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ABSTRACT
sithough clinical decision-making in dentistry was described
in mid~-1991 as being on the "cutting edge of reses-ch and
development", there has been little tlormal application of
decision theory to orthodontics as yet. Of the areas in
orthodontics to which decision theory could be applied,
orthognathics stands to b2nefit the most. Borderline
orthognathic decisions are great challenges: they are risky
or uncertain (probabilities of outcomes may or may not be
known), open (a list of treatment options specific to each
patient must be formulated), and static (the decision occurs
months in advance of the outcome). Also, outcomes of
borderline orthognathic decisions can differ considerably
with respect to morbidity and esthetics. Responses to a mail
survey of Canadian orthodontists (334 respondents or 65%
response rate) were analyzed to describe orthodontists’
decisions in borderline orthognathic surgery cases. Tests of
seven major hypotheses determined the influence of
orthodontists’ traits over their treatment recommendations.
Respondents’ decisions were not influenced by: respondent
perception of oral surgeon or psychologist availability,
expertise or rapport with the orthodontist; respondent facial
self-image; or perception of surgical costs as a burden to
patient or health care systea. Certain perceptions of
justification for cost of surgery for varying degrees of
functional or esthe*ic compromise influenced decisions, as

did flexibilicy in ¢hanging treatment plan mid-treatment for



the anxious patient. Surgical recommendation increased
linearly with recency of graduation. Recommendation for
psychological referral (infrequent) coincided with "no
treatment" recommendation. Some analyses indicated individual
respondent tendencies toward recommending surgery or
camouflage. Nineteen hypotheses regarding the influence of
patient traits over orthodontists’ decisions were tested
using 23 case vignettes. Certain physical, psychological,
attitudinal and support system characteristics of patients
influenced decisions in favour of surgery or camouflage while
others had no influence. Treatment recommendations were
usually consistent with knowledge of patient psychological
reaction to treatment as discussed in psychological
literature. However, the orthodontic community may lack
familiarity with some psychological aspects of orthognathic
surgery. In conclusion, certain orthodontist and patient
traits influenced orthodontists’ decisions in borderline
orthognathic surgery cases. There is great potential for

future orthodontic decision analysis.
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I. INTRODUCTION
Statement of the Problem; Purpose of the Study; Research Questions

Traditional orthodontic 1literature provides the
orthodontist with a database for decision-making with respect
to diagnosis and treatment while only a small portion of
orthodontic literature is devoted to the analysis of such
decision-making. The purpose of this thesis was to describe
orthodontists’ decision-making in borderline orthognathic
surgery cases.

Using ethnographic and scholarly nmethodologies,
potential influences over orthodontists’ treatment
recommendations in borderline orthognathic surgery decisions
were defined and can be broadly categorized: orthodontist
personal and practice traits; orthodontist perception of
patient traits; and orthodontist perception of traits of oral
surgeons and psychologists.

There were three primary research questions. First, do
the aforementioned traits influence which treatment options
are recommended to borderline orthognathic patients by the
orthodontist? Second, do orthodontists act in accord with
orthognathic and plastic surgery literature with respect to
making recommendations for patients whose psychology makes
them good or poor surgical candidates? [Last, are
orthodontists’ recommendations for oral surgery or psychology
consultation influenced by orthodontist perception of traits

of available oral surgeons or psychologists respectively?
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Borderline orthognathic decision-making was investigated
by analysing results of a case vignette-style mail survey of

licensed Canadian orthodontists.

Definition of the Problem

The borderline orthognathic case is one which could be
treated either with combined orthodontics and orthognathic
surgery or with camouflage orthodontics. For the borderline
patient, /camouflage orthodontics’ implies creating excessive
dental compensation for a skeletal malrelationship (i.e.
moving the teeth to the limits of their corresponding jaw
bone to create a proper dental relationship despite a
skeletal malrelationship). For the borderline patient,
orthognathic surgery would require repositioning of jaw bone
segments over a relatively small distance.

Certain skeletal or dental traits of the patient may
influence orthodontists’ decisions as to the feasibility of
camouflage. Patient physical, psychological, attitudinal and
support system traits were investigated in the present study
using case vignettes. By definition, both surgical and
camouflage options could have been recommended to the
borderline vignette patients by respondents in this study
unless vignette traits legitimately influenced decision-
making in favour of either surgery or camouflage.

The borderline orthognathic case is a decision challenge

in many respects. A decision to undergo surgery is usually
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made approximately eighteen months prior to the actual
surgery, thereby prolonging the patient’s pre-surgical
apprehension and creating greater opportunity for the patient
to deliberate upon the decision. The delay creates an
extremely static choice situation' in which the decision pyust
be made well before resolution of any uncertainty with
respect to outcome.

In risky decisions the probabilities of more than one
possible outcome are known for each alternative, whereas in
uncertain decisions such probabilities are unknown or
meaningless.? The borderline orthognathic situation presents
as risky where outcomes can be predicted based on knowledge
or experience (eg. predicting post-treatment soft tissue and
dental result, predicting surgical morbidity). Where outcomes
cannot be predicted due to lack of available literature or
the unique features of a case, the situation is uncertain
(eg. predicting patients’ psychological reaction to treatment
outcomes).

Surgical and camouflage options differ with respect to
potential morbidity. Orthognathic surgery carries the risks
of general anaesthesia, immediate post-surgical complications
and long-term complications such as paraesthesia, surgical
relapse and orthodontic relapse. Camouflage shares
orthodontic risks with the surgical option and results
facially in a more pronounced version of what originally

might not have been est' tically ideal.
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The financial cost to patients or provincial health care
system of combined surgery and orthodontics versus camouflage
orthodontics can differ.

The effects of both surgical and camouflage options may
be irreversible.

Decision-making can be described as individual versus
collective. Orthodontist and oral surgeon individually or
collectively decide which treatment option(s) to offer the
patient. The patient chooses an option, influenced by
orthodontist, oral surgeon or support persons (spouse,
family, friends) to varying degrees. Limitation of the
patient’s options by orthodontist, oral surgeon, or support
person or patient decision under minimal influence from
others would represent individual decision-making. In non-
borderline cases, limitation of options is reasonable.
However, in borderline cases, if there is a single decision-
maker, it generally should be the psychologically competent
patient. When a patient trait legitimately influences the
treatment decision, a physically borderline situation may no

longer be so ’borderline’.

Basic Principles of Decision Theory

Descriptive decision theory systematically describes how
decisions are made. Decision-making behaviours revealed by
systematic analysis allow induction of decision-makers’

preferences for outcomes to decision alternatives.?
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Decisions can be based on heuristics, which are mental
"rules of thumb",* or algorithms, which are formal decision
strategies.’ In the orthodontic situation, heuristics might
influence decisions dominated by few factors, where the
dominant factors stimulate recall of a suitable heuristic.
Algorithms might apply to decisions involving multiple
factors of similar importance which require weighting and
manipulation. In this study, respondents were presented with
unidimensional vignette patients, so heuristics 1likely
predominated. Respondents may have applied algorithms to
groups of vignettes which addressed similar issues.
Heuristics may be based solely on intuition and thus are
not infallible, but they reduce decision task complexity and
give a fairly low rate of decision error.®> Kozielecki’®
proposes that decision-makers should be instructed in using
heuristics as well as algorithms: one can resort to
heuristic strategies in new decision problems where suitable
algorithms are unavailable while standard decision tasks can

be handled using either approach.

Dental and Orthodontic Decision Literature

In the author’s opinion, there is a logical event cycle
for applying decision theory to clinical sciences. First,
produce research o provide an ongoing database for decision-
making. Second, mzke the database accessible to clinicians.

Third, Jetermine haouristics and algorithms appropriate for
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database manipulation such that clinicians can diagnose and
treat patients effectively. Fourth, tecch these heuristics
and algorithms to clinicians, especially for difficult
decision tasks such as the ’‘borderline’ case. Concurrently,
ensure that clinicians are capable of formulating their own
heuristics and algorithms. Last, improve efficiency and
accuracy by developing interactive decision-making computer
programs.

The orthodontic decision cycle is as yet underdeveloped.
orthodontic 1literature constitutes a 1large, accessible
database. Information is «vailable on clinical decision
analysis® and the value of decision theory to dentistry.’
Availability of decision literature in more than ten dental
disciplines from the late 1960’s to the late 1980’s® suggests
that general dental heuristics and algorithms are available
to incorporate into dental curricula. A paucity of
orthodontic decision literature suggests inadequate formal
determination of heuristics or algorithms necessary for
incorporation into orthodontic curricula or for the
production of interactive :hodontic decision-making
computer progranms.

Han, Vig, Weintraub, Vig and Kowalski®’ predict
orthodontic treatment planning decisions almost as accurately
for Class 1I patients based on study models alone as based on
a combination of study models, facial photographs, panogram

and lateral cephalogram. Perhaps study models dominate some
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orthodontic decisions. Such a descriptive study of
orthodontic decision-making is rare at present.

Before dental decision literature was readily available,
Ricketts felt there to be no substitute for individual
clinical judgments based on experience.' With the state of
the art, the equivalent for such judgments can exist in the
form of interactive computer programs for orthodontic
decision-making.

The value of a program interactive with respect to
decision-making (and not just patient data entry) is
appreciated by Faber, Burstone, and Solonche,'' who claim the
most important role of interaction to be resolution of
decision feedback loops for which the computer has no defined
function. Non-interactive programs are especially open to
criticism with respect to decision individualization if their
output is not critically evaluated by the user, or, as Graber
says, if the clinician is lulled "...into a false sense of

security and optimistic expr.ctations" based on the scientific

appearance of the output.'?

Scholarly Generation of Hypotheses: Treatment Provider Traits

Such diversity exists between weights assigned by
physicians to different decision-making variables that the
level of agreement between physicians is not always above

that of chance.'® Thus, the nature of the diagnosis depends
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on the diagnostician. Likely the same can be said of the
treatment recommendation.

Some variables examined in the present study were
generated by reviewing medical as well as dental literature.
Most medical 1literature, with the exception of plastic
surgery literature, pertains to procedures which are less
ele ‘tive than orthognathic surgery. For example, morbidity or
mortality may be outcomes of the "no treatment" medical
option. There may be little time for deliberation in an
emergency medical situation. Also, the patient may be
unconscious or mentally incompetent and thus unable to make
a decision. However, the decision task is similarly risky
with respect to surgical morbidity and, in the case of
plastic surgery, esthetic outcome.

Treatment planning decisions in early breast cancer are
associated with physician specialty, paternalism (degree of
importance attached to patient preference) and practice-
related characteristics. Subjects who preferred conservative
surgery also demonstrated greater willingness to involve the
patient in the decision.'

The present study examined the influence of
orthodontists’ experience (measured primarily by graduation
date) over their recommendations to the borderline
orthognathic patient. Paternalism was examined to a degree by

comparison between actual treatment recommendation and the
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’ideal’ recommendation of allowing patients to choose between
orthognathic surgery, camouflage and no treatment.

Greer'

suggests that physician bias may exist against
plastic surgery where the physician cannot Jjustify the
expense of cosmetic surgery due to its relative unimportance
in comparison to other illnesses. lL.ong, Cummings and Frisof't
have found that physicians tend to underestimate high prices
of diagnostic tests more than they overestimate low prices,
but generally give incorrect estimates. Underestimation
creates greater demand for tests and overestimation creates
less demand. Based on literature such as this, perception of
orthognathic surgery as a financial burden to either patient
or health care system and the influence of such perception
over treatment recommendation in the borderline orthognathic
surgery case were examined in the present study.
Differences exist between parents’ and physicians’
perceptions of plastic surgery for children with Jown’s
Syndrome. Physicians view a hypothetical (questionnaire)
patient’s appearance less favourably than do parents, see the
child as less well accepted by society, are slightly less
concerned with surgical risks, and are much more likely to
feel that surgery is advisable.'” The results are interesting
with respect to the extent to which parent and physician
perception differ. In the present study the effect of

discrepancies between support persons’ and patient’s wishes
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were examined with respect to their influence over
orthodontists’ recommendations.

Potential psychiatrist biases include the concepts that
psychological problems cannot be solved by biological
(surgical) intervention, a desire for elective cosmetic
surgery indicates psychopathology, cosmetic surgery is only
indicated if the patient is realistic about the degree of
esthetic deficit associated with the defect, and a
v, ..patient who can clearly articulate [their] motivations
for ...surgery is a better candidate than one who cannot."'™
Awareness of practitioner biases in disciplines related to
oral surgery and controversy as to what makes a patient a
good surgical risk psychologically form part of the basis for
the present study.

The present study examined the importance to respondents
of the surgeon’s ability toc discuss surgical risks with a
prospective orthognathic patient. The rationale was that
post-surgical dissatisfaction results from unanticipated
outcomes.'” A well-informed patient would experience fewer
unanticipated outcomes.

Thus far, review of the literature Jjustified
investigation of the influence over orthodontists’ treatment
recommendations of orthodontist experience, paternalisnm,
knowledge of and attitude toward cost of surgery, perception
of support system, realism of expectations and quality of

risks discussion by oral surgeon.
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Scholarly Generation of Hypotheses: Patient Traits

Depending on their area of specialization, physicians
may allow patient age to influence treatment
recommendations.'

Temporal variation in patient preference complicates
formulation of a legitimate model of decisions by patients.
Such variation occurs in obstetric decisions.?® Temporal
variation in preference may also be pertinent to the
orthognathic situation given its static nature, and was
included in the present study using a vignette patient
hesitant to proceed with surgery following orthodontic
preparation for surgery.

Part of the orthodontic database is oriented to
psychological aspects of orthognathic patient management. A
comprehensive review of this subject exists in the
Craniofacial Growth Series published by the Centre for Human
Growth and Development.?' Information is available regarding
psychological characteristics of potential orthognathic
surgery patients,?? psychological assessment of these
patients using tests cited in the literature,® 2 indications
and methods for counselling both patient and support
system'?%.2-31 and short and long term psychological reactions
of patients to orthognathic surgery. Patient psyche may
influence the orthodontists’ treatment recommendations if

anticipated to affect the patient’s acceptance of particular

treatment outcomes.
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Greater potential for post-surgical satisfaction is
experienced by patients being :reated for congenital defects
or those related to growth and development than by patients
being treated for traumatic or recently acquired defects .
Young patients with developmental deformities report greatly
increased self-esteem post-surgically, which bodes well for
the quality of their psychological adjustment to the post-
surgical condition.® Adults with traumatic defects, however,
invariably are disappointed that the post-surgical condition
does not replicate the pre-surgical.’? In the present study,
orthodontists’ treatment recommendations were examined for
patients with either a developmental or a traumatic defect.
Satisfaction with surgery is better provided the patient
does not project unrelated life problems onto the defect .3
Realistic patient expectations of surgical results also
affect post-surgical satisfaction positively,® although this
concept has been challenged.® The issue of projection was
addressed indirectly in the present study with a vignette in
which the patient felt that negative life events could be
improved with treatment leading to a positive facial change.
The same vignette more directly addressed the second issue of
realism of expectations.
Patients who are externally motivated to have surgery
may not be as satisfied as patients who are internally
motivated, especially if they do not receive adequate support

from the external motivator.3® Motivation source was addressed



13
in the present study with three vignettes in which a patient
favours a treatment option which the support system does not.
In this situation the externally motivated patient would
proceed with the option favoured by the support system.

It is possible for one physical characteristic to be
less esteemed than others are and thus inconsistent with
overall body image. Dislike for the inconsistent body part
can cause reorganization of self-concept such that the entire
body is perceived less favourably. A patient with an isolated
inconsistency may be no more neurotic than other people and
may reasonably seek correction of the inconsistency.23
Patients with an underlying positive body image who are
dissatisfied with only a particular aspect of their
appearance, under self-consistency theory, are good surgical
risks.? Nine months post-orthognathic surgery, overall body
image is not significantly different from pre-surgery, chin
image is better and facial image is worse.¥ Nine-month
differences between self-image of various body parts are
thought to be immediate reactions to facial change. During
the more stable twenty-four month post-surgery assessment,
there is a significant increase in overall body image and
profile image.3® Obviously, surgery should not be recommended
if not anticipated to improve long-term facial image for
patients with facial image inconsistency. Facial self-image

inconsistency was addressed in the present study using a
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vignette patient possessing a generally good self-image
except for an isolated facial inconsistency.

The influence of introversion versus extroversion over
post-surgical satisfaction 1is not clear. Kiyak, Hohl,
Sherrick, West, McNeill and Bucher? report a pre-surgical
survey and three post-surgical (immediate, one month, four
month) surveys of orthognathic patients in which higher post-
surgical pain levels are reported by more introverted men.
The authors suggest that introverted men should receive more
intense counselling than extroverted men in order to deal
with dissatisfaction over post-surgical pain. In another
study, Kiyak, McNeill, West, Hohl and Heaton*® find no
correlation between measures of introversion-extroversion and
post-surgical reports of dissatisfaction with outcomes up to
six months after surgery. In the present study, treatment
recommendations for the introverted versus the extroverted
patient were examined.

There are conflicting reports in the orthodontic
literature on the relationship between self-esteem and
satisfaction with post-surgical outcomes. A six-month
longitudinal comparison of patients who either underwent
surgery, orthodontics alone, or no treatment, concludes that
self-esteem is moderate to high for the three treatment
groups up to six months post-surgery. No significant
correlations exist at six months between measures of self-

esteem and reported post-surgical dissatisfaction with



15
outcomes.’ A significant decline in self-esteem nine monthc
post-surgery is mostly related to whether or not the ratient
is still wearing appliances. Differences between these
results and others with respect to self-esteem at nine months
are cited as due to use of a specific personality test (a
variation of Fitts’ Tennessee self-concept scale, FTSC)
versus other authors’ use of subjects’ self-report.’’ Two
years post-surgery, self-esteem rises, but not to pre-
surgical levels. This may be due to elevated pre-surgical
self-esteem from anticipation of surgical improvements.3®

Flanary, Barnwell, VanSickels, Littlefield and Rugh*®
found a similar pattern of changes in self-esteem over
twenty-four months using a scale similar to that used by
Kiyak et al.¥® (FTSC, unmodified), but do not mention lower
esteem at 24 months versus one to four weeks pre-surgery.
Perhaps recommendations for such a patient should depend on
the patient’s long-term (2 years or more) satisfaction with
treatment outcomes. In the present study, a vignette
described a patient with initially low self-esteem, the
rationale being that a respondent sensitive to self-esteem
would not wish to decrease it further or have the patient
experience post-surgical dissatisfaction.

Selective information search is a strategy intended to
n . .change the subjective representation of elements inherent
in a threatening situation...".*! vigilance is a strategy to

obtain threat-relevant information. Cognitive avoidance is a



16
strategy to avoid threat-relevant information. An avoidant
coping mechanism enhances post-surgical satisfaction whereas
a vigilant coping mechanism results in greater post-surgical
dissatisfaction in orthognathic patients.“'The Present study
assessed respondents’ anticipation of post-surgical
psychological outcomes based on a hypothetical patient’s
vigilant or avoidant behaviour a few months pre-surgically.

Treatment recommendations from which respondents could
choose for vignettes included the option to delay treatment
decision. This option is reasonable since delay may avoid
future psychiatric problems for the patient.®

In summary, review of literature pertaining to patient
psyche resulted in examination of the influence of the
following patient traits over orthodontists’ decisions in
borderline orthognathic surgery cases: age; temporal
variation in treatment preference; traumatic versus
developmental defect; projection of negative life events onto
an orthodontic problem; realism of treatment expectations:
external versus internal motivation; self-consistency of
facial image; introversion versus extroversion; self-esteem;

coping mechanisn.

Hypotheses
The first seven hypotheses were considered the major
hypotheses of the thesis and addressed the influence of

orthodontists’ own traits over their treatment
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recommendations to a hypothetical borderline orthognathic
patient. Hypotheses 8 to 27 investigated the influence of
various patient traits over orthodontists’ recommendations.
Hypotheses 28 to 3¢ and 31 to 33 addressed the influence of
oral surgeon and psychologist traits respectively over

orthodontists’ treatment recommendations.

Major Hypotheses I: orthodontist traits.

H1 Is there a statistically significant effect of
orthodontist 1level of experience, based primarily on
orthodontic graduation year, on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,1 There is no significant effect.

H,1 There is a significant effect.

H2 Is there a statistically significant effect of oral
surgeon availability (based on the oral surgeon to population
ratio in a r2gspondent’s practice area, orthodontist
subjective estimate of availability and orthodontist estimate
of oral surgeon degree of busyness) on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,2 There is no significant effect.

H,2 There is a significant effect.
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H3 Is there a statistically significant effect of
orthodontist perception of orthognathic surgery as a
financial burden (either to the patient or to their
provincial health care system) on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?
H,3 There is no significant effect.

H,3 There is a significant effect.

H4 Is there a statistically significant effect of
orthodontist perception of cost Jjustification for
orthognathic surgery for varying degrees of functional or
esthetic deficit on treatment options orthodontists recommend
to the borderline orthognathic surgery patient?

H,4 There is no significant effect.

H,4 There is a significant effect.

HS Is there a statistically significant effect of
orthodontist flexibility in changing treatment option mid-
treatment in the event of patient pre-surgical anxiety on
treatment options orthodontists recommend initially to the
borderline orthognathic surgery patient?

H,5 There is no significant effect.

H5 There is a significant effect.
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Hé Is there a statistically significant effect of quality
of orthodontist facial self-perception (based on self-
assessment and self-report of assessment by another
orthodontist) on treatment options orthodontists recommend to
the borderline orthognathic surgery patient?
H6 There is no significant effect.

H6 There is a significant effect.

H? Is there a statistically significant effect of
orthodontist anticipated level of psychological difficulty
with the borderline orthognathic surgery patient on treatment
options orthodontists recommend to such a patient?

H7 There is no significant effect.

H,7 There is a significant effect.

Hypotheses II: patient physical traits.
H8 1Is there a statistically significant effect of patient
age on treatment options orthodontists recommend to the
borderline orthognathic surgery patient?
H8 There is no significant effect.

H,8 There is a significant effect.

H9 Is there a statistically significant effect of patient
systemic health on treatment options orthodontists recommend

to the borderline orthognathic surgery patient?
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H,9 There is no significant effect.

H9 There is a significant effect.

Hypotheses III: patient physical traits with psychological overtones.
H10 1Is there a statistically significant effect of patient
TMJ health on treatment options orthodontists recommend to
the borderline orthognathic surgery patient?
H,10 There is no significant effect.

H,10 There is a significant effect.

Hil Is there a statistically significant effect of patient
existing excellent facial esthetics on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,11 There is no significant effect.

H,11 There is a significant effect.

H12 1Is there a statistically significant effect of patient
developmental versus traumatic defect on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,12 There is no significant effect.

H,12 There is a significant effect.
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Hypotheses IV: patient attitude.

H13 Is there a statistically significant effect of patient
cooperation on treatment options orthodontists recommend to
the borderline orthognathic surgery patient?

H,13 There is no significant effect.

H,13 There is a significant effect.

H14 1Is there a statistically significant effect of patient
tolerance of treatment-associated discomfort and
inconvenience on treatment options orthodontists recommend to
the borderline orthognathic surgery patient?

H,14 There is no significant effect.

H,14 There is a significant effect.

H15 1Is there a statistically significant effect of patient
acceptance of treatment cost and time on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,15 There is no significant effect.

H,15 There is a significant effect.

H16 Is there a statistically significant effect of patient
patience with respect to surgical delays on treatment options
orthodontists recommend to the borderline orthognathic

surgery patient?
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H,16 There is .10 significant effect.

H,16 There is a significant effect.

H17 1Is there a statistically significant effect of patient
seriousness of conmsideration of surgical risks on treatment
options orthodontists recomme:nd to the borderline
orthognathic surgery patient?

H)17 There is no significant effect.

H,17 There is a significant effect.

H18 1Is there a statistically significant effect of patient
fear of risks of general anaesthetic on treatmert options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,18 There is no significant effect.

H,18 There is a significant effect.

H19 Is there a statistically significant effect of patient
indecision regarding selection of treatment option on
treatment options orthodontists recommend to the borderline
orthognathic surgery patient?

H,19 There is no significant effect.

H,19 There is a significant effect.
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Hypotheses V: patient psyche.

H20 Is there a statistically significant effect of patient
consistency of facial self-image on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H,20 There is no significant effect.

H,20 There is a significant effect.

H21 Is there a statistically significant effect of quality
of patient self-esteem on treatment options orthodontists
recommend to the borderline orthognathic surgery patient?
H21 There is no significant effect.

H,21 There is a significant effect.

H22 Is there statistically significant agreement between
th > literature description of the quality of vigilant- or
avoidant-coping patients’ immediate post-surgical
satisfaction and orthodontists’ prediction of satisfaction?
H,22 There is not significant agreement.

H,22 There is significant agreement.

H23 1Is there a statistically significant effect of patient
external motivation on treatment options orthodontists
recommend to the borderline orthognathic surgery patient?
H 223 There is no significant effect.

H,23 There is a significant effect.
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H24 1Is there a statistically significant effect of patient
projection of external life crises onto their physical defect
on treatment options orthodcntists recommend to the
borderline orthognathic surgery patient?
H,24 There is no significant effect.

H,24 There is a significant effect.

H23 1Is there a statistically significant effect of patient
introversion versus extroversion on treatment options
orthodontists recommend to the borderline orthognathic
surgery patient?

H25 There is no significant effect.

H,25 There is a significant effect.

Hypotheses VI: patient support system.
H26 1Is there a statistically significant effect of lack of
support for selected treatment option by patient support
system on treatment options orthodontists recommend to the
borderline orthognathic surgery patient?
H,26 There is no significant effect.

H,26 There is a significant effect.

H27 1Is there a statistically significant effect of patient
facial similarity to family members on treatment options
orthodontists recommend to the borderline orthognathic

surgery patient?
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H27 There is no significant effect.

H,27 There is a significant effect.

Hypotheses VII: oral surgeon traits.

H28 Is there a statistically significant effect of
orthodontist perception of oral surgeon competence on
treatment options orthodontists recommend to the borderline
orthognathic surgery patient?

H,28 There is no significant effect.

H,28 There is a significant effect.

H29 1Is there a statistically significant effect of quality
of orthcdontist rapport with oral surgeon on treatment
options orthodontists recommend to the borderline
orthognathic surgery patient?

H229 There is no significant effect.

H,29 There is a significant effect.

H30 Is there a statistically significant effect of
comprehensiveness of oral surgeon’s explanation of surgical
risks to patient on treatment options orthodontists recommend
to the borderline orthognathic surgery patient?

H,330 There is no significant effect.

H,30 There is a significant effect.
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Hypotheses VIII: psychologist traits.
H31 Is there a statistically significant effect of
orthodontist perception of psychologist availability on
treatment options orthodontists recommend to the borderline
orthognathic surgery patient?
H31 There is no significant effect.

H,331 There is a significant effect.

H32 Is there a statistically significant effect of
orthodontist perception of psychologist expertise on
treatment options orthodontists recommend to the borderline
orthognathic surgery patient, particularly in situations
where the orthodontist perceives need for psychological
consultation?

H32 There is no significant effect.

H,32 There is a significant effect.

H33 Is there a statistically significant effect of guality
of rapport between psychologist and orthodontist on treatment
options orthodontists rec~mmend to the borderline
orthognathic surgery patient?

H 33 There is no significant effect.

