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ABSTRACT
Objective: To detect any association between the A-Point-Nasion-B-Point angle, self-recognition and self-preference, and to find
the association of these variables with the skeletal class, age, and gender.
Study Design: Cross-sectional study.
Place and Duration of the Study: Department of Orthodontics and Dentofacial Orthopaedics, Khyber College of Dentistry,
from October 2022 to April 2023.
Methodology: A right-sided profile photograph of each participant was taken, and the lower jaw was moved 5mm backward and
forward to produce 2 alterations. The participants were shown their 3 photographs, from which they picked the one they
perceived to be their original photograph and the one they preferred for themselves. Chi-square tests for association and binary
logistic regression were employed to find the associations between the variables. The alpha value was 0.05.
Results: Ninety-eight male and 109 female orthodontic patients, mean age of 17.08 + 4.78 years, were recruited. A significant
proportion of  participants (51.2%) correctly identified themselves.  Every degree increase in ∠ANB reduced the odds of  correct
self-recognition, and of self-preference for the original profile, by 1.1. There was self-preference for that profile which the partici-
pants believed was the original (57%). Skeletal class III were less likely to prefer a protrusive profile (p = 0.005). Patients aged
between 15 to 22 years were able to correctly identify their profiles (63.9%, p <0.001).
Conclusion: There is an association between facial profile self-recognition and self-preference. The ∠ANB negatively relates to
self recognition. An increase in ∠ANB reduces self-preference for the original profile.
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INTRODUCTION

Orthodontics  is  primarily  oriented  towards  correcting
abnormal  tooth  positions  and  occlusion.  Most  people  seek
orthodontic  treatment  to  improve  their  facial  appearance.1

The profile is the right side of the face, observed at 90° from the
front. What constitutes a beautiful, profile differs among racial
groups.2-4  Hence,  determining the community’s  local  norms
and correlating them with the patient’s  opinion,  who is  the
major stakeholder in treatment, should not be overlooked as
facial aesthetics  may  be  impacted  by  the  decisions  of  the
orthodontist through the treatment they provide.
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In recent decades, patient satisfaction has increased as a result
of  orthodontists  starting  to  value  patients'  opinions  more
recently.5  Yet  still,  many  orthodontists  are  focused  on
achieving a class I skeletal and dental relationship because
they are academically trained to believe that class I relation-
ships are the most pleasing ones,6 although studies show that
laypeople are mostly unaware of their own profiles,6 and are
less critical and more forgiving towards class II and class III rela-
tionships of others.7-9

According to an Italian study, patients are familiar with their
frontal view, but are unaware of their profile view.10 After expo-
sure to photographs of their profile views, 45% participants
were willing to undergo orthodontic treatment to change their
facial appearance. A recent Pakistani survey found that 50%
people between 20-30 years were willing to undergo ortho-
dontic therapy only for aesthetic improvement.11 Studies show
that adolescents between 15-25 years are more likely to be
aware  of  their  profiles.12,13  In  studies  carried  out  to  assess
whether patients are familiar with their profiles, silhouettes
were used, despite silhouettes not being good indicators of
anteroposterior jaw positions.14 To the author’s knowledge, no
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study since 199915 altered the patients’ profile photographs
and  exposed  them  to  the  altered  versions  to  record  their
opinion, and no study has attempted to find an association of A-
Point–Nasion–B-Point angle (∠ANB) with self-recognition and
self-preference.

Detection  of  unawareness,  misperception  or  displeasure  a
patient may have regarding their profile and knowing which
profile they prefer for themselves is crucial before initiating any
dentofacial  treatment,  as  it  guides  the  path  taken  when
counselling,  performing  a  Visual  Treatment  Objective  (VTO)
and, ultimately, the route of treatment – orthopaedic, ortho-
dontic, orthognathic. This study’s primary aim was to determine
whether individuals can identify themselves from their profile
view (self-recognition), and whether these is any association
between  ∠ANB,  self-recognition  and  self-preference.
Secondary aims were: to ascertain whether skeletal class, age
or gender influenced self-recognition; and whether these vari-
ables influenced the profile preference a person had for them-
selves (self-preference).

