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ABSTRACT

Objective: The aim of this study was to determine the effectiveness of an SBIRTmodeled intervention on improving oral hygiene in adolescent orthodontic patients with
fixed appliances.
Methods: A prospective, randomized trial was designed to evaluate the
effectiveness of an SBIRT-inspired strategy aimed at improving oral hygiene. Subjects
were recruited from patients undergoing orthodontic treatment at the Temple University
Kornberg School of Dentistry, Department of Orthodontics. The subjects were in the
permanent dentition, and were being treated with full fixed appliances in both arches.
Subjects were screened for caries risk, and individuals with moderate-high risk for caries
were allocated randomly to either a control (traditional oral hygiene instruction) or
intervention (SBIRT protocol) group. Plaque (PI) and gingival index (GI) scores were
collected at baseline (T0), 1-2 month follow-up (T1), and 3-4 month follow-up (T2). At
the T1 follow-up, those non-responsive to the intervention were referred for treatment by
a hygienist. Subjects also completed a pre- and post-intervention survey to evaluate
change in homecare habits and self-assessment of hygiene.
Results: A total of 25 (15 female, 10 male) patients were recruited for the study
and had baseline (T0) data collected. The majority of the sample was female (60.0%) and
African American (68.0%), and the average age of the sample was 13.6±1.5 years.
Regarding caries risk, 64.0% were classified as high risk, while 36.0% had moderate risk.
No significant differences in baseline scores were observed between the two trial arms
for key demographics. Of the initial 25 subjects, 19 (7 control, 12 intervention) had T1
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data collected. The mean PI and GI scores for both groups improved from T0 to T1. There
were greater differences between T0 to T1 for the SBIRT group when compared to the
control: PI improved 0.36±0.44 for the intervention group and 0.18±0.45 for the control
group; GI improved 0.50±0.28 for the intervention group and 0.09±0.37 for the control
group. Brushing and flossing frequency also increased for both groups.
Conclusions: The SBIRT intervention group had greater improvement in oral
hygiene than traditional oral hygiene instruction after a 1-2 month follow up. An MI
protocol for improving oral hygiene in adolescent patients undergoing fixed orthodontic
treatment shows promise in changing patient behaviors and outlook in regards to oral
health. However, due to small sample size and significant loss to follow-up as a result of
school and clinic closures due to the novel coronavirus (SARS-Cov-2), a more extensive
study with a larger sample size is necessary to definitively prove the effectiveness of MI
in improving oral hygiene.
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CHAPTER 1
INTRODUCTION

Maintaining good oral hygiene during orthodontic treatment is an important, yet
difficult, objective for both the orthodontist and patient. Orthodontic appliances increase
the number of retentive areas, promoting a greater accumulation of plaque, and
contributing to environmental changes that can result in greater concentrations of acidproducing bacteria (Balenseifen & Madonia 1970; Zachrisson & Zachrisson 1971).
Plaque, if not removed, is the primary etiologic factor for several adverse conditions,
such as the development of chronic hyperplastic gingivitis, periodontal breakdown,
enamel decalcification or white spot lesions, and even carious lesions (Zachrisson &
Zachrisson 1971; Atack et al. 1996). While for the majority of patients the gingival
change is transient and resolves after appliance removal (Atack et al. 1996), when oral
hygiene is neglected during orthodontic treatment, there can be destructive and
progressive irreversible periodontal breakdown (Zachrisson 1974; Ristic et al. 2007).
Plaque accumulation with orthodontic appliances poses an even greater threat to the
enamel integrity in the form of demineralization, a condition less likely to resolve after it
develops. White spot lesions can occur within six months of appliance placement (Tanner
et al. 2012). These unaesthetic decalcifications are a widespread problem, reportedly
affecting 23-89% of patients (Richter et al. 2011; Julien at al. 2013; Luccchese &
Gherlone 2013). Risk of developing a white spot lesion during orthodontic treatment
increases with poor oral hygiene (Julien at al. 2013; Sundararaj et al. 2015). When
patients with poor oral hygiene show no explicit improvement in homecare after having
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been properly notified and counseled, discontinuation of orthodontic treatment is
recommended (Zachrisson & Zachrisson 1971). It is estimated that 5%–10% of
orthodontic patients do not complete treatment due to poor oral hygiene (Mehra et al.
1998). As such, poor patient compliance in the form of poor oral hygiene can lead to not
only permanent irreversible damage to the dentition and periodontium, but it can also
interfere with obtaining a successful orthodontic treatment result.
Orthodontists are in unique position to affect a meaningful positive change in
patients because patients are seen on a systematic, recurrent basis over an extended
period of time (Clark 1976; Ukra et al. 2011). Moreover, orthodontists primarily treat
adolescent patients during critical stages of their psychological development (Ukra et al.
2011). Adolescents have suboptimal manual ability and low motivation regarding oral
hygiene maintenance (Rigau-Gay et al. 2018), and tend to present with greater levels of
plaque and a higher incidence of gingivitis than adults (Acharya et al. 2011). So while
maintaining good oral hygiene among adolescents undergoing orthodontic treatment
poses a greater problem, it also presents a greater opportunity for orthodontists to
stimulate a significant and lasting impact. It is generally accepted that measures should be
taken to improve patient oral hygiene during orthodontic treatment (Zachrisson &
Zachrisson 1971; Huang et al. 2018; Cerroni et al. 2018); however, orthodontists’
attempts to reinforce good oral hygiene to patients are often unsuccessful (Richter et al.
2011). Conventional education is insufficient (Rigau-Gay et al. 2018), and often requires
frequent repeating or reinforcement (Acharya et al. 2011; Marini et al. 2014).
Motivational interviewing (MI) is an interventional method different from traditional oral
hygiene instruction techniques that is used to achieve sustained behavioral changes in
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patients (Miller & Rollnick 2009; Rigau-Gay et al. 2018). MI has shown some promise
in its use in orthodontics (Rigau-Gay et al. 2018; Cozzani et al. 2016); however current
systematic reviews of the literature demonstrate that evidence on the effect of MI on
improving periodontal health is contradictory and inconclusive (Cascaes et al. 2014; Gao
et al. 2014). Screening, Brief Intervention, and Referral to Treatment (SBIRT) is an
intervention approach that was originally developed by behavioral scientists to address
substance abuse problems, but like MI, has potential in its application to address
problematic oral health behaviors (Cuevas & Chi 2016). SBIRT incorporates both
prevention and treatment to improve oral health outcomes, and coordinates three steps:
risk assessment through universal screening, delivery of a brief intervention immediately
after screening, and then referral to a health professional for individuals non-responsive
to the brief intervention (Cuevas & Chi 2016). There have been few studies in the dental
field that examine the effectiveness of the SBIRT in improving oral health, and the
strategy has yet to be applied in the orthodontic setting. Improving patient oral hygiene
during orthodontic treatment stands to better overall patient well-being and health, but
also to enhance the standards of orthodontic care.
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CHAPTER 2
REVIEW OF THE LITERATURE

