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Psychological Status of Patients Referred for

Orthognathic Correction of Skeletal II and III Discrepancies
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ABSTRACT
Objective: To establish the extent of psychological problems among patients who require
orthognathic treatment.
Materials and Methods: Five aspects of psychological functioning were assessed for 162 patients
who required orthognathic treatment and compared with 157 control subjects.
Results: Analysis of variance did not detect any significant difference in the five psychological
scores recorded for the skeletal II, skeletal III, and control groups. The proportion of subjects with
one or more psychological measure beyond the normal range was 27% for skeletal II subjects,
25% for skeletal III subjects, and 26% for control subjects. One skeletal II subject (1.5%), three
skeletal III subjects (3%), and five control subjects (3%) required referral for psychological
counseling.
Conclusions: The orthognathic patients did not differ significantly from the control subjects in their
psychological status. (Angle Orthod 2010;80:43–48.)
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INTRODUCTION

Most patients who seek orthognathic treatment do
so because of concerns about their dentofacial
esthetics.1 Despite the fact that orthognathic treatment
is now routinely used for those patients for whom
growth modification or orthodontic camouflage is not
possible,2,3 there is very little evidence that orthog-
nathic treatment improves psychological well-being.4

Indeed, it is not clear how much subjects seeking

orthognathic treatment differ from the normal popula-
tion in their psychological profile. An early study found
that a significant proportion of patients seeking a
treatment consultation for orthognathic treatment were
experiencing psychological distress, with nearly a
quarter of the subjects qualifying as having a positive
diagnosis for a psychiatric disorder.5 Although some
subsequent studies did not find a high level of
psychological distress among orthognathic patients,6

a recent controlled study found significantly more
psychological problems among orthognathic patients
than was present in control patients.7 It has been
reported that patients with elevated psychological
distress prior to orthognathic surgery tend to experi-
ence more difficulties and more discomfort after
surgery.8 Psychological screening to identify these
individuals followed by appropriate evaluation and
counseling has been proposed to help these patients
cope with the additional stress of surgery.8

There is some indication that differences might exist in
the psychological profile of patients with different types
of skeletal discrepancy. A comparative study of skeletal
II and skeletal III orthognathic patients found that
skeletal III patients had stronger feelings of insecurity
regarding their facial appearance.9 Indeed, it has been
suggested that subjects with skeletal II discrepancy are
less likely to experience psychological problems than
those with skeletal III discrepancy because it is possible
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for skeletal II subjects to disguise their skeletal
discrepancy by protruding their mandible.10

The present investigation was carried out to establish
the extent of psychological problems among patients
who require orthognathic treatment and to establish if
the type of skeletal discrepancy (skeletal II or skeletal III)
influences the patient’s psychological status.

MATERIALS AND METHODS

Patient Sample

Ethical approval for this study was received from the
Northern Ireland ethics committee. Over a 3-year
period, a convenience sample of all patients seen in
a university teaching hospital orthodontic department,
who were considered to require orthognathic treat-
ment, were invited to participate in the study. Each
patient was initially examined by one of two consultant
orthodontists who specialized in orthognathic treat-
ment. Patients with serious medical conditions, ante-
rior open bites, and syndromal conditions such as cleft
lip and palate were excluded. Routine orthodontic
clinical records were collected for these patients,
including study casts, extraoral and intraoral photo-
graphs, and, when appropriate, radiographs. After all
the patients were recruited, the two consultant ortho-
dontists used the clinical records (study casts and
intraoral and extraoral photographs) to independently
confirm that orthognathic treatment was required.

Control Group

Control subjects were recruited by using posters on
notice boards on both university and hospital premises
and through staff newsletters. Subjects with craniofa-
cial anomalies and/or serious medical conditions were
excluded from the control group. Standard orthodontic
extraoral and intraoral photographs were taken.
Furthermore, two experienced consultant orthodontists
(who had not been involved in selecting the orthog-
nathic surgery cases) independently reviewed the
photographs of all the control group subjects and
excluded subjects who had a dentofacial appearance
that might justify orthognathic treatment.

Psychological Measures

Five aspects of psychological functioning were
assessed for the patient and control groups.

State and trait anxiety. The State Trait Anxiety
Inventory for Children11 and the State Trait Anxiety
Inventory12 were used to measure the level of anxiety
in participants aged between 11 and 12 years, and
aged 13 years and over, respectively.