METHODOLOGY

This cross-sectional study was conducted in the Orthodontics
and Dentofacial Orthopaedics Department of Khyber College of
Dentistry,  from October  2022  to  April  2023,  after  obtaining
ethical approval from research review board. The sample size
(207) was calculated by using OpenEpi, taking 84% orthodontic
patients correctly identified their profiles,16 with 5% margin for
error, and 95% confidence interval. Convenience sampling was
used to recruit patients undergoing orthodontic treatment. The
patients who had undergone orthognathic surgery, had facial
asymmetries  greater  than  5mm,  had  facial  trauma  or
syndromes affecting facial morphology, and those with a beard
were excluded. They patients were informed of the research
and written consent was taken.

A right-sided profile photograph of the participant was taken
using a Canon 650D DSLR and a Sigma 105mm macrolens, with
the patient maintaining a natural head position. The distance
between the photographer and the participant was 2.6 metres,
with the areas marked on the ground. A scale was held near the
participant’s face for calibration parallel to the nose. This photo-
graph was altered using Adobe Photoshop CS6 Extended. The
chin was moved 5mm backwards in alter A, with the lip slightly
following to maintain a natural appearance. They were similarly
moved 5mm forward in alter B (Figure 1).
 

Figure 1: (A) Alter A with a retrusive chin. (B) Original photograph. (C)
Alter B with a protrusive chin.

Participants were shown the photographs on a screen in the
order;  alter  A,  original  photograph,  and  alter  B.  They  were
allowed to move back and forth between the photographs using
a controller. They were informed that the difference in the photo-
graphs lay only in the lower face. The researcher was present
during the process to remove any confusion the participant may
have had regarding the procedure, and to make sure that the
participant  was  shuttling  between  the  images,  while  main-
taining  a  distance  to  ensure  that  their  presence  did  not
influence the results. The researcher asked the participant to
identify which photograph among the three photographs was
their  original  and  which  they  preferred  for  themselves.  The
responses were recorded.

Participants’ lateral cephalograms were traced on an acetate
sheet.  Sella,  Nasion,  A-Point  and  B-Point  landmarks  were
traced. ∠SNA and ∠SNB were drawn, and ∠ANB was calculated.
Skeletal class was determined using ∠ANB, into class I (∠ANB:
2-4),  class  II  (∠ANB:  >4),  and  class  III  (∠ANB:  <2).  After  2
months, selected cephalograms were re-traced to check for
intra-observer  reproducibility  using  Intra-class  Correlation
Coefficient. It was found to be 0.89, which is considered excel-
lent.

Grouping with respect to self-recognition was done. Those parti-
cipants who correctly identified themselves were categorised
into the self-recognising (SR) group; those who failed to identify
themselves correctly were categorised into the non-self-recog-
nising (NSR) group. NSR was further divided into NSR-A (those
who identified themselves as alter A) and NSR-B (those who
identified themselves as alter B).

Grouping with respect to age: Group A: <15 years, Group B: 15
to 22 years, Group C: >22 years. Data were analysed using SPSS
25. Categorical variables of gender, age group, skeletal class,
self-recognition,  and  self-preference  are  presented  as
frequency and percentage. Numeric variables of age and ∠ANB
are presented as mean with standard deviation (SD). Binary
logistic regression was used, at alpha 0.05, to find the effect of
∠ANB on self-recognition and self-preference. The odds ratios
were determined to see how an increase/decrease in the ∠ANB
would  increase/decrease  the  probability  that  participants
would recognise themselves, and would prefer their original
profiles.

Chi-Square  test  for  association,  at  alpha  0.05,  determined
whether there was any association between self-recognition
and self-preference, and between self-recognition/self-prefer-
ence and skeletal class, age group, and gender. When an associ-
ation was found, a chi-square post-hoc17 test was applied to
determine which combinations were significant (adjusted alpha
values 0.008 and 0.005).

RESULTS

There were 98 (47.3%) males and 109 (52.7%) females. Age
ranged from 8-30 years, mean age 17.08 + 4.78 years. The
mean age of males was 16.84 ± 4.56 years and for females, it
was 17.29 ± 4.98 years (Table I).
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Table I: Demographics of participants.