2.1 Oral Health Implications of Orthodontic Treatment
Bacterial plaque is the major etiologic factor in the initiation and progression of
both dental caries and periodontal conditions such as gingivitis and periodontitis (Atack
et al. 1996). Orthodontic appliances increase the number of retentive areas around the
dentition and gingival tissues, which can promote a greater accumulation of this bacterial
plaque (Ristic et al. 2007; Clark 1976). The presence of more retentive areas also makes it
more difficult for patients with fixed appliances to maintain proper oral hygiene (Bishara
& Ostby 2008). While gingival changes are transient for the majority of orthodontic
patients and resolve after appliance removal, when oral hygiene is neglected during
orthodontic treatment, there can be destructive and progressive irreversible periodontal
breakdown (Zachrisson 1974; Ristic et al. 2007). Ristic et al. (2007) observed the clinical
and microbiological changes that occur after fixed appliance placement in adolescents
aged 12-18. They found that all clinical parameters, defined by plaque index (PI),
gingival index (GI), gingival bleeding index (BOP), and periodontal probing depths
(PPD), increase after placement of the appliances, reaching a maximum at 3 months,
followed by a decrease during the 6-month period of observation after. Their
microbiological investigation for presence of periodontopathic anaerobes (P. intermedia,
A. actinomycetemcomitans, P. gingivalis, F. nucleatum) exhibited a similar pattern,
which shows that worsening periodontal health and inflammation is closely connected
with the number of periodontopathic anaerobes in the subgingival plaque (Ristic et al.
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2007). These patterns of periodontal changes in response to fixed appliances are
supported by other authors. Jan van Gastel et al. (2008, 2011), Liu el al. (2011), and
Ghijselings et al. (2014) all showed increases in various periodontal parameters after
orthodontic appliance placement. In addition to the conclusion that orthodontic fixed
appliances tend to increase periodontal inflammation and the presence of periodontal
pathogens, the consensus is that these reactions are the consequences of gingival response
only and not the result of deterioration of deeper periodontal tissues. This means that the
periodontal changes tend to be reversible, and that proper maintenance of oral hygiene
during fixed orthodontic treatment can preclude permanent periodontal damage (Cerroni
et al. 2018).
Damage to the enamel, in the form of white spot lesions (WSLs), on the other
hand is less likely to resolve after it develops. White spot lesions can occur within six
months of appliance placement (Tanner et al. 2012), but have also been reported to
appear as soon as 4 weeks into treatment (Ogaard et al. 1988). Orthodontic patients
develop significantly more WSLs than non-orthodontic patients, and if left untreated,
these decalcifications may progress to cavitated lesions, and at minimum present
significant esthetic problems (Bishara 2008). The reported prevalence of WSLs varies
greatly, with studies publishing statistics anywhere from 5% to 97% (Gorelick et al.
1982; Boersma et al. 2005). A recent meta-analysis by Sundararaj et al. that included data
from 14 studies reported an incidence of 45.8% and a prevalence of 68.4% (Sundararaj et
al. 2015). In that same study, certain factors were found to increase WSL incidence, such
as poor oral hygiene, younger age of the patient at the start of treatment, male gender, and
duration of the treatment. Salivary flow and preventive fluoride therapy throughout

5

treatment were considered protective against WSLs (Sundararaj et al. 2015). Due to the
high prevalence and irreversible nature of these lesions in orthodontic patients, it is
widely accepted that measures should be taken to prevent and counter the risk of
developing WSLs. These measures may include fluoride treatments and/or improving
patient oral hygiene techniques.

2.2 Prevention and Treatment of Orthodontic Enamel Demineralization
Several preventive measures and treatment modalities for WSLs have been
suggested in the literature. A 2013 Cochrane Review looked at prevention of WSLs
during fixed orthodontic treatment using fluoride-containing products, and found
moderate evidence that fluoride varnish applied in 6-week intervals is an effective
preventive measure against WSLs, but claimed that future studies are needed for
definitive conclusions (Benson et. al 2013). A recent systematic review and meta-analysis
acted as a follow-up to the Cochrane Review, and looked at several methods of WSL
prevention in a total of 24 papers. This study suggested that active patient reminders and
flat surface sealants and fluoride varnish around orthodontic brackets are associated with
reduced WSLs, but they also concluded that further, high-quality, research is needed
(Tasios et al. 2019). A study in 2012 looked at effectiveness of MI Paste Plus and
PreviDent fluoride varnish in patients who already completed active orthodontic
treatment and had developed WSLs. There were improvements in WSL appearance;
however the authors found no significant differences between the treatment groups and
the control group, which received no fluoride treatment (Huang et al. 2012). As WSLs
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are a precursor to cavitated lesions, understanding caries risk for an individual patient can
be an important screening tool in the prevention and management of dental caries.

2.3 Caries Risk Assessment
Caries Risk Assessment (CRA) tools have emerged as the main paradigm for
managing and evaluating treatment and oral health interventions as they help identify
individuals at high and moderate risk of developing caries and can reduce the potential
redundancy of services for those at low risk (Halasa et al. 2019). Typically, past caries
experience is the most accurate single predictor in defining future caries risk (Majare et
al. 2014), but there are several CRA models in use today: DMFT/dmft, CAMBRA,
AAPD, BCH, CARIOGRAM, and the ADA models, some of which are separated by age
groups, above or below 5-6 years of age. Results have been mixed regarding the
sensitivity and specificity of these various CRA tools (Halasa et al. 2019; Kutsch et al.
2014). Halasa et al. (2019) compared these CRA models and found substantial variation
in the proportion of children categorized as having low, moderate, and high level. A 2006
American Dental Association panel stated that while “there is no single system for caries
risk assessment shown to be valid and reliable…there is evidence that dentists can use
simple clinical indicators to classify caries risk status that is predictive of future caries
experience.” The ADA CRA model consists of identifying known risk factors for an
individual patient and noting any disease indicators (Kutsch et al. 2014). A patient is
considered to be at a low risk for caries in the absence of moderate- or high-risk factors
and at a high risk for caries when at least one high-risk factor is present or if the overall
score exceeds nine (ADA 2011). High-risk factors are consumption of more than the
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recommended daily sugar intake; have serious difficulty hearing, seeing, concentrating,
walking, dressing or bathing, or doing errands alone; caries or previous experience with
dental diseases; and/or use prescription drugs causing low salivary flow. Moderate risk
patients are those with presence of plaque; no regular oral health care (have not visited a
dentist in the past 6 months for routine dental examination); and/or no fluoride exposure.
Low risk patients are those that use fluoride toothpaste; are given prescription fluoride
drops or fluoride tablets; brush teeth twice a day; and have regular oral health care (have
visited a dentist in the past 6 months for routine dental examination).