Self-esteem. The Self Esteem Index (SEI)13 was
used to assess self-esteem among participants aged

11 to 18 years and attending secondary school. The
Rosenberg Self Esteem Scale (RSES)14 was used to
measure self-esteem in those aged 16 years and older
and no longer attending secondary school. For both
the SEI and the RSES, a higher score indicates
greater self-esteem.

Depression. Depression was measured using the
Children’s Depression Inventory (CDI)15 for participants
aged 11 to 17 years and attending secondary school.
The Beck Depression Inventory II (BDI-II)16 was
administered to those participants aged 16 years and
older who were no longer attending secondary school. In
both the CDI and BDI-II, a higher score indicates a
greater number of symptoms of depression.

Behavior problems. Behavior problems were as-
sessed using the syndrome profile of either the Youth
Self Report (YSR)17 or Adult Self Report (ASR).18

Adolescents aged 11 to 17 years completed the YSR,
whereas adults aged 18 and older completed the ASR.

Age adjustment of the psychological measures.
Each psychological measure was assessed using
one of two possible components, used for each subject
depending on their age and educational stage.
Regression analysis revealed that age had an effect
on the scores recorded for all the psychological
measures. For each measure, an appropriate adjust-
ment was made to allow for this age effect and to
produce a standardized age-adjusted outcome score
for each of the five psychological measures. This age
adjustment required the state anxiety and trait anxiety
scores for the younger age group to be reduced by
20.26 and 20.21, respectively. The scores among the
older age groups for self-esteem, behavior, and
depression were adjusted by 20.54, +0.35, and
+0.29, respectively. These age-adjusted standardized
scores were then used in the subsequent analysis.

Each completed questionnaire was examined by a
health psychologist (Dr Hunt), and where there was
cause for concern (eg, thoughts or actions of self-
harm), onward referral, with the subject’s consent, for
professional psychological support was made.

RESULTS

A total of 162 white patients deemed to require
orthognathic treatment and 157 control subjects who
did not require orthognathic surgery were recruited.
Among the orthognathic cases, 30 patients (18%) had
also previously received conventional orthodontic
treatment. None had previously undergone orthog-
nathic surgery. Among the control group subjects, 57
(36%) had previously received conventional orthodon-
tic treatment.

The orthognathic sample was composed of 95 cases
with skeletal III discrepancy and 67 cases with skeletal
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II discrepancy (Table 1). The three groups (orthog-
nathic skeletal II, orthognathic skeletal III, and control)
did not differ significantly in the proportion of males and
females (chi-square, P 5 .25). Analysis of variance
(ANOVA) revealed that there were no significant
differences between the age of the control group and
the age of the skeletal III group, or between the
skeletal II group and the control group (Table 1).
However, patients in the skeletal III group were
significantly younger than the skeletal II patients, F(1,
2) 5 7.06, P 5 .001.

Psychological Measures

The mean age-adjusted scores for the five psycho-
logical measures are reported in Table 2. When the
age-adjusted scores for each of the five psychological
measures were analyzed using ANOVA, no significant
differences were detected among the three groups
(Table 2). The mean differences and 95% confidence
intervals for the three groups (control, skeletal II, and
skeletal III) are highlighted in Table 3. For nearly all of
the psychological measures, the scores recorded by
the skeletal II group and skeletal III group were poorer
than those recorded by the control group. The only
exception was the behavior problem scores recorded
by the skeletal III group, which were lower (better) than
the control group (Table 2). The skeletal II group
recorded poorer scores than the skeletal III group for
all the measures. This was particularly evident for state
anxiety, trait anxiety, and self-esteem, which were
closer to statistical significance than the other psycho-
logical measures (Tables 2 and 3).

Psychological Scores Outside the Normal Range

Table 4 reveals the proportion of subjects in each
group who had scores outside the normal ranges in

one or more of the psychological measures. Approx-
imately a quarter of the subjects in each group fell into
this category; however, only a relatively small number
were considered to require onward referral for profes-
sional psychological support.