H,33 There is a significant effect.
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IIl. MATERIALS AND METHODS

Generation of Hypotheses

Some hypotheses were generated using an ethnographic
approach, which involves having an expert in the field of
interest discuss their concerns regarding the pertinent issue
in an open-ended interview. Other hypotheses were generated
using a scholarly approach which involves review of pertinent
literature. The advantage of this combined approach was
representation of orthodontists’ concerns rather than solely
the author’s. A limitation of the ethnographic apprecach is
that concepts subjects report to be important to the issue
may not correspond to those actually used in decision-
making." This limitation could be refuted in some cases (eg.
introversion, extroversion, realism of expectations) in which
similar hypotheses were generated by both ethnographic and
scholarly approaches.

The author conducted a personal interview of four
orthodontic graduate students and one orthodontic faculty
member at the University of Alberta. A second orthodontic
faculty member reviewed items generated by the first five
subjects. Table I summarizes ethnographic subjects’
professional backgrounds. Ethnographic subjects were asked to
discuss factors which would influence their decision to
recommend surgery to a borderline orthognathic patient. The
questions were open~ended, and if responses were vague,

subjects were prompted with phrases such as "Which qualities
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of the patient would influence the treatment options you
offered them? Which qualities of orthodontists do you think
influence the treatment they would offer a borderline
orthognathic surgery patient? Which qualities of the oral
surgeon would influence your decision to offer a patient the
surgical option? Which qualities of the patient would make
them good or poor surgical candidates?" Appendix I contains
results of the ethnographic survey, with comments applied to

the present study emphasized using bold letters.

Table L Ethnographic Survey Subject Profile
Subject Background
1 full-time orthodontic faculty member; 5 years part-time clinical practice; M. Sc.

3rd year orthodontic graduate student (M. Sc. program)

1st year orthodontic graduate student (M. Sc. program)

2nd year orthodontic graduate student (M. Sc. program)

2nd year orthodontic graduate student (M. Sc. program)

full-time orthodontic faculty member; 11 years part-time clinical practice; M. Sc.

A W & W N

Scholarly generation of hypotheses involved broad scope
review of orthognathic, plastic surgery and medical
literature to determine traits of patients which make them
good or poor risks for appearance-altering surgery and traits
of treatment providers which potentially influence their
decision-making.

The author’s own interests were represented by
hypotheses concerning application of self-consistency theory

to the orthodontist, investigation of the influence of
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patient existing excellent facial esthetics over
orthodontists’ treatment recommendations, and examinati-a of

orthodontist utilization of psychological services.

Decision Methodology

The descriptive approach taken with this research was
varranted. Before making recommendations regarding a rational
decision-making model one must determine influences over
decision-making.

Vignette studies preclude subject reluctance to think
aloud in the patient’s presence.* Also, linear decision
models generated from vignette studies are more accurate in
predicting response to new cases than strategies of equal
weighting of variables or self-report.'’ some studies show the
three techniques as unable to predict responses to new cases
as well as models calculated from actual clinical cases
whereas other studies show that responses to vignettes
resemble those made with actual patients.' A vignette study
was deemed appropriate for this initial investigation of
borderline orthognathic decision-making.

By definition, a single-system case is one for which
only the decision is of interest, not its accuracy. A double-
system case allows evaluation of accuracy since decision
outcomes are known.*> In the present descriptive study, a
single-system approach predominated. Double-system

orientation occurred where respondents’ decisions were
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compared to what psychological literature indicates to be
sound decision-making. Actual clinical outcomes were unknown,

so double-system analyses required cautious interpretation.

Pre-test Procedures

A mail survey was chosen over telephone or personal
interview due to sampling situation, convenience and expense.
", ..[Researchers] have found that most survey estimates are
unaffected by the mode of data collection".%

The pre-test consisted of a draft questionnaire answered
by three subjects, all respected local orthodontists.
Selection of 1local orthodontists facilitated meeting to
discuss item design directly. Selection of a larger sample‘
locally might have impaired response rate to the actual
questionnaire since local orthodontists would be most likely
to participate in the study.

The pre-test sample was fairly representative of the
general orthodontic population.‘’ It was stratified with
respect to years of clinical experience, age, teaching
commitments, academic degrees and hours spent in academia
versus clinical practice. Table II profiles pre-test subject
professional background.

The two subjects at the extremes of experience responded

to the draft questionnaire at the same sitting. The subject

with 13 years clinical experience responded in a separate
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sitting. The subjects were instructed to respond to the

questionnaire as if they had just received it in the mail.

Table IL Pre-test Subject Profile
Subject/ Background
Response Time
1/ M.S.; 29 years clinical orthodontics; 29 years part-time dental
50 min undergraduate instructor; 21 y:ars part-time orthodontic graduate
instructor; age 61
2/ M. Sc.; 13 years clinical orthodontics; 2 years full-time orthodontic
36 min graduate and d¢ 1ial undergraduate instructor; 12 years part-time
orthodontic graduate and dental undergraduate lecturer; age 42
3/ Dip. Ortho; 5 years clinical orthodontics; 5 years part-time
36 min undergraduate clinical instructor; age 33

Interaction between subjects and author was minimal
during the pre-test. As close a simulation as possible to the
proposed design was made in order to accurately assess the
questionnaire as a research instrument. Exceptions to this
were that subjects were not given field materials and they
were encouraged to write comments in the margins of the
questionnaire so that difficulties with items could be
remembered for the follow-up discussion.%

Questionnaire length was estimated by having subjects
record their response start and completion times (Table II).
This estimate was likely quite accurate since underestimation
of time subjects might have wanted tc report would have been
offset by their attempt to be meticulous in their responses.
No subject felt that the questionnaire was so time-consuming

as to discourage response, and longer academic surveys have

been reported.*
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Immediately following draft questionnaire completion,
individual items were discussed at 1length to enable
clarification of difficulty, ambiguity or inapplicability.
Discussion proved to be an additional measure for validation
of ethnographically-generated hypotheses. One thesis
committee member familiar with survey methodology and the
author took part in the discussion with the two subjects of
the first sitting then a week later with the third subject.
To the author’s knowledge, there was no discussion between
subjects regarding details of the pre-test betore the third
subject was tested. Pre-test subjects were asked to keep
details of the pre-test confidential to avoid influencing
their colleagues who were part of the sample frame. Based on
the combined opinions of pre-test subjects, author and thesis
committee member, the draft questionnaire was revised. Final
revision to the research instrument followed review by author

and the three thesis committee members.

Ethical Considerations

The most important ethical considerations for
respondents were likely confidentiality and informed consent.
To maintain confidentiality, potential respondents were
assigned a three digit identification (ID) number. This ID
number was placed on every padge of the corresponding
questionnaire and was the means by which need for follow-up

could be assessed. Prospective respondents who had not
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returned a questionnaire within one month were identified by
their number and sent the second follow-up. Use of ID number
versus name avoided biasing the data entry technician (the
author), who knew few of the respondents personally anyway.
The ID number also ensured that if questionnaire pages became
separated they could be rejoined and items entered as the
response of a single person, allowing grouping of data across
responses. Retrospectively, ID number proved useful for those
respondents who entered postal codes for which no location
could be found in the reference material. A considerable
number of discrepancies were noted between reported postal
codes and the corresponding mailing addresses. Therefore, ID
numbers were cross-checked against mailing address for the
entire sample.

Only the author and the three thesis committee members
were anticipated to have access to data linking respondent ID
number to name. All four signed a commitment to
confidentiality (Appendix II) prior to questionnaire mail-
out. The author kept 1lists which 1linked XD number to
respondent name. Thesis committee members never requested
access to such lists. Data entry verifiers did not have such
access. Destruction of the cross-reference lists will occur
upon completion of the study.

A variety of informed consent can be obtained in mail
surveys while maintaining the confidentiality of respondents

(not having them sign a consent form) and while keeping
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respondents’ knowledge of the precise nature of the study
vague. This variety of consent necessitated informing
respondents of several issues:% the study was being done
under the auspices of the University of Alberta; the sponsor
was the McIntyre Fund; application had been made to the
Canadian Fund for the Advancement of Orthodontics for
additional funding; briefly, the purpose of the study:
confidentiality measures; that cooperation was voluntary; and
their freedom to leave individual items unanswered. Details
of this information can be found in Appendix III, the
introductory letter to the first mail-out.

Prior to data collection, the Director of Graduate
Studies and Research at the Faculty of Dentistry approved the
questionnaire in its final format (Appendix IV) with respect
to human rights issues, having been made aware of intended
confidentiality measures. There was thesis committee
consensus that the questionnaire was not of a highly personal
or sensitive nature. No objections were raised by the pre-
test subjects with respect to questionnaire content, which

was not changed significantly from pre-test to final draft.

Questionnaire Item Design

The final questionnaire consisted of 63 items. The 23
vignettes, together with 5 other items, constituted a
moderate samplie of schematic items®® (i.e. conceptual

decompositions of the object of the decision). There was a
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similarly moderate sample of direct questions. Vignettes
described patients with the physical, psycholegical,
attitudinal, and support system traits of interest under the
hypotheses.

Vignettes were generally constructed with seven closed
options and one open option, any or all of which the
respondent could choose (multi-response). Restriction to
eight options kept task difficulty reasonable. Closed items
were favoured due to the self-administered format of the
questionnaire. The open option allowed freedom of response
where closed options were perceived by respondents as
restrictive.%

Vignettes were phrased as similarly as possible with the
exception of the unique patient characteristic. All vignette
patients were described as having a "borderline skeletal
discrepancy which could be treated either with camouflage
orthodontics or combined orthodontics and orthognathic
surgery". "Either" and "or" were underlined to emphasize the
borderline nature of the case. The unique characteristic was
underlined to speed reading of the questionnaire and
facilitate comprehension by the respondent.

Nineteen of 23 vignettes had identical response options.
Vignette response options included major treatment options
(surgery, camouflage, and no treatment) and minor treatment

options (delay decision, refer to dental specialist, refer

for second orthodontic opinion, refer for psychological
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consultation). Treatment options were expressed in the same
order for vignettes with identical options.

Non-vignettes were closed, single-response items, which
have the advantage of forcing definitive response.*® scaled
options used either a four- or five-point scale, depending
upon what fit most logically with the particular item. Where
appropriate, a "don’t know" option was included.

Contingency items were minimized with the exception of
responses specific to satellita practices. For items
referring to oral surgeon or psychologist availability,
respondents could answer for both principal and satellite
offices. Although responses to satellite options were not
analyzed, this contingency enabled respondents to describe
the principal office without confusing the description with
traits of possible satellites.

Response categories were as exhaustive, mutually
exclusive, and logically arranged as possible. Phraseology
was as unbiased and unambiguous as possible. To avoid
confusion, a restricted number of item formats were used.*

Optional wording was enclosed within parentheses.

Questionnaire Construction

The cross-sectional questionnaire design was deemed
appropriate for a study of a preliminary nature. The
disadvantages «* a cross-sectional design®® were outweighed

in the present study by the advantage of convenience.
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After a general introduction and instructions to the
respondent, the questionnaire wos subdivided into nine
sections, each with its own introduction.*’ Introductory or
instructive comments were concise, vague with respect to
purpose and made noticeable using UPPER CASE or bold
characters. Questionnaire sections addressed:

sorthodontist facial appearance (A),

sperception of surgical cost (B),

age limits on orthognathic surgery and growth

modification (C),

streatment recommendations for most vignettes (D),

treatment recommendations for support system vignettes
(E),

streatment of the anxious pre-surgical patient and
perception of cognitive coping mechanisms (F),

etraits of cral surgeons (G),

traits of psychologists (H),

«demographic traits of respondents (I).

Non-random order of items was intended to reduce
confusion by focusing directly on one stimulus before
switching to another, the rationale being that respondents
were perceptive enough to recognize randomizing
manipulations. General questions preceded related specific
questions, with specificity preferred.

Questionnaire format was uncluttered to enhance
readability for response and data entry.

To avoid acquiescence bias (respondent tendency to agree
or disagree regardless of item content)*, items were
expressed as neutrally as possible and response options were
ordered essentially alternating the positive and negative
extremes for consecutive scaled items. Logical opposites were

used only twice (i.e. introverted versus extroverted vignette
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and vigilant versus avoidant coper). This detracted from
acquiescence assessment, but to include a logical opposite
for every item would have made the gquestionnaire too
cumbersome.

To encourage response by capturing subjects’ interest
early, the questionnaire started with the secticn regarding
orthodontists’ own facial esthetics and personal experience
with orthodontics. This section was easy to answer and the
orthodontists were likely to have an interest in themselves.
Demographic questions were placed last to avoid early
perception that the questionnaire was tedious.*%3

The questionnaire was printed on paper of a medium green
hue. Although this is not guaranteed to increase response

rate,’! it was felt likely to capture respondents’ attention.

Sampling Procedures

The study intended tc investigate differences between
respondent sub-samples. To enhance sub-sample sizes despite
anticipated non-response, the sample frame consisted of the
population of licensed Canadian orthodontists as listed in
1991 by the ten provincial registrars. In the few provinces
where lists were not computer-updated, the population was
small enough that registrars’ staff knew personally of recent
additions. The large respondent sample was consistent with

social judgement and psychological decision theory designs.
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Limitations of 1licensing lists included errors in
addresses and inclusion of retired orthodontists who maintain
licensure after retirement. The only certified specialists
(2) who practised in the territories were also licensed in
other Canadian provinces. In order not to include territorial
respondents twice, provincial registrars’ lists alone were
used. Territorial respondents could distinguish their
territorial satellites in the contingency items.

Six potential subjects excluded were two thesis
committee members, three pre-test subjects and one subject
who inadvertently became aware of the purpose of the study
prior to responding to the questionnaire. Exclusion on the
basis of familiarity with the purpose of the study was
consistent with the experimental technique of minimally

informing subjects as to purpose.“

Data Collection and Field Procedures

Field procedures are techniques used to maximize

response*

and thus minimize non-response bias. An
introductory letter and questionnaire constituted the initial
mail-out. The first follow-up was a postcard®' (Appendix V)
mailed one week after the initial mail-out. The second
follow-up consisted of another 1letter (Appendix VI) and
questionnaire mailed three weeks after the postcard. During

the entire mail-out period (starting September, 1991) and

into a portion of the response period (ending February,
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1992), the postal situation was unstable due to rotating
Canada-wide strikes or threats of strikes.

The introductory letter to the initial mail-out
requested potential respondents’ participation, emphasized
thec need for a large response and positively reinforced
response by representing it as a contribution to the
orthodontic profession. The 45 minute estimated completion
time was based on a mean 41 minute response time to the draft
questionnaire, plus one minute for each of four additional
questions in the final questionnaire. (The additional four
questions were simple demographic items.) This letter also
included a description of confidentiality measures
anticipated to increase subjects’ willingness to participate.

Inclusion of the university crest on all mail-outs, by
indicating university sponsorship, was hoped to enhance
response rate.”!:%

Various techniques were used to personalize
communications with potential respondents and thus increase
response rate. The introductory letter and second follow-up
letter were signed by the author using green ink.®’ Envelopes
mailed to respondents, return envelopes and the postcard were
hand-addressed using an attention-grabbing thick black
(usually calligraphic) felt pen. Word-processed address
stickers were used only on the return envelopes for the

second follow-up. Stamps rather than metered postage were

used:*! single stamps for less expensive mail-outs such as the
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postcard and retui'n envelopes, multiple stamps for first and
third mail-outs. Multiple stamps were necessary since no
stamp with exact postage was available, and possibly
advantageous since the large number of stamps on the envelope
would help potential respondents appreciate the cost of the
study.

The postcard was intended to remind non~respondents to
return their questionnaire and thank respondents for their
participation. The thank you was a form of positive social
reinforcement for as-yet non-respondents.>’

Shortly after the postcard was mailed, some mail-outs
were returned with wrong address notification. Such addresses
were double-checked with the appropriate registrar. Where an
address had changed, a questionnaire, initial cover letter
and personalized note were sent to the potential respondent
to explain the situation. Where no new address could be
obtained, the second follow-up was mailed with those for the
as-yet non~respondents. For ’‘wrong-address’ correspondence
returned around the time of the second follow-up, a new
questionnaire was sent, but not a follow-up questionnaire.

Necessity for a costly third follow-up by telephone
was only to be considered if total response was less than
60%. With a response rate over 60%, telephone follow-up was

not deemed necessary.‘
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Data Entry

Questionnaire items were coded for ease of computer data
entry. Single-response items were coded in single digits
where possible with ‘1’ as the most positive extreme of
scaled items. Missing items were coded ’9’, ’‘don’t know’ was
coded ’‘7’, numeric values were entered directly.

A 'z’ variable was assigned to every item to indicate
presence of comments for that item. Visual survey of returned
questionnaires determined the most frequent comments. These
were coded and a second data entry pass performed for the
sole purpose of recording comments, with eighty-five
characters allowed. Illegible or ambiguous comments were not
entered verbatim. When 85 characters was insufficient, the
comments were abbreviated using key words. Comment data was
not reliab.e for analysis beyond summary statistics due to
the necessity for abbreviation. Re-entry with a greater
allowance for character 1length would have to be done,
although the results would still be best treated as
anecdotal.

Each questionnaire section was coded for ’/non-response’
comments. Some respondents returned questionnaires partly
answered or unanswered, but generally if the questionnaire
was returned there was a comment as to the reason for non-
response.

The date of receipt of the questionnaire by the

investigator was also entered.



43

Anomalies in response required special consideration for
data entry. When respondents indicated multiple responses for
a single-response item, the most extreme option in the
context of the question was recorded. For example, in the
item regarding the earliest feasible age for orthognathic
surgery, if two ages were checked, the youngest of these was
taken. If this approach seemed to misrepresent a respondent’s
intention the item was classified as missing, the rationale
being that results would suffer greater invalidation through
misinterpretation than through non-inclusion. If a respondent
checked mnultiple answers, but in their written comments
indicated that they preferred one of the answers, the code
for the preferred answer was entered. If one of the two
options checked in a single-response item was "don’t know",
"don’t know" was taken as predominant and entered. Some
respondents put numbers in the boxes beside the multi-
response options rather than just checking them. This may
have been intended to indicate an order of preference,
although respondents did not state this in most cases. Such
numbers were classified as comments but were addressed no
further.

Data were entered on an IBM-compatible computer using
SPSS Data Entry II.** Prior to entry, variables were defined
with respect to name, label, type, length, and missing
values. ’‘Skip and fill’ rules were mainly used for ‘non-

response’ situations so that missing values could be assigned
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to all items in a section with one key stroke. Valid entries
under range rules included values previously defined under
value labels. Range rules screened dgross typographical
errors, but not errors involving substitution of allowable
values. Logical rules to screen responses contingent on
respondent attributes were contraindicated since the author
did not want to make assumptions regarding response styles.
The data did not lend themselves to the use of logical rules.

Data were entered by questionnaire section. The
advantage to this was that any problems within a section
regarding range rules or variable definitions became apparent
early and could be corrected before too many questionnaires

had been entered.

Data Entry Verification

In order to verify the accuracy of data entry by the
author, two independent data verification technicians were
chosen on the basis of convenience and their anticipated
accuracy in completing the task. Both received explicit
instructions regarding coding scheme and data entry
conventions described previously.

From a random numbers table,Ss 67 numbers with values
between 1 and 334 were generated, representing 20% of the 334
respondents. These numbers were used as data entry case
numbers and matched to the corresponding respondent 1ID

number. The 67 questionnaires thus selected were divided into
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a group of 34 and a group of 33. Printouts of the entire data
entry for each group were checked against the curresponding
questionnaires and discrepancies noted. Discrepancies were
reviewed with the author to ensure accuracy of data entry
verification, particularly where there was a question of
interpretation. Discrepant data were re-entered for the 20%
of the sample for which data were verified.

Data entry accuracy was evaluated by calculating
percent discrepancy between data entered and data verified.
An acceptable result (less than 1%) reinforced the decision
not to perform key verification*® or data verification of the

remaining 80% of respondents.

Elaboration on Demographic Data

Certain data had to be extrapolated from respondent
location. These included population of the area of principal
practice, number of oral surgeons and psychologists
practising in the area, actual costs of orthognathic surgical
procedures and the proportion of such costs covered by the
appropriate provincial health care organization.

Visual data edit and preliminary matching of postal
code item to area name revealed inaccuracy of reporting of
the first three postal code digits. To improve accuracy, ID
number was referenced back to mailing address.

Population data (1991) were available from Statistics

Canada for Census Subdivisions (CSD's),56 Census
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Agglomerations (CA’s) and Census Metropolitan Areas (cMA’s) 7
associated with the mailing address of most respondents. CSD
is a basic category which includes subclassifications city
and town, but excludes commuter region population. CA and
CMA, differentiated by size, define "...large urban cores
with their adjacent urban and rural areas with which they
have a high level of economic and social integration."®? Some
respondents practised in areas with no associated commuter
region. Therefore, one analysis was performed on core
population using CSD data and one analysis was performed on
core plus commuter population using CA and CMA data, or CSD
data in the event of no associated commuter population.

Sources of error for respondent population data applied
to Hypothesis 2 included r.issing data for sparsely populated
areas and limitations inherent in census data®s.

To determine the number of oral surgeons in a
respondent’s practice area, 1991 registrars’ lists for
orthodontists and oral surgeons were obtained concurrently.
An oral surgeon-to-population ratio was calculated and
matched to respondents based on mailing address.

To determine the number of available psychologists in a
respondent’s practice area, ratios of provincial population
to registered or licensed psychologist were obtained from a
reference whose data are obtained from professional
associations, Statistics Canada, commercial companies and

educational institutions.’® This method was not very accurate
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since psychologist distribution may vary considerably from
one area of a province to another and only outdated data were
available. These compromises were considered acceptable for
two reasons: first, in every province, psychologists are
likely more numerous in more populated areas and provinces
may be similar with respect to this distributional
generalization; second, psychologist utilization was low, so
a rough estimate was not predicted to alter the conclusions.

Finally, verification of the accuracy of responses
regarding costs of and funding for orthognathic surgical
procedures was accomplished using a survey of one oral
surgeon from each Canadian province (Appendix VII). Oral
surgeons were recommendea by the president of the Canadian
Association of Oral Surgeons. Their responses should have
been accurate since they charge patients for surgical
procedures regularly. One potential inaccuracy relates to
coverage for genioplasty. In some provinces this was funded
as a functional but not as an esthetic procedure. Despite
this, some respondents classified the procedure arbitrarily

as either funded or not regardless of procedural motivation.

Statistical Methodology

Data were analyzed using SPSS/PC+ version 4.0, spss*,
procedure UANOVA available at the University of Alberta and

manual calculations of r~tests and chi-square (X?).
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Testing the Instrument.

Cronbach’s alpha reliability test®® was applied to larger
sections of the questionnaire (A, B, D, E) which contained
groups of similar questions for which internel consistency
was thought to be an issue.

Specific validity tests were done for some items. One
such test was that of the accuracy with which respondents
knew the costs of surgery when they purported to have such
knowledge, expressed as percent agreement between
orthodontists’ and oral surgeons’ responses to essentially
the same items. Oral surgeons’ responses were obtained in the
previously described mini-survey. This test of accuracy
enabled evaluation of the validity of tests for hypotheses
three and four.

Another specific validity issue which was examined was
the accuracy of items involving orthodontists’ assessment of
the traits of the oral surgeons to whom they refer their
orthognathic cases. This test of accuracy enabled evaluation

of the validity of tests for hypotheses 2, 28, 29, 30.

Describing the Sample.

The only respondent demographic trait which could be
verified for the entire sample frame was location. Year of
completion of orthodontic graduate training could be
determined for sample frame members who were also members of

the Canadian Association of Orthodontists (CAO), using that
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organization’s directory.®'® principal language was included
on the Quebec registrar’s list, but without indication as to
whether respondents were uni- or bilingual.

To ascertain whether respondents differed from the
sample frame sufficiently to cause non-response bias,
graduation cohorts were compared to frame with respect to

response rate using a X’ analysis.

To assess acquiescence bias, ranking items (Bl1-4,6,7;
c1,2,3,option O0; F1,2; G1,6,8,9; H1l,3-8) were recoded as
high, moderate and low. For example, "very good" and “good"
both coded high by virtue of being at the positive extreme of
a ranking scheme. For 4-option ranking items, "fair" was
coded as moderate despite a possible positive connotation.
Means of the newly created indicator of acquiescence were

obtained for each section then correlated (Pearson’s r)

between sections. With this manipulation, degree of yea- or
nay-saying could be compared between items designed to test
different concepts. The alternative of crosstabulations of
logical response combinations was rejected because it seemed
to require too many subjective, possibly invalid assumptions
regarding item interaction.

Early~ versus late-responder bias was not assessed, the
rationale being that reasons for non-response were unlikely
to be related to trends in treatment recommendation. In
addition, such a test would have had poor validity given the

possible influence of postal strikes over response time.
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Mean and range were calculated for respondent age, years
in practice, and age at graduation. Range was calculated for

practice area population.

Testing Hypotheses.

Consistent with an approach recommended for
determination of medical decision models based on discrete
variables" and used in circumstances similar to those of the
present study,’ analysis of variance (ANOVA) was applied to
tests of major hypotheses. A test of the ANOVA assumption of
random sampling from a normal population of constant variance
was deemed unnecessary.® Greenhouse-Geiser adjusted output
helped guard against violation of assumptions.% Use of highly

significant probabilities for the ANOVA (P <.001) guarded
against incorrect rejection of null hypotheses in situations
involving many comparisons.®

The Type I error rate (a) was fixed at .05 with two
exceptions: the exception for ANOVA (excluding multiple
comparisons) already mentioned and expression of i-test
results in terms of the highest applicable probability
despite use of .05 as baseline for significance.

The ANOVA model involved the 19 same-format vignettes to
aveid validity problems. In the event of significant main

effects, multivariate tests of significance were followed

with univariate F-tests. Pillai’s trace was emphasized as the

most powerful and robust of the multivariate tests. Where
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significant interaction occurred, multiple comparisons of
pertinent least squared means (LSQ-means) were performed
using the generally accepted a c¢f 0.05.

Where data were grouped for hypothesis testing, a
nomothetic approach was often used. This refers to grouping
data across respondents before grouping across responses. The
nomothetic method assumes similarity of respondents and by
aggregation across them can increase the reliability and thus
the power of a test.> Group analyses can mask model
discrepancies for individual subjects but such discrepancies
are small and with no significant trends.** Group weighting
has been shown to be reproducible and predictive in some
marketing research and medical studies.®

Hypothesis 1 analyses focused on graduation year rather
than birth year due to the similarity between the two
measures. Also, graduation year represented experience more
accurately in concept than birth year did.

Graduation year was analyzed with variables grouped
nomothetically (across graduation cohorts 1950-61, 1962-71,
1972-81, 1982-86, 1987-91; interval data grouped ordinally).
The interval defining the most recent cohort, although
responsible for the similarly small interval of the second-
most-recent cohort, was deemed appropriate since those with
less than five years experience in clinical practice would
not have had the opportunity to observe long-term treatment

effects.
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Hypothesis 2 tested objective and subjective (G1P, G3P,
G5P; ordinal, interval; measures of oral surgeon availability
separately. Data were grouped nomothetically ( ordinal groups)
for the objective measure, which was computed by division of
respondent practice area population (by CSD or CSD/CA/CMA) by
the number of oral surgeons listed as practising in that
area. Of the population:oral surgeon groups for CSD, the
50,000-59,999 and 100,00C -300,000 groups held the smallest
number of respondents at less than 5% of the total 321 valid
cases. Groupings for CSD/CA/CMA by increments of 10,000
accommodated the large Toronto sub-sample but resulted in
some relatively small sub-samples.