2.4 Traditional Oral Hygiene Instruction Techniques
As bacterial plaque is the major etiologic factor in both periodontal issues and
dental caries, prevention of periodontal breakdown and formation dental caries should be
based on careful plaque control (Zachrisson 1974). Current forms of advice-giving by the
dental health professional and other oral health education approaches appear to be
unpredictable in accomplishing long-term changes (Ramseier & Suvan 2010). This lack
of efficacy can lead to further frustration of both the patient and the clinician, as oral
hygiene fails to improve despite seemingly appropriate counselling. It is generally
accepted that measures should be taken to improve patient oral hygiene during
orthodontic treatment (Zachrisson & Zachrisson 1971; Huang et al. 2018; Cerroni et al.
2018); however, orthodontists’ attempts to reinforce good oral hygiene to patients are
often unsuccessful (Richter et al. 2011). According to Rigau-Gay (2018), conventional
education has so far proven insufficient, and often requires frequent repeating or
reinforcement. In 2011, Acharya et al. conducted a study comparing the effect of three
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different motivational techniques on oral hygiene of patients undergoing fixed
orthodontic treatment. The first method of oral hygiene motivation was with conventional
plaque control measures using disclosing tablets and instruction stressing plaque removal
and the horizontal scrubbing technique. The second method of oral hygiene motivation
consisted of education regarding the acidic nature of dental plaque and a demonstration
with an indicator dye that changes color in the presence of acid, in addition to the
conventional plaque control measures employed in the first group. The third method of
hygiene motivation involved showing the patient live motile bacteria in their own plaque
under a microscope, in addition to the conventional plaque control measures employed in
the first group (Acharya et al. 2011). All patients received a prophylaxis after baseline
plaque and gingival indices were recorded, and all patients were instructed to brush three
times daily, for 5 minutes at a time, with a 1000ppm fluoride toothpaste. The authors
observed improvements in plaque scores in all groups, but with a significant difference
noted in the third group at six months. There were no significant differences between the
groups for gingival scores at six months. The study concluded that the various
motivational techniques resulted in improvement in the gingival health over a period of 6
months after placement of fixed orthodontic appliances, and that a phase contrast
microscope may be an effective motivational tool for maintaining oral hygiene (Acharya
et al. 2011). The practicality of implementing a contrast microscope as an oral hygiene
motivational tool may preclude its use in practice, but of note in the Acharya paper is
their assertation that dental plaque removal needs to be reinforced at regular intervals as it
shows relapse to baseline values, if not reinforce at timely intervals, a claim further
supported by Marini et al. in their 2014 study on effects of repeated oral hygiene
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motivation. In their double-blinded, randomized clinical trial, treatment subjects were
divided into four groups: powered toothbrush or manual toothbrush with OHI and
motivation at baseline and 4 week intervals, or OHI and motivation only at baseline
(Marini et al. 2014). The motivational technique employed in Marini’s study was one-onone instruction with a registered dental hygienist (RHD), who explained dental plaque’s
composition and effect on oral health, while also performing chairside plaque removal
using and indicator solution to show the quantity and location of the dental plaque. The
results of this study showed that the reduction in PI scores for the groups that received
repeated OHI was significantly higher compared to the groups that only received OHI at
baseline, regardless of the use of manual or electric toothbrush (Marini et al. 2014). In
2018, Huang et al. conducted a systematic review and meta-analysis on many of these
motivational techniques in the orthodontic patient, and they concluded that the
orthodontist must put in additional efforts to motivate patients to maintain good oral
hygiene throughout treatment (Huang et al. 2018). Despite various promising methods for
improving oral hygiene, there still is a need for a more definitive technique for changing
patient behavior and improving oral hygiene in patients receiving fixed orthodontic
treatment.

2.5 Motivational Interviewing
Motivational interviewing (MI) is an interventional method different from
traditional oral hygiene instruction techniques, and it is used to achieve sustained
behavioral changes (Miller & Rollnick 2009; Martins & McNeil 2009). MI is a way of
communicating with others that is both collaborative and person-centered in order to
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elicit change and strengthen motivation for change (Naar-King & Suarez 2011). It was
originally developed as a behavioral technique for treating substance abuse (Miller et al.
1980), but MI has also been applied in the areas of diet and exercise, diabetes, and oral
health (Martins & McNeil 2009). Systematic reviews looking at MI application across the
entire dental field show mixed results and inconclusive effectiveness (Cascaes et al. 2014;
Gao et al. 2014). The use of MI techniques has shown promise in improving oral hygiene
practices in periodontal patients (Kopp et al. 2017) as well as tackling the problem of
early childhood caries (ECC) (Ismail et al. 2011; Saengtipbovorn 2017; Colvara et al.
2018). In Kopp et al.’s systematic review, they identified five studies that looked at the
effectiveness of MI on periodontal therapy success. They concluded that MI seems to
have a positive influence on oral hygiene, periodontal inflammation, and psychological
oral hygiene factors, yet this was based on limited and relatively weak data (Kopp et al.
2017). Saengtipbovorn (2017) demonstrated in a well-designed, randomized, doubleblinded controlled trial that MI intervention targeting parents does has a protective effect
against early childhood caries (ECC), and Colvara et al. (2018) came to similar
conclusions in their study. However, Batliner et al. showed no difference in oral health
outcomes between the intervention and control groups in the prevention of ECC (Batliner
et al. 2018). Very few studies have looked at the application of motivational interviewing
in the orthodontic patient, but in 2018, Rigau-Gay et al. conducted a randomized
controlled trial to test the effectiveness of MI on improving oral hygiene in these types of
subjects. They enrolled 130 Caucasian patients, aged 12-25 years, with fixed appliances
in the first 6 months of treatment, who were then randomized to the control (CG) or
intervention (IG) group. The study showed an immediate positive effect of a single MI
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session that lasted 10-20 minutes on average. There was a decrease in plaque and
gingival indices at a 1-month follow-up, which remained stable throughout the 6-month
period of the study (Rigau-Gay et al. 2018). While it is important to note that the
orthodontic population studied here was considered to have a high motivational level at
baseline, and the clinician providing the MI session was highly trained, it still suggests
potential of applying MI for better oral health, especially within the time constraints of a
typical orthodontic visit. A short investment of time that produces satisfactory results
with long-term beneficial effects is also a central theme of a similar behavioral change
concept: SBIRT.

