database of Systematic Reviews.

WEINBERG, B. 1968. A cephalometric study of normal and defective/s/articulation
and variations in incisor dentition. Journal of Speech and Hearing Research,
11, 288-300.

WONG, L., RYAN, F. S., CHRISTENSEN, L. R. & CUNNINGHAM, S. J. 2018.
Factors influencing satisfaction with the process of orthodontic treatment in
adult patients. American Journal of Orthodontics and Dentofacial
Orthopedics, 153, 362-370.

YAOQ, J., LI, D.-D., YANG, Y.-Q., MCGRATH, C. P. J. & MATTHEOQOS, N. 2016.
What are patients’ expectations of orthodontic treatment: a systematic review.
BMC Oral Health, 16, 19.

YAO, L., XU, X, NI, Z.,, ZHENG, M. & LIN, F. 2015. Use of Q methodology to
assess the concerns of adult female individuals seeking orthodontic treatment.
Patient Preference and Adherence, 9, 47-55.

140



YAQOOB, O., O’NEILL, J., GREGG, T., NOAR, J., COBOURNE, M. & MORRIS,
D. 2010. Management of unerupted maxillary incisors. V [online].[cit. 2014-
04-13]. DostupneA na internetu: http://www. rcseng. ac. uk/fds/publications-
clinical-guidelines/clinical-guidelines/documents/ManMaxIncisors2010.
pdf.[online].

YAWAKA, Y., KAGA, M., OSANAI, M., FUKUI, A. & OGUCHI, H. 2002. Delayed
eruption of premolars with periodontitis of primary predecessors and a cystic
lesion: a case report. International Journal of Paediatric Dentistry, 12, 53-60.

YIP, K. & SMALES, R. 2012. Clinical guide to oral diagnosis and treatment
planning, London, British Dental Association.

YITSCHAKY, O., HOFNUNG, T. & ZINI, A. 2015. A call for qualitative research in
Orthodontics. Refu'at ha-peh veha-shinayim (1993), 32, 30-6, 61.

YOUNG, T. M. & SMITH, R. J. 1993. Effects of orthodontics on the facial profile: a
comparison of changes during nonextraction and four premolar extraction
treatment. American Journal of Orthodontics and Dentofacial Orthopedics,
103, 452-458.

YU, X, LIU, B, PEI, Y. & XU, T. 2013. Evaluation of facial attractiveness for
patients with malocclusion: a machine-learning technique employing
Procrustes. The Angle Orthodontist, 84, 410-416.

ZERAATKAR, M., AJAMI, S., NADJMI, N., FAGHIHI, S. A. & GOLKARI, A.
2019. A qualitative study of children's quality of life in the context of living
with cleft lip and palate. Pediatric Health and Medical Therapies, 10, 13-20.

141



CHAPTER NINE
APPENDICES

142



9 Appendices

9.1 Appendix 1 - Ethical Approval

COISTE EITICE UM THAIGHDE CLINICITIL
Clinical Research Ethics Committee of the Cork Teaching Hospitals

University College Cork

Tel: +153-21-4501501 Lancaster Hall
Ernad| crecdfuct b & Litthe Hamaver Street
Cork

Ireland

CREC Mevirw Malsrances Kumber: ECM 4 x) 100619
& ECM 3 u) 2209

Dake: 36" Saplember 2010
Professor Declan Milet

Profasssr of

Gork University Denial School and Moespnal

fillan

Sk

Bhudy Tithe: Aok i and pasrent p of erpaoing bsafits of srthesaniie

treatmant; » mized methods study.
Deaar Professcr MilaH
The a o wnls havs bean app

Cover Lettar recetved 17" Septamber 2008
Rasised Apglication Form

YWY WY
a
q

onsentfssent Foms for Parenis and Adolesoants

N

uantitative Iinformaton Leafiets'C
‘Werson 1 dted Eeplember 2018
Fuull approval i o geastad b sarry sl e sSove slutdy

Pliaasa kiep @ cogy ol thia signed approvsl ter in yoer shady masier fle for sudi purposes.

Fiown should fols Bl efical approvsl will mpes i you do not achen io the ioliceng
conditions

1. Submbskon of an Annusl Progress Resoniisnuel Renewil Swreey [dus annually
From e date of this approval leiterd

2 Report unespeched BoversE SAlE. BAN0UE SOVENSS SVEnS OF By sVt thal may
alisct sthicsl scrapiasiity of Iha study

3 Bubmil vy changs o siudy docemestalon (minod of mapor) i CREC for review and

e # il Ba on an form and
vt ahudy 15 M1 chearly fagiaghl T chianges and COM3En & new
WETSIE Numbar and dae AN ba amp withoit wirhen
appeoeal from CREC

4 Moily CREC of dscontnuation of the siudy

£ Submit @n End of Trial Declaration Fomm and Final Stady AsponSiudy Synopsis
wisan this Sludy has besn compleied

Yous sincensly

7

Lraieman
Clirical Restanch Efdos Commifise

< tha Cork Teaching Hospétals

143