Hypothesis 3 data (ordinal) pertained to the influence
over treatment recommendation of perception of orthognathic
surgery as a financial burden. T: se data were not grouped.
The rationale for treatment of Hypothesis 3 data is
elaborated upon later since results of preliminary analyses
affected methodological decisions.

Data for Hypotheses 4 and 5 (ordinal and nominal
respectively) were not grouped. These hypotheses pertained to
perception of cost justification for surgery for varying
degrees of functional or esthetic deficit and orthodontist
flexibility in changing treatment option mid-treatment for
the anxious patient. Grouping cases would not have
significantly equalized most sub-sample sizes, was sometimes

conceptually contraindicated and was deemed unnecessary where
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two-way interactions were nonsignificant. Note that responses
to item B3 under Hypothesis 4 were subjected to Pearson’s
correlations in order to give insight to the results of the
ANOVA.

Hypothesis 6 data (ordinal/nominal) were grouped only
for orthodontists’ facial self-evaluation under item Al. In
order to maintain reasonable sample size for response
categories, two groups included "very attractive" or
"attractive" and "generally attractive with more than one
unattractive feature", "unattractive" or "very unattractive".
"Generally attractive with one unattractive feature" formed
its own group.

Data (interval) were grouped (ordinally) as follows for
Hypothesis 7. For the 19 same-format vignettes and one
vignette (F3) which offered the major treatment options and
psychological referral option, <he total number of
psychological referrals was computed. Data were grouped into
a three-point scale: respondents making no psychological
referrals, those making one or two referrals, and those
making more than two referrals.

Two objective methods existed for testing hypotheses
pertainin, - he influence of patient trait over treatment
recommendat un: multiple comparisons and r-tests. Multiple
comparisons were made between recommendations of the three
’‘major’ options-- surgery, camouflage, and no treatment-- for

vignette traits included in the ANOVA model (Hypotheses 9,
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13-18, 20, 21, 23, 24, 26, 27). For paired items examining
one trait, major and minor treatment options were subjected
to multiple comparisons (Hypotheses 12, 25). Valid percent
respcnses for vignettes not included in the ANOVA model were
submitted to r-tests of differences between means for an
assumed-normally distributed population of unknown variance
(Hypotheses 8, 10, 11, 19, 22). The (~test was deemed
appropriate for what could be considered enumeration data.%

Subjective evaluation of treatment recommendation
involved grouping respondents’ combined frequencies of
selection of the major options. Response combinations were
regarded as restrictive when only one of either surgery or
camouflage were chosen and non-restrictive if both surgery
and a juflage were chosen. Results were expressed in terms
of cu..puted valid percent response -- the ’influence factor’.
Despite the subjective nature of this test, it was thought
worthy of inclusion.

For Hypothesis 22, frequencies of responses were
compiled into that response consistent with or those
respcases jinconsistent with literature describing the
influence of vigilant or avoidant coping over post-surgical
satisfaction. The consistent response was "poor" for
vigilance and ‘"good" for avoidance. The inconsistent
responses were "very good", "good", "average", and "don’t
know" for vigilance and "average", "poor", "“very poor" and

"don’t know" for avoidance. "Very poor" and "very good" were
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not tabulated for the vigilant and avoidant coping patient
respectively since these extremes were nct included in the
literature description of post-surgical satisfaction.

Hypotheses 28, 29, 31, 32, and 33, related to the
influence of oral surgeon and psychologist traits over
treatment recommendation, were not tested beyond valid
cumulative percent since results were obviously not in need
of further testing. For these hypotheses, where valid
cumulative percentages do not total 100 there were missing
cases or responses had to be omitted due to inappropriate
response to more than one item.

Two variables under Hypothesis 30, related to the
influence of the quality of the oral surgeon’s risks
discussion with patients over orthodontists’ reatment
recommendation, were subjected to ANOVA. These variables were
responded to with significantly different frequencies and had

adequate sample sizes for analysis.
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III. RESULTS

Data Entry Verification
Error expressed as percent discrepancy between data
entry printout and actual response was 0.0003% for the 67
questionnaires reviewed by both data entry verifiers. All
errors involved failure to indicate that a respondent had
commented on an item in section D. One error involved a
comment irrelevant to the hypotheses: omission of respondent
comment "oral surgeon" beside D3E. One error resulted from
ron-entry of a comment (item D3) due to illegibility. One
error was due to late definition of a data entry convention:
the subject had numbered item D3 selections, which was not
recorded as a comment on ranked preference as it was in
similar circumstances later in the data entry process. There
were three omissions of comments potentially meaningful to
the results. A comment "Does he have a malocclusion?",
indicating vagueness of patient description regarding item
D9, was omitted. Also, comments by two subjects were omitted
regarding a "P" versus "Q" substitution error in item D17.
The ‘meaningful’ error 1level based on these errors was
0.00009%. However, such errors may have been rectified during
the second data entry run for comments only. If comments were
considered anecdotal, the error rate was essentially zero for
the 20% of questionnaires tested. Errors by data entry

verifiers were not calculated.
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Response Rate

All responses (334) were received within five months
following the initial mail-out. Initial mail-outs totalled
515, 7 of which were returned due to wrong addresses. One
postcard was returned for the same reason. Of the wrong
addresses, all but three of the involved orthodontists
eventually responded. ‘Effective’ mail-out was thus 515 less
the 3 wrong addresses.

Response rate was lower than calculated (334/512=65.2%)
due to partially completed returns. Discounting partijal-
respondents, sample size by item totalled from 291 to 316.
Sample size by section exceeded 300 in all but sections G and
H. A mean 40.0% of partial-respondents or respondents who
returned the questionnaire unanswered excused themselves
based on retirement, 14.3% on busyness, and 9.0% on dislike
of questionnaire design. The balance of respondents gave a
variety of less frequent reasons.

The probability of respondent selection (0.64) equalled
unity less the non~-response fraction (0.35) iess the pre-test
and committee fractions (0.0096) and possibly less the
strictly francophone fraction (not ascertainable).

Response rate by province, as a matter of genwral

interest, is included in Figure 1.
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Fiqure 1.
Response by Province
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Respondent traits are shown in T." ‘e III and Figure 2.
Note that in Table III mean population was not considered
meaningful and therefore not included. Missing age data
reflect non-response while missing population data reflect

locations for which data were unavailable.

Table IIL_Respondent Age, Practice Area Population

Trait n (valid) m range

Birth year 304 1945 1922-1963

Graduation Year 306 1976 1950-1991
_Age at Graduation 304 30.9 25-48

CSD Population 328 2,141-1,017,666

(1991)

CA/CMA 328 5,273-3,893,046

Population (1991)
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Fiqure 2.
Respondent Occupation/Education
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Non-Response Bias

To assess bias, cohort response rate was compared to
overall response rate for orthodontists for whom graduation
year could be determined objectively. Objective determination
involved matching respondent to graduation year as published
in the CAO directory (1990-1992, verified with 1992-1994)%"62,
V' +sing data included 10 CAO members with unpublished
graduation year, 9 apparent non-member orthodontists, and 2
respondents who removed their ID numbers from the
questionnaire. Cohort response rates illustrated in Figure 3
were subjected to a X? test. None differed significantly from
the overall rate (df 1, P < .05). Note the nonsignificant
ANOVA F-ratio for graduation year in Table VII, further
indication of no significant difference in response rate

between the five graduation groups.



60

Figure 3.
Response by Cohort
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Tests of Questionnaire Reliability and Validity

Cronbach’s alpha reliability coefficients for sections
A, B, D and E respectively were -1.7229, 0.1926, 0.9036 and
0.7237 (n > 290 per section).

As shown in Table IV, the only significant correlation
between acquiescence indices was that between indices for
sections B and C.

Table IV. Correlation Between Sectional Acquiescence Indices
Acquiescence Index Taken from Questionnaire Sections ,

B,C B,G BH GG CH G,H
r -0.1834 -0.0245 -0.0206 0.0016 0.0806 0.0390
n 316 311 m 311 307 307

001* 334 360 489 079 248

By testing the accuracy with which respondents knew
costs of surgery when they purported to have such knowledge
one could test the validity of items pertaining to Hypotheses
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3 and 4. Tables V and VI present comparisons of reports by
respondents versus by an oral surgeon from the same province,
expressed as percent agreement between the two specialties
with respect to procedure covered or proportion of cost
covered.

In five of ten provinces, almost 100% of the cost of
surgery is paid for by provincial health care organizations.
According to comments by oral surgeons who responded to the
mini-survey, the patient or their private dental insurance
company may pay the oral surgeon an extra $200-500 for in-
office procedures. In the other five provinces where
provincial coverage is not as extensive, the patient may pay
an additional $2000-~3000, depending on the nature and extent
of the surgical procedure.

Note that genioplasty in Nova Scotia, Ontario and Quebec
was funded for functional but not esthetic reasons. For these
respondents, ’‘funded’ or ‘not funded’ were both accepted as
correct. The genioplasty item was thus limited in accuracy.

Validity with respect to accuracy of orthodontists’
assessment of oral surgeons’ traits created author concern
due to potential for referral to more than one surgeon. Of
respondents, 95.1% and 97.1% in principal and satellite
practices respectively reported referral to a ’‘small’ group
of oral surgeons. Referral to a small group, whether due to
lack of availability of oral surgeons or selection of oral

surgeons based on a narrow range of traits, diminishes
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conflict in response. Although ’small’ was not defined, it

was deemed to engender sufficient accuracy.

Table V. Agrocment Between Reports by
Orthodontists and Oral Surgeons Regarding

Provincial Health Care Coverage for
Orthognathic Surgery-Related Procedures
Procedure Covered % Agreement

2 Jaw Osteotomy 72
1 Jaw Osteotomy 62
Genioplasty *83
G.A. 65
Additional G.A. 35
Other Components 73

No Component 98
ote. * = uncertainty due .5 “:nctional vs esthetic definition;
A_ = general anaesthetic; n = 309

4

Q

Table VL. Agreemcat Betweea Reports by

Orthodontists and Oral Surgeons Regarding
Proportion of Orthognathic Surgery-Related
Procedures Covered by Provincial Health Care
Proportion Covered % Agreement
don't know 0
0% 0
<50% 19
50% 7
>50% 11
100% 78
Note. n = 309,

Tests of Hypotheses
To interpret results presented in the following
sections, Appendix IV contains questionnaire item labels

which correspond to variable labels, Table XIII gives
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vignette abbreviations, Figures 14 to 16 illustrate by
vignette percent valid selection of major treatment
recommendations (surgery, camouflage, no treatment), and
Appendix VIII illustrates per~ent valid selection of minor
recommendations (delay decision, refer to another dental
specialist, refer for a second orthodontic opinion, refer to
a psychologist). Note that the multi-response nature of
vignettes led to combined percent valid responses in excess
of 100.

Conceptually, the ANOVA interaction between hypothesis
term (orthodontist’s trait) and treatment recommendation
addressed major hypotheses. Despite greater difficulty of
interpretation of three-way interactions or lack of direct
relevance to hypotheses, they are presented in ANOVA

summaries or LSQ-means tables where informative.

Tests of Major Hypotheses: Orthodontist Traits

F-ratios and their corresponding probabilities for
significant two-way interactions between orthodontist trait
and treatment option are presented for quick reference in
Table VII. ANOVA summaries for individual hypotheses are

included in Appendices IX to XVI.
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Tablc VIL. ANOVA F-ratio Summary for Major, Significant Hypotheses

Hoyy Main Effcct/ Interactior Term Foratuo P __
H, Grad' atio Year (GY) 4.54 0.00144
Trea:me::: Option (T) 288.77 0.00006*
__GYeT 3.34 0.472E-5*

H, Moderately Compromised Function (B3B) 34.11 0.143E-7*
Surgical Treatment Option (T) 362.18 0.0°*
Justified _B3BeT 1644 0.630E-11*___

Mildly Com:;::»miscd Function (B3C) 3.50 0.06259
Treziaent Option (T) 170.16 0.00004*
- _BiCeT 5.20 0.00018* __
Moderately Compromised Esthetics (B3E) 251 0.721E-6*
Treatment Option (T) 369.40 0.0*
B3CeT 11.49 0.320E-9*

H; Switch to Camouflage (F3B) 15.72 0.00009*
W{(‘,:;‘g Treatmznt Option (T) 327.69 0.0*
s F3geT 6.40 0.00002*
sp‘;rﬁéﬁ‘ Convince re: Surgery (F30) 5.30 0.02203

Treatment Option (T) 352.6% 0.0*
F30eT 1.34 0.205E-5*
H, Total Psych Referral (G) 2.83 0.06098
T 238.42 0 109E-6*
GeT 4.80 0.00094*

Noic. H = hypothesis; GY = graduation year, grouped 12 data; I = treatment option; *P < .001;
® = interaction; B3__ = perception of justification for cost of surgery in case of B, moderately
compromised function, C, mildly compromised function, E, moderately compromised esti:eti.,
F3_ = for anxious pre-surgical patient, B, willingness to swi:ch to camouflage or O, irying to
convince to proceed with surgery; G = total psychological refeital, grouped data
Hypothesis 1 addressed the influence of orthodontist
experience level over treatment recommendations. Significant
correlation between year of birth and year of orthodontic

graduation (r = .8905, P < .0001) warranted presentation of

analyses for graduation year alone. Table VII above and
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Appendices IX and X summarize ANOVA and LSQ-means for
graduatiicn year.

Trend analysis in the form of multi- and univariate
tests of significance was done only for surgery and
camouflage options for three reasons., First, LSQ-means within
treatment category for the interaction between graduation
year and treatment recommendation differed by no more than
0.100 except for the surgery, camouflage and "refer to
another dental specialist" options. Second, the first and
third of these options were considered related. Last, visual
review of LSQ-means revealed a potential linear trend.

Graduation groups demonstrated a fairly common order cf
treatment recommendation preferences based on LSQ-means for
the two-way interaction presented in Figure 4 and Appendix X.
Ranked from most to least recommended, the treatment options
were camoufla: 2, surgery, refer to another dental specialist,
no treatment, delay decision, refer for second orthodontic
opirion and psychological referral. The most experienced
groups differed by two reversals in this ranking: graduates
from 1950 through 1961 ranked delayed decision third and
referral to another dental specialist fifth; graduates from
1962 through 1971 ranked no treatment third and referral to
another dental specialist fourth.

Figure 4 illustrates interaction between graduation year
and surgical or carouflage recommendation. Pillai’s

multivariate tests for linear, quadratic and cubic trends
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were significant ([F(2, 310) = 17.74, 4.07, and 3.75, P <
.000, .018, and .025 for linear, quadratic, and cubic trends,
respectively]. The univariate tests revealed significant
linear and quadratic trends only for the surgical option
fF(1, 311) = 34.64 and 8.15, P < .000 and .005 for linear and
quadratic trends, respectively] and a significant cubic trend

only for the camouflage option [F(1, 311) = 4.30, P < .039].

Figure 4.
Recommendation by Cohort
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Hypothesis 2 pertained to the influence of oral surgeon
availability over orthodontists’ treatment recommendations.
Nonsignificant ANOVA were obtained for the objective
population measures of oral surgeon availability. Similarly

nonsignificant results were obtained for the subjective
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measures of oral surgeon availability: availability judgement
(G1P), delay to initial surgical consultation (G3P) and time
between final surgical consultation and actual surgery (G5P).
Results are given in Appendix XI.

As reported in Appendix XII for Hypothesis 3, no
significant interaction occurred between treatment
recommendation and respondents’ perception of the financial
cost of surgery as a burden to either the patient or the
provincial health care system.

Recponse frequencies for the item (B3) intended to test
Hypothesis 4 -- influence over treatment recommendation by
perception of justification for cost of surgery based on
severity of functional or esthetic defect -- are graphed in
Figure 5. Note that only 1.6% of respondents felt surgery to
be unjustified. ANOVA summaries for moderate functional or
esthetic defects and for mild functional defects are
presented in Appendix IX. Nonsignificant results or those not

pertinent to the hypothesis are presented in Appendix XIII.



68

Figure 5.
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For Hypothesis 4, the multiple comparisons presented in
Tables VIII to X were performed in preference to trend
analysis (despite the possible trend illustrated in Figure 6)
due to significance of the pertinent two-way interaction and
lack of significance of the main effect mild functional
defect. In Figure 6, respondents willing to recommend
treatment for a patient with mild esthetic or functional
compromise also demonstrated increased overall frequency of

surgical referral.
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Table VIIL ANOVA, LSQ-MEAN: ‘freatmeant Option by
Perception of Justification for Cost of Surgery in
Case of Moderately Compromised Function (B3B)

B3B

Treatment Option
Not Chosen Chosen Difference

surgery 0391 0.600 0.209°
camouflage 0.589 0.655 0.066
no treatment 0.199 0.269 0.070
delay decision 0.174 0.185 0.011
consult other DDS 0.184 0338 0.154¢
second opinion 0.132 0.096 0.036
consult psychologist 0.061 0.066 0.005

Note. Multiple comparisons: a = 0.05; required difference = 0.11;
SE = 0.02; df = 1884; Scheffé = 4.74; * = observed difference
exceeded required difference.

Table DX. ANOVA, LSQ-MEAN: Treatmeat Option by
Perception of Justification for Cost of Surgery in
Case of Mildly Compromised Function (B3C)

B3C

Treatment Option
Not Chosen Chosen Difference

surgesy 0.481 0.666 0.185*
camouflage 0.629 0.595 0.034
no treatment 0.235 0.248 0.013
delay decision 0.181 0.174 0.007
consuit other DDS 0.257 0.342 0.085
second opinion 0.112 0.117 0.005
consult psychologist 0.064 0.060 0.004

Note. Multiple comparisons: & = 0.05; required difference = 0.17;
SE = 0.04; df = 1813; Scheffé = 4.74; * observed difference
exceeded required difference.
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Table X. ANOVA, LSQ-MEAN: Treatment Option by

Perception of Justification for Cost of Surgery

Case of Moderatcly Compromised Esthetics (B3E)

B3E
Treatment Option
Not Chosen Chosen Difference
surgery 0.425 0.609 0.184¢
camouflage 0.605 0.650 0.045
no treatment 0.208 0.276 0.068
delay decision 0.178 0.183 0.005
consult other DDS 0.210 0.343 0.133¢
second opinion 0.118 0.105 0.013
consull_psychologist 0.062 0.065 0.003

Note. Multiple compar

isons: @ = 0.05; required difference = 0.11;

SE = 0.02; df = 1885; Scheffé = 4.74; * observed difference
exceeded required difference.

LSQ-Mean (surgery)

Recommendation by Justification

Figure 6.
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There were many significant correlations between
responses to Hypothesis 4 variables. Only defects of similar
severity demonstrated correlations greater than .240.
Correlations between responses to justification for treatment
on the basis of functional versus esthetic defect were r =
.4596, .6344 and .6428 for th~ severe, moderate and mild
defects respectively, all with P < .001, n = 312,

Under Hypothesis 5, Appendix IX gives ANOVA for mid-
tre»tment chn-me of plan for the apprehensive orthognathic
patient. 7. XIV contains a significant 3-way ANOVA
interaction «nich is not pertinent to the hypothesis, plus
nonsignificant results. LSQ-means and multiple comparisons
for significant interactions are contained in Tables XI and

XII below.

Table XI. ANOVA, LSQ-MEAN: T.catment Option by

Willingness to Switch to Camouflage for
Anxious Surgical Patient (F3B)

F3B

Treatment Option
Not Chosen Chosen Difference

surgery 0.459 0537 0.078°
camouflage 0538 0.679 0.140*
DO treatment 0.193 0.267 0.074*
delay decision 0.166 0.193 0.027
consult other DDS 0.240 0293 0.053*
second opinion 0.132 0.100 0.032
consult psychologist 0.063 0.065 0.002

Note. Multiple comparisons: « = 0.05; required difference = 0.05;
SE = 0.02: df = 188S; Scheffé = 1.96; * observed difference
exceeded juired «i: ference.
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Table XIL. ANOVA, LSQ-MEAN: Treatment Option by
Convincing Anxious Surgical Patient to

Follow Through with Surgery (F30)
F30
Treatment Option
Not Chosen  Chosen  Difference
surgery 0.447 0.578 0.131*
camouflage 0.606 0.638 0.032
no treatment 0.242 0.229 0.013
delay decision 0.188 0.174 0.014
*consult other DDS 0.231 nL 0.091°
second opinion 0.119 Lo 0.013
consult psychologist 0070 . 0013
Note. Mul‘ipie comparisons: a = ' e ..erence = 0.06;

SE = 0.02; df = 188S5; Scheffé = 4.74: - . .zrved difference
exceeded required difference.

Under Hypothesis 6, pertaining to influence of
orthodontist facial self-perception over treatment
recommendations, none of the ANOVA demonstrated significant
interactions as shown in Appendix XV, and main effects were
not of coicern.,

Please refer to Table XIII for vignette abbreviations

referenced under Hypotheses 7 to 27.
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Table XIIL Vignetic Abbreviations
Item Description Item Description
D1 developmental (defect) (D) 13 uncooperative
(D)2 traumatic (defect) (D) 14 time/ cost
D)3 ™J (D) 15 fears GA
D)4 (excellent) esthetics (D) 16 (self-)esteem
D)5 (negative) life (D) 17 indecisive
(D)6 not listen El no support
D)7 (poor) health E2 resemblance
(D) 8 TMJ/esthetics E3 minor, dispute
D)9 extrovert E4 spousal pressure
(D) 10 (self-)image F3 anxious
d1u introvert G4 impatient
(D) 12 intolerant

Note. () = optional in abbreviation.

Hypothesis 7 pertained to influence of anticipated level
of patient psychological difficulty over treatment
recommendation. Figure 7 shows that referral focueed mainly
on the hypothetical patient with negative life events, low
self-esteem or a desire to defer surgery due to anxiety.

Similarly, cumulative psychological referral in Figure
8 shows most respondents to have recommended referral for

only one or two of 20 same-format vignettes.
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The ANOVA reported in Appendix IX was performed on
grouped data out of necessity for reasonable sample size: no
referral, one or two referrals, and more than two referrals.
A nonsignificant two-way interaction between group and
vignette along with a nonsignificant three-way interaction
indicated that the three vignettes for which psychological
referral predominated were not treated differently by the
respondent dgroups. The significant two-way interaction
between psychological referral group and major treatment
recommendation illustrated in Figure 9 was subjected to
multiple comparisons, confirming that only the difference
between the ‘no’ and ‘more-than-two’ referral groups for
recommendation of no treatment was significant ([Scheffé

F(1,722) = 3.95, P < .05, SE = 0.04].

Fiqure 9.
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Tests of Hypotheses: Patient Traits

Hypothesis 8 pertained to influence of patient age over
orthodontists’ treatment recommendations. Please refer to
Figures 10 to 12 for graphs of frequencies with which
respondents indicated age limitations they perceived to
growth modification and earliest and latest feasible
surgeries.

Students’ upper-tail r-tests were applied to the mean
frequencies to determine significance of difi{erences in age
between treatment categories. Latest growth modification
occurred significantly earlier than earliest feasible surgery
(female 13.5 versus 14.9 years, ¢t = 9.1; male 15.0 versus
16.3 years, ¢ = 7.3; df approx 311, P < .0005). Latest
feasible surgery, at 55.1 and 55.4 years in females and males
respectively, occurred significantly later than earliest
surgery (¢t > 45, df approx 120, P < .0005). With respect to
treatment limitations, 3.2% of respondents felt that growth
modification could bka done after age 18 in either a male or
a female patient (n = 313). Significantly fewe 32.1% versus
67.9%, felt surgery to be an option before ge 8 than not,
especially for congenital malformations (¢+ = 6.3. df approx
200, P < .0005). No significant difference existed between
those who felt there to be an upper age limit to orthognathic

surgery and those who felt there to be no such limit (¢ =

1.8, df approx 200).
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Figure 10.
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Figure 12.
Latest Recommended Surgery
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For Hypotheses 9 to 27 the degree of respondent
influence over a patient was determined subjectively with the
’influence factor’ illustrated in Figure 13 cr objectively
with multiple comparisons or (-tests to distinguish
significant differences between surgical and camouflage
recommendations. Most multiple compar® :ons are given in Table
XIV while ¢-tests are discussed i “ext. Note that when
respondents were asked to suppose *th. i€y were a borderline
orthognathic surgery patient, 21 . of them chose to be
treated surgically, 74.4% chose —amouflage ind 8.7% did not

want treatment (n = 309). Vai: percent frequencies for

selection of major treatment options for vignettes included

under Hypotheses II and III are given in Figure 14.
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Table X1V. Obhserved Difference Between LSQ-Means for

Maﬁr Treatment Recommendaﬁo& mmeses II-V1

Hi Item A-B B-C A-C
9 D7 ".60* 0.33* 0.27¢
13 D13 0.04 0.49* 0.52*
14 D12 0.11* 0.05 0.06
15 D14 0.30* 0.28* 0.01
16 G4 0.06 0.44* 0.50*
17 D6 0.13* 0.36* 0.23*
Note. df = 5801.
18 D1s§ 035°* 0.64* 0.29*
20 D10 0.17* 0.48* 0.65*
21 D16 0.04 0.56* 0.52*
24 DS 0.07 0.33* 0.40°
23726 El 0.18* 0.27* 0.09*
27 E2 030* 0.68* 0.38¢
23/26 E3 0.15* 0.27* 0.12¢
23/26 E4 0.06 033* 0.27¢
Note. dj

Wit combhdsons:” & = 0,08 1quired difforencs = 0.08; SE = 0.03
Scheffé = 2.45; * observed difference exceeded required difference.
Hypotheses 10 and 11, pertaining to the influence of
patient TMJ health and existing facial esthetics over
treatment recommendations, were addressed in an overlapping
fashion with vignettes D3, D4 and D8. Because vignettes D3
and D8 were of 1 different format than the majority of the
vignettes and not included in the ANOVA model, multiple
comparisons were not convenient and upper-tail ¢-tests for
comparison of differences between surgical and camouflage

recommendations were done instead. Surgery was significantly

favoured for the TMJ patient [r(df approx 200) = 7.4,
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P < .0005}, camouflage was significantly favoured for the
patient with existing excellent facial esthetics [7(df approx
200) = 10.0, P < .0005). Neither were favoured for the TMJ
patient with good esthetics [t(df approx 200) = 0.47, P <
.0005) .

Hypothesis 12 pertained to the influence of
developmental versus traumatic defect over treatment
recommendation. Comparisons between questionnaire items D1
and D2 were done for every treatment opticon, with no

significant difference between the two vignettes [Ccheffe F

(df 11748) = 1.96, p < 0.05, SE = 0.03, required difference =
0.06). Observed differences were as follows: surgery, 0.05;
camouflage, 0.15E-2; no treatment, 0.61E-2; delay tre::tment,
0.33E-2; refer to dental specialist, 0.05; refer for second
orthodontic opinion, 0.29E-2; refer to psychologist, 0.02.
A similar set of comparisons were done for Hypothesis 25
pertaining to the influence of patient intro- versus
extroversion over treatment recommendation (using items D9
and D11). (Frequencies of recommendation of major treatment
options for psychological traits, Hypotheses V, are presented
in Fiqure 15 below.) Some significant differences were found
[Scheffé F (df 11748) = 1.96, P < 0.05, SE = 0.03, required
difference = 0.06]. Observed significant differences
included: surgery, 0.10; refer to dental specialist, 0.06;

refer to psychologist, 0.06. Observed nonsignificant
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differences included: camouflage, 0.03; no treatment, 0.03;
delay treatment, 0.02; refer for second orthodontic opinion,

0.62E-2.
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For Hypothesis 22, percent response consistent versus
inconsistent with 1literature on coping mechanism were
subjected to an upper-tail r-test. For item F1, 74.4% versus
23.4% of responses were inconsistent versus consistent with
knowledge of vigilant coping. For item F2, 68.3% versus 23.6%
of responses were inconsistent versus consistent with
knowledge of avoidant coping. An upper-tail test revealed

significant inconsistency with respect %o either coping
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mechanism (vigilant ¢ = 8.9, avoidant ¢+ = 7.6, both df approx
200, P < .0005).