2.6 SBIRT – Screening, Brief Intervention, and Referral to Treatment
Screening, Brief Intervention, Referral and Treatment (SBIRT) is an additional
alternative to traditional oral hygiene instruction tactics, and is described as a
comprehensive, integrated, public health approach to the delivery of early intervention
and treatment services for at-risk individuals (McCance-Katz & Satterfield 2012). SBIRT
is heavily based on motivational interviewing techniques and theories, and was also
originally developed by behavioral scientists to address substance abuse problems.
SBIRT consists of three parts (Cuevas & Chi 2016), beginning with risk assessment using
screening tools or assessments. The second step is delivery of a brief intervention to those
individuals identified as higher-risk to help promote behavior change. The brief
intervention may be delivered by a health professional or a lay person, for example, a
dentist, physician, nurse, hygienist, assistant, community health worker, but it should be
based on a health behavior theory or model (Cuevas & Chi 2016). The final component
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is referral to a health professional for treatment of individuals who are non-responsive to
the brief intervention. Therefore, SBIRT incorporates both prevention and treatment into
its model. The brief interventions rely on the same themes and principles as motivational
interviewing such as autonomy, collaboration, and evocation in addition to expressing
empathy, developing discrepancy, rolling with resistance, and supporting self-efficacy
(Miller & Rollnick 2009; Naar-King & Suarez 2011). However, in contrast with
traditional MI, which tends to occur in approximately 45-minute sessions, brief
interventions are defined as those that could be effective while only lasting 5 to 15
minutes during a regularly scheduled appointment (Ramseier & Suvan 2010).
Very few studies have applied SBIRT in the dental health setting. Cuevas & Chi
(2016) reviewed the literature to identify SBIRT-based interventions aimed at improving
health behaviors associated with dental caries (i.e. diet, fluoride exposure, dental care
use) and reducing caries rates. Their search resulted in seven studies that incorporated
various components of the SBIRT model. Only one study by Binkley et al. (2011)
included all three of the SBIRT components, and they identified this as one of the first
published studies describing a dental intervention based on the SBIRT model (Cuevas &
Chi 2016). In that study, researchers implemented a 45–60 minute SBIRT-based
intervention to improve dental utilization rates and found a significant increase in dental
care use for children in the intervention group compared to those in the control group
(Binkley 2011). In addition to the Binkley et al. study, Cuevas & Chi (2016) also
identified one study that incorporated the screening and brief intervention components
only, two studies that looked at the effect of brief intervention only, and three studies that
included the brief intervention and referral to treatment portions of the SBIRT model. Of
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those studies, two were non-randomized studies that showed improved dental utilization
and caries rates; and four were randomized controlled trials where three showed no
change between intervention and control groups, and one showed improved fluoride
varnish use and decreased caries rates (Cuevas & Chi 2016). Despite challenges to
implementing SBIRT interventions, such as disruptions to clinical workflow, limited
support from clinic staff, and lack of reimbursement by insurance companies for behavior
change services, Cuevas & Chi (2016) concluded that there is great potential for SBIRT
interventions to be implemented within clinical practice. These opportunities to effect
change in a short period of time may fit well into an orthodontic treatment setting, where
the majority of appointments tend to be 15 minutes or less.

2.7 The Orthodontist’s Role in Affecting Oral Hygiene Behaviors
Orthodontists are in unique position to affect a meaningful positive change in
patients because patients are seen on a systematic, recurrent basis over an extended
period of time (Clark 1976; Ukra et al. 2011). The majority of patients treated
orthodontically are seen at 6-week intervals for 18-24 months, and according to the
American Association of Orthodontist’s Economics of Orthodontists/Patient Census
Survey, over two-thirds of patients treated are between the ages of 8-17 years old (AAO
2017). Working with adolescents and young adults presents with unique challenges and
opportunities during a period of substantial growth and development (Naar-King &
Suarez 2011). Maintaining oral hygiene among adolescents undergoing orthodontic
treatment poses a greater problem as this age group exhibits a higher level of
supragingival plaque and a higher incidence of gingivitis than adults (Acharya et al.
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2011). Therefore, the orthodontist is poised in a position of great potential for eliciting
significant positive changes in a patient population that is in great need.
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CHAPTER 3
AIMS OF THE INVESTIGATION
The aim of this study was to determine the effectiveness of a Screening, Brief
Intervention, and Referral to Treatment (SBIRT)-modeled intervention on improving oral
hygiene in adolescent orthodontic patients with fixed appliances by comparing
differences in plaque and gingival scores and changes in oral hygiene perceptions and
habits. If this study can demonstrate that after a brief motivational interviewing session,
there is a significant difference in plaque and gingival scores between control and
intervention groups, it could support the incorporation of SBIRT into daily orthodontic
practice for improving patient oral hygiene for adolescents.
The null hypothesis for this study was that there would be no difference in plaque
and gingival scores between the two trial arms after a brief intervention of a single 10 to
15 minute motivational interviewing session.
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CHAPTER 4
MATERIALS AND METHODS

4.1 Inclusion, Exclusion Criteria, and Enrollment
Adolescent patients receiving comprehensive orthodontic treatment at the Temple
University Kornberg School of Dentistry Orthodontic clinic were eligible for
participation in the study. Subjects were enrolled at their regularly scheduled
appointment. The inclusion and exclusion criteria are defined as follows:
Inclusion criteria:
•

Age 11-17

•

Permanent dentition

•

Moderate-High Caries Risk as per the ADA’s guidelines

•

Currently receiving comprehensive fixed orthodontic treatment
(upper and lower arches bonded with fixed appliances > 4 weeks)

•

No significant medical history

Exclusion criteria:
•

Non-English speaking

•

Expected to deband within 6 months

Patients were recruited to the study either at their consult appointment,
bonding appointment, and if they arrived 30 minutes early to an adjustment
appointment. If the patient was enrolled in the study at their consult or bonding
appointment, they were asked to arrive 30 minutes prior to their first scheduled
adjustment, which was scheduled for at least 4 weeks after the bonding
17

appointment. At the time of enrollment, consent was obtained from the subject’s
parent and assent was obtained from the patient. Subjects were offered entry in a
raffle for one $250 gift card in exchange for their participation in the study.
Subjects were screened for caries risk using the ADA Caries Risk Assessment
form (Appendix A).
The subjects’ consenting parent completed a Section A of the questionnaire
(Appendix B), which recorded demographic data. Subjects completed Section B
of the questionnaire, which recorded subjects’ current oral hygiene habits, in the
form of brushing and flossing frequency, and self-assessment on hygiene
importance and efficacy.
Thirty subjects were to be recruited for the study, obtained as a
convenience sample and randomized into either the control or intervention group.
Those subjects in the intervention group would further be categorized based on
improvements in PI and GI scores at the first follow-up, T1. Intervention subjects
who did not show improvement would be referred to a hygienist for treatment.
Figure 1 illustrates the planned protocol patient flow.
The protocol of this study was reviewed and approved by the Institutional Review
Board of Temple University in August 2019. Study ID No. 25952. The “resident
investigator” was a second-year orthodontic resident of the Temple University Kornberg
School of Dentistry, Department of Orthodontics. The “clinic psychologist” was an
Assistant Professor at the Temple University Kornberg School of Dentistry, who also
served as an advisor to the current study.
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Figure 1: Patient Flow Chart
Subjects enrolled &
randomized
(n = 30)