DISCUSSION

At the time of data collection, all patients were
considered to be at the stage of seeking and deciding
on treatment options. For adolescent patients, the final
decision about whether to proceed with orthognathic
treatment is not usually made until facial growth has
ceased. Phillips et al5 highlighted the importance of
studying subjects who are seeking orthognathic
treatment rather than only those who have already
commenced treatment. In the present study, approx-
imately two-thirds of the patients being considered for
orthognathic treatment were female, which agrees with
previous studies of patients referred for or in receipt of
orthognathic treatment.1–3,5,6,10

The wide age range of the recruited patients reflects
the age range of patients referred to this specialist unit.
Although for both the skeletal II and skeletal III groups
most of the patients were young adults, these groups
also contained patients in early and late adolescence
as well as older patients. A similar wide age range and

Table 1. Number of Males and Females, Mean Age, and Age

Range of Each Group

Skeletal II Group Skeletal III Group Control Group

Male 22 (33%) 44 (46%) 62 (40%)

Female 45 (67%) 51 (54%) 95 (60%)

Total 67 95 157

Mean age, y 25.4 19.6 22.5

Age range, y 14–53 11–53 10–58

Table 2. Mean Age-Adjusted Scores for the Five Psychological Measures

Control Group Skeletal II Group Skeletal III Group df F Value Significance

Depression 0.14 0.29 0.19 2 0.53 .59

Behavior 0.25 0.26 0.10 2 0.67 .51

State anxiety 20.11 0.16 0.07 2 2.00 .14

Trait anxiety 20.11 0.15 0.04 2 1.88 .16

Self-esteem 20.54 20.83 20.73 2 1.93 .15

Table 3. Mean Differences in the Age-Adjusted Scores and the

95% Confidence Intervals for the Five Psychological Measures

Mean

Difference

95% Confidence

Interval

Depression

Skeletal II vs control 0.15 20.14, 0.45

Skeletal III vs control 0.06 20.21, 0.32

Behavior

Skeletal II vs control 0.02 20.28, 0.32

Skeletal III vs control 20.15 20.42, 0.13

State anxiety

Skeletal II vs control 0.27 20.02, 0.55

Skeletal III vs control 0.18 20.08, 0.44

Trait anxiety

Skeletal II vs control 0.27 20.02, 0.55

Skeletal III vs control 0.15 20.11, 0.40

Self-esteem

Skeletal II vs control 20.28 20.59, 0.03

Skeletal III vs control 20.19 20.47, 0.09
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mean age were reported by Philips et al5 among 194
patients being considered for orthognathic treatment.

A systematic review4 has shown that the conclusions
of most previous studies in this field have been
compromised by a consistent methodological flaw,
whereby the control groups recruited patients who
actually required orthognathic treatment but who had
declined this treatment. In the current study, however,
the control group was recruited to reflect the general
population of individuals who do not have severe
skeletal discrepancies and therefore do not require
orthognathic treatment. In the present study, one-third
of the control group had previously received conven-
tional orthodontic treatment. Previous studies have
shown that approximately one-third of the UK popula-
tion receives orthodontic treatment, and the control
group can therefore be considered to be representa-
tive of the normal population.19

For the clinician, the interpretation of previous
research in this area is difficult because of the wide
variety of psychological measures used. A commonly
used instrument in previous studies has been a self-
administered generic psychological questionnaire, the
SCL-90-R,5,6 which is designed as a screening tool for
psychological distress and psychological disorders.
Although the SCL-90-R has subscales that evaluate
depression and anxiety, the present study used
specific individual questionnaires to precisely measure
depression, anxiety, behavior, and self-esteem. This
approach provides a much more in-depth, detailed,
and comprehensive evaluation of the subjects’ psy-
chological status. Other researchers have also used
these more specific measures in psychological studies
of orthognathic patients.7,20 However, most previous
studies have not used control groups but have instead
used previously published reference values for com-
parison with patient data. Although this is an accept-
able practice, it is generally agreed that psychological
research studies are more robust when appropriate
control groups are used for comparison.4

Although no statistically significant differences were
found, it is interesting to note that compared with the
control group and the skeletal III patients, the skeletal

II patients had poorer scores for all of the psycholog-
ical measures, particularly for anxiety and self-esteem.
Trait anxiety refers to levels of anxiety proneness,
which remain relatively stable within individuals.12 The
higher scores among the skeletal II patients suggest
that they may have a tendency toward being generally
more anxious. The stronger the anxiety trait, the more
probable it becomes that an individual will experience
more intense elevations of anxiety in threatening
situations.11 State anxiety is a transitory, emotional
condition characterized by subjective feelings of
tension and apprehension. The results suggest not
only that skeletal II patients have a general tendency
toward greater anxiety but also that they expressed
increased anxiety at the time of assessment.