Hypotheses 23 and 26, pertaining to the influence of
external patient motivation and support system
characteristics over respondents’ recommendations, were
examined using multiple comparisons within vignettes El1, E3,
and E4. Refer to Figure 16 for frequencies of recommendation
of major treatment options for support system craits

(Hypotheses VI).

8 Figure 16.
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In the case of family pressure not to underge treatment,
"no treatment" was recommended contrary to family pressure at
a significantly lower frequency than surgery or camouflage.
For the minor who wanted surgery but whose parents disagreed,
camouflage was recommended in keeping with parental pressure
at a significantly higher rate than either surgery or no
treatment. For the patient with misgivings about surgery but
whose spouse favoured surgery, no significant dJdifference
between camcuflage and surgical recommendations occurred.
For Hypothesis 19, unique vignette D17 pertaining to the
indecisive patient was /-tested (upper-tail) since it had not
been included in the ANOVA model. Refer to Figure 17 for
frequencies of recommendation of major treatment options for
patiznt attitude (Hypotheses IV). Of respondents, 24.9%
recommended surgery to the indecisive patient and 31.1%
recommended camouflage. The difference between the two was
not significant [+ (df approx 200) = 0.91, P < .0005]. The
most highly recommended option for this patient (72.2% of
respondents) was to complete the consultative preccess prior
to making a decision. Note that 12 respondents commented on
the "P" versus "Q" substitution typographical error in this

vignette.
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Figqure 17.
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Tests of Hypotheses: Oral Surgeon Traits

Hypothesis 28, related to the influence of
orthodontists’ perception of oral surgeon competence over
treatment recommendation, was not tested beyond observation
of valid cumulative per cent since 92.9% of respondents felt
that their oral surgeon had good to excellent technical
expertise. only 0.3% felt that their oral surgeon was poor.

similarly, Hypothesis 29 was not tested beyond
observation of valid cumulative percent. Oral surgeons were
described as receptive or very receptive to discussing cases
by 97.4% of respondents while only 1.6% of respondents
described the oxal surgeon as unreceptive or very

unreceptive.
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Under Hypothesis 30, regarding the comprehensiveness of

the oral surgeons’ discussion with the potential orthognathic
patient, 77.1% of respondents felt that oral surgeons advised
patients in detail of the risks of surgery, 20.3% felt that
risks were discussed to a moderate degree while only 1.3%
felt that the degree of detail was minimal or non-existent.
The last category was selected significantly less frequently
than the first two, but had insufficient sample size to
warrant further analysis. An upper-tail (-test confirmed a
significant difference between frequency for the first two
categories [:(df approx 200) = 9.8, P < .0005]. Thus, ANOVA
was applied to "in detail" and "to a moderate degree". The
results were nonsignificant and are presented in Appendix

XVI.

Tests of Hypotheses: Psychologist Traits

Hypothesis 31, regarding the influence of psychologist
availability over frequency of psychological referral, was
not tested intensively for three reasons. First, 49% of
respondents admitted to not knowing psychologist
availability. Second, 80.4% of respondents reported not
knowing how promptly an appointment could be booked with a
psychologist in their practice area. Third, overall referral
to psychologists was low (reported routine psychological
referral of 1.6% and similarly low recommendation for

psychological referral for all but three vignettes). Of the
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51% of respondents who felt they knew psychologists’
availability, the majority (20.9%) felt that it was poor.

Hypothesis 32 was intended to investigate the influence
of perceived psychologist expertise over treatment
recommendation, particularly in cases in which the vignette
subject was more likely to be referred for psychological
consultation. A large number (81.6%) of respondents did not
know the expertise of local psychologists, therefore the
issue was pursued no further statistically.

Hypothesis 33 was intended to investigate the influence
of psychologist receptivity to discussing patient needs over
orthodontists’ treatment recommendations. Of respondents,
82.1% reported that the issue did not apply to then,
presumably since respondents did not routinely refer patients
to psychologists. Thus, Hypothesis 33 was not judged worthy

of further statistical analysis.

Respondent Comments

All vignettes were coded for comments "patient’s
decision", "respondent favours surgery" and "respondent
favours camouflage". Although comments could not be analyzed
with any validity, it was interesting to note that many
respondents wanted the patient to make the decision regarding
treatment option despite the fact that the respondent might
have choser a::) » one of the major treatment options. Only two

vignettes (traumatic and deve. t.«:a...i defect) demonstrated
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comment samples approaching 10% of the respondent sample
size. The comments summary in Appendix XVII, part 1 includes
only the three categories of comment just mentioned. Other
comments judged to be interesting or representative (*) of
respondents are given in Appendix XVII, part 2, categorized

as to questionnaire item.
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IV. DISCUSSION

Data Entry

The error 1level was well within the range of
acceptability,*’ justifying verification of only 20% of
responses. Error was related to interpretation of comments,
which could not be subjectel to strict analysis anyway.
Ideally, all data entry conventions should have been defined
prior to entry. However, situations arose part-way through
data entry and conventions had to be defined in progress.
Given the low error rate, the large number of data points for
entry, and the few conventions which had to be introduced in
progress, it was not feasiLle to re-enter data after
finalization of conventions. (280 questionnaire variables by
334 respondents plus 17 demographic variables by 288
locations equalled 98,416 data points, excluding data entry

for respondents’ comments and for some computed variables.)

Respondent Profile and Non-Response Bias

It was impossible with certainty to differentiate
between respondents and non-respondents. Reasons given by
partial- or non-respondents for non-response may have been
unique to those who returned the questionnaire. Non-response
fraction due to disruption of postal service was unknown.

Limitations of occupation items became apparent upon
data analysis. The distinction between part- versus full-

time practice was not clear, as 1evealed by respondents’
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comments regarding the number of days per weae!. which they
considered fuli-time. Academic and institutional descriptions
may not have heen distinct since the academic is employed at
an institution. Even if academic and institutional categories
had been distinct, respondents inclined toward such
appointments would not necessarily have had such an
opportunity in a smaller centre. The proportion of the sample
frame employed as academics was not verified for the purpose
of assessing non-response bias since detailed further
analysis of this item was not indicated. Level of post-
graduate education seemed bes: suited of the respondent
characteristics to inclusion with Hypothesis 1. However, no
means was readily available for verifying level of education
to assess non-response bias, whereas verification of
graduation year was possible to a degree.

Since there were no significant differences between
graduation cohort and sample frame with respect to response
rate, it was not necessaiy to speculate on reasons for cohort
non-response.

Response by province was presented for general interest.
Differences between treatment recommendations by
orthodontists from different provinces were not tested, the
rationale being that due to the small number of positions in
Canadian graduate orthodontic programs, many of the
respondents would have trained in American or other programs.

Since respondents were not asked to supply the name of their
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graduate school, philosophical differences due to wducation
could not be tested. Such a test would require a fairly large
sample in order to have a valid sample size per institution.
Good response rates came from the westearn provinces and three
of the Maritime provinces. Western response could have been
motivated by the study originating in a neighbouring area.
Good Maritime response may have been partly an artefact due
to the small number of orthodontists in this region, but also
could have been related to the small region wanting to ensure
a voice in a study described to them as intended to be
representative of Canada. Three of the four provinces whose
response was less than that for the total sample were
provinces which have graduate orthodontic programs. The two
most populous provinces were also among this group, and their
response rates differed by less than 10% from the total for
the entire sample, perhaps indicating no individual trend

toward non-response.

Reliability and Validity

Because the questionnaire was designed to be broad in
its scope, very few of the items tested similar issues. Thus,
reliability testing was limited. Reliaoility coefficients
were low for sections A and B but moderate to good for
vignette sections E and D respectively, despite testing of
different issues in the vignettes. Similarities between items

may be attributed to baseline attitudes toward the seven
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treatment options. Differences in treatment of the vignette
patients became more apparent upon comparison of some of the
valid percentages of choice of option as well as the ANOVA
interactive analyses.

Correlation between sections B and C with respect to
degree of yea- or nay-saying seemed coincidental. Responses
to scale items in section B tended to the extremes whereas
responses to section C were less skewed. Actual acquiescence
was unlikely since correlation was low, topics addressed in
sections B and C were different, scale items in section B
were interspersed throughout the section, and similar
correlation was not observed between sections G and H. Low
and nonsignificant correlations indicatea reliability of the
questionnaire in that sections addressed different topics, as
intended.

Further statistical testing could be done to analyze the
qualiity of the questionnaire as a research instrument. An
example would be application of generalizability theory to
vignettes and treatment options both treated as random
variables. Such a test might be appropriate if a similar
instrument were to be used at a future date. However, this
irstrument claims only to be a broad measure designed to gain
insight into an aspect of orthodontic decision theory
apparently as yet unstudied in the English language

literature.
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Major Hypotheses I: Orthodontist traits

Three attitudes toward risk have been defined: risk-
neutral, risk-averse and risk-preferring.? According to
Watson and Buede, aversion is the most common attitude toward
risk.* Respondents in the present study demonstrated aversion
to health risks by virtue of recommending camouflage more
highly than surgery. Camouflage was highly recommended
whether respondents were selecting treatment for themselves
(74.4% chose camouflage) or for a hypothetical patient
(camouflage predominated in 12 of 23 vignettes, surgery in 4
and neither in 7).

Two explanations might exist for respondents’ apparent
risk aversion. First, respondents may simply prefer the least
physically risky treatment option. Second, respondents may
have been risk-averse due to confrontation with a majority of
vignettes (16 of 23) describing patients wi* *rzits having
negat.‘ve implicatiovns for patient pos:i - :reatment
satisfaction.

The correlation between year of birth and graduation
year may not have equalled unity due to the mean 31 year
separation between the two and variation in age at
graduation.

Prominent ranking of "delay decision" or "no treatment"
by graduates from 1950 through 1961 and graduates from 1962

through 1971 respectively may have indicated a more
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conservative approach by experienced groups or less strict
association of oral surgery with "other dental specialist".

Null hypothesis 1, pertaining to the influence of
orthodontist experience over treatment recommendations in
borderline orthognathic surgery cases, was rejected on the
basis of significant linear and quadratic trends associated
with the interaction of surgical recommendation and recency
of graduation and a significant cubic trend associated with
the interaction of camouflage recommendation and recency of
graduation. Rejection of Hypothesis 1 coincided with results
of a breast cancer study in which treatment decisions varied
with physician age according to data presented but not
statistically scrutinized.

The highly significant linear increase of surgical
recommendation with recency of orthodontic graduation could
have three explanations. First, acquisition of orthodontic
education as surgical technology became increasingly advanced
and accepted led to greater comfort with surgical
recommendations. Second, decreased acceptance by experienced
graduates of adverse surgical outcomes led to decreased
frequency of surgical referral. Third, increased experience
resulted in greater expertise with camouflage orthodontics or
the decision not to treat certain borderline cases and thus
fewer surgical recommendations.

Decreased surgical recommendation by the most recent

graduates (the quadratic relationship) may have reflected an
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initially cautious approach to treatment, initial willingness
to treat borderline cases using camouflage, or behavicur in
accordance with theories discussed below related to
polynomial-style ANOVA interactions.

Cubic relationship of camouflage recommendation with
recency of orthodontic graduation may be consistent with the
previously-discussed initial tendency of recent graduates not
to rvrecommend surgery, with the general tendency of least
recent graduates to recognize "no treatment" as an option, or
with polynomial-related theories discussed below.

The fit of recoemmendations to higher order polynomials
(quadratic, cubic) illustrated fluctuation consistent with
‘fads’ in srrgical versus camouflage treatment similar to the
commonly~described pendulum of extraction versus non-
extraction orthodontics. Superimposition of quadratic and
cubic polynomials for surgery and camouflage, respectively,
may be consistent with one graduation cohort favouring
surgery and disfavouring camouflage with the opposite
relationship for another cohort. Whether this was due to a
cohort or a maturational effect could not be determined due
to the questionnaire’s cross-sectional design. Accurate
predictions of future orthodontists’ attitudes toward
treatment recommendation could not lhe made based on the
cross-sectional data. Further research would be indicated for

those interested in addressing surgical demands by changing
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provincial health care coverage or availability of operating
room time to oral surgeons.

Failure to reject Hypothesis 2, regarding influence of
oral surgeon availability over orthodontists’ treatment
recommendations, was based on lack of significant interaction
between objective or subjective availability estimates and
treatment recommendations. The subjective availability
estimates may be more highly associated with orthodontists’
referral behaviour than the objective estimates. Failure to
reject H2 leads to the reassuring assumption that patients
living in areas of low oral surgeon availability would
receive similar treatment recommendations to patients living
in areas of higher oral surgeon availability. Failure to
reject Hypothesis 2 was consistent with ethnographic subject
2’s comment that "surgeon characteristics would only
influence [the] decision whom to refer to, [it] might [have
to] be some distance" (Appendix I). Future research could
address the issue of whether patient attitude influences
travel for consultation.

Limitations previously discussed to conclusions
regarding Hypothesis 2 include limitations of available
population data and the decision not to analyze responses
pertaining to satellites. Approximately 100 respondents
participated in satellite contingency items, many of whom may
have had satellites in highly populated areas. In such a case

even satellite responses may not have altered the
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conclusions. It is unlikely, given the elective and
specialized nature of orthognathic surgery, that demand by
the few patients who have such surgery would influence
distribution of oral surgeons in remote areas to a great
degree.

Hypothesis 3 pertained to the influence over
orthodontists’ treatment recommendations of perception of the
cost of surgery as a burden to patient or health care system.
Considering the 1low incidence of perception of cost of
surgery as a burden to either patient or health care system,
fajilure to reject null Hypothesis 3 was not surprising. No
parallel can be drawn with the reference literature:"” the
perception of cost of surgery as a burden (infrequent) was
not found tc bias respondents’ treatment decisions, contrary
to a similar proposed bias for plastic surgery.

It was interesting that respondents perceived no burden
of cost to the health care system, especially given the
elective nature of the procedure. Perhaps the difficulty lies
in defining the point at which a borderline patient will
significantly benefit --functionally, esthetically,
psychologically ~- from orthognathic surgery.

Respondents’ disinterest in surgical fees was evident in
their moderate knowledge of which surgical procedures were
covered by health care and their minimal knowledge of the
degree to which procedures were covered, except when covered

completely, in which case respondents were fairly accurate.
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Deficits of knowledge of fees were consistent with findings
of other authors.'® statistics related to accuracy of
knowledge of surgical fees are themselves limited by their
basis on one oral surgeon’s report per province and ambiguity
of definition of functional versus esthetic genioplasty.
Lack of influence of fees could be explained two ways.
First, respondents may have felt that most patients would
understand that fees for elective, specialized procedures can
be substantial if not funded by provincial health care.
Second, respondents may have felt that since surgical fees
are not determined by orthodontists, explanation of surgical
fees is entirely the surgeon’s responsibility. This latter
sentiment was expressed by pre-test subjects. Acceptance of
Hypothesis 3, in the author’s opinion, reflects well on the
autonomy given the patient by the respondent.

Hypothesis 4 intended to determine the influence over
orthodontists’ treatment recommendations of perception of
justification for cost of surgery for varying degrees of
functional or esthetic deficit. Considering that perceived
cost of surgery as tested under Hypothesis 3 did pot
influence overall treatment recommendations, Hypothesis 4 may
have resulted more in a test of the influence of severity and
nature of defect over treatment recommendation than of the
influence of perception of cost justification over treatment
recommendation. Thus, the discussion focuses on severity of

functional or esthetic defect.
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Similarity of respondent attitudes toward surgical
treatment based on severity of defect was borne out by
moderately iigh correlations between components of item B3
describing the defect as mild, moderate or severe. It would
seem that severity of defect, not cost or nature of defect,
was most meaningful to respondents.

Neither perception of cost justification for surgery for
severely compromised function nor esthetics influenced
respondents’ approach to treatment, the most 1likely
explanation being that the majority of respondents believed
treatment to be justified in the severe case. Despite this,
null Hypothesis 4 would have to be rejected based on other
significant ANOVA interactions.

The significant F-ratio for interaction between
treatment option and perception of justification for cost of
surgery for moderately compromised function or esthetics
indicated substantial separation between groups based on
response to these items. Multiple comparisons verified that
respondents who believed surgery to be justified for
moderately compromised function or esthetics recommended
significantly more surgery and the related "referral to other
dental specialist" (surgeon) than respondents who did not
believe in such justification. Thus, respondents’ seemed to
demonstrate a general attitude toward surgery which was
reflected in their recommendations in particular situations.

The illustration of this general attitude in Figure 6 was
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made with the realization that interactions between surgical
recommendation and severe compromise or mild esthetic
compromise were nonsignificant.

Hypothesis 5 was intended to test the influence of
orthodontists’ flexibility in changing the anxious patient’s
treatment option mid-treatment over options the orthodontist
recommends initially to borderline orthognathic patients.
When presented with an anxious patient who would prefer not
to proceed with surgery, respondents chose fairly equally
among the options to switch to camouflage, convince the
patient to proceed with surgery, send the patient for
psychological consultation or suspend treatment. Only ANOVA
for the first two categories were significant, leading to
rejection of null Hypothesis 5.

Where "switch to camouflage" was chosen, respondents
were more inclined to recommend surgery, camouflage, no
treatment or referral to another dental specialist, but
especially camouflage. Where "convince to proceed with
surgery" was chosen, respondents were more inclined to
recommend surgery or the related "refer to another dental
specialist". The tendency in the respondent willing to switch
to camouflage to generally recommend camouflage and the
tendency in the respondent willing to convince the patient to
proceed with surgery to generally recommend surgery
illustrates an individual treatment recommendation trend

similar to that discussed under Hypothesis 4.
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The low F~ratio for the significant three-way
interaction for willingness to make psychological referral
for the anxious patient mainly involved either ine vignette
patient who does not listen to discussion of surgical risks
or who is concerned with treatment time and cost. These
findings may be meaningless when one considers that no real
patient 1is as unidimensional as the vignette patients.
Generalizations and trend analyses may be more meaningful
than specifics from three-way interactions in a study based
on vignettes rather than real patients.

As a variation on self-consistency theory, Hypothesis 6
was intended to demonstrate any intluence of respondents’
facial self-image over their general treatment
recommendations. No such influence existed whether
respondents’ own subjective assessment, a reported
‘objective’ assessment by a colleague or an ‘objective’
treatment recommendation by a colleague were subjected to
ANOVA. This led to failure to reject null Hypothesis 6.
Apparently, any psychological ‘baggage’ a respondent might
have carried regarding their own facial appearance was nhot
reflected in their treatment recommendations to patients.
Perhaps the basis of this finding was a healthy self-concept
for a majority of respondents, and thus no inconsistencies
with respect to facial self-image: they perceived themselves
as attractive to varying degrees; their colleagues’

assessment showed only about 10% to have facial structure
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warranting orthognathic surgery; less than 2% of them had
actually felt the neea to undergo orthognathic surgery; and
many already had received some form of orthodontic treatment,
suggesting acceptable dental esthetics.

Null Hypothesis 7, regarding the influence of
anticipated patient psychological difficulty over the
treatment recommendation for that patient, was rejected.
Rejection on the basis of frequent psychological referral
corresponding to frequent recommendation for no treatment
could have reflected realization by this respondent group
that the psychologically well-balanced patient could tolerate
either surgery or camouflage, but the psychologically
unbalanced patient would be best untreated. The patient at
risk for psychological morbidity was not perceived by the
respondents as coping differently with surgery versus
camouflage.

The. test for Hypothesis 7 was not as specific to the
vignettes as intended and became more a test of the influence
of recognizing psychological referral as an option over
overall treatment recommendations. Data groupings seemed
likely to distinguish reasonably among the respondent sample.
Given the low psychological referral, the "1 to 2 referrals"
group may represent those respondents who made the relatively
common psychclogical referral for "negative life events" and

"low self-estzen".
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Where data were grouped nomothetically, results were
interpreted as descriptive of the respondent group and not
necessarily of the individual respondent.‘5 In particular,
conclusions regarding experience and willingness to make
psychological referral apply more to the respondent gdgroup
than the individual orthodontist.

Because analyses focused on the two-way interaction of
respondent characteristic with treatment recommendation,
significant results suggest a multiplicative decision model,
a type of ‘cognitive al.:.-bra‘’ with which information is
integrated to arrive at a decision.® since it was not the
intention of this study to arrive at a mathematical
description of orthodontists’ decision-making, this issue was
pursued no further. Due to the unidimensional nature of the
vignettes, little information jintegration occurred (there
were seldom two traits included in the same decision
process). Despite potential to determine probabilities or
utilities for orthognathic outcomes (the ‘outcome’ of the
algebraic model), it might difficult to determine which
type of model variables (emphasis on plurality) fit best in

producing a decision.

Hypotheses II: Patient physical traits
For hypotheses pertaining to patient traits, a number of
standards for estimation of ’influence’ could have been used:

a ‘normal’ control vignette; comparison between
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recommendations within the vignette; frequencies of
combinations of recommendations within vignettes (influence
factor); and the treatment the respondent would recommend
for themselves. The latter three methods were available given
the present study design, and of these, comparison within
vignettes seemed reliable, although more descriptive of the
group rather than the respondent. Influence factor and self-
recommendation were more descriptive of individual
respondents, but also more subjective.

Conflicting objectives existed in this study: 1in order
to determine whether the respondent was making the treatment
decision for the patient, it had to be assumed that,
theoretically, no influence would mean equal frequency of
recommendation of surgery and camouflage; however, most of
the vignettes portrayed patients with negative attributes for
which the respondents might feel more strongly about one
treatment option than the other. This conflict was taken into
consideration in the feallowing discussion.

Reiection of null Hypothesis 8, pertaining to the
influence of patient age over orthodontists’ treatrent
recommendation, was expected, and consistent with age-related
influences over treatment decisions in breast cancer
therapy.'* Peaks to perceived skeletal age limit on growth
modification coincided with attainment of skeletal maturity.
Male and female plots were similarly structured with the

exception of possible increased perception of feasibility of
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growth modification for males at age 18. The general curves
likely reflected anteroposterior growth modification whereas
departure of male data from female data at age 18 may have
reflected greater respondent perception of latent growth or
later patency of the median palatine suture in males. That
less than 5% of respondents believed growth modification to
be possible beyond age 18 reflected less flexibility in this
treatment modality contrasted with percent valid response to
the possibilities of very early and very late surgeries.

Plots of earliest skeletal age at which surgery would be
recommended peaked significantly later than plots for
skeletal age limit on growth modification. The lag either
reflects time to ensure that the majority of growth is
complete prior to starting pre-surgical orthodentics, or time
to perform pre-surgical orthodontics. The low frequency of
surgical recommendations for males at age 17, given higher
recommendations for ages 16 and 18, may reflect a freak
predilection to even numbers, since these options within the
questionnaire were not positioned such that one was more
convenient than another to select. (The curves could be
statistically smoothened to test significance of
fluctuations.) A high frequency of respondents felt surgery
to be an option before age 8, probably because the option was
reinforced with the concept of developmental defects.

Plots for male and female patients beyond age 30 were

almost indistiaguishable, reflecting completion of skeletal
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maturation by both sexes. There was a significant age range
over which surgery was thought to be an option, especially
since only about half of the sample pu* a limit c¢n late
surgery. This may reflect respondents’ desire to have the
older patient make the treatment decision or the fact that
respondents had not experienced problems in their own
practices with adverse esthetic results based on decreasing
soft tissue elasticity with age.

Null Hypothesis 9, regarding influence of patient
systenmic health over orthodontists’ treatment
recommendations, was rejected on the basis of a significant
tendency to recommend camouflage to the patient in poor
health and an influence factor second only to that for the
uncooperative patient. Such a result is not likely a strict
violation of the patient’s freedom with respect to decision-
making. Many (n = 49) of the respondents commented that the
decision as to whether a patient was medically fit to undergo
orthognathic surgery would be made by the physician, oral

surgeon or both.

Hypotheses III: Patient physical traits with psychological overtones
Discomfort in the relationship between practitioner and
patient, even with an undefined source, indicates a need for
caution in the decision to proceed with treatment.% These
vague biases (intuitive reactions) could be represented in

the present study by vignette patients for whom "no
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treatnent” or "psychological referral" were more highly
recommended: the uncooperative patient, the patient trying
to resolve negative life events with a positive facial
change, the patient with low self-esteemn.

Null Hypothesis 10, regarding the influence of patient
TMJ health over orthodontists’ treatment recommendations, was
rejected. Note that splint therapy was at least as highly
recommended as surgery, and many respondents commented that
they would prefer to reevaluate the patient prior to
proceeding with major treatment options. Considering major
treatment options, the TMJ patient was treated predominantly
surgically by respondents. Caution is indicated in
interpretation of conclusions pertaining to items D3 and D8
since the skeletal discrepancy was described as having been
diagnosed as contributing to the TMJ dysfunction. Some
respondents took exception to this (n < 10), commenting that
according to recent research, skeletal discrepancy is
unrelated to TMJ dysfunction and that further, orthognathic
surgery will not remedy TMJ dysfunction. Respondents who did
not take exception to the concept of skeletal discrepancy as
etiologic to TMJ dysfunction may not have been familiar with
or agreed with the recent research. They may have accepted
the diagnosis at face value and simply responded with the
treatment option most 1likely to address the skeletal

discrepancy.



108
Null Hypothesis 11, regarding the influence of patient
excellent existing facial esthetics over orthodontists’
treatment recommendations, was also rejected. The patient who
wanted to maintain excellent existing facial esthetics was
treated predominantly with camouflage. Perhaps the rationale
was that orthodontics could be stopped and a compromise
occlusion accepted if treatment started to adversely affect
facial esthetics, whereas the facial change with surgery,
even if mild, would be all-or-none.
The tendencies to recommend surgical treatment for the
TMJ patient and camouflage treatment for the patient
concerned with esthetics balanced out for the patient with
both proklems. Superficially, one mnight interpret this
balance in decision-making as a 'mental-avaraging’ type of
‘cognitive algebra’ -- the method by which information is
integrated to arrive at a decision. As previously mentioned,
such a conclusion regarding a mathematical model would have
little validity based on group data. However, one could
analyze respondents’ combined responses to the items of
interest. Analysis of combined responses through the informal
’influence factor’ contradicted the mental-averaging concept
for vignette D8. The high influence factor suggested that the
number of respondents influencing the patient toward surgery
was comparable to the number of respondents influencing the
patient toward camocuflage. Thus, individual decision

strategies were used for the combined TMJ/esthetics vignette
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versus an average of the “ecisions for the separate TMJ and

esthetics vignettes.

Failure to reject null Hypothesis 12, regarding

difference in treatment recommendations by orthodontists for
patients with developmental versus traumatic defects, was
based on an apparent lack of respondent perception that the
patient with a traumatic defect was at greater psychological
risk than the patient with a developmental defect. It was
interesting to note that surgical recommendation was high for
both vignettes. Perhaps the most physical solution for two
physical problems seemed appropriate to respondents. Perhaps
in order for respondents to distinguish between the two
patients with respect to psychology, the patient’s attitude
toward the defect and not just the nature of the defect had
to be apparent. Perhaps respondents were ignorant of or
disagreed with literature describing the patient with a
traumatic defect as a greater psychological risk.3 The most
probable reason for discrepancy between response and expected
response based on the literature was that a minority of
respondents’ patients would have a history of traumatic
defect, especially traumatic defect with orthodontic

implications.