Enrollment

Control
(n = 15)

T0

Intervention
(n = 15)

Responsive to brief
intervention

T1

Non-responsive to brief
intervention

Referral for treatment

T2

4.2 Patient Consent & Confidentiality
After obtaining consent from parent and assent from patient, each participating
subject was linked to a unique identification number assigned by the principal
investigator. The participants’ confidentiality was protected, survey data collected was
confidential, and all data was kept on a password-protected and encrypted file, on a
password-protected computer. Participants’ names and identifying information was not
revealed in the presentation or publication of any results from the study. Any paper
documentation of data collection did not include any patient identifiers, and was stored in
a secured location.
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4.3 Research Methodology and Strategy
Patients were screened for eligibility based on all inclusion/exclusion criteria prior
to their regularly scheduled orthodontic appointment. If the patient satisfied the
inclusion/exclusion criteria, they were asked to enroll in the study (consent from parent
and assent from patient). Those that chose to enroll in the study completed the
questionnaire, developed by the resident investigator, which contained ten items related
to demographics, answered by the parent; and five items related to self-assessment of
efficacy and importance of oral hygiene completed by the subject (see Appendix B). T0
took place 30 minutes prior to the patient’s first adjustment appointment after enrolling in
the study. At this time, the subjects had their plaque indices (PI) and gingival indices (GI)
recorded (see Appendix C) to represent baseline values (T0). The subjects were then
randomly assigned, by computer-generated randomized list, to the control or intervention
group. The orthodontic resident conducting the study did not have access the
randomization list, and the subjects were not assigned to a study group until after the
baseline PI and GI scores were recorded. The Orthodontic Administrative Coordinator
and two of the research advisors had access to the randomization list and provided the
subject assignment when the resident requested it after completing the T0 data collection.
Subjects in the control group were advised that they need to improve their OH, but
received no formal instruction. Subjects assigned to the intervention group received a
brief (10-15-minute) MI-based intervention (see Appendix D, for script) performed by
the orthodontic resident conducting the research study. At the subsequent adjustment
appointment (T1), 4-6 weeks later, all subjects, including controls, had their plaque and
gingival indices logged again. Subjects that received the brief intervention that did not
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show significant improvement in their plaque and gingival scores were referred to their
general or pediatric dentist for a cleaning with the hygienist. The patients were counselled
on the importance of making the hygiene appointment. At the following appointment, 4-6
weeks after T1, PI and GI were recorded again (T2), and it was determined if the patients
who were referred for treatment followed up with the recommended hygiene
appointment. All subjects, including controls, also completed Section B of the
questionnaire (Appendix B) at the end of the third visit, which represented the end of the
study.

4.4 Treatment Fidelity
In order to ensure quality control regarding the treatment intervention, The
orthodontic resident conducting the research study had attended a 1-day MI training and
one-on-one coaching sessions of with a clinical psychologist. The resident investigator
used a script (Appendix D) developed by the clinical psychologist, thesis advisor, and
resident investigator. Fidelity of the intervention was conducted in 4 random patients of
the orthodontic clinic, of which the interview was audio-recorded and rated by the
clinical psychologist using the MITI checklist taken from the Motivational Interviewing
Treatment Integrity Coding Manual (Moyers, 2014) (Appendix E). The MITI checklist is
used to evaluate the interviewers adherence to the spirit of motivational interviewing.
Four global skills are rated on a scale of 1-5 (cultivating change talk, softening sustain
talk, partnerships, and empathy) and several additional interviewer behaviors are
recorded as a tally or count.
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4.5 Outcome Measures
Primary outcomes used to measure oral hygiene were plaque and gingival scores
using the indices originally described by Silness and Loë (Silness and Loë 1964, Loë
1967). For recording plaque score, the system modified by Williams was used. (Williams
1991, Al-Anezi 2012). The rating systems for these two indices use an ordinal scale from
zero to three (Appendix F). A plaque score of zero indicates that “plaque is not visible
following air drying nor can be wiped off with an explorer;” a plaque score of one
indicates that “plaque is not visible following air drying, but can be wiped off with an
explorer;” a plaque score of two indicates that “plaque is visible with or without air
drying; and a plaque score of three indicates that “thick plaque is visible.” A gingival
score of zero indicates that normal appearance, no bleeding, and no inflammation; a
gingival score of one indicates “slight change in color and mild edema with slight change
in texture,” but no bleeding and mild inflammation; a gingival score of two indicates
“redness, hypertrophy, edema, glazing” accompanied by bleeding on probing and
moderate inflammation; and a gingival score of three indicates “marked redness,
hypertrophy, edema, ulceration” with spontaneous bleeding and severe inflammation.
These indices utilize six “key” teeth to represent the overall oral health status. The six
key teeth are the upper right first permanent molar, the upper right permanent lateral
incisor, the upper left first permanent premolar, the lower left first permanent molar, the
lower right permanent lateral incisor, and the lower right first permanent premolar
(Figure 2). Williams et al. addressed shortcomings of the Silness and Loë index for
bracketed teeth by modifying it to take into account the pattern of plaque accumulation in
orthodontic patients (Al-Anezi 2012). With the modifications, the tooth is divided into
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mesial, distal, gingival, and incisal regions in relation to the bracket (See Figure 3).
Therefore, when recording plaque indices, scores for the mesial, distal, gingival, and
incisal surfaces were recorded, but when recording gingival indices, scores for the mesial,
distal, gingival, and lingual surfaces were recorded.