Demographics with respect to self-recognition groups
Age Group N (%) Mean Age (years) SD Males (%) Females (%) SR (%) NSR (%)
A 80 (38.6) 12.64 1.46 38 (47.5) 42 (52.5) 32 (15.5) 48 (23.2)
B 97 (46.9) 18.09 2.35 48 (49.5) 49 (50.5) 62 (30.0) * 35 (16.9)*
C 30 (14.5) 25.63 2.14 12 (40) 18 (60) 12 (5.8) 18 (8.7)
Total 207 (100) 17.08 4.78 98 (47.3) 109 (52.7) 106 (51.2) 101 (48.8)
*=significant at alpha 0.008 (chi-square post-hoc).

Among the NSRs,  44 (21.3%) identified as NSR-A,  whilst  57
(27.5%) as NSR-B. More participants had self-preference for
an alter (n=37, 17.9% for alter A; n=85, 41.1% for alter B)
over the original profile (n=85, 41.1%).

∠ANB  ranged  from  -7°  to  12°.  There  were  71  (34.3%)
participants with skeletal class I, 104 (50.2%) with class II,
and 32 (15.5%) with class III.

Logistic  regression  models  were  statistically  significant.  For
1° increase in ∠ANB, the odds of misidentifying one’s profile
increased by 1.1 (p=0.046, CI 95%: 1.0 - 1.2), and the odds
of  preferring  an  alter  over  the  original  profile  increased  by
1.1 (p=0.023, CI 95%: 1.0 - 1.2).

A moderate association (Cramer’s V: 0.343) between self-
recognition  and  self-preference  was  found  (p<0.001),
confirmed  by  chi-square  post-hoc  (alpha=0.005),  with  self-
preference  for  that  profile  which  the  participant  believed
was the original (adjusted <0 .001), at a concordance of
57%.  SR  were  significantly  less  likely  to  prefer  a  more
protrusive profile (adjusted p=0.003), while NSR-B were less
likely to prefer the original profile (adjusted p=0.001, Figure
2).

Figure 2:  Chi-square test for  association between self-recognition
with self-preference.

Figure  3:  Trends  of  self-recognition  and  self-preference  among
skeletal classes.

A weak association (Cramer’s V: 0.154) was found between
skeletal class and self-preference (p=0.045), with skeletal
class  III  having  reduced  self-preference  for  protrusive
profiles  (adjusted  p=0.005,  Figure  3).  No  association  was
found between skeletal class and self-recognition (p-value
0.428).

There was a moderate association (Cramer’s V = 0.239)
between age and self-recognition (p = 0 .003), confirmed by
chi-square post-hoc (alpha = 0.008). Group B recognised
their profiles (p = <.001) with self-recognition rate of 63.9%
(Table  I).  Age  did  not  influence  self-preference  (p  =
0.992). There was no association between gender and self-
recognition (p-value 0.058) or self-preference (p = 0.288).

DISCUSSION

A number of studies have been done to ascertain whether
there is  any difference between the aesthetic  perception of
orthodontists,  orthodontic patients,  maxillofacial  surgeons,
dental students and laypeople.8,18 This study focuses on the
primary stakeholders of orthopaedic/orthodontic therapy and
orthognathic surgeries – the patient. This study differs from
others as instead of silhouettes, the patients’ photographs
were modified and an association with ∠ANB was found.

In  this  study,  50%  patients  correctly  identified  themselves.
This compares well with the recognition rate by Eslami et
al.,19 at 64.9% among orthodontic patients above 13 years of
age. Although, Sharma et al.16 concluded it to be higher -
84% among 14-22-year.

As  ∠ANB increased -  hence the  anteroposterior  distance
between the  jaws  increased  -  self-recognition  decreased.
This may be because laypeople generally assume that they
carry a near straight profile.6 People with skeletal class I and
class III, with smaller ∠ANB values, have straighter profiles,
so are more likely to correctly guess their profiles compared
to skeletal class II people with rounded profiles.

As ∠ANB increased, and the profile moved from straighter to
rounder,  preference  for  a  protrusive,  hence,  straighter
profile increased.  A greater ∠ANB indicates a skeletal  class
II,  and  thus,  a  retrusive  chin,  which  laypeople  consider
unesthetic.20  No previous study with ∠ANB was found for
comparison.
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Participants preferred that profile for themselves which they
perceived  was  the  original  -  satisfaction  rate  of  57%.  A
similar rate (61.9%) was found by Ryan et al. among 15-55
years.13  Zulfiqar  et  al.  and  Pace  et  al.  found  that  a  normal
profile  was  most  preferred  and  a  retrusive  one  was
disliked.2,8  In  this  study,  a  retrusive  profile  was  preferred  if
one believed it was the original.