Hypotheses IV: Patient attitude

Null Hypothesis 13, regarding the influence of patient

cooperation over orthodontists’ treatment recommendations,
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was rejected based on significant predominance of the "no
treatment" option and highest influence factor of 23
vignettes. Characteristics of decision-making by a single
actor were demonstrated elsewhere in this study, but
particularly in the situation of the uncooperative patient.
Rejection of the null hypothesis conceptually signified that
the orthodontist did not allow the patient to make the
treatment decision. This could be considered to be in
the patient’s best interests since non-cooperation could
impair treatment outcome.

The most interesting aspect of Hypothesis 13 was the
fact that, based on influence factor, respondents felt more
strongly about the uncooperative patient than any of the
other hypothetical patients, including the patient in poor
health. Perhaps this was because the general health of a
patient is out of the orthodontist’s control, whereas the
orthodontist might feel responsible for a patient’s
cooperation. Perhaps the results of Hypothesis 13 also
indicated the degree to which orthodontists feel poor
cooperation can adversely affect treatment, particularly for
a borderline patient who presents more of a treatment
challenge. The tendency was to delay starting orthodontic
treatment until improved cooperation had been demonstrated,
and unless there was an improvement, not to provide

treatment.
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Null Hypothesis 14, regarding the influence of patient
intolerance of treatment-related discomfort and inconvenience
over orthodontists’ treatment recommendation, was rejected.
camouflage recommendation predominated over surgical
recommendation for the intolerant patient. However, the
influence factor for this vignette ranked 12th of 23. Less
than half of respondents favoured either surgery or
camouflage. The predominance of camouflage seems reasonable
for the intolerant patient for two reasons. First, discomfort
and inconvenience may be greater for the surgical than the
camouflage option and could be avoided by favouring the
camouflage option. Second, this patient might have
represented a potential management problem to respondents (in
which case no treatment would have been a good option). Some
concern existed for validity of the test for Hypothesis 14
since some respondents (n = 25) asked in their comments
whether the vignette patient wanted or needed treatment.
Their question was valid due to faulty wording of the
vignette, but not judged as likely to significantly effect
response pattern.

Null Hypothesis 15, regarding the influence of patient
acceptance of treatment cost and time over orthodontists’
treatment recommendation, was rejected on the basis of
predominance of the camouflage option over the other two
major treatment options for the patient unaccepting of

treatment time and cost. Rejection on the basis of the
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multiple comparison was supported by the iafluence factor
which was higher than for the modal category. PRejection of
this hypothesis was reasonable only if the respondent came
from a proviice where health care coverage for orthognathic
procedures was low or where there was a predominance of
patients who would have difficulty financing surgery.
However, rejection on this basis contradicts results of
Hypothesis 3, in which it was shown that cost of treatment
does not influence treatment recommendation. Further research
in this area might be necessary to clarify the issue.

Hypothesis 16 pertained to the influence of patient
patience with respect to surgical delays over orthodontists’
treatment recommendations. There was fajlure to reject the
null hypothesis for the patient unwilling to tolerate delay
to surgical consult. The "no treatment" option was
significantly less frequently recommended than surgery or
camouflage, but this was not regarded as undue influence
since the orthodontis® was obviously not going to force the
patient to start treatment. Also, the vignette ranked 20th of
23 with respect to influence factor. The results of this
hypothesis were interesting: the patient was not regarded as
a management liability. Some respondents (n = 14) were even
willing to hasten such a patient’s treatment by referring
them to an alternate oral surgeon. Perhaps the only time this

would be unreasonable would be if the impatience was
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superimposed on an unhealthy motivation for surgery, an issue
which could not be addressed in the present study.

Null Hypothesis 17, regarding the influence of patient
sericusness of consideration of surgical risks over
orthodontists’ treatment recommendations, was rejected on the
basis of significantly higher camouflage than surgical
recommendation for the patient who is not serious. However,
results for this hypothesis were inconclusive from the point
of view that the vignette ranked 15th among 23 vignettes with
cespect to influence factor. Rejection of the hypothesis was
justified since the multiple comparison was a more formal,
reliable test. However, future research might be required to
determine whether orthodontists’ influence over the
inattentive patient is ’clinically’ significant.

Null Hypothesis 18, regarding the influence of patient
fear of general anaesthesia over orthodontists’ treatment
recommendations, was rejected since camouflage predominated
and the vignette ranked 8th with respect to influence factor.
Here, as with the patient in poor health, respondents (n =
46) commented regarding referral to an oral surgeon or
physician to discuss patient concerns. Respondents’ behaviour
with respect to this vignette seemed reasonable.

Failure to reiject null Hypothesis 19, pertaining to the
influence of patient indecision over orthodontists’ treatment
recommendations, was based on a nonsignificant difference

between surgical and camouflage options for the indecisive
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patient. The high influence factor (7th of 23) for this
vignette implied that respondents would give the indecisive
patient their or nion as to the ’best’ treatment option. High
frequency of recommendation for completion of the
consultative process prior to final decision was an extremely
positive factor which offset some of the negative
implications of the high influence factor. Despite the
compounded difficulties ~f a borderline orthognathic decision
and an indecisive patient, respondents allowed the patient
time to gather more information so that the patient could

choose their preferred treatment option.

Hypotheses V: Patient psyche

Null Hypothesis 20, regarding influence of patient
facial image consistency over orthodontists’ treatment
recommendations, was rejected. Surgical referral predominated
for the patient described as having an isolated
inconsistencv. Despite rejection of the null hypothesis,
respondents’ recommendations were consistent with the
psychological literature in that an isolated inconsistency
makes a patient a potentially good surgical candidate.?® 1t
could be argued that the patient should still have enjoyed
equal presentation of surgery and camouflage options given
the borderline nature of the case, but this argument was
negated by the low influence factor for this particular

vignette.
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Failure to reject null Hypothesis 21, regarding the
influence of patient self-esteem over orthodontists’
treatment recommendations, was based on similar frequency of
surgical and camouflage recommendations for the vignette
patient with low self-esteem. "No treatment" was not highly
recommended. However, as previously mentioned, it was
unlikely that the patient would be forced into treatment.
Also, this vignette had the lowest influence factor of 23
vignettes. High frequency of psychological referral for the
patient with low self-esteem was consistent with the
psychological literature’ “’ and might have indicated that
respondents felt that with the fluctuations in self-esteem
that a surgical patient might experience, the patient with
originally low self-esteem would be at greater risk for
psychological morbidity.

Failure to reject null Hypothesis 22, regarding
orthodontists’ recognition of the influence of avoidant
versus vigilant coping mechanism over patient post-surgical
satisfaction, was based on respondents’ lack of knowledge of
post-surgical psychological response for the avoidant versus
the vigilant coper. There are three possible explanations for
respondents’ failure to anticipate a favourable post-surgical
situation for the avoidant coper (the patient who avoids
threat-relevant information*'). First, the questionnaire item
may not have accurately represented coping mechanism: the

avoidant coper could have been perceived as inattentive,
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similar to the vignette patient who did not listen seriously
to surgical risks discussion. Second, respondents may not
have perceived reactions to surgery based on coping mechanism
the same as are represented in the literature.*’ Finally,
respondents may not have been familiar with the concept of
coping mechanism.

Results were jnconclusive with respect to Hypothesis 23,
regarding the influence of patient external motivation over
orthodontists’ treatment recommendations. Thus, fajilure to
reject the null hypothesis was indicated. Considering that
other literature supports rejection of the null hypothesis,3
further research may be indicated. No trend with respect to
consistency of treatment recommendation with direction of
pressure from the support system was observed. Conclusions
could not be made regarding external motivation, other than
that it may be situation-dependent. Note that for the
vignette related to the minor who wanted a different
treatment option than the parents wanted, 30 respondents
commented that the decision should be made once the patient
reached the age of majority. The data were further discussed
under Hypothesis 26 since the vignettes more directly
addressed influence of degree of support.

Failure to reject null Hypothesis 24, regarding the
influence of patient external life crisis over orthodontists’
treatment recommendations, was based on a nonsignificant

difference between surgical and camouflage recommendation for
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the patient hoping to improve a negative life through
surgery. This was not supported by the influence factor which
ranked 8th of 23. If respondents were concerned about this
patient’s motivation for surgery one might have expected the
camouflage option to predominate over the surgical option,
which it did not, and one would have expected frequency of
psychological referral to be high, which it was. Frequency of
psychological referral was consistent with psychological
l.terature which describes unhealthy expectations that
surgery will alter the quality of life events,® and with
literature describing projection of life events onto a
separate problem as negative.“ Frequency of psychological
referral was inconsistent with conflicting literature which
does not consider realism of expectations as prerequisite to
a successful surgical outcome.'®

Null Hypothesis 25, regarding differences in treatment
recommendations by orthodontists for introverted versus
extroverted patients, was relected based on surgery and
psychological referral being recommended more frequently for
the introvert than the extrovert. Hypothesis 25 might have
been accepted on the basis of the influence factor since the
vignettes ranked 16th and 21st of 23. Due to apparent
controversy in the literature regarding the effect of intro-
or extroversion over post-surgical satisfaction,?:* results

of the present study are difficult to critique. Greater

surgical referral would be inconsistent with psychological
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literature for introverted male patients, given less
tolerance to post-surgical discomfort.? pPerhaps the
respondent was using folk-psychological reasoning,
rationalizing that improved facial esthetics would allow the
introvert to become more extroverted. Greater psychological
referral for the introvert was consistent with the literature
pertaining to need for more intensive pre-surgical

counselling for introverted versus extroverted men.?

Hypotheses VI: Patient support system

Conclusions regarding Hypothesis 26, pertaining to
influence of lack of support by the patient’s support system
over orthodontists’ treatment recommendations, depended on
the support system component considered. In support of the
null hypothesis, all support system vignettes had low to
moderate influence factors, and multiple comparisons for the
patient whose spouse favoured the surgical option showed no
significant difference in frequency of recommendation of
surgery versus camouflage. However, surgical recommendation
was significantly lower than camouflage in three of the four
vignettes considered: for the patient with no support from
family, for the patient with a family resemblance, and for
the minor whose parents do not support the minor’s preferred
option. This led to rejection of null Hypothesis 26.

Generally the support system was satisfied by

respondents’ recommendations: recommending against dramatic
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facial change in the situation of family resemblance;
recommending in accord with parental wishes; and recommending
treatment in a neutral fashion for the spousal situation. The
latter neutral recommendation was positive from the
perspective of allowing patient and support system to resolve
their own differences. Making recommendations consistent with
the apparent wishes of the support system might have been
contrary to findings of a survey of physicians and parents of
children with Down’s Syndrome in which surgery was more
predominant in physicians’ recommendations.'” Respondents who
did not satisfy the support system may have expected that a
vignette patient would have support persons other than those
described in the vignettes, or that the most important factor
in satisfaction with treatment was whether the treatment was
that preferred by the patient. The two studies are not
directly comparable since a parent was making the decision
for the child whereas the vignette patient in the present
study was directly involved in the decision.

As discussed, null Hypothesis 27, regarding the
influence of patient family resemblance over orthodontists’
treatment recommendations, was rejected based on multiple
comparisons showing camouflage recommendation to predominate.
Rejection was not supported by the influence factor, which
ranked 20th of 23 vignettes. The combination of treatment
recommendation frequencies and influence factor could imply

predominance of camouflage only for the percentage of
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respondents by which the camouflage recommei:dation exceeded
the surgical recommendation. These respondents must have felt
potential support system conflict important enough to warrant

recommending camouflage rather than surgery.

Hypotheses VII: Oral surgeon traits

Hypotheses 28, 29 and 30 pertained to the influence of
surgeon competence, surgeon rapport with the orthodontist,
and quality of scurgeon explanation of surgical risks to
patients, respectively, over orthodontists’ treatment
recommendations. Failure to reject null Hypotheses 28 and 29
was based on contraindication of further analysis due to
sample homogeneity. Failure to reject null Hypothesis 30 was
based on a nonsignificant ANOVA. It was reassuring that
respondents generally had high regard for the oral surgeon(s)
to whom they referred patients. Logically, if this were not
the case, another surgeon might be approached. In order to
further examine these hypotheses, a different experimental
design is indicated. Perhaps there are more important
questions that need to be answered with respect to oral

surgeons and orthognathic decision-making.

Hypot'ieses VIII: Psychologist traits

Hypotheses 31 to 33 pertained to the influence of
psychologist avai.ability, psychologist expertise and quality
of psychologist rapport with orthodontist, respectively, over
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orthodontists’ treatment recommendations. Failure to reject
null hypotheses 31 to 33 was based on contraindication of
further analysis due to sample homogeneity.

Low frequency of psychological referral within the
vignettes, low reported utilization of psychologists by
respondents and apparent lack of influence of psychologist
availability, expertise and rapport over respondents’
treatment recommendations were consistent with the concept
that orthognathic surgery patients are generally
psychologically well-balanced, or historically at least
better balanced than their cosmetic surgery counterparts.%

Despite potentially infrequent psychological morbidity
in respondents’ orthognathic patients, it was reassuring to
find responses consistent with psychological literature for
four traits (introversion, self-consistency, self-esteem, and
unrealistic expectations), while inconsistent for only two
(developmental versus traumatic defect and coping mechanism).
Perhaps respondents were familiar with most of the
psychological literature which was incorporated into the
study, or perhaps their folk-psychological reasoning was
fairly accurate.

However, iesults inconsistent with the psychological
literature for even two traits are a concern. In the author’s
opinion, prevention of psychological morbidity in
orthognathic patients, particularly the borderline patient,

could improve with greater realization by orthodontists of
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psychological concepts. Such realization could occur through
orthodontists’ communication with psychologists, perusal of
psychological literature or attainment in graduate school
curricula. When one considers that the primary difference
between a patient who elects to undergo surgery versus a
patient who does not lies more in facial self-perception than
facial structure,® an alternative to surgery for the
borderline orthognathic patient becomes apparent:
psychological counselling, plus or minus camouflage

orthodontics or combined orthodontics and orthognathic

surgery.

Applications of the Study

Description of orthognathic decision-making has
applications with respect to dental graduate and
undergraduate curricula and personal decision analysis. Also,
decision description, through identification of situations
for which decisions lack consensus, may identify the
requirement for database expansion or clarification of
decision strategies in certain disciplines.

Attitudes toward risk discussed in the context of the
institution could be extrapolated to orthodontic graduate
school curricula. "An institution which is familiar with the
distinction between a good decision and a good outcome tends
to encourage bold decisions, in contrast to an institution

which approaches risk as a ¢~cietal hazard."’ This philosophy
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of decision-making may have to be tempered for health
professions where risks are to health or even life.

Decision description lays the groundwork for decision
analysis. From such analysis, decision algorithms and
heuristics can be defined and incorporated into curricula.
Slovic’s concern is that "Simply warning a judge about a bias
may prove ineffective. Like perceptual illusions, many biases
do not disappear upon being identified."%’ However, at the
very least, decision theory enables a more complete analysis
by incorporating uncertainty into the decision problem.%
According to Hammond, McClelland and Mumpower,*® decision
theory approach educates the decision maker with respect to
four things: utility functions; all possible consequences of
the alternatives; choosing information important for making
the decision; and the gqualitative implications of the
decision. Decision theory aids communication of reasoning
among decision makers. Decision theory "distinguishes...
preferences...from judgments about uncertainties. LR
Decision analysis may reveal "new insights" that result in
the discovery of new alternatives.®

Practitioners who have been away from academia can
evaluate the accuracy of their decision-making. Where their
decision-making departs from the ideal, either they are

interpreting the 1literature upon which they base their

decisions incorrectly, they are incorporating the literature
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into an algorithm or heuristic incorrectly, or the literature

is inaccurate and merits updating through further research.

Suggestions for Future Research

Clinical study of borderline orthognathic decision-making.

Where results fcr hypotheses were inconclusive due to a
conflict between multiple comparisons or ¢-tests and the
influence factor, or due to design 1limitations, further
research to determine whether influence is <clinically
significant is warranted. Such research might involve direct
observation, chart audit or information processing.%

Rather than determining whether a patient is influenced
by which treatment options are presented, one could determine
whether a patient is influenced by how the options and their
outcomes are presented. A study of the effect of
orthodontists’ outcome framing on decisions by orthognathic
patients could be performed, patterned after a similar breast

cancer study.%

Influence of patient traits over orthodontists’ borderline orthognathic
decisions.

only a handful of patient traits were examined in the
present study. Future research could examine the degree to
which dental and skeletal characteristics of the borderline

orthognathic patient influence treatment reconmendations by
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the orthodontist, or how multiple patient traits interact to

influence decisions.

Influence of support system over potential orthognathic patients’ treatment
decisions.

In order to apply decision theory to the orthognathic
situation, decision participants should be defined. The most
likely participants could be revealed through simultaneous
interview of support system members around the time that
treatment is being selected. Similar work has been done with

respect to family fertility decisions.®

Traits of orthognathic decision-makers.

Based on the higher order polynomial interactions of
graduation year with surgical or camouflage options under
Hypothesis 1, an interesting question for future research
might be whether the era in which graduate orthodontic
education is received, depending on the swing of the
'surgical pendulum’, influences treatment recommendation
patterns for the duration of orthodontists’ careers.

The dispute as to whether risk-propensity is a
personality trait or situation-specifics seems important to
resolve for both treatment provider and orthognathic patient
if the orthognathic decision situation is classified as
risky. Personality traits thought to be related to risk-

propensity could influence choices made by treatment
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providers and patients with those traits in the risky
orthognathic decision situation. Risk-propensity evaluation
has applications to patient selection, clinical decision-
making, graduate school curricula and computer-interactive
diagnosis and treatment planning.

Achievement motivation theory is an aspect of
psychological decision theory applied mostly to risky tasks
involving skill. oOrthognathic treatmeat represents such a
task. Decision-makers in whom the achievement motive
dominates the failure-avoidance motive may prefer tasks of
moderate risk. Decision-makers dominated by failure-avoidance
prefer either low (easy) or high (difficult) risk tasks since
easy tasks guarantee success and failure on difficult tasks
can always be justified by the excessive difficulty of the
task.? Future research could be directed toward determination
of orthodontists’ and oral surgeons’ achievement versus
failure-avoidance motivation, and whether this influences
their treatment of orthognathic patients.

Personality traits which favour good decision-making
include "...problem sensitivity, ideational flexibility,
emotional maturity, low anxiety level, high self-esteem and
self-assurance."® Such traits could be assessed in both
treatment provider and patient to help maximize the quality
of their decisions or realize limitations to good decision-

making.



127

Improving orthognathic decision-making.

Risk can be discussed in the context of open versus
closed decision tasks. In the closed decision task the
»...decision maker has full knowledge of all the available
alternatives and their consequences."5 In the open decision
task, the decision maker initially produces a set of
alternatives then ", ..assesses their possible
consequences..."5 In any orthodontic decision situation,
treatment options are designed specifically for the
individual patient and the task is thus an open one. Future
research could be directed at tne nature of the process by
which orthodontists produce the set of treatment alternatives
and the comprehensiveness of such a list.

Collective orthognathic decision-making might include
patient, orthodontist, oral surgeon and support persons.
Collective orthognathic decision-making may share
psychological traits of collective decision-making in
general. One such trait is amplification of preference, a
reinforcement effect whereby the larger the group, the
greater the chance that majority preference will rule.l
Future research could determine whether or not the number of
support persons and dental professionals brought into a
decision should be restricted in the interest of truly
objective decision-making. Such investigation would be most

relevant to the situation where majority preference conflicts
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with patient prefereince, especially if the patient is
influenceable.

Another psychological trait of collective decision-
making is the risky-shift effect, a shift in risk~taking
propensity that has four predominant explanations.’ First,
diffusion of responsibility refers to alleviation of regret
when a risky decision with a negative outcome is made by a
group versus a single actor. This concept favours involving
support persons and other dental professionals in the
orthognathic decision as insurance against psychological
discomfort in the event of a negative outcome. Second,
persuasion refers to "...the assumption that individuals who
are dominant in group discussions...tend to be more
aggressive and...willing to take risks".?> The persuasion
hypothesis has mixed support but is interesting by virtue of
implying that ceztain ’‘dominant’ patients, orthodontists and
oral surgeons may be more inclined to choose or recommend the
risky alternative. Third, the relevant information hypothesis
refers to caution associated with initial unfamiliarity with
a decision task. If this hypothesis holus true for
orthognathic decisions, the more detailed the patient’s
knowledge with respect to surgical risks and benefits, the
more appealing the surgical option would become. Last, under
the cultural value hypothesis for risk-preferring cultures,

group discussion reinforces loyalty to cultural values. Any
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of the four explanations of risky-shift could be researched
in the orthognathic context.

The accepted level of risk may be inversely related to
the number of people sharing the activity.® In the
orthognathic situation, the patient undergoes treatment alone
but is supported throughout the decision and treatment to
varying degrees. The larger the support group, perhaps the
lower risk level the patient would be willing to accept. This
too could be researched in the orthognathic context to
determine the ideal size of the decision-making group.

Group decision theory may be applicable to the
interaction between orthodontist and  oral surgeon.
Psychological decision research demonstrates that in certain
situations a nominal group estimates probabilities better
than the individual and the individual @estimates
probabilities better than a Delphi group. In a nominal group,
each individual produces a probability estimate, followed by
group discussion, then another individual estimate. In a
Delphi group, each individual produces a probability
estimate, receives written information regarding the other
members’ estimates, then repeats the individual estimate.’®
The nominal-individual-Delphi differences indicate a
potential advantage of face-to-face discussion versus written
communications between orthodontist and oral surgeon
regarding projected outcomes of treatment options following

their individual consideration of the decision task. Whether
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face-to~face discussion between orthodontist and oral surgeon
is advantageous could be the topic of future research.

Risk perception is affected by time factors.® The
greater the elapsed time between decision and consequence(s),
the lower the risk estimate. This might be particularly
pertinent to the orthognathic situation. The elapsed time
between decision and consequence is approximately eighteen
months and because of this the decision-maker may
underestimate risks. An interesting question for future
research is whether orthognathic patients’ risk estimation
changes over the pre-surgical period.

Bayesian and utility approaches are both considered
specialist techniques for prescribing optimal decisions. A
Bayesian approach could potentially be applied to future
research regarding accuracy of probability revision by oral
surgeons for negative surgical outcomes.

A computer program has been developed to provide
orthodontic advice to the general dentist. The program gives
advice which resembles "...that given by the clinician upon
whose knowledge it is based when he himself is entering the
necessary clinical data."”? The development of an interactive
computer program, based on expanded research into
orthognathic decision theory and tailored to the individual
orthodontist, would negate the argument that a formal
decision model is inappropriate if not representative of the

decision-makers’ own values.
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According to Lewis, Lavell and Simpson,® the
practitioner may proceed with surgery due to economic
pressures or because a case presents a challenge. Decisions
made in such disregard to patient preference were not
examined in the present study, although the concept was
mentioned by one of the ethnographic subjects. Economic
pressures were not deemed important in the present study
because no financial advantage exists for an orthodontist to
recommend surgery over camouflage. The concept of treating a
casé in a manner which creates challenge could be the subject

of future research.
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V. CONCLUSION

A broad spectrum of orthodontist, patient, oral surgeon
and psychologist traits were examined through case vignette
survey research to determine their influence over
orthodontists’ decisions in borderline orthognathic surgery
cases. Specific conclusions regarding orthodontists’
decision-making behaviour apply either to the respondent or
to the respondent group.

1. Respondents were averse to risks of orthognathic surgery
since camouflage orthodontics was generally more highly
recommended for patients described in case vignettes than
surgery was. This conclusion may require substantiation given
the predominance of negative patient attributes in the case
vignettes.

2. Surgical recommendation increased linearly with recency of
respondent graduation. The interaction of surgical
recommendation and respondent graduation year followed a
quadratic function and the interaction of camouflage
orthodontic recommendation and respondent graduation year
followed a cubic function.

3. Respondent ithowledge of costs of orthognathic surgery was
moderately accurate and such costs were not perceived as a
burden to either patients or the provincial health care
system.

4. Most respondents believed orthognathic surgery to be
justified for a patient severely compromised functionally or
esthetically.

5. Tendencies for individual respondents to favour
orthognathic surgery or camouflage orthodontic recommendation
seemed to exist.

6. Respondent groups who recommended psychological referral
frequently also recommended "no treatment" more frequently.

7. Respondents’ facial self-image, generally positive from
both subjective and ‘objective’ perspectives, did not
influence their treatment recommendations in borderline
orthognathic surgery cases.
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8. Referral for psychological consultation was generally not
frequently recommended by respondents.

9. Patient age influenced respondents’ treatment
recommendations for a questionnaire item not specifying a
borderline patient. Growth modification was recommended up to
approximately the age of skeletal maturation, with little
possibility of recommendation past age 18. Earliest feasible
orthognathic surgery was recommended for a significantly
older patient (by approximately 15 months) than was eligible
for growth modification. Approximately one third of
respondents felt surgery to be an option before the age of 8
years in a patient with a severe defect. Approximately one
half of respondents felt there to no age limit to surgery for
the older patient.

10. No significant difference cccurred between respondents’
frequency of recommendation of orthognathic surgery or
camouflage orthodontics for patients with the following
traits: combined TMJ dysfunction and existing excellent
facial esthetics; impatience regarding delay to surgical
consultation; apprehension regarding surgery and a spouse who
favours the surgical option; indecision regarding choice of
treatment option. For the patient with expectations that a
positive facial change would have a positive effect on
negative life events or for a patient with low self-esteem,
the respondent group did not favour orthognathic surgery or
camouflage orthodontics. However, the "influence factor" for
these latter two vignettes was high, indicating that

respondents favoured either surgery or camouflage
for such patients.

11. Respondents made camouflage orthodontic recommendation
significantly more frequently than orthognathic surgery
recommendation for patients with the following traits: poor
general health; existing excellent facial esthetics;
unaccepting of time and cost involved in treatment; a
nonsupportive ‘support’ system; family resemblance; under the
age of majority and preferring the surgical option to which
the parents object; fearful of the risks of general
anaesthetic. Respondents recommended camouflage more
frequently than surgery for the patient inattentive to a
discussion of surgical risks and for the patient intolerant
of discomfort and inconvenience. However, for these latter
two patients, the conclusion was reached with less certainty
due to a low "influence factor" which indicated that many
respondents recommended both surgery and camouflage as
treatment options.

12. Respondents made orthognathic surgery recommendation
significantly more frequently than camouflage orthodontic
recommendation for patients with the following traits: TMJ
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dysfunction with skeletaL discrepancy as an etiologic
contributor; develonmerital or traumatic defect; introversion;
one facial feature inconsistent with an overall positive
self-image.

13. Respondents recommended "no :reatment" significantly more
frequently than either orthognathic surgery or camuuflage
orthodontics for the uncooperative patient.

14. Recommendations for orthognathic surgery, camouflage
orthodontics and psychulogical referral were consistent with
recommendations in the psychological 1literature for the
following traits: introversion (provided that the vignette
patient was perceived as male or given that respondents might
have made such a generalization); perception of an isolated
facial feature inconsistent with a generally positive self-
image:; low self-esteem; the expectation that negative life
events can be improved through treatment (unrealistic
motivation).

1S. Recommerdations for orthognathic surgery, camouflage
orthodontics and psychological referral were inconsistent
with recommendations in the psychological literature for the
following traits: developmental versus traumatic defect;
avoidant versus vigilant coping mechanism.