UR2
UL4
UR6

LL6
LR4
LL2

Figure 2: PI and GI Six Key Teeth

Figure 3: Modified Silness Loë
Plaque Index Surfaces

Secondary outcomes were those evaluated by the questionnaire (Appendix B).
Oral hygiene habits were recorded at baseline (T0) and final follow-up (T2) to evaluate if
the number of times that the subject brushed and flossed increased, decreased, or stayed
the same. Subjects’ self-assessment of efficacy (how well they think they clean their
teeth) and self-assessment of importance (how important they think it is to have good oral
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hygiene) was also recorded on a scale of 1 to 5 and evaluated for change between
baseline (T0) and final follow-up (T2). It was also recorded whether the patient had a
cleaning in the last six months, whether they were referred for a cleaning during the
study, and if so, whether they had the cleaning completed.

4.6 Statistical Analysis
Baseline differences across intervention and control groups were compared using
fishers exact test for categorical variables and Wilcoxon Mann Whitney test for
continuous variables to ensure that random assignment established comparability
between the two groups. We computed mean scores of PI and GI, and performed
Wilcoxon Mann Whitney test to determine if differences in scores between test and
control groups were significant. Statistical significance was tested using two-sided pvalue <0.05.
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CHAPTER 5
RESULTS
5.1 Baseline Characteristics
A total of 25 subjects were recruited for the study and had baseline (T0) data
collected. The study sample consisted of 15 female subjects (60.0% of sample) and 10
male subjects (40.0% of the sample). Fourteen of the 25 enrolled subjects were randomly
assigned to the intervention group, while eleven subjects were randomly assigned to the
control group. The majority of the sample identified as Black or African American
(68.0%), whereas 28.0% identified as Other and 8.0% identified as Caucasian. The
majority of the subjects identifying as “Other” also classified themselves as
Hispanic/Latino (see Table 1). Hispanic/Latino subjects made up 36.0% of the total
sample. The average age of the sample was 13.6±1.5 years, with an age range from 11 to
17 years old.
Of the initial 25 subjects, only 19 (7 control, 12 intervention) had T1 data
collected. Six subjects were lost to follow-up (see Figure 4). Of the twelve intervention
subjects, three were referred for treatment after no improvement in PI and GI scores from
T0 to T1. Of those three patients referred for treatment, only one completed the hygiene
appointment prior to the end of the study.
Regarding caries risk, 64.0% of the sample were classified as high caries risk,
while 36.0% had moderate risk (see Table 2). There was a greater percentage of high
caries risk patients in the intervention group. No significant differences in baseline data
were observed between the two trial arms for key demographics.
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Table 1: Baseline Characteristics – Demographics
Control
(N=11)

Intervention
(N=14)

Total
(N=25)

Gender
Male
Female

(3) 27.27%
(8) 72.73%

(7) 50.0%
(7) 50.0%

(10) 40.0%
(15) 60.0%

0.3092

Age*

13.3±1.5

13.9±1.5

13.6±1.5

0.2989

Race
White Caucasian
Black or African American
Other

(2) 18.18%
(6) 54.55%
(4) 36.36%

(0) 0.0%
(11) 78.57%
(3) 21.43%

(2) 8.0%
(17) 68.0%
(7) 28.0%

Ethnicity
Hispanic/Latino
Non-Hispanic/Latino

(6) 54.55%
(5) 45.45%

(3) 21.43%
(11) 78.57%

(9) 36.0%
(16) 64.0%

Household Income
< 19,999
20,000-49,999
> 50,000
Unanswered

(2) 18.18%
(5) 45.45%
(3) 27.27%
(1) 9.09%

(5) 35.71%
(7) 50.0%
(2) 14.29%
(0) 0.0%

(7) 28.0%
(12) 48.0%
(5) 20.0%
(1) 4.0%

Education of Parent
Less than HS
Some HS
HS graduate
Some college
College graduate
Post-grad or Prof school

(0) 0.0%
(2) 18.18%
(3) 27.27%
(6) 54.55%
(0) 0.0%
(0) 0.0%

(1) 7.14%
(0) 0.0%
(7) 50.0%
(4) 28.57%
(1) 7.14%
(1) 7.14%

(1) 4.0%
(2) 8.0%
(10) 40.0%
(10) 40.0%
(1) 4.0%
(1) 4.0%

p-value

0.1740

0.1153

0.5372

0.2306

Baseline clinical parameters, such as caries risk and brushing and flossing
frequency are reported in Table 2. There were no significant differences for these
parameters observed between the two trial arms at baselines. Baselined composite plaque
(PI) and gingival (GI) scores are reported in Table 3. No significant differences in
baseline scores for PI and self-assessment of efficacy were observed between the two
trial arms. However, there were significant differences in baseline scores for GI and selfassessment of importance.
26

Figure 4: CONSORT Patient Flow Diagram

Enrollment
Patients enrolled &
randomized (n= 25)

Allocated to intervention &
received allocated
intervention (n= 14)

T0 Allocation

Allocated to control &
provided traditional oral
hygiene instruction (n= 11)

Lost to follow-up (n= 2)

T1 Follow-Up

Lost to follow-up (n= 4)

T2 Follow-Up

Lost to follow-up (n= 4)

Referred for further
treatment (n= 3)

Lost to follow-up (n= 3)
Received further treatment
(n= 1)

Analysed at T1 (n= 12)
Analysed at T2 (n= 9)

Analysis
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Analysed at T1 (n= 7)
Analysed at T2 (n= 3)

Table 2: Baseline Characteristics – Clinical Parameters
Control
(N=11)

Intervention
(N=14)

Total
(N=25)

Caries Risk
High
Moderate

(6) 54.55%
(5) 45.45%

(10) 71.43%
(4) 28.57%

(16) 64.0%
(9) 36.0%

Brushing Frequency (per day)
Once
Twice
Three times
More than three times
Never

(2) 18.18%
(7) 63.64%
(1) 9.09%
(1) 9.09%
(0) 0.0%

(0) 0.0%
(11) 78.57%
(2) 14.29%
(1) 7.14%
(0) 0.0%

(2) 8.0%
(18) 72.0%
(3) 12.0%
(2) 8.0%
(0) 0.0%

Flossing Frequency (per day)
Once
Twice
Sometimes
Never
Don’t Know

(1) 9.09%
(1) 9.09%
(4) 36.36%
(5) 45.45%
(0) 0.0%

(7) 50.0%
(2) 14.29%
(2) 14.29%
(2) 14.29%
(1) 7.14%

(8) 32.0%
(3) 12.0%
(6) 24.0%
(7) 28.0%
(1) 4.0%

Cleaning w/in 6 months
Yes
No
Don’t Know

(8) 72.73%
(2) 18.18%
(1) 9.09%

(10) 71.43%
(2) 14.29%
(2) 14.29%

(18) 72.0%
(4) 16.0%
(3) 12.0%

p-value
0.4341

0.5042

0.0846

1.0000

Table 3: Baseline Characteristics – Primary and Secondary Outcomes
Composite PI at T0
Composite GI at T0