The differences observed in the current study
between the mean scores recorded by the skeletal II
and skeletal III patients in their psychological status may
be related to societal expectations of facial attractive-
ness. In a previous study, more than 100 laypeople
were asked to rate the facial attractiveness of a series of
silhouettes representing skeletal II and skeletal III
profiles.21 It was found that for equivalent levels of
skeletal discrepancy, skeletal II profiles were rated as
more unattractive than skeletal III profiles. It is
conceivable that compared with individuals who have
severe skeletal III profiles, those who have a severe
skeletal II profile receive greater negative feedback
about their dentofacial appearance, and this might
explain why the skeletal II patients had poorer psycho-
logical scores. It is known that psychosocial stress can
be influenced either directly by teasing or indirectly by
societal stereotyping.5 The higher trait anxiety scores
recorded for the skeletal II group could be explained by
the fact that this skeletal discrepancy is present from an
early age and these individuals experience hurtful
teasing and are therefore more anxious.

In the only other study to compare the psychological
status of orthognathic cases with a nonsurgery control
group, Cunningham et al7 used similar standardized
measures of state and trait anxiety, depression, and self-
esteem. The authors found that compared with a control
group, the orthognathic group displayed significantly
higher levels of state anxiety. Self-esteem was also
found to be lower but did not quite reach a level of
statistical significance. These trends are similar to those
found in the current investigation, although Cunningham
et al7 did not analyze the influence of skeletal classifi-
cation. The current investigation indicates that among
orthognathic patients, skeletal classification may have
an influence on psychological status. However, further
studies incorporating larger sample sizes are required to
provide definitive evidence to support this hypothesis.

One of the key questions that clinicians face is
whether there is a need to routinely screen patients

Table 4. Number and Proportion of Subjects in Each Group Who

Had Scores Outside the Normal Range for One or More of the

Psychological Measures and the Number of Subjects Considered to

Require Onward Referral for Psychological Support

Skeletal II

(%)

Skeletal III

(%)

Control

(%)

Subjects with one or more

psychological measure

outside normal range 18 (27%) 24 (25%) 41 (26%)

Subjects requiring professional

psychological support 1 (1.5%) 3 (3%) 5 (3%)
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referred for orthognathic surgery to identify those with
psychological problems. Phillips et al5 proposed that it
is important to identify patients who exceed the clinical
thresholds for symptom reporting of psychological or
psychiatric problems. Our study revealed that although
a quarter of orthognathic subjects were outside the
normal range in at least one of the psychological
measures, this was also true for the control group. The
interpretation of standardized psychological question-
naires is complex, and a score outside the normal range
in an individual component of a psychological assess-
ment does not necessarily mean that professional
psychological intervention is needed for that patient. In
a separate arm of this study, which will be reported in a
future publication, all of the subjects completed a
semistructured interview. These semistructured inter-
views were also used to inform the decision about the
need for professional psychological intervention. When
the individual questionnaire results in the current study
were assessed by an experienced health psychologist,
most of those subjects with elevated scores were
considered to be at the subclinical level and therefore
deemed to not require any professional psychological
counseling. However, a small number were considered
to need support, mainly because of reports of or
thoughts of self-harm. Again, it is interesting to note
that the numbers requiring professional psychological
help were almost the same in the control group as in the
orthognathic patient group.

Health screening has been defined as the presump-
tive identification of unrecognized disease or defect by
the application of tests, examinations, or other proce-
dures that can be applied rapidly.22 While many
screening programs have been considered by the
medical profession to be worthwhile, this assessment
has usually been based on subjective opinion rather
than objectively applied criteria.23 Therefore, before
screening programs are introduced, they require
rigorous evaluation not only to prevent wasting of
resources and manpower as a result of ineffectiveness
but also to avoid the potential harm caused by
unnecessary worry due to referrals and procedures
that incorrectly identify individuals.24 The assessment of
any proposed screening program includes the cost of
case finding (including diagnosis and treatment) and
needs to be economically balanced in relation to
possible expenditure on medical care as a whole.22–24

When the findings of the current study are scrutinized
using modern evaluation criteria for screening pro-
grams, it would appear unlikely that routine psycholog-
ical screening of patients referred for orthognathic
treatment could be justified. However, this study has
shown that individual variation does exist and that some
prospective orthognathic patients will be experiencing
severe psychological distress that requires treatment.

CONCLUSIONS

N Compared with the control group, for nearly all of the
psychological measures, less good mean psycho-
logical scores were present in both skeletal II and
skeletal III subjects. However, these scores did not
reach a level of statistical significance.

N The worst mean scores for all of the psychological
measures were found in the skeletal II patients,
particularly for anxiety and self-esteem.

N Only a small number of orthognathic subjects
needed professional psychological support, and the
number was similar to those needing professional
psychological support among the control subjects.

N The results of this study do not support the routine
psychological screening of all patients referred for
orthognathic surgery.
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