16. Treatment recommendations for items related to external
motivation (ireatment motivated by others) were situation-
dependent.

17. Orthodontists’ subjective evaluation of oral surgeon
availability did not influence treatment recommendations.
Other traits of available oral surgeons (competence, rapport)
had no influence over treatment recommendations by
respondents. This could be attributed to sample homogeneity
with respect to perception of oral surgeon competence (good)
and quality of rapport with orthodontist (good). Quality of
oral surgeon discussion of surgical risks with patient was
not perceived in a homogeneous fashion by respondents, but
still had no influence over treatment recommendation.

18. Respondent perception of psychologist availability.
expertise and rapport with the respondent had no influence
over treatment recommendations by respondents. This could be
attributed to lack of respondent familjarity with 1local
psychologists due to low frequency of recommendation cf
psychological referral.
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APPENDIX I Ethnographic Survey Results

Note that subjects were prompted with open-ended gquestions
regarding patient, orthodontist and oral surgeon
characteristics which they felt would influence
orthodontists’ treatment recommendations. Subjects’ responses
were recorded in short-hand. Comments applied to the present
study are bold-lettered.

su
-number one is patients desires
-explain the options to the patient as well as facial
result and compromised result
-patient age, if over 45, hesitate with surgery, if
under 12, go conservative

surgeon characteristics:

-access

-not a big deal if long distance for travel

-not explain procedure and potential risks, agssuming
equal competence

-quality of orthodontist communication with patient,
whether prepared to share treatment planning
responsibilities

-fees (1500 - 3000 over and above AHC, other provinces
likely not better than Alberta)

-if surgeon in your town not competent and patient not
prepared to travel...consider not accepting case if you
think surgery is the best thing

-never overtly try to sway patient

patient characteristics:

-not prepared to seriously evaluate consequences of
treatment, no surgery

-any reluctance regarding surgery, no surgery
-motivated, want surgery...assess, ask patient
Reinforce that no option of changing mind, no option .
backing out of surgery

patient who becomes negative:

-only had one unhappy patient. Problem, she didn‘’t
listen and was reluctant to discuss pros and cons
patient who wants to back out:

-hesitant initially

-treated for function not esthetics, eg. TMJ case, feel
trapped because alternative is wearing splint for rest
of life

-patients who choose to change appearance make out
better
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-positive patient has no reservations up front

-child patient conservative bias, may be less ideal
facial result

-adolescent- still address parent, minimal
trouble...bounce back, not much complaint about adverse
effects, complain less than adults

-gsome orthodontists bias to adolescent female facial
esthetics

-if borderline case not significantly going to change
esthetics, would lean strongly non-surgical. Bsurgery
bigger risk than camouflage for TMJ inducement

-#1 patient’s decision

-want patient to consider morbidity, surgical risk,
surgical relapse, few days incapacitation, travel
involved, surgeons fees

-non~surgical want patient to consider
esthetic/functional compromises with camouflage, relapse
potential, different treatment time, scarring with
different surgical techniques

patient attitude toward:
-surgery, hospital, finance

-surgeon would only influence decision whom to refer to,
might be some distance

-patient wants orthodontist to decide...subject 2 would
refuse. Would give referral for surgery then come back
to orthodontist and go back and forth until decide

-despite office overhead, subject 2 would make no
decisions for patient

poor patient:

~-dependent personality rather than assertive or neutral
(put the decision on your shoulders)

unhappy patient post-surgically:

~-demanding, aggressive, female, chief complaint not
explored enough

good patient:
-cooperative, takes responsibility for own health care

patient now reluctant for surgery:
-review options, might be worse off than before if no
surgery, start again with compromise treatment
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-#1 patient desires

-if patient willing to accept compromise, don’t push
surgery

~total length treatment time (surgery increases time
requirement)

surgeon:

-availability, technique, patient comfort (wired shut 6~
7 weeks versus rigid fixation), experience, personality
conflict, not taking his share of responsibility,
surgeon demeanour, amount of time until appointment
available

patient:

~if they feel it’11 change their life

-introvert if not happy with result, difficult to adjust
-extrovert wouldn’t benefit

~how well they handle discomfort and annoyance eg whiny
candidate not good

patient now anxious:

~good preparation at outset

-have plan in case patient backs out, take case in
opposite direction, try to assess early

~can’t force patient

~orthodontists’ own opinion not significant regarding
surgery, subject 3 won’t talk patient into it

-negative previous experience of orthodontist and how
recent, eg. paraesthesia and patient says they’d never
have it done again

~geographic proximity to surgeon

-surgeon busyness

-cost to patient

~recent memory of poor result with surgery

~skill and patisnt management skills of surgeon
~orthodontist’s own level of busyness (although we might
deny it) eg. increased compensation for surgical case
might make you tend to do them vs if weren’t being
sufficiently compensated

-patient physical and dental health /IQ status (eg if
not a ’sophisticated consumer’ (judged by the way they
talk) wouldn’t bother

-what the patient desires from treatment (expectations)
-diagnostic set-up
-quality and stability of results and patient morbidity

-if can satisfy without surgery, don’t do
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-borderline case can try non-surgical and switch prn
(not so vital to start setting up for surgery at outset)
-gut feelings re finances, cooperation usually wrong

psychological problems:

-can pick up right away

-refer to another orthodontist

-increase fee, signed consent, careful records
-subject 4 hasn’t had access to psychological services
for patients

-not orthodontist’s place to send to psychologist
(unless TMJ)

-if someone unbalanced enough to need psychology
referral, shouldn’t do surg

-psych referral if they figure surgery is going to
change their life

-patient cooperation

-patient growth

-decision between patient and yourself

-patient informed decision

-how easy would it be to camouflage

-does camouflage conflict with patient profile
-patient priorities

-gystemic contraindications (medical)

-may have to sacrifice occlusion/profile

-poor patient management case-surgical and non-surgical
both will be dissatisfied

-dgn't have to like the patient to work on them...it’s
a job

-would get psych consult if psych a problem
-expectations - will it make them more socially
acceptable/employable

-are they capable of informed decision (let them think
about it for awhile)

-never pressure decision...give them time (at least a
week. . .month. . .year)

-rural patient - still present surgical option and
patient has option to travel for surgery. Maybe more
camouflage.

-surgeon view of optimal facial esthetics and how
extensive the surgery will be ...still patient’s
decision

-morbidity -~ present general risks. Surgeon should tell
actual ¥’s etc

-borderline is grey area (continuum)

-orthodontist’s own skill

-even as first year grad would try camouflage, warn of
potential surgery



APPENDIX II Commitment to Confidentiality

As a member of the research team involved in the study of
"orthodontist Predisposition in Orthognathic Decision Making"
(University of Alberta Division of Orthodontics 1991) I vow
to:

1) refrain from discussion of data in associatjion with any
particular respondent’s name, with the exception of the open
discussion related to questionnaire design at the pre-test
stage,

2) attempt to ensure that I do not allow anyone not directly
involved with theis research (i.e. who has not signed a
similar affidavit) access to material which will associate a
respondent with their responses.

Name (please print)

Signature

Signature of Witness

Date (please print D-M-Y)
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APPENDIX 111 Introductory Letter to First Mail-out

Uinversity ot Alberta Faculty ot Dentistry
_ Bdmoaton
i

Canada Tag, 2N% Dentistre Poarmacs Ceneey

September 16, 1991

title~ first name- last name-~
address~
city~-, province- postal code~

Dear Dr. last name-~:

The enclosed questionnaire is sent to you as part of a study
designed to:
1) describe Canadian orthodontists,
2) determine the facilities available to Canadian
orthodontists,
3) examine treatment planning decisions by the Canadian
orthodontist.

Of these, the third is expected to produce particularly
interesting results. A variety of general and specialized
medical groups have been similarly examined, but as yet,
orthodontic minds have not received such rich :ttention. In the
dawn of computer diagnostics, this research is particularly
timely since the computer we most readily access is our

own mind.

This study is performed under the auspices of the University of
Alberta Division of Orthodontics in partial fulfillment of my
M. Sc. (orthodontics) thesis requirement. The study is sponsored
by the McIntyre Fund at the University of Alberta. Application
has been made to the Canadian Foundation for the Advancement of
Crthodontics for additional support.

The survey will take you about 45 minutes to complete. Your
participation is voluntary and you may refrain from responding
to questions if you wish.

Your confidentiality will be protected. You have been assigned
an ID number for mailing purposes. Once maximum response has
been achieved, the link between your name and ID number will be
destroyed by me. In addition, members of the research team have
committed themselves in writing to maintain your
confidentiality.

As you probably realize, the population of Canadian
orthodontists is small. Your participation would greatly enhance
the accuracy of our results.

Thanks, in advance, for your help with this research endeavor.
Kindest regards,

Nancy Weaver
Graduate Student, Division of Orthodontics
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APPENDIX IV Questionnaire

Note that some codes have been added to the questionnaire and

it has been photo-reduced 50%.
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. summary was
detachable so that confidentiality could be maintalneg.

note that the request for results
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APPENDIX V First Follow-up: Postcard

Dear

Recently a questionnaire was sent to you trom the
Division of Orthodontics at the University of Alberta.

If you have returned the questionnaire,
thank you for your participation in our study.

If you did not receive the questionnaire,
you can obtain one by calling (403-492-4469) or
writing me.

'f you haven't returned your questionnaire,
please don't forget. Your participation enhances
the accuracy of our profile of the Canadian Orthodontist.

Nancv Weaver

Nancy Weaver, Graduate Student

c/o Division of Orthodontics
Faculty of Dentistry

Q: :9 University of Alberta
Edmonton, AB T6G 2N8

I

TO:




COLEDRATING

75

Years 9

g Forwary
L di] TR AT 1 F]

1-und tor
Dentistry

fins

I

e

[
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APPENDIX VI Second Follow-up: Cover Letter

Pt ot Al Faculty ot Dentistiny

ot e s Dentsn Phammac, Coneee

October 14, 1991

title~ first name~ last name~
address~
city~, postal code-~

Dear Dr. last name-~:

This letter is sent to again request your response to the
questionnajire you should have received about one month ago. The
questionnajre was mailed out under the auspices of the Division
of Orthodontics at the University of Alberta and fulfills part
of my thesis requirement.

As you realize, your participation would increase the accuracy
of what I consider to be an interesting and unique study whose
purpose is to examine decision~making by the Canadian
orthodontist.

In the event that the original questionnaire was .isplaced,
another has been enclosed today for your convenience.

Kindest regards,

Nancy Weaver, B. Sc., D.D.S.
Graduate Student, Division of Orthodontics
enclosure
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APPENDIX VII Oral Surgeon Survey
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APPENDIX VIII Recommendations for Minor Treatment Options

Percent Valid Responses

Fiqure 1.
Recommendation: Delay Decision

Percent Valid Responges

Figure 2.
Recommendation: Second Orthodontist
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Percent valid Responses

Figure 3.
Recommendation: Dental Specialist
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APPENDIX IX Significant ANOVA Summaries
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Table 1. H1 Summary: Vignette (V) by Treatment Option (T) by Graduation Year (GY)
Model SSH SSE MSH MSE F-Ratio DEH DFE »
Part -
GM 2584.01 414.85 2584.01 1.48 1744.06 1.0 280.0 0,00
GY 26.90 414.85 6.73 1,48 4.54 4.0 280.0 0.00144
v 0.76 1.90 0.11 17,77 13.7  9529.0 0.874E-te
1GY eV b 0.76 0.16 0.11 1.51 5.0  $529.0 0.00889
1T T 0.76 196.37 0.68  288.77 4.6  1897.0 0.000064
tay-T L 0.76 2.27 o.¢8 3.340 18.3  1897.0 0.472E-S%e
1v.7 b 0.47 6.61 0.10 63.4) 50.3 32956.0 0.00026%
1GY V.T T 0.47 0.17 0.10 1.61¢ 201.3 32936.0 0.0000%¢
e *414.85 3432.92 1.48 0.10 14.22 280.0 12956.0 0.00028¢
Vec *591.51 3432.92 0.11 0.10 1.03 5529.0 12956.0 0.09%71
T:c *1289.99 3432.92 0.68 0.10 6.5) 1897.0 12956.0 0.00n%8¢
VeTe.C *3432.92 (222 0.10 wene ehdn 32596.0 a0an aaws

Note
found or *P <

v = interaction: % = use of residual where appropriate error term could not be

.001.

Table 2. H4 Bummary: Vignette (V) by Treatment Option (T) by Perseption of
Justification for Cost of Surgery in Case of Moderately Compromised Function (B3B)
Model SSH SSE MSH MSE F-Ratio DFH OFE P
Part

GM 3219.16 390.93 3219.16 1.40 2305.69 1.0 280.0 0.0¢

B3R 47.63 390.93 47.63 1.40 34.11 1.¢ 280.0 0.143E-7+
v z 0.76 2.71 0.11 25.42 13.7 4213.1 0.354E-~6+
1BIBV z 0.76 0.36 0.11 3.39 13.7 4213.1 0.00001¢
T z 0.78 242.22 0.67 3162.18 4.7 1469.3 0.0
1B3B-T z 0.78 10.99 0.67 16.44 4.7 1469.3 0.630E~11%
t1V.T b 0.47 8.13 0.10 77.17 50.4 15373.8 0.00034*
1B3BV-T b3 0.47 0.31 0.10 2.97 50.4 15173.8 0.00007
c #390.93 3442.07 1.40 0.10 13.136 280.0 32933.0 0.00028¢
Veec *589,3% 3442.07 0.11 0.10 1.02 5524.0 32933.0 0.15692

T c *1263.99 3442.07 0.67 0.10 6.40 1890.0 32933.0 0.00058%
VeTeg %3442.07 LX 32 ] 0.10 [ 2 X 2] (22 1] 32933.0 L AT ] [ 22 2]

“Hote. ¢ = Interaction; ¥ = use ol residual where appropriate error term could not be found

QI"P<

.001.
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Table ). Hé Summary: Vignetts (V) by Treatment Option (T) by Perception of
Justification for Cost of Burgery in Case of Mildly Compromised Punction (B3IC)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
Part
ax 1554 .08 428.30 1554.08 1.53 1015.97 1.0 280.0 0.0¢
BC 5.3% 428.30 5.5 1,53 3.50 1.0 280.0 0.06259
v L 0.76 1.47  0.11 13.71 13.7 4192.7 0.130E-5*
{BIC+V L 0.7¢ 0.13 0.11 1.20 13.7 4192.7 0.2655)
1T Z 0.76 117.83 0.69 170,16 4.5 1430.2 0.00004*
IB3CT 4 0.76 3,60 0,69 5.20 4.5 1430.2 0.00018¢
tv.T Z 0.46 3.87 0.11 36.87 50.0 15248.1 0.00015¢
1 BICV.T T 0.46 0.14 0.11 1.30 50.0 15248.1 0.07819
L] *428.130 1460.78 1.53 0.11 14.586 280.0 32933.0 0.00028¢
Vec 593,74 1460.78 0.11 0.11 1.02 5524.0 32933.0 0.123468
T-o *1308.76 1460.78 0.69 0.11 6.353 1890.0 32933.0 0.00058*
V:TecC «3460.78 (T2 1] 0.11 e e than 3293).0 ARRE AR EN
= interaction; ¥ = use of residual where appropriate error term could not be found
QK P < .001.
Table ¢. He Summary: Vignette (V) by Treatment Option (T) by Perception of
Justification for Cost of surgery in Case of Moderately Compromised Esthetics (B3E)
Model SSH SSE MSH MSE F~Ratio DFH DFE P
Part
aM 31312,.64 401.45 3332.64 1.43 2324.40 1.0 280.0 0.0*
B3E 16.87 401.45 36.87 1.43 25.71 1.0 280.0 0.721E~-6*
v z 0.76 2.99 0.11 28.01 13.7 4210.6 0.790QE-7¢
{BIR-V T 0.76 0.36 0.11 3.42 13.7 €210.6 0.00003¢
1T z 0.77 250.81 0.68 369.40 4.6 1454.7 0.0%
{BIR-T L 0.77 7.80 0.68 11.49 4.6 1454.7 O0.320E-9*
VT T 0.47 8.10 0.10 77.41 50.3 15351.6 0.00030*
1BIE-V.T T 0.47 0.27 0.10 2.59 $0.3 153%1.6 0.00008¢
-] *401.45 3446.26 1.43 0.10 13.70 280.0 32933.0 0.00028+*
Vee *589.23 3446.26 0.11 0.10 1.02 6524.0 32933.0 0.17410
T-0 #1283.28 1446.26 0.68 0.10 6.49 1890.0 | '3.0 0.00058%
VeTee #3446.26 LE X2 0.10 e gd (223 ]2933.0 hhhdk BRAR

“HoXe- * = interaction; ¥ = use of residual where appropriate error term could not be found

QE *P <« ,001.



Table $. Summary!
Wwillingness to 8witch

HS Vignette (V) by Treatment Option (T) by
to Camouflage for Anxious Surgical Patient (P3B)

Model SSH SSE MSH MSE F-Ratio DM DFE I3
Part
GH J104.21 418.28 3104.21 1.49 2077.97 1.0 280.0 0,0 o
r3s 23.49 418.28 23.49 1.49 15.72 1.0 280,0 0.000049¢
tv 0.76 2.64 0.11 24.6) 1.7 4170,1 0,14%K-06*
tFIB.V z 0.76 0,16 0,11 1.47 13.7 4170.1 0,11482
17T b 0.76 227.66 0,69 327.69 4.5% 1405.1 0.0°*
1y3B.T b 0.76 4.45 0.69 6.40 4.5 1403.1 0.00002e
iv-T z 0.46 8.03 0.11 76.26 50.2 1515%0.4 0.00030¢
{F3BeVeT b 0.46 0.14 0.11 1.32 50.2 15150.4 0.063)7
-} *418.28 3431.83 1.49 0.1} 14.19 280.0 32602.0 0.00028¢
Ve *586,18 3431.83 0.11 0.11 1.02 5461.0 502.0 0.17%19
Tec *1288.76 J431.8) Q.69 0.11 6.60 1855.0 J2602.0 0.00058+
V*T:C *3431.83 LA A 0.11 LR A bl }2602.0 LALL R LA A
Note. - = interaction; * = use ol residual where appropriate error term could not be Tound
Qr *P < .001.
Table 6. HS Summary: Vignette (V) Dby Treatment option (T) by

Trying to Convince Anxious Surgical Patient to Follov Through with Surgery (F30)

Model SSH SSE MSH MSE F-Ratio DFH DFE r
part
GM 1257.79 431.11 1257.79 1.54 2115.89 1.0 280.0 0.0*
F30 8.16 43:.11 8.16 1.54 5.30 1.0 280.0 0.02"7
1v E 0.77 2.30 0.11 27.00 13.8 4179.3 0.1l..-6¢
LF30.v z 0.77 0.15 0.1} 1.40 13.8 4179.3 0.14484
ks b 0.76 244.27 0.69 352.66 4.6 1418.3 0.0*
1P30.T z 0.76 5.09 0.69 7.34 4.6 1418.3 0.208E-~5»
tv.r b 0.46 8.09 0.1} 76.78 50.1 15120.5 0.000)0*
{F30:v-T E 0.46 0.11 0.1l 1.04 50.1 15120.5 0.38729
e *431.11 3435.03 1.54 0.11 14.61 280.0 32602.0 0.00028+
Vec *586.16 14135.03 0.11 0.1l 1.02 5463.0 132602.0 0.18780
Tec *1284.90 13435.03 0.69 0.11 6.57 1855.0 12602.0 0.00058+
VeTsC .3‘35.03 L1 E2] 0.11 (12} (122} ]2602.0 L XX ] (22 1]
“NoXe. - = Interaction; * = use of residual where appropriate error term could not ue ound

QL *P <

.001.



Table 7. H7 Summary!

Total Psychological Referral (Qroup)

vignette (V) by Treatment Option (T) by

173

Model SSH SSE MSH MSE F-Ratio DFH DFE P
Part

an 3371.44 490,44 3371.44 1.76 1917.94 1.0 279.0 0.0«

G 9.93 490,44 4.97 1.76 <.8) 2.0 279.0 0.06098

v L 0.73 5.86 0.16 316.40 13.9 1890.5 0.00004*
1GV Iz 0.73 0.12 0.16 0.78 27.9 3890.5 0.79360

1T I 0.97 192.21 0.8l 218.42 1.9 540.6 0.109E~-6*
16-7 T 0.97 3.87 0.81 4.80 3.9 540.6 0.00094+
1v.T I 0.68 11.12 0.1) 87.34 25.9 7225.5 0.00019+
1G-VT T 0.68 0.20 0.13 1.60 51.8 7225.5 0.00396

Q «490.49 1350.01} 1.76 0.1) 13.80 279.0 10602.0 0.00023+¢
A AY-] *852.63 1350.013 0.16 0.1) 1.26 5301.0 10602.0 0.00002*»
T+ 0 *449.83 1350.01 0.81 0.13 6.31 $58.0 10602.0 0.00016*
V:TeC +1350.0) [ XX 2] 0.13 LA L2 L322 10602.0 Sate GAESN

——=Interaction: ¥ = use of residual where appropriate error term could not be found

Qr *P <

.001.



APPENDIX X Hypothesis 1 Least-Squared Means

Table 1. ANOVA:

L8Q-NBAN Graduation Year,

Treatment option

Year of Graduation from

Treatment orthodontic Program
Option —

1950~ | 1962- | 1972- | 1982- | 1987~

1961 | 1971 | 1981 | 1986 | 1991
no treatment § 0.194 | 0.217]0.253 | 0.218 | 0.276
g:é:{ion 0.200 | 0.169 | 0.180 ] 0.157 | 0.214
:;:gzilist 0.151 | 0.199 | 0.300 | 0.318 | 0.297
:;f:?gn 0.121 ) 0.110 | 0.1225 | 0.099 | 0.094
_psychologist 0.043 ] 0,067 | 0.075 {0.055 | 0.0%)

Table 2. ANOVA, LSQ-MEAN Graduation Year,

Treatment oitton‘ vlanotto: surgery
Graduation Year
Vignette o]

1950~ | 1962~ | 1972~ | 1982- | 1987~

1961 1971 1981 1986 1991
developmental defect 0.759 § 0.855 | 0.912 [ 0.873 | 0.851
traumatic defect 0.786 | 9.835 | 0.851 } 0.762 | 0.804
excellent esthetics 0.200 ] 0.246 | 0.2681 | 0.381 ] 0.370
hegative life 0.448 1 0.435 ] 0.570 | 0.683 ] 0.565
not listen 0.167 10.328 | 0.513 | 0.476 | 0.400
_poor health 0.0 0.097 } 0.088 ] 0,177 | 0.13)
extrovert 0.207 {0.393 | 0.545 | 0.810] 0.667
| self-image 0.621 ] 0.726 ] 0.841 [ 0.921] 0.822
| in  overt 0.34!: 10.500 )] 0.702]10.774] 0.773
intolerant 0.207 [ 0.34: °.48710.590] 0.477
uncooperative 0.0 10.048 | 0.026 ] 0,033 0.0
tine/ cost 0.138 1 0.306 | 0.421 | 0.516 | 0.409
fears GA 0.138 1 0.258 | 0.526 | 0.645] 0.682
self-esteem 0.407 1 0.590 | 0.737 | 0.855| 0.837
no support 0.207 10.32) | u. 456 | 0.556 ] 0.500
resamblance 0.241 1 0.371 | 0.619 [ 0.825] 0.659
_ginor, dispute 0.138 1 0.339 ] 0.451 ] 0,508 ] 0.477
Spousal pressure 0.276 1 0.452 ] 0.495 ] 0.413 ] 0.381
ilgaticnt 0.407 1 0.532 ] 0.637 | 0.540 ! 0.750
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Table 3. ANOVA,

LB8Q-MEAN Graduation Year,

Treatment Option, Vignette: g;:gutlnqo
Graduation Year
Vignette
1950- { 1962~ 1972-| 1982~ | 1987~
1961 1971 198 1 1986 1991
developmental defect 0,345] 0.401 ] 0.469 | 0.429 | 0.617
traumatic defect 0.250 ] 0.435] 0.491 [ 0.444 | 0.565
excellent esthetics 0.633] 0.852 ]| 0.851 ] 0.841 | 0.848
negative life 0,310] 0.677 1 0.412 ]| 0.444 | 0.543
not listen 0.367] 0.656 1 0.558 { 0.%524 | 0.5%6
poor _health 0.600] 0.726| 0.664 | 0.839 | 0.689
extrovert 0.759] 0.9181 0.893 | 0.873 | 0.933
self-image 0.517 1 0.597 1 0.628 | 0.698 | 0.756
introvert 0.655| 0.887 1 0.868 | 0.887 | 0.886
intolerant 0,48) | 0.541 | 0.549 | 0.607 | 0.636
uncooperative 0.172 ] 0.081]| 0.053{ 0.050 0.0
| time/ cost 0.621] 0.758 ]| 0.7021 0.645 | 0.636
fears GA 0.828 | 0.855( 0.781 | 0.855 | 0.909
gelf-asteem 0.66710.787 1 0.73710.758 ] 0.814
no support 0.48) ! 0.694 | 0.596 ] 0.651 { 0.59)
resenblance 0.655]| 0.887 | 0.903 | 0.905 | 0.932
| minor, dispute 0.434]0.758 ] 0.522 | 0.508 | 0.545
spousal pressure 0.586 | 0.581 ) 0.459 | 0.492 | 0.2381
| inpatient 0.481 | 0.565! 0.522 1 0.476 | 0.625
ﬁ:blo 4. ANOVA, Ls%ruzau Graduation Year,
reatment ogticn‘ v gnotto: No Treatment
Graduation Year
Vignette
1950~ | 1962~ | 1972-] 1982~ | 1987~
1961 1971 1981 1986 1991
developmental defect 0.0 0.081] 0.062 ]| 0 09% | 0.14%
trausatic defect 0.036 | 0.065) 0.0€1 | 0.095} 0.109
excellent asthetics 0.200] 0,137} 2.143 | C.111 | 0.196
| negative life 0.03410.14>| 0.167 , 0.159 | 0.196
not listen 0.0671}] 0.° ‘i 0.204 1 7.190 | 0.244
poor health 0.267] 0 "~ .434]0.355] 0.378
Fggggovort 0.207 1 0.295]0.190] 0.178
self-image 0.172 1421 0..751 0.200
introvert 0.138f ¢ 2.184 [ 0.194 | 0.159
intolerant 0.517i0 - ;0.558] 0,459 | 0.545
uncooperative 0.586 _ . :10.49110.483] 0.636
time/ cost 0,343} v.306] 0.465] 0.339 | 0.500
fears GA 0.0'¢} 0,161 0.228 0.194 | 0.273
| self~agteen 0.1°%: 5.131]0.272} 0,129 | 0.233
no_support 0.." }0.371]0.377 ] 0.254 | 0.409
resemblance 0.310] 0.1611 0.230 | 0.143 | 0.205
linor, dilguto 0.207] 0.274 {1 0.292 | 0.302 | 0.341
spousal pressure 0.172] 0,113} 0.180 | 0.159 | 0.167
1===t1.nt 0.0 0.048 | 0.115] 0.111 | 0.125
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Table 5. ANOVA, LSQ-MEAN OGradustion Year,