Skeletal class had no association with self-recognition and a
weak  one  with  self-preference.  Volpato  et  al.  similarly
concluded that profile convexity did not affect pleasantness
scores  assigned  by  patients  to  themselves.7  In  contrast,
Eslami  et  al.  found that  straight  skeletal  class  I  patients
rated themselves  higher,  whereas  the other  two skeletal
classes rated themselves lower, among 13-18-year.19

There were three age groups, partially based on the findings
of Varatharaju et al. that adolescents above 15 years had
higher  self-recognition compared to  younger  individuals.12

This was supported in this study, in which 15-22-year were
better at self-recognition. Although this ability was lost as
they  entered  the  adult  years  of  23  and  above.  An
explanation may be that the 15 to 22 years age window
includes  the  teenage years,  when social  acceptance and
appearance are paramount. Peers are more likely to point
out  flaws,  consequently,  adolescents  are  aware  of  their
imperfections, and thus, can identify themselves.21 As they
enter the tougher years of life,  only the frontal view still
holds importance.22 Bullen et al.’s study on lip procumbrance
also supported that 15-25 year could recognise their profile
silhouettes, and those above 25 years could not.13 Sharma et
al. conducted a study on 14-22 year and found a very high
self-recognition rate of 84% among orthodontic patients.16

In  this  study,  gender  had  no  role  in  determining  self-
recognition  or  self-preference.  Volpato  et  al.  also  found
gender to have no role among 15-55 year.7 This contrasts to
the findings of the Varatharaju et al. that females had higher
self-recognition.12

Having knowledge of  the  patient’s  awareness  and prefe-
rence  regarding  their  profile  before  initiating  treatment  is
crucial.  People  are  most  likely  to  prefer  that  profile  for
themselves  which  they  believe  to  be  their  original  one,
which  indicates  that  most  people  are  satisfied  with  their
assumed profiles, and hence, may not be eager to change it
on the recommendation of  the treating doctor.  In  young
patients  undergoing  orthopaedic  treatment,  this  may
determine compliance.  If  a  patient  assumes they have a
‘normal’  profile,  simply  encouraging  them  to  wear  their
appliance  to  improve  jaw  relationships  will  prove
unsuccessful as they may feel that they do not need any
improvement.  Similarly,  if  a  VTO  is  performed  and  the
patient  does  not  prefer  the  new  profile,  they  will  be
discouraged  from  wearing  the  appliance,  producing  a

reverse of the intended effect. It is advised to first ascertain
a child’s preference and follow this with a VTO if it favours
compliance, or skip it if it discourages compliance.

For adult patients, it should never be assumed that they are
aware of an existing jaw discrepancy and prefer correcting
it. The patient’s expectations from treatment must be known
before treatment planning and should guide the treatment
plan. For patients with a jaw discrepancy, ascertain whether
they are aware of it (self-recognition), and how willing they
are to correct it (self-preference). They should be educated
regarding  the  pros  and  cons  of  camouflage  and  surgery.
Perform  a  VTO  and  then  guide  the  patient  along  the
treatment path, instead of enforcing a treatment plan on an
unwilling patient on the grounds of ‘in the best interests of
the patient’.

This  study focused on chin movements.  The maxilla  and
vertical growth patterns were disregarded, even though they
may influence the results.14,19 Future studies should devise a
questionnaire  to  find  out  why  people  favour  particular
profiles.  This  may  explain  their  choices.  This  study  had  a
very large proportion of skeletal class II patients and a small
number of cases in group C. It is recommended for future
studies that a comparison between the skeletal classes be
carried out with equal participants in each group.

CONCLUSION

Half of the orthodontic patient population correctly identified
their profiles, with 15-22-year better at self-recognition. Most
preferred  that  profile  for  themselves  which  they  believed
was the actual one. As the ∠ANB increased, the patients
were  less  likely  to  recognise  their  original  profile  and  also
less  likely  to  prefer  it  for  themselves.  Gender  did  not
influence self-recognition or self-preference.
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