Control
0.84±0.33
1.17±0.33

Self-assessment of Efficacy
3.36±0.67
Self-assessment of Importance 4.73±0.47
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Intervention Total
0.99±0.61
0.93±0.50
1.49±0.45
1.35±0.43

p-value
0.6411
0.0447*

3.50±0.65
5.00±0.00

0.8062
0.0463*

3.44±0.65
4.89±0.33

5.2 Follow-up Data Analysis
As stated previously, only 19 of the initial 25 subjects had T1 data collected. For
these 19 subjects, the composite plaque (PI) and gingival (GI) scores are reported in
Table 4. The mean PI and GI scores for both groups improved from T0 to T1.
When comparing the change from baseline to the first follow-up appointment, the
differences between T0 to T1 were greater for the SBIRT group than for the control group.
At T0, the mean plaque scores were 0.84±0.33 and 0.99±0.61 for the control and
intervention groups, respectively (p>0.05). The mean gingival scores at T0 for control and
intervention groups were 1.17±0.33 and 1.49±0.45, respectively (p<0.05). Plaque and
gingival scores improved for both groups. T1 plaque scores for the control group
decreased to 0.71.±0.45, whereas plaque scores for the intervention group decreased to
0.69±0.38 (p>0.5). T1 gingival scores showed a similar trend where the control group’s
GI decreased to 1.21±0.19, and the intervention group’s GI decreased to 0.94±0.42
(p>0.5). The differences in PI and GI scores are as follows: PI improved 0.36±0.44 for
the intervention group and 0.18±0.45 for the control group; GI improved 0.50±0.28 for
the intervention group and 0.09±0.37 for the control group.
Table 4: Differences in PI and GI Scores from T0 to T1

Composite PI at T0
Composite PI at T1
Mean difference in PI from
T0 to T1
Composite GI at T0
Composite GI at T1
Mean difference in GI from
T0 to T1

Control
(N=11 → 7)
0.84±0.33
0.71±0.45

Intervention
(N=14→12)
0.99±0.61
0.69±0.38

Total
(N=25→19)
0.93±0.50
0.70±0.39

-0.18±0.45

-0.36±0.44

-0.29±0.44

0.0309*

1.17±0.33
1.21±0.19

1.49±0.45
0.94±0.42

1.35±0.43
1.04±0.37

0.0447*
0.0686

-0.09±0.37

-0.50±0.28

-0.35±0.37

0.0192*
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p-value
0.6411
1.0000

Although the average PI and GI scores were not significantly different between
the two groups at T1, the mean differences in scores tome T0 to T1 were found to be
statistically significantly different (p<0.05).
Of the 19 subjects who had T1 data collected, only 12 also had T2 follow-up
completed. Of these twelve, three were from the control group, and nine were from the
intervention group. The improvement in PI and GI scores stayed consistent through T2.
The average plaque scores were 0.51±0.31 and 0.56±0.37 for the control and intervention
groups, respectively (p>0.05). The mean gingival scores at T2 for control and intervention
groups were 1.04±0.04 and 0.79±0.34, respectively (p>0.05). When comparing the
plaque and gingival scores from T2 to those from T0 (Table 5), the differences in plaque
scores were comparable (0.43±0.46 vs. 0.49±0.06), but the differences in gingival scores
were substantially greater for the intervention group (0.56±0.27 vs. 0.18±0.28). Again,
when comparing the mean differences in scores tome T0 to T2 statistically significant
differences were found between the two groups (p<0.05).

Table 5: Differences in PI and GI Scores from T0 to T2

Composite PI at T0
Composite PI at T2
Mean difference in PI
from T0 to T2
Composite GI at T0
Composite GI at T2
Mean difference in GI
from T0 to T2

Control
(N = 11 → 3)
0.84±0.33
0.51±0.31

Intervention
(N =14 → 9)
0.99±0.61
0.56±0.37

Total
(N = 25 → 12)
0.93±0.50
0.55±0.35

-0.49±0.06

-0.43±0.46

-0.44±0.39

0.0063*

1.17±0.33
1.04±0.04

1.49±0.45
0.79±0.34

1.35±0.43
0.86±0.31

0.0447*
0.3075

-0.18±0.28

-0.56±0.27

-0.46±0.31

0.0386*
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p-value
0.6411
1.0000

Due to significant loss to follow-up, self-assessments are reported as frequencies.
Scores ranged from 2 to 5 for self-assessment of efficacy, whereas only 4s and 5s were
recorded for self-assessment of importance. Differences in self-assessment scores are
reported in Figure 5 and 6 for efficacy and importance, respectively.

Figure 5: Differences in Self-Assessment of Efficacy T0 to T2
100.0%

80.0%
5
60.0%

4

40.0%

3
2

20.0%
0.0%
Total at T0 Total at T2
(N = 25)
(N = 12)

Control at
T0
(N = 11)

Control at Intervention Intervention
T2
at T0
at T2
(N = 3)
(N = 14)
(N = 9)

Figure 6: Differences in Self-Assessment of Importance T0 to T2
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Subject oral hygiene and homecare habits recorded by the questionnaire regarding
brushing and flossing were also reported as frequencies at T0 and T2 (Figures 7 and 8).