Treatment oBtlon‘ v inottox pelay Decision

Graduation Year

Vignette

1950~ 1 1962~ { 1972~ | 1982~ 1987~

1961 1971 1931 1986 1991
developnental defect 0.0)410.016 10,027 | ",016 | 0.08%
traumatic defect 0.0)610.016 ] 0.018  .032 | 0,109
axcellent esthetics 0.20010.033]0.038 0.0 0.043
neqative life 0.20710.161 10,2191 0.17%| 0.304
not listen 0,267 10.180]0.2)0"' 0,143 ] 0.289
poor health 0.200]10.323 1 0.31 1 0.145{ 0,267
axtrovert 0.034 {0.03) 1]0.018 ] 0,032 0.044
self-image 0.06910.03210.023] 0,016 0.0
introvert 0.10) | 0.065 1 0.018 ] 0.016 0.091
intolerant 0.17210.180 ] 0.142] 0,131 | 0,091
uncoogcutive 0.655]10.645 ] 0.658 | 0.667 0.750
time/ cost 0.310] 0.129 1 0.175 | 0.065 | 0.273
fears GA 0,034 ]0.11) 1] 0.061 ] 0,016 | 0.02)
self-esteen 0.07410.0906]10.088 | 0.065! 0.09)
| no_support 0.3¢510.29010.263 1 0.333¢{ 0.241
reseablance 0.069]0.032 ]| 0.027 1 0.016 | 0.045
| minor, dispute 0.414 ] 0.40) ] 0.425]1 0.297 | 0,409
spousal pressure 0.448 | 0.256 1 0.378 ] 0.36%5 ] 0.476
ileticnt 0.259 1 0.210 ] 0.292 ) 0.349 | 0,325

oRtioul vignotto:

Table 6. ANOVA, L8Q-MEAN Graduation Year, Treatament

Refer to Other Dental !goehult

Graduation Year

Vignette

1950~ | 1962~ | 1972~ | 1982~ | 1987

1961 1971 1981 1986 1991

developmental defect 0.31010.323 10.372]10.286] 0.245%

_t_:;guntlc defect 0.357 10.323 10,395 | 0.41) | 0.326
| excellent esthetics 0.067 | 0.098 | 0.184 | 0.14) | 0,109
negative life 0.241 10.194 ] 0.254 1 0.317 | 0.304

not listen 0.267 | 0.344 |1 0.51) | 0.587 | 0.489

poor health 0.133 10.14f 10,2211 0.177 ) 0.311

extrovert 0.034 1 0.148 1 0.205 { 0.270 | 0,222

self-image 0.069 1 0.226 | 0.319 | 0.34% | 0.289

introvert 0.069 10.145 ] 0,298 | 0,338 | 0.273

intolerant 0.034 j 0.131 ' 0.221 ] 0.197 { 0.209%

uncooperative 0.069 | 0.005 | 0.044 ] 0.067 9.0

time/ cost 0.069 | 0.129 | 0.158 | 0.258 | 0.182

fears GA 0.31010.194 | 0.561 {1 0.484 | 0.591

] self-esteen 0.037 {0.180 | 0.307 1 0.290} 0.256
no_support 0.172 1 0.194 ; 0.34210.333 | 0.341

reseablance 0.069 | 0.113 [ 0.248 { 0.270 | 0.341

| minor, dispute 0.172 10.258 | 0.381  0.460 | 0.477
spousal prassurs 0.172 1 0.371 1 0.468 | 0.492 | 0.524

ilﬂticnt 0.222 ] 0.194 ] 0.212 1 0,286} 0.130
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Table 7. ANOVA, LSQ-MEAN Graduation Year, Treatment
option, viqno‘.t Refer to uothor orthodontist

craduation vYear
Vignette
1950~ | 1962~ { 1972~ | 1962~ | 1987~
1961 1971 1981 1986 1991
developmental defect 0.138 | 0.06% : 0,306 ] 0.095 { 0.088
traumatic defect 0.143 1 0.081 | 0,070 { 0.127 | 0.087
excellent esthetics 0.067 | 0.066 | 0.088 | 0.143 ] 0.130
| neqative life 0.207 | 0.097 } 0.140 1§ 0.063 | 0.111
not listen 0.333]0.131 1 0.21210.159 | 0.1%6
poor health 0.067 ] 0.065 ] 0.044 ] 0.048 0.0
extrovert 0.069 | 0.098 | 0.062 | 0.048 | 0.044
self-image 0.034 | 0.097 1 0.088 | 0.032 | 0.044
introvert 0.034 10.065 | 0.088 |1 0.048 } 0.091
intolerant 0.138 1 0.131 ] 0.150 1 0.082 | 0.091
|_uncooperative 0.06910.048 | 0.009 | 0.017 9.0
_Sigg/ cost 0.276 | 0.177 | 0.237 | 0.226 | 0.27)
fears GA 0,034 ]0.048 ] 0.061 | 0.016 | 0.045
] self-esteen 0.074 ] 0.049 | 0,079 | 0.0 0.023
no support 0.276 | 0.226 | 0.298 ] 0.206 | 0.136
resemblance 0.034 | 0.048 { 0.071 ] 0.063 | 0.068
| minor, dispute 0.172 | 0.306 | 0.345 } 0.302 | 0.227
spousal pressure _J0.138[10.258 | 0.225 )1 0.206 ] 0.119
| impatient 0.0 ]0.032]0.009) 0.0 | 0.050
Table 8. LSQ~-MEAN graduation Year,
Treatment oBtion‘ vtgnotn: Refer to nxcholﬂht
Graduation Year
Vignette — 1.
1950~ | 1962~ | 1972~ | 1982~ | 1987~
1961 1971 1-931 1986 1991
developnental defect 0.069 { 0.048 | 0.044 { 0.032 | 0.021
traumatic defect 0.036 | 0.032 | 0.026 ] 0.0312 0.0
excellent esthetics 0.0 0.0 0.0 0.0 0.0
| neqative life 0.207 | 0.355 | 0.518 | 0.508 ! 0.370
not listen 0.0 0.033 | 0.062 | 0.048 | 0.044
poor health 0.0 0.0 0.009 0.0 0.0
| extrovert 0.0 0.016 | 0.00% | 0.016 | 0.044
self-image 0.0 0.065 | 0.071 0.0 0.022
ﬂ:_;ovett 0.069 | 0,081 | 0.079 | 0.065 | 0.068
intolerant 0.0 10.049 | 0.035|0.016 ] 0.02)
uncooperative 0.034 | 0.081 0.0 0.9 0.023
time/ cost 0.0 0.016 0.0 0.0 0.0
fears GA 0.069 | 0.048 | 0.026 | 0.032 ] 0.023
| self-esteen 0.259 ] 0.262 § 0.316 ] 0.258 | 0.140
no_support 0.069 | 0.065 | 0.035 0.0 0.068
resemblance 0.0 0.0 0.0 0.0 0.023
ainor, dispute 0.0 10.048 } 0.071 ] 0.0 0.023
spousal pressure 0.0 ] 0.06% | 0.126 | 0.032 | 0.095
1lgatl.ent 0.0 0.016 0.0 0.0 0.025
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APPENDIX X1 Hypothesis 2 ANOVA Summaries

Table 1. ﬂmlg‘: N :tgn:::om’nlnlgzltnont}opuon (T) by
Model SSH SSE MSH MSE | F-Ratio DFH DFE P
part
g_!_ 2008.02 327.14 2008.02 1.4) 1399.50 1.0 228.0 0.0%
[of ]+ 35.48 327.14 5.91 1.43 4.12 6.0 228.0 0.00060*
1V z 0.74 1.78 0.10 17.02 13.3 3328.4 0.418E~6¢
1CcSD-V z 0.74 0.12 0,10 1.19 79.8 3328.4 0.12672
1T z 0.75 155.49 0.70 222.04 4.5 1167.6 0,00003¢
1CSD-T ) 0.75 1.31 0.70 1.87 27.1 1167.6 0.00442
1V-T Iz 0.44 4,82 0.10 46.32 47.9 11908.8 0.00019¢
! CSDe VT L 0.44 0,12 0.10 1.15 287.3 11908.8 0.04772 |
[-] *327.14 2791.95 1.43 g.10 13.80 228.0 26860.0 $.v0024%
Veg 470,05 2791.95 0.10 0.10 1.00 4507.0 26860.0 0.43943
TeC +1085.41 | 2791.95 0.70 0.10 6.74 1550.0 26860.0 0.00050¢
VeTec %2791.95 L2 X 2] 0.10 [X 2 2] 12224 26860.0 [ 2 23] [ 222 ]
———minteraction: % = use of residual where appropriate error term could no
ound *P < ,001; CSD = calculated oral surgeon: population of Census Subdivision for

respondent practlce area, grouped data

Table 2. su-ng:l :tqn:g:o‘énh igout‘ont option (T) by
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
1.4 503.67 109.47 503.67 1.32 | 381.89 1.0 83.0 0.849E-32¢
CMA 15.22 109.47 1.69 1.32 1.28 9.0 83.0 0.25898
1V T 0.67 0.61 0.11 $.68 12.0 1132.5 0.326B~6*
{CMA-V E C.67 0.15 0.11 1.39 107.3 1132.5 0.00665
17T L 0.73 44.16 0.72 61.54 4.4 426.0 0.196EB=7#%
{CMA-T T 0.73 0.68 0.72 0.95 39.5 426.0 0.55967
IV T 0.32 1.40 0.10 13.69 34.2 3204.3 0.182B-5¢
'CMA-VeT } T 0.32 0.11 0.10 1,06 307.6 3204.3 0.23689
o %109.47 | 1038.79 1.32 0.10 12.86 83.0 10127.0 0.00008%
Ve *182.47 | 1038.79 0.11 0.10 1.05 1702.0 | 10127.0 0.11368
Te0 *417.67 1038.79 0.72 0.10 7.00 582.0 10127.0 0.,00019¢
VeTeg %1038.79 [T11) 0.10 (i 133 10127.0 (1311 3113
_F_m on; ¥ = USe O ruhud Where appro TTate eITOr TOrD T TR

und or *# < .001; CMA = calculated oral surgeon: ulation of a licabl.o CSD, CA, or
CMA for respondent practice area, grouped d:g ta Pop PP ! '
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Table 3. summary: Vignette (V) by Treatment Option ('l') by orthodonu-tv Subjective
stimate of Oral l.\rqoon Availability (01p)
Model SSH SSE MSH MSE F-Ratio OFH OFE [
Part
GN 1308.28 410.46 1308.28 | 1.54 | ®@%1.02 1.0 267.0 0.0¢
Gip 19.01 410.46 6.34 1.54 4.12 3.0 267.0 0.00701
1V £ 0.76 1.32 0.11 12.50 13.7 1956.6 | 0.102R=8¢
1G1P.V g 0.78 0.16 0.11 1.49 41.0 1956.6 0.02420
1T ) 0.76 100.95 | 0.72 | 240.98 4.6 1344.6 0.00004
'!G1lP.T L 0.76 0.89 0.72 1.25 1).7 1J44.6 0.21664
VT T 0.46 2.98 0.10 28.42 49.4 14299.6 0.000120
!G1P-V:T T 0.46 0.12 0.10 1.12 148.2 14299.6 0.150%56
c *410.46 | 3259.24 1.54 0.10 14.67 267.¢ 31109.0 | 0.00028¢
Vsec *550.98 | 3259.24 0.11 0.10 1.01 5213.0 | 31109.0 0.33688
Tea *1267.37 3259.24 0.72 0.10 6.8 1770.0 31109.0 0.00080¢
VeTecC ﬂ3259 24 (222 0.10 rERw (22 2 ] 31109.0 L322 atee
= 1n erac on; * = use of residual where appropriate error ter® cCou no o
ound 9_: P < ,001.
Table 4. ‘Doml.n:: ¥ gnotto (V) by Treataent Ogt:l.ou (T) by
lay to Initial surgical Conmsult (a3p
Model SSH SSE MSH MSE | F-Ratio DFH DFE p
Part
GM 211.07 393.15 211.07 1.47 143.35 1.0 267.0 0.1238~64
G3p 34.88 393.15 5.81 1.47 3.98 6.0 267.0 0.00084*
'V z 0.76 0.20 0.11 1.84 13.6 3933.0 0.02979
!G3P.V L 0.76 0.09 0.11 0.85 81.7 3933.0 0.82387
1T T 0.75 15.92 0.71 22.54 4.5 1330.2 | 0.351K-11¢
{GIP:T b 0.75 0.76 0.71 1.07 27.2 1330.2 0.36780
1V.T £ 0.46 0.65 0.10 6.21 49.8 14315.6 0.00003¢
!GIPV.T z 0.46 0.11 0.10 1.04 299.0 14315.6 0.30308
c *393.15 3253.73 1.47 0.10 14.04 267.0 31026.0 0.00028¢
Veec *557.07 3253.73 0.11 0.10 1,02 5198.0 31026.0 0.13130
TR #1245.04 | 3253.73 0.71 0.10 6.73 1763.0 31026.0 0,00088¢
. . . had . (211 1211 . hhad [ 111
T s e B L g T e
F%':r < .001,
Tise %, S, Timatts s:.'..m'::-::"f,:;'%::: = o
l;c:.l;g SSH SSE MSH MSE F-Ratio DFH DFE 4
————
M 2005.09 J48.99 2005.09 1.93 1309.94 1,0 228.0 0,00
G5P 10,53 348.99 1.75 1.53 1.15 6.0 228.0 0.33644
v T 0.76 2.02 0.10 19.32 13.6 3165.5 0.388R~¢¢
G5P-V ] 0.76 0.11 0.10 1.07 81.6 3365.5 0.32364
T T 0.77 154.27 0.71 217.82 4.6 1165.% 0.000030
GS5PeT b4 0.77 0.88 0.71 1.25 27.7 1165.53 0.17644
Ve L 0.44 5.05 0.10 48.17 48.0 11808.3 | 0.00019¢
GSPeV.T b5 0.44 0.11 0.10 1.02 287.7 11808.3 0.41617
[} *148.99 2788.00 1.53 0.10 14.60 228.0 26594.0 | 0.00024¢
Vec +465,68 2788.00 0.10 0.10 1.00 4437.0 26594.0 0.53655
Teo *1072.98 | 2788.00 0.71 0.10 6.76 1515.0 26594.0 | 0.00080
VeTPegc +2788.00 ante 0.10 teee “aee 26594.0 ente L
ooy ooreree ORT T = use O resIdusT vhers sppropeTate-error Tors SouTTI not B Tound
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APPENDIX XII Hypothesis 3 ANOVA Summaries

Table 1. summary: Vignette (V) dy Treatment option (T) by
Porm&tou of Cost of Surgery as FPinancial Burden to Patient (B1
Model SSH SSE MSH MSE F-Ratio DFH DFE 4
part
an 1280.51 J42.12 1280.51 1.49 957.12 1.0 229.0 0.0
Bl 14.%6 342.12 3.64 1.49 2.44 4.0 229.0 0.04803
v L 0.75 1.59 0.11 14.96 13.5% 3409.9 0.312p-6%
{BleV £ 0.75% 0.16 0.11 1.53 54.1 3409.9 0.00817
17T L 0.74 87,21 0.7) 120.18 4.4 1155.5 0.000040
{Bl-T L 0.74 0.55 0.73 0.76 17.7 1155.5 0.75117
19T L 0.44 3.0 0,10 29.37 47.4 11864.1 0.00011e
{BleV.T I 0.44 0.10 0,10 0.97 189.5 11864.1 0.58756
] #342.12 2789.73 1.49 0.10 14.49 229.0 27050.0 | 0.00024%
Vec *482.94 2789.73 0.11 0.10 1.03 4540.0 27050.0 0.08467
T+0 #1134.49 | 2789.73 0.73 0.10 7.04 15613.0 27050.0 0,00084¢
YT %2789.7) akne 0.10 tene [X1L) 27050.0 X1 321
ngj’.; 'Bolln.t.racTIon: T e Use of resiqua] where appropriate error term could not be found

Table zi summary: Vignetts (V) by Treatment Option (T) by Poreotuon of Cost of
urgery as rinancial Burden to Provincial Nealth Care Systea {B2)
Model SSH SSE MSH MSE F-Ratio DFH DFE T P
part
oM ___ 461.414 315.65 461.14 1.45 317.03 1.0 217.0 0.257TE=43
B2 16.56 315.65 4.14 1.45 2.85 4.0 217.0 0.02498
1v T 0.76 0.57 0.11 4.99 13.6 3196.5 0.307B-5%
2.V z 0.76 0.14 0.11 1.2 54.4 3196.5 0.12148
1T b 0.75% 35.99 0.72 49.71 4.5 1085.8 0.372E-9¢
 __i1B2.T L 0.75 0.85 0.72 1.18 18.1 1085.8 0.26903
| A A E 0.44 1.00 0.10 9.63 47.0 10973.8 0.00001e
1B2+VsT L 0.44 0.11 0.10 1.02 187.9 10973.8 0.41059
o *315.6%5 | 2624.66 1.45 0.10 13.98 217.0 25227.0 0.00020®
Yo +478.96 2624.66 0.11 0.10 1.09 4228.0 25227.0 0,.00019¢
Pe0 #1044.00 | 2624.66 0.72 0.10 $.96 1442.0 25227.0 0,00046%
VeTeg *2624.66 L1213 0.10 L2 13) (113 25227.0 tase (3 2 1]
A Tact o T o use o seaTdusl where appropriate error ters could not be found

Qr *F .00},
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APPENDIX XIII Hypothesis 4 ANOVA Summaries and LSQ-Means

Table :I.l .o ll' Ju:t !:::. u‘.".'-'! :5‘:3’&&’53333 se ;\.I::: ::“lg‘ Cost of
R
Model SSH SSE MSH MSE F~-Ratio DFH DFE 4
Part
aM 1885.47 428.2) 1885.47 | 1.5] | 1232.8) 1.0 280.0 0.0
BIA 0.12 428.23 0.12 1.53 0.08 1.0 280.0 0.7767)
1v b 0.76 1.64 0.11 15.2¢ 13.7 4199.7 0,941B~-¢°
{BIAV by 0.76 0,09 0.11 0.81 13.2 4199.7 0.65712
1T L 0.76 153,59 Q.70 219.04 4.6 143).9% 0.00007e
!BIAT E 0.76 0.82 0.70 1.17 4.6 143).5 0.32298
1VsT £ 0.46 4,61 0.11 43.79 49.9 15227.3 0,00019¢
{BIA*V.T L 0.46 0.09 Q.11 0.86 49.9 15227.) 0.74794
[-] *428.2) 3465.5) 1.5 0.11 14.53 280.0 32913.0 0.00028¢
V¢ %594.08 3465.5) 0.11 0.11 1.02 5524.0 3293).0 0.14328
TeC #1325.26 | 1465.53 0.70 0.11 6. 66 1890.0 32933.0 0.00061°
VeTeC *3465.5) (112 0.11 [ XX]) ane 32933.0 XXX X0
o2 . -oori eraction; ¢ = use of rasidual where appropriate error term could not be round

‘ Table 2. ANOVA, LSQ-MEAN V-B3B

Irce

B)B
vignette

Not Chosen | Chossn

developmental defect 0.248 0,291
traumatic defect 0.241 0.290
excellent esthetics 0.198 0.239
neqative life 0.274 0.349
| not _listen 0.25% 0.334
poor_health 0.215 0.269
| extrovert 0.240 0.311
self-image 0.258 0.318
|_introvert 0.260 0.340
| intolerant 0.237 0.326
uncooperative 0.201 0.199
tiwe/ cost n.262 0.316
fears Gi 0.24% 0.345
self-esteenm 0,279 0.376
ho _support 0.278 0.366
reseablance 0.225 0.333
minor, dispute 0.294 0.379
spousal pressure 0.279 0.338
0.211 0.281

impatient .
galﬁ V=v !?n' atte: BIB=pe 'p!!'on or Tu.!!!f 7
or cost of surgery in m

cation

oderately compromised t\mctlon



Table 3. MlOVll ng-lll“ veresid ——
BB, Surgery B3B, carouflage
Vignette
ChNooltc n Chosen .Sn.g'l“' Chosen
R
developmental defect | 0.83) 0.898 0.417 0.491
trausatic defect 0.768 0.857 0.394 0.512
axcellent esthetics 0.232 0.3%7 0,796 0.851
| hegative life 0.45) 0.631 0.46% 0.494
not listen 0.254 0.360 0.538 0.566
| poor health 0.056 | 0.152 { 0.741 | o.685
| extrovert 0.286 | 0.68: % 0.857 | 0.916
self-image 0.755 | 0.858 ; . 187 0.693
introvert 0.497 | 0.788 | ¢.,82) | 0.867
intolerant 0,329 0.552 0.479 0.636
uncooperative 0.028 0.024 0.092 0.017
time/ cost 0.259 0.497 0,643 0.721
fears GA 0.287 0.6498 0.832 0.836
self-esteen 0.5%7 0.848 0.671 0.835
no support 0.287 0.554 0.552 0.669
resemblance 0.349% 0.783 0.845 0.916
ainor, dispute 0.282 0.524 0.493 0.614
spousal pressure 0.314 0.530 0.426 0.537
jmpatient 0.511 0.659 0.496 0.567
ﬁﬂmm-t eatment option; perception o
ustification for cost of surgery in case of moderately
compromised function
Table 4. MOVI‘ gg-ml VeTeRIB ‘
Vignette ___‘l‘g_zna_én!:t agzé.i E:é:y
Not Chosen Not Chosen
Choua Chosen
developmental defect 0.056 0.102 0.021 0,042
traumatic defact 0.042 0.101 0.038 0.036
excellent esthetics 0.113 0.179 0.03S 0.030
negative life 0.127 0.179 0.183 0.238
not listen 0.169 0.217 0.239 0.19)
poor health 0.329 0.418 0.189 0.333
extrovert 0.164 0.240 0.029 0.030
self-image 0.13) 0.187 0.035 0.024
introvert 0.13) 0,206 0.049 0.036
intolerant 0.450 | 0.558 0.157 0.127
uncooperative 0.549 0.549 0.641 0.695
tll.‘ cost 0.392 0.406 0.178 0.238
fears GA 0.147 0.230 0.0%6 0,055
self-esteen 0.164 0.226 0.079 0.091
no_support 0.273 0.410 0.308 0.301
resemblance 0.162 0.238 0.021 0.042
minor, dispute 0.204 | 0,367 0.444 0.392
spousal pressure 0.136 0.171 0.393 0.348
0.044 0.134 0.219 0.34)

impatient
ﬁgl. V=vignette: T=tre
us ulcn}on for cost

compromised function

atment option: rception o
of surgery in case of los.tatoly
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Table §. N‘OVA‘ L:ﬂ-!!” '.:O=J=

BIB, Consult BIB, Second
Vighette DDS vpinion
Not Chosen Not Chosen
sﬁglon chos
developmental defact 0.250 0.383 0.104 0.0%0
| treusatic defect 0.396 | 0.43% 9.11) 0.077
excellent esthetics 0.099 0.167 0.11) 0.089
negative life 0.18) 0.31% 0.148 0.0%90
not listen 0.310 0.596 0.2%4 0.139
poor hea)th 0.147 0.242 0.042 0.048
axtrovert 0.129 0.246 0.00¢ 0.048
self-image 0.182 0.361 0.070 0.066
| introvert 0.126 0,338 0.077 0.067
| intolerant 0.093 0.248 0.129 0.121
uncooperative 0.049 0.049 0.028 0,018
time/ cost 0.119 0.206 0.238 0.224
fears GA 0.301 0.576 0.056¢ 0.036
self-estean 0.1%0 0.329 0.064 0.037
no_support 0.196 0.380 0.287 0,20%
reseasblance 0.127 J.301 0.077 0.048
minor, dispute 0.261 0.452 0.317 0,277
spousal pressure 0.314 0.537 0.293 0.134
impatient =L .o :;5 upo zs? op:z - 05:1:
§ul§iﬂ.elt on tor cost of surgery in case of erately
compromised function.
Table ¢. ANOVA, gﬂ-nu VOTeB3R
B3B, Consult
Vignette Psychologist |
Not Chosen
Chosen
developmental defect 0.0%6 0.030
traumatic defect 0.042 | 0.012
excellent esthe*ics 0.0 0.0
| negative life 0.359 | 0.494
| not_1isten 0.021 | 0.066
|_poor health 0.0 0.006
| extrovert 0.029 | 0.006
self-image 0.042 0.042
introvert 0.084 | 0.061
intolerant 0.021 | 0.036
uncooperative 0.021 | 0.024
time/ cost 0,007 9.0
fears GA 0.033 0.036
self-esteen 0.264 | 0.268 |
no_support 0.042 0.042
resemblance 0.0 0.006
ainor, dispute 0.056 | 0.02¢
Spousal pressure 0.064 o.on

of surge
colprglad

in ca

on ot juoutlcat on for cost

tunct ion

impatient o 007 goo
. »y on}
Ei‘ﬁ pgl E n

se of moder

rately
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Table VII. Summary: Viguette (V) by Treatmeat Option (T) by Perceptioa of
Justificatioa for Cost of Surgery in Case of Severely Compromised Rsthetica (B3D)
Mods) SSH SSE MSH MSE | F-Ratio OF A OFE ,

part
an 2390.66 423.180 | 42%0.66 | 1.51 | 1409.17 1.0 280.0 0.00
BID 4.19 423.18 4.19 1.851 .77 1.0 280.0 0.09687
1v } 0.76 1.82 0.11 16.91 1.7 4198.) 0.487-6¢
'830:V I 0.76 0.07 0.11 0.69 13.7 4199.3 0.78266
1T £ 0.76 166.28 | 0.70 | 237.02 .5 1430.7 0.00007¢
{8)IDT L 0.76 0.72 0.70 1.0} 4.5 1430.7 0.39%22
1v-T L 0.46 $.76 0.11 $4.81 50.0 15242.4 | 0.00023¢
{BIDV.T T 0.46 0.11 0.11 1.09 50.0 15242.4 0.31211
[ *42).18 3462.99 1.51 0.11 14.37 280.0 32933.0 0.00020¢
vee *594.4) | 1462.99 0.11 0.1} 1.02 5524.0 | 32933.0 0.12908
70 *1329.90 | 3462.99 0.70 0.11 6.67 1890.0 32933.0 0.00062¢
VeTeC 83462.99 L1 1] 0.11 [ 11 4] L2 12 32933.0 ched (11 1]
T e Interaction: % = use of res lial vhere appropriate error Lﬁ?{'cm not be found

or *P < .001.