Figure 7: Differences in Brushing Frequency T0 to T2
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Total at T2
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Figure 8: Differences in Flossing Frequency T0 to T2
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(N=12)
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5.3 COVID-19 ADDENDUM
The current study received IRB approval August 09, 2019. After treatment
fidelity was completed, enrollment and data collection began in October 2019, with the
goal to have at least thirty subjects enrolled and follow-ups completed by May 2020. In
December 2019, an outbreak of pneumonia of unknown cause began in Wuhan, China,
which was later identified as the severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) (Hui et al. 2020; Shi et al. 2020). The disease resulting from infection with
SARS-CoV-2 is referred to as coronavirus disease 2019 (COVID-19) (Shi et al. 2020).
On March 11, 2020, the World Health Organization (WHO) declared the novel
coronavirus outbreak a global pandemic (Cucinotta & Vanelli 2020). Subsequently, the
president of the Unites States and all fifty governors declared health emergencies and
enacted several protocols to counteract the spread of the virus. These measures included
stay-at-home orders and restricting and closing non-essential businesses (Gostin & Wiley
2020). The Temple University Kornberg School of Dentistry closed on March 17, 2020.
As such, data collection for the current study was unfinished and unable to be completed
prior to the thesis defense.
It is important to note that the significant loss to follow-up presented in this study
is due to the mandated school closure, and not due to subject non-compliance.
Unfortunately, due to the small sample size with complete data, more comprehensive data
analysis was not possible. However, there is potential for the study to continue and data
collection be completed at a later date.
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CHAPTER 6
DISCUSSION
The main goal of this study was to determine the effectiveness of an SBIRTmodeled intervention on improving oral hygiene in adolescent orthodontic patients with
fixed appliances. This pilot clinical study supports a positive effect of a single session of
a brief motivational interview by showing a decrease in plaque and gingival indexes at a
one to two month follow-up, compared to a control group that only received traditional
oral hygiene instruction. The control group also showed a decrease in plaque and gingival
indices, but the change was not as substantial as the intervention group. Motivational
interviewing has shown promise in promoting behavior change in several different areas
of study, but has yet to be widely applied in the field of dentistry, let alone the specialty
of orthodontics. Yet with the prevalence of white spot lesions, gingival hyperplasia, and a
general decline in oral hygiene associated with orthodontic fixed appliances, the potential
for motivational interviewing is significant.
A previous study evaluating the efficacy of MI intervention in orthodontic
patients showed significant improvements in plaque and gingival scores after a single MI
session that remained stable after six months (Rigau-Gay et al. 2018); however, the
success of their results could have been explained by the fact that their study population
started at a high motivational level. Motivational level was not directly measured in the
same way in the current study, but self-assessment scores of oral hygiene efficacy and
importance were relatively high at baseline. The intent of the current protocol was to
more closely model the theory behind SBIRT intervention, which implements
motivational interviewing, but targets those who are at greatest risk. In previous studies
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evaluating effectiveness of MI treatment on oral hygiene improvement, caries risk was
never recorded. In this study, only patients with moderate-high caries risk were included;
however due to poor reliability and validity associated with current caries risk assessment
systems, this may not have been the best method to evaluate “at risk” patients.
In addition to subjects presenting with relatively high self-assessment scores at
baseline, both control and intervention groups also had relatively low PI and GI scores to
start. The greatest change in score was seen for the plaque index difference recorded for
the intervention group from T0 to T2, which was -0.56±0.27. While all of the mean
difference measure between time points showed a statistically significant difference
between trial arms, it begs the question of whether this is clinically significant.
Another important difference between the current study and the study conducted
by Rigau-Gay et al. in 2018, was the degree of MI training received by the clinician. The
orthodontist who delivered the MI session in the Rigau-Gay study had spent much more
time training than the clinician in the current study (more than 112 hours over 2 years,
compared to 3 to 4 hours over a couple weeks). Practitioners may feel intimidated by the
lengthy time investment often associated with motivational interviewing and decide that
learning the principles of MI are not worth integrating into their practice. However, as
long as intervention fidelity (evaluated by the MITI checklist) is achieved, MI can still
easily and successfully be implemented into practice without a significant time
investment. The current study shows that even with limited training, incorporating a short
(10 to 15 minute) MI session within in a regularly scheduled orthodontic appointment for
those patients who are at greater risk for poor oral hygiene is not only feasible, it can also
produce satisfactory results.
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Rigau-Gay et al. were the first to attempt to introduce a single session of MI in the
style according to Miller and Rollnick in an orthodontic population. To our knowledge,
the current study is the first to do the same, but in a population that could be considered
high risk. The current study is also the first to implement a “referral for treatment”
protocol for those patients that do not respond positively to the intervention.
Unfortunately, due to the small sample size and a large portion of study subjects lost to
follow-up, it was not possible to draw conclusions about the effect of this part of the
protocol.
In previous systematic reviews (Gao et al. 2014 and Kopp et al. 2017), there have
been contradictory results concerning the effectiveness of MI on improving oral health
behaviors. Some of the discrepancies can be explained due to confusing methodological
quality, where there is a lack of definition of MI frequency, duration, and fidelity, which
are all clearly defined in this study. Other strengths of this study are that it was a
randomized controlled clinical trial, where the study subjects were randomized using a
computer generated list. The clinician was blinded to the group assignment for baseline
data collection – subjects were not allocated until after baseline plaque and gingival
indices were recorded. Allocation concealment was also maintained for study subjects.
The main study limitation was the small sample size and significant loss to
follow-up that favored the control group. In addition, all outcome assessments were done
by the same orthodontic resident who delivered the MI session, and it was not possible to
maintain allocation concealment after T0. It is also possible that the Hawthorne effect
could have been a factor in this study, but it would have affected both groups equally and
baseline levels were similar for both groups.
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Based on the findings and observations of this study, combining a brief session of
MI with conventional oral hygiene instruction appears to be beneficial for improving oral
hygiene in adolescent patients with fixed orthodontic appliances. Due to small sample
sizes and significant loss to follow-up definitive conclusions cannot be made; however,
the current study provides insights and a good framework for future studies.
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CHAPTER 7
CONCLUSIONS
The SBIRT intervention group had greater improvement in oral hygiene than
traditional oral hygiene instruction after a 1-2 month follow up. An MI protocol of a brief
(10 to 15 minute) intervention session decreased plaque and gingival indexes in
adolescents undergoing fixed orthodontic treatment. Motivational interviewing practices
aimed at improving oral hygiene in these patients shows promise in changing patient
behaviors and outlook in regards to oral health. While further and more extensive study
with a larger sample size is necessary to definitively prove the effectiveness of MI in
improving oral hygiene, this study demonstrates that it would be possible to easily
implement this kind of intervention in the daily routine of an orthodontic practice.
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APPENDIX A
CARIES RISK ASSESSMENT
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APPENDIX B
QUESTIONNAIRE

SBIRT-BASED INTERVENTION TO IMPROVE
ORAL HYGIENE IN ADOLESCENT
ORTHODONTIC PATIENTS WITH FIXED
APPLIANCES
Questionnaire

INTERVIEWER ID: ____ _____
DATE OF INTERVIEW: ___/_____/____
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APPENDIX C
PRIMARY OUTCOMES ASSESSMENT FORM
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APPENDIX D
MI SCRIPT
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APPENDIX E
MITI CHECKLIST
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APPENDIX F
PLAQUE AND GINGIVAL INDEX RATING

Plaque Index (Modified Silness & Loë 1964) four sites per tooth
Points

Appearance

0

Plaque is not visible following air drying nor can be wiped off with an explorer

1

Plaque is not visible following air drying, but can be wiped off with an explorer

2

Plaque is visible with or without air drying

3

Thick plaque is visible

Gingival Index (Loë 1967) four sites per tooth
Points

Appearance

Bleeding

Inflammation

0

Normal

No bleeding

None

1

Slight change in color and mild
edema with slight change in
No bleeding
texture

Mild

2

Redness, hypertrophy, edema,
glazing

Bleeding on probing

Moderate

3

Marked redness, hypertrophy,
edema, ulceration

Spontaneous bleeding Severe
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