Table 8. u:mi ﬁml voR3IR
BiE
Vignette Not Chosen | Chosen

e ———
| developmenta] defect 0.254 0.293
traumatic defect 0.252 0.289
excellent esthetics 0.210 0.233
neqative 1;!. 0.287 0.350
not listen 0,259 0.348
| poor health 0.224 0.272
extrovert 0.244 0.3213
| selt-{mage 0.266 0.323
introvert 0.270 0.348
intolerant 0.250 0.330
_uncooperative 0.202 0.198
| tine/ cost 0.27% 0.312
fears GA 0.254 0.3%9
self-esteen 0.300 0.373
| no_support 0.291 0.370
xegesblance 0.248 0.331
minor, dispute 0.308 0.381
8 1_pressure 0.287 0.339

tien 0.222 0.206

'] rcaption o

!ujitlut on for cost of ery in
case of modarataly comprosi esthetics



nette; Tetr

Table 9. mn| u3~uu YOTONIE
_BE, Surqer: BIE, cCamouflage
Vignette
¢ Noo.t n Chosen -S&o’t.n Chosen
“”
developwental defect J§ 0.849 | 0.893 1 0.43) 0.499
traumstic defect 0.278 | 0.866 0.419% 0.51%
excellent esthetics 1 0.27) 0.336 1 0.013 v.84)
negative li‘e 0.494 0.619 1 0,466 0.900
not listen 0.209 0,364 0.526 0,986
L poor health 0,069 0.158 0.760 0,647
| extrover: 0.414 | 0.7239 0.062 0.93%
self-imaqge 0.768 0.864 0.627 0.667
| introvert 0.%31 | 0.817 0.839 0.86)
intolerant 0,356 0.57) 0.51?7 0.626
uncooperative 0.023 0.031 0.080 0.038
time/ cost 0.33) 0,458 0.667 0.710
| fears GA 0.328 | 0.687 0.831 0.840
self-esteen 0.613 | 0.847 0.708 0.832
no_support 0,316 0.583 0.565 0.682
resemblance 0.413 0.80) 0.83%8 0.917
miror, dispute 0.312 | 0.3%4% 0.534 0.591
spousal pressure 0.373 0.508 0.472 0.316
impatient 0.517 0.690 0.512 0.96

atuent option’

. Vsv rception o
us iuclc?on for cost of surgery in case g: nos.unly

compromised function

Table 10. ANOVA ~NRAN VOTeRIR
BJE, No BIE, Delay
Vignette Treataent Decision
Not Chosen Not Chosen
Chosen Chooog

developmental defect 0.067 0.098 0.200 0.038
traumatic defect 0.057 0.097 0.048 0.022
excellent Qg'._hg:ic' 0,131 0.172 0.040 0.022
negative life 0,131 0.187 0.176 0.261
not listen 0.154 0.248 0.217 0.21)
poor _health 0.326 0.444 0.223 0.323
axtrovert 0.172 0.248 0.034 0.02)
self-image 0.130 | 0.205 § 0.023 | 0.038
introvert 0.126 0.221 0.051 0.031
intolerant 0.471 0.557 0.149 0.130
| uncooperative 0.%568 | 0,523 0.636 0.718
time/ cost 0.407 0.389 0.158 0.176
fears GA 0.141 0.260 0.073 0.031
self-esteen 0.168 0.237 0.07% 0.099
no_support 0.288 0.424 0.33) 0.263
resemblance 0.193 | 0.212 0.034 0.030
minor, dispute 0.222 | 0.386 0.437 0.386
spousal pressure 0.125 | 0.195 0.392 0.336
tient 0.0 0.14 0, .333

. USV i reatwen on: on o
ustitication for cost of surgery in case of rately

compromised function
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Teble 11. v - voTo3i8
B)E, Consult 8)L, Second
Vignette DDS _opinion
Not Chosen Not Chosen
Chou:p Chosen

| deveiopmental defect § 0.270 | 0.393 § 0.096 [ 0,098
 traupetic defect 0,324 | 0.433 1 0.108 0.9078 |

| excellent esthetics 0.119 0.137 1 0.092 0.10¢

 negative ligfe 0.210 0.31 0.142 0.003

not listen 0.171 0.586 | 0.206 0.17)

poor heaith 0.149 0.263 1 0.040 0.05)

F_gugvg;t‘ 0.133 | 0.271 0.069 0.060

gelt-inaqe 0.230 0.3%6 0.0%6 0,083

| {ntrovert 0.169 0.339 0.062 0,084

jntolerant 0.1198 0.260 0.115 0.137

| uncooperat jve 0.045 | 0.0%4 | 0.034 | 0.008

time/ cost 0.141 0.198 0.219 0,252

fesrs GA 0.328 0.611 0.049% 0.046

self-esteen 0.179 0.336 0.064 0,031

no_support 0.220 0.394 0.271 0.208

resemblance 0.159 0.303 0.074 0.04%

minor, dispute 0.299% 0.435 0.318 0.263

spousal pressure 0.358 0.%39 0.222 0.107
.t :v‘ nette; Tatr '.!0;::!2 op’?fom. l.|=°|.:rcc :ono I:T
ustification for cost of surgery in case of erately

comprowmised function

of s\
compromi

| Table 12. mn‘ gg;nu VOTOBIR
BIE, Consult
Vignette Psychologist
Not Chosen
Chosen
develophental defect 0.039 0.045
traunstic defect 0.034 | 0.015
excellent esthetics 0.0 0.0
neqative life 0.392 0.485
not listen 0.029 0.068
poor health 0.0 0.008
sxtrovert 0.023 0.008
ulf-;llgo 0.040 0.045
introvert 0.079 0.061
intolerant 0.029 ] 0.031
uncooperative 0.028 | 0.015
ttl“ cost 0.006 0.0
fears GA 0.034 0.038
sell~gsteen 0.295 | 0.229
no_support 0.045 0.038
resemblance 0.0 0.008
ajinor, dispute 0.040 | 0.028
spousal pressure 0.068 0.094 |
ispatient 0.006 | o.008 |
Wm- STRSET opTTonT

'Y reatnen ]
ion of justification for cost

ry in cass of moderately
sed function
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R
. :ul;. 13, .QMO?."?IIQ :tqntto (v) .J f.u:u'on uption (.t)‘ by. n:‘“p‘un o(’
Mode) SSH SSE MSM MSE | F-katio DFH OFE ’
part
‘ au 888.78 428,56 008.07 | 1.%) | s@0.%¢ 1.0 280.0 0.00
pif 7.3 420.96 7.12 .5) .78 1.0 280.0 0.0395:
1v L 0.76 1.0) 0,11 9.5? 13.7 4192.9 | 0.3208-3¢
1BIF.V L 0.76 0.18 0.11 1.67 13.7 4192.9 0.03%78
T L 0.79% 61.92 0.70 88.48 4.9 1423.1 0,3038-0¢
{BIF-T L 0.75% 2,69 0.70 .87 4.9 1423.1 0.002%9
19T L 0.4% 1.98 0.11 18.82 $0.0 18237.) 0.000000
[ 1 BIP.V.T L 0.45 012 0.11 1.12 50.0 15:37.) 0.26518
] 2420.%6 | 1462.67 1.%3 0.11 14¢.96 200.0 12933.0 | 0.00030e |
LAY *592.97 462,67 0.1] 0.11 1.02 5524.0 | 32933.0 0.1%507
T.0 *1314.18 | 1462.67 0.70 0,11 6.61 18090.0 | 32933.0 | 0.00030¢
e0e
mv: :':'c- 1n.::-|c.;%m .-. 'u.u of g;—:%mf'v:ﬂ':r'n'-;';r:o.p' r'h!uo ,'o:'::'or Eor.-'.'::'.ou'” NOE 'ﬂ. Pouni

QL ¢7 < .001

A PR T T
Model SSH ssE MSH MSE | F-Ratio DFH DFE ’
———
o 195.13 428.45 19%.1) 1.5) 137.952 1.0 280.0 0.4380-1)¢
B3G 0.34 428.48 9.34 1.53 9.22 1.0 280.0 0.6371%
1v I 0.76 0.19 0.11 .99 1).7 4197.8 0.00002¢
|__{B3G-V I 0.76 0.14 0.1} 1.28 1.7 4197.5 0.21430 |
1T b 0.76¢ 13.89 0.70 19.78 4.3 1429.5 0.394R-10¢
__1B83G-T T 0.7¢ 0.5) 0.70 0.7% 4.9 1429.5 0.57497
19-T L 0.46 0.68 9.11 $.950 50.0 19237.9 0.00003¢
| _183G-V-T % 0.46 9.10 0.11 0.94 50.0 18237.9 0.39478
(] *420.43 3464.71 1.5) 0.11 14.54 280.0 32933.0 0.00028¢
Veg *59).28 3464.71 0.11 0.11 1.02 3524.0 32933.0 0.13381
T-0 *1327.03 | J464.7) 0.70 0.11 $.67 1890.0 12933.0 0.0006¢1¢
S TS RTTA RETTI ETTITHY AT AT

Qr *P < .00}.



APPENDIX XIV Hypothesis S ANOVA Summaries and LSQ-Meaiu
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Table 1. Summary: Vigaette (V) b 1:00Wl (% 1) :1 I;“hqnu to ]
Mode) M MM MSE | f-Ratio OFN DrE ’r
__J‘lrt
an 3201.67 429.38 3201.67 | 1.93 | 2007,80 1.0 280.0 0.00
rip A2:8¢ | 439.30 12,26 1 1.%) 7.9 1.0 280.0 0.00%06
[A4 T 0.76 2.92 0.11 27.49 1.7 4168.9 | 0.9068-79
1FIP-V E 0.76 .37 9.11 1.97 1.7 4168.9 0.08236%
17 T 0.7% 2)1.48 0.71 327.60 4.9 1196.8 0.00
IFIPT L 0.7% 0.74 0.71 .05 4.9 1196.8 0.30416
197 T 0.46 7.9) 0.11 7%.27 50.1 1512).4 0,00030¢
LFIPVT L 0.46 0.10 0.11 0.99 50.1 15123.4 0.4974%
© 429.38 | 433,98 1.53 0.11 16.38 280.0 32602.0 | ©0.00028¢
LAY -] 0385.90 3435.58 0.11 0.11 1,02 35463.0 32602.0 0.1956)
Te0 *1310.72 3433.58 0.71 0.11 6.73 1855.0 32602.0 0,00088¢
VsTeg [ N eene " enes (XXX . 11X 11
0 :; Too'rfont%;:m T e use o %mwﬁ% Term could not Be Tound
Table 3. .%;ll.ﬂ‘.::'.‘ ‘(“V) &1' ‘ft‘:‘lttl:l’t. l‘ “l.oo.' ‘(.r‘) ’by“ :'u‘lotmcn to Refer
sio oed With Surge: 736)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part ——
an 3178.79 416.47 3179.79 | 1.49 | 2127.17 1.0 280.0 0.0
730 22.6) 416.47 22.6) 1.49 13.23 1.0 280.0 9,00012¢
1y T 0.76¢ 2.82 0.11 26.31 13.7 4162.8 | 0.7098-7e
123GV L 0.76 90.16 0.1 1.5) 1.7 4162.8 0.09219
1T T 0.78 219.68 | 0.71 | 310.92 4.5 1)98.5 0.0
1P3GT T 0.7% 0.77 0.71 1.10 4.9 1398.5 0.35961
VT L 0.46 7.93 0.11 78.43 50.2 15157.8 0.00030%
193G-V-¢ ;L 0.46 0.19 0.11 1.77 S0.2 15157.8 0,000760
Q *416.47 1426.73 1.49 0.11 14.18 280.0 32602.0 0,00028¢
Vec *586.04 | 3426.73 0.11 0.11 1.02 5463.0 | 32602.0 0.16022
L Y] *1310.67 | 3426.7) 0.71 0.11 6.72 1855.0 | 32602.0 | ©.00050¢
oPo *® [ 111 ] . [ 22113 (X211 . (121 [ 121
mﬂ,“%ﬁ cﬂ'%éimmv APPTOPT. :&%&% eTR COulad ho Sund



dlrforonco cxcudcd roagvtod diffe

Te=treatment option, F)

vignette "LW X
Not Chosen Not Chosen
| developgental defec 0.0 | 0.86¢ | 0.440 .483
 traunatic defect 0:.032 1 0.920 0.45) | 0.47)
L exgellent esthetice 9.387 | 9.306 199 | 0.074
 negative lige 0.%49 | 9.9%9 | 0.477 | 9.489
| Dot listen 0.42% | 0.403 373 | 0,300
| poor heslth 9:.133 | 0.090 (716 | 0,608
| extrovert 0.578 | 0.%09 ) 0.87% KIN
 eolf-inage 0.902 | 0.030 1 90.643 $4)
 introvert 0.648 | 0.661 1 0039 | 0.903
L intolerant 0,436 | 0.%00 I 0.312 598
L uncooperative 0.031 | 0.0)8 § 0.037 ] 7.0%¢
L time/ cost 0.373 | 0.432 | ¢0.623] ®0.779
| feare GA 0.482 | 0.47) | 0.80) ! 0.87%
| self-esteen 0.70¢ | 0.736 0.708 0.700
| No_SuUPpOrt 0.413. ) 0.43% ] o.508 | 0.6%3
nce 0.58% | 0.580 § 0.863 | 0.902
| mjnor, dispute 0.399 | 0.429 |} 0.%560 | 0.33¢
0.450 | 0.393 o.m 0.500
o s. .u * 9
ple le aren
1; SE = 0. oo. - 1761u schoﬂd - z ao. e observed

rence. v-vlqnotto,
88 to refer anxious

surgical nﬁhnt to p-ycholoth prior to decision not to
v

proceed surgery.
Table 4. voreyio
FiG, Mo F)G, ODelay
Vignette Trea t Decision

Not Chosen Not Chosen

‘ Choog Chosen
evel tal de 0.062 | 0.}16 0.036 0.027
trausatic defect 0.037 | 0.107 0.031 0.043
excellent esthetics J 0.123) | 0.307 0.041 0,018
negative life 0.138 | 0.171 0.193 0,232
not listen 0.176 0.214 0.161 0,312
poor health 0.343 0.432 0.232 0.324¢
| extrovert 0.182 | 0.234 ] 0.026 | 0.03¢
self-image 0.1%0 | 0.170 0.016 0.045%
ntrovert 0.1%0 0.208 0.047 0,049
intolerant 0.47%9 | 0.571 0.137 0,16}
uncooperative 0.492 0.640 0.648 0.712
time/ cost 0,368 0.464 0.140 0,232
fears GA 0.181 0.214 0.052 0.062
self-esteen 0.178 0.218 0,038 0,136
no support 0.330 0,375 0.263 0.384
re: lance 0.192 0.208 0,036 0.027
Binor, a;-g_au 0.27% 0.312 0.363 0.509
spousal pressure 0.126 | 0.214 0.337 0.429
tient 7 .367 0.3)

-V
refer anxious lutqtcll plt

decision not to proceed w

th surgery

o888 tO

hntoto pcycaoloqht :zlor to

0
[ ]
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&

impatient
EE#% V=vignetta: T=treatment
refer anxious surgical p:

n 08 on; 11
atient to psychologist

decision not to proceed with surgery

Table §. MIOVA‘ ug-uu VeTer3IG
. F3G, Consult F3G, Second
Jignette DDS Opinion
Not Chosen Not Chosen
Chosen ﬂwn

developmental defect 0.301 0.375 0.083 0.125
| traumatic defect 0.347 0.420 0.067 0.143
excellent esthetics 0.123 0.171 0.072 0.153
neqative life 0,236 0.315 0.097 0.155
not listen 0.415 0.571 0.150 0.250
_poor health 0.160 0.243 0,041 0.054
extrovert 0.167 0.243 0.052 0.090
self-image 0.249 0,339 0.031 0,134
introvert 0.228 0.304 0.052 0.107
intolerant 0.158 0.214 0.09% 0.179
uncooperative 0.030 0.063 0.010 0.045
| time/ cost 0.130 0.232 0.197 0.304
fears GA 0.420 0.518 0.041 0.054
self-esteen 0.236 0.273 0.047 0.055
no_support 0.289 0.312 0.216 0.277
resemblance 0,212 0.241 0.057 0.071
minor, dispute 0.332 0.437 0.264 0.348
spousal pressure 0.411 0.482 0.179 0.250
0.209 0.218 0.016 0.018

‘ Table 6. ANOﬂ‘ mg-nw VOTOF3G

F3G, Consult

Vignette Psychologist
Not Chosen

chosen

developmental defect 0.026 0.071
| traumatic defect 0.010 0.054

excellent esthetics 0.0 0.0
t*negative life 0.318 0.649
| not listen 0.031 0.071
poor health 0.0 0,009
| extrovert 0.0 0.045
self-image 0.021 0.080
introvert 0.041 0.134
intolerant 0.005 0.071
uncooperative 0.010 0.04%
time/ cost 0.0 0.009
fears GA 0.00S5 0.089
| *self-esteen 0.188 | 0.400
no_support 0.005 0.107
resemblance 0.0 0.009
minor, dispute 0.016 | 0.080
4spousal pressurs 0.026 0.170
impatient 0.0 0.018
- @ comparisons: a = 0.05;
required digtoronco = 0.147 SE = 0.04;

g{iitusm: Scheffé = 3.75; * observed

erence exceeded required difference.

lingness to
prior to
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ok P < .001.

Table 1. Summary: vlgnotto (V) by Treatment Option (T) by
Self-Assussment of Respondents’ racial Esthe ics (A1)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
GM 2930.49 420.86 2930.49 1.53 1914.607 1.0 275.0 0.0¢
Al 5.21 420.86 2.60 1.53 1.70 2.0 27%.0 0.1843%
1v Iz 0.76 2.61 0.11 24.61 13.7 4138.8 0.2638~6°¢
ALV L 0.76 0.10 0.11 0.95 27.5 41)8.8 0.54323
1T b 0.76 227.39 0.69 327.96 4.5 1406.0 0.0¢
tALT L 0.76 1.67 0.69 2.40 9.1 1406.0 0.01035
[AAKS z 0.46 7.16 0.10 68,24 49.8 14889.2 0.00026°
'AleV.T T 0.46 0.1 0.10 1.22 99.5 14889.2 0.06428
[-] *420.86 3390.55 1.53 0.10 14.59 275.0 32321.0 0.00028°¢
VeC *575.81 3390.55 0.11 0.10 1.01 5422.0 32321.0 0.27501
T.C %1289.60 { 3390.55 0.69 0.10 6.63 1860.0 32321.0 0.00058¢
VeTeC +3390.55 [T 2 1] 0.10 hhdd L2 2 L) 32321.0 L E T L X R
"= inceraction; % = use of residual where appropt ate error term could not be found

Table 2. Summary: Vignette (V) by Treatment o;tion (Tl by
Objective A sment of Respondents’ Facial Structure by a Collsague (A2)
DTS
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
GM 1964.99 413.85 1964.99 1.49 1218.22 1.0 277.0 0.0
A2 13.02 413.85 4.34 1.49 2.91 3.0 277.0 0.03514
1v z 0.76 1.59 0.11 14.81 13.6 4135.9 0.100B-5¢
tA2+V E 0.76 0.10 0.11 0.89 40.8 4135.9 0.671138
5o ) 0.76 153.11 0.70 220.30 4.5 1423.9 0.00007¢
{A2+T 1% 0.76€ 1.19 0.70 1.71 13.6 1423.9 0.0496)
{V.T E 0.46 §.77 0.10 45.60 49.8 15045.7 0.,00019¢
tA2+VeT ) 0.46 0.12 0.10 1.18 149.4 15045.7 0.07145
[-] *413.85 3412.30 1.49 0.10 14.29 277.0 32632.0 0.00028¢
Vec *557,.01 3412.30 0.11 0.10 1.03 5475.0 32632.0 0.11146
Tec *1305.92 3412.30 0.70 0.10 6.65 1879.0 32632.0 0,0003580
V'T'C .3412.30 shhe 0.10 hhe® (322 32632.0 abee (XX 2]

B 031 eraction; ¢ = use of residua where appropriate error term cou
or < . .

d not be found



Table 3. Bummary:

vignette (V) by Treatment Option (T) D

nd

Objective Assessment of Surqical Option for Respondents’ Treatment Needs (A3A)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
1.4 1678.87 417.52 1678.87 1.49 1129.92 1.0 281.0 0,0
AJA 10.48 417.52 10.48 1.49 7.06 1.0 281.0 0.008135
1v £ 0.76 1.52 0.11 14.20 13.7 4206.8 0.891E~-6*
LAJA-V T 0.76 0.09 0.11 0.84 13.7 4206.8 0.62605
1T L 0.75 127.55 0.70 1802.65 4.5 1436.0 0.000040
{AJA-T b 0.75 1.61 0.70 2.30 4.5 1436.0 0.04872
VT L 0.46 .88 0.11 36.95 50.1 15328.5 0.00015¢
LAJAV.T L 0.46 0.11 0.11 1.09 50.1 15328.5 0.30486
c *417,52 | 1474.19 1.49 0.11 14.14 281.0 33064.0 | 0.00020¢
VecC #594.16 1474.19 .11 0.11 1.02 5547.0 33064.0 0.17268
Te0 #1328.95 | 3474.19 0.70 0.11 6.65 1903.0 33064.0 0.00062%
VeTec ®3474.19 [ TY1] 0.11 [T11] akan 33064.0 LTI L] thha
o2 A < -Tolonlt.oraction * = uge of residual where appropriate error term could not be found
Teble 4. Bummary: Vignette (V) by Treatment Option (T) by
Objective Assessment of cnou:tln e Option for Respondents’ ‘l'ru:_-_o:é: N (A3B)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
GM 738.49 425.23 738.49 1.51 488.01 1.0 281.0 0.0
AlB 1.16 425.2) 1.16 1.51 0.77 1.0 281.0 0.38182
(A4 z 0.76 0.96 0.11 8.93 13.7 4207.7 0.238E~5*
‘AJB.V by 0.76 0.11 0.11 1.05 13.7 4207.7 0.39845
1T b 0.75 53.52 0.70 76.18 4.5 1433.6 0.2572-8¢
{1AJBT Iz 0.75 0.25 0.70 0.36 4.5 1433.6 0.86029
VT z 0.46 1.85 0.11 17.59 50.1 15327.2 0.00005*
_!_A_‘.!B-V-T T 0.46 0.12 0.11 1.18 50.1 15327." 0.18315
© *425.23 3473.23 1.51 0.11 14.41 281.0 33064.1 0.00028*
VAT %593.72 3473.23 0.11 0.11 1.02 5547.0 33064.0 0.17852
T-Q *1336.99 | 3473.23 0.70 0.11 6.69 1903.0 33064.0 0.00061*
VePog %3473.23 SRRR 0.11 tRee 123} 33064.0 [Ty (Y31
Note: < = IMEeraction; v = use of tes ] Where appropriate error term could not be fou
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'ublocs. summary: Vignette (V) bY Treatment Option (T) by Objective Assesssent of
onventional Ortfiodontic Option for Respondents’ Treatment Needs (A3C)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
Part
aM 2856.51 426.21 2856.51 | 1.52 | 1883.28 1.0 281.0 0.0¢
AlC 0.16 426.21 0.16 1.52 0.11 1.0 281.0 0.74199
1v T 0.76 2.44 0.11 22.76 13.7 4208.) 0,421E~6¢
tAJC-V T 0.76 0.09 0.11 0.80 1.7 4208.) 0.67217
17 T 0.76 209.113 0.70 298.92 4.5 1437.1 0.00007
!A3CT z 0.76 1.24 0.70 1.77 4.5 1437.1 0.12322
1V:T z 0.46 7.20 0.11 68.47 50.0 15317.5 0.00026¢
{AJCeV.T z 0.46 0.09 0.11 0.90 50.0 15317.5% 0.67286
C *426.21 J476.39 1.52 0.11 14.4) 281.0 33064.0 0.00020¢
Vec *594.30 3476.39 0.11 0.11 1.02 5547.0 33064.0 0.17781
T-0 *1331.35 3476.39 0.70 0.11 6,65 1903.0 33064.0 0.00061%
VeTec *3476.39 EX 1] 0.1} (X2 1] tRne 13064.0 (I Y] shed
* = uge of residual where appropriate error term could not be found

QL *P <

. *+ = interaction:;
.0

Table 6. Summary: Vignette (V) bz Treatment Option (T) b; Objective Assessaent of
Minor Orthodontic Interceptive Option for Ml' reataent Needs m—
- _—
Model SSH SSE MSH MSE F-Ratio DFH DFE P
Part
GM 1071.71 424.31 1071.71 | 1.51 709.74 1.0 281.0 0.0¢
A3D 2.29 424.31 2.29 1.51 1.52 1.0 281.0 0.21890
v z 0.76 0.83 0.11 7.76 13.7 4214.5 0.208E~3¢
{AJDV £ 0.76 0.07 0.11 0.62 1.7 '4214.5 0.8%5088
17 L 0.75 87.52 0.70 125.04 4.5 1429.8 0.00004
{A3D-T b 0.75 1.09 0.70 1.56 4.5 1429.8 0.175%8
iV.T T 0.46 2.82 0.11 26.83 50.0 15312.7 0.00012¢
tAJD-VT E 0.46 0.09 0.11 0.89 50.0 15312.7 0.68372
[-] *424.31 3476.45 1.51 0.11 14.36 281.0 33064.0 0.00020¢
Vec ®594 .54 J476.45 0.11 0.11 1.02 5547.0 33064.0 0.17287
Tec %#1331.91 | 3476.45 0.70 0.11 6.66 1903.0 33064.0 | 0.00061¢
VeTec ©3476.45 hahd 0.11 hah anee 33064.0 Aned 11
EQ_;%'.’ . -olonx eraction; * = use of residual] where appropriate error Ters could not be found
or <, .
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Table 7. .llllll?! vignette (V) by Treatment Option (T) by
Objective Assessment of No Treataent Option for Respondezts’ Treatament Needs (A3E)
L N A
Model SSH SSE MSH MSE F-Ratio DFH DFE P
part
GN 3306.89 420.50 31306.89 1.50 | 2209.82 1.0 281.0 0.0
AJE 5.15 420.50 5.15 1.50 J.44 1.0 281.0 0.06452
1V L 0.76 2.90 0.11 27.03 13.7 4207.9 0.2048-6*
{AJE-V £ 0.76 0.09 0.11 0.81 13.7 4207.9 0.66006
1T L 0.75 249.59 0.70 385.73 4.5 1436.2 0.0%
!AJE-T 1 0.75 0.57 0.70 0.82 4.5 1436.2 0.527%)
1V T L 0.46 8.22 0.11 78.18 50.0 15309.4 0.000340
{AJEV:T £ 0.46 0.11 0.11 1.01 50.0 15309.4 0.44724
C *420.50 3475.09 1.50 0.11 14.24 281.0 33064.0 0.00028¢
Vec *594.15 3475.09 0.11 0.11 1.02 5547.0 3)064.0 0.17614
T:C +1335.18 3475.09 0.70 0.11 6,68 1903.0 33064.0 0.00061e
VeTee %3475.09 (13 1] 0.11 LIl (T3] 33064.0 ' T] 1112
. » = interaction; * = use of residu al where appropriate error term could not be found

9L *F < .001.
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Table I. Summary: Vignette (V) b: Treatment Option (T)
guuutx of oral Surqeon‘s piscussion of Surgiocal Risks with nthnt (G9)
Model SSH SSE MSH MSE F-Ratio DFH DFE P
Part
SRR
QM 2236.46 480.41 2236.46 { 1.75 | 1275.56 1.0 274.0 0.0
G9 0.36 480.41 0.36 1.75 0.21 1.0 274.0 0.649135%
1V T 0.7% 4.85 0.16 30.62 12.8 1764.9 | 0.3124B-110
1G9V £ 0.75 0.15 0.16 0.95 12.8 3764.9 0.50150
1T T 0.9 125.63 0.78 160.98 1.9 $72.9 0.321K~70
t1G9T ] 0.93 1.40 0.78 1.80 1.9 572.9 0.16909
1V.P I 0.69 8.86 0.12 73.74 23.9% 6858.8 0.00018¢
1G9eV-T z 0.69 0.17 0.12 1.42 23.5 6858.8 0.,08457
-] #480.41 1194.90 1.75 0.12 14.59 274.0 9944.0 0.00023*
Veo *792.60 1194.90 Q.16 0.12 1.32 5005.0 9944.0 0.00002¢
T %479.20 1194.90 0.78 0.12 6.49 614.0 9944.0 0.00016¢
V'T‘C +1194.90 L2211 0.12 L X 21 LT T ) 9944.0 [ X 1] [ 2 2 1]
5 o --oon1 eraction; * = use of raﬂduafjﬁcro appropriate error tara could not be found
or . .
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APPENDIX XVII Respondent Comment Summary
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