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Comparison of personality traits, attitude toward orthodontic treatment, and

pain perception and experience before and after orthodontic treatment
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ABSTRACT
Objective: To compare personality traits, attitude toward orthodontic treatment, and pain
perception and experience before and after orthodontic treatment.
Materials and Methods: One hundred subjects (50 male and 50 female) were included in this study.
The mean (SD) age was 17.5 (2.05) years at T1 and 19.15 (2.32) years at T2. The instruments for
data collection were questionnaires that included assessment of patients’ personality traits, attitudes
toward orthodontic treatment, and pain perception/experience. Subjects completed the question-
naires at two different times: before orthodontic treatment (T1) and after fixed orthodontic treatment
(T2). Subjects were treated by fixed orthodontic appliances for an average (SD) period of 18.64
(0.35) months. Paired sample t-test and chi-square test were used to detect any differences.
Results: Significant changes in personality traits were detected after orthodontic treatment
irrespective of gender. Neuroticism, openness, agreeableness, and conscientiousness scores
were improved (P , .001). A positive attitude toward orthodontic treatment was reported at T1
(4.31 [61.26]) and improved at T2 (3.98 [61.16]) irrespective of gender (P , .05). The average
(SD) expected pain score (T1) was 4.73 (1.88) and the average (SD) experienced pain score (T2)
was 4.63 (1.58). Significant difference in the expected and experienced pain scores was not
detected (P 5 .11).
Conclusions: Personality traits and attitude toward orthodontic treatment improved after
orthodontic treatment. Reported actual pain experience during orthodontic treatment was similar
to that expected before treatment. (Angle Orthod. 2015;85:474–479.)
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INTRODUCTION

The interaction between malocclusion and person-
ality is complex because of the various effects of the

malocclusions and appearance on psychological well-
being.1 Personality traits like extroversion, anxiety,
calmness, and warmth have been proved to have well-
defined effects on patients’ opinion regarding dentofa-
cial esthetics.2

It has been suggested that personality traits were
improved after orthodontic treatment. Flanary et al.3

conducted a study on 61 orthognathic surgery patients
and found that there was major improvement of
personality disturbances: general maladjustment, psy-
chosis, neurosis, personality disorder, and personality
integration. Varela and Garcı́a-Camba4 studied the
impact of orthodontic treatment on the psychological
profile of adult patients. They observed significant
improvement in emotional stability, maturity, ability to
cope with reality, higher scrupulous attitudes, conscience
and persistence, and an increase in inhibition and reserve
after orthodontic treatment. Cunningham et al.5 reported
that patients may experience a rise in self-confidence and
social skills following orthodontic treatment.

Efficient clinical management of patients seeking
orthodontic treatment requires patients’ motivation and
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cooperation, which may be affected by the attitude
toward orthodontic treatment.6 Bos et al.7 evaluated
treated and untreated subjects’ attitudes toward
orthodontic treatment. They reported that previously
treated subjects had a more positive attitude toward
orthodontic treatment than untreated subjects.

Recent studies have highlighted the personality
characteristics as intrinsic factors that affect patients’
motivation for orthodontic treatment.8,9 Hansen et al.10

showed that personality traits had a modest but
significant correlation to potential willingness to under-
go various orthodontic treatments. They reported that
agreeableness proved to be the trait most often
associated with willingness to undergo different ortho-
dontic treatments. On the other hand, Bos et al.9 and
Amado and Sierra11 reported that personality traits of
adolescents do not solely predict cooperation during
treatment.

Gender can affect the attitude toward orthodontic
treatment.12 Abu Alhaija et al.13 found that female
patients are more willing to undergo orthodontic
treatment. It has been stated that gender differences
were present if there was no previous orthodontic
treatment.7 However, few differences between male
and female patients were reported if there was
previous experience with treatment.7 Studies carried
out to determine the experience of pain during
orthodontic treatment rated pain as a key limitation to
orthodontic therapy and a major reason for terminat-
ing the treatment.14 A strong correlation between a
patient’s attitude toward orthodontic treatment and
discomfort felt after appliance insertion was suggest-
ed.15 Bergius et al.16 found that patients with prolonged
pain reactions were less motivated for orthodontic
treatment compared with those who did not report pain
after 1 week.

Abu Alhaija et al.17 investigated the relationship
between personality traits and patients’ attitude toward
orthodontic treatment and perception of pain. They
concluded that attitude toward orthodontic treatment
and pain perception/experience during orthodontic
treatment was not affected by personality traits. Less
pain throughout orthodontic treatment is associated
with a more positive attitude toward the outcome of
orthodontic treatment.

To date, no studies have investigated the effect of
orthodontic treatment on personality characteristics,
individual’s general attitude toward orthodontic treat-
ment, and pain perception/experience before and after
fixed orthodontic treatment. As patients’ personality,
attitude toward orthodontic treatment, and their pain
perception/experience may change during the course
of orthodontic treatment, this study was carried out.

The aims of the study were to: (1) compare
personality traits for subjects before (T1) and after

(T2) orthodontic treatment; (2) compare subject’s
attitude toward orthodontic treatment before (T1) and
after (T2) orthodontic treatment; and (3) compare
subject’s expectation of pain before (T1) orthodontic
treatment and actual pain experience during (T2)
orthodontic treatment.

MATERIALS AND METHODS

Ethical approval for the study was obtained from the
Institutional Research Board at the Jordan University
of Science and Technology. One hundred subjects (50
male and 50 female) were included in this study.
Sample size calculation was performed.18 When the
average differences were set at 0.3, alpha at 0.05 and
beta at 0.8, the minimum sample size was 90 subjects.
The mean (SD) ages of the included subjects were
17.5 (2.05) years at T1 and 19.15 (2.32) years at T2.
Subjects were selected from Jordan University of
Science and Technology consultation clinics and were
treated by fixed orthodontic appliances by one
orthodontist for an average (SD) period of 18.64
(0.35) months.

The instruments for data collection were question-
naires that were developed for the purpose of a similar
study.19 Subjects completed the questionnaire at two
different times: before orthodontic treatment (T1) and
after fixed orthodontic treatment (T2). At T1, 150
subjects completed the questionnaire, while only 100
of these subjects completed it at T2. Only those who
completed the questionnaires at T1 and T2 were
included in the analysis.

A brief explanation about the scope of the study and
clarification of some of the questions included in the
questionnaires and how to score them were given to all
subjects. Patients were encouraged to ask for assis-
tance if they encountered any difficulty in understand-
ing or completing the questionnaires.

Assessment of patients’ personality profiles and
traits was carried out using the Neuroticism, Extraver-
sion, and Openness Five Factor Inventory (NEO-FFI)
test (Appendix 1).20 This test provides a comprehensive
assessment of personality using five major domains,
namely neuroticism, extraversion, openness, agree-
ableness, and conscientiousness. The test consists of
60 items, 12 for each domain, and the subjects filled in
their response to the statement by choosing one of
five answers relevant to each question (strongly agree,
agree, neutral, disagree, and strongly disagree). Then,
each personality domain is classified based on total
domain score as very high, high, average, low, and
very low. For convenience in performing statistical
analysis, very high and high categories were considered
high, while very low and low categories were considered
low. The NEO-FFI is a brief but comprehensive test
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of one’s personality. Although it is brief, it is highly valid,
reliable, and accurate in measuring personality traits.20

Also, it is easy for the subject to answer, it is easy to
score and easy to interpret, and finally, it is well
documented in the literature.21 In addition, it has been
previously used to measure personality traits for
patients with postorthodontic treatment satisfaction.19

Pain expectation at T1 and actual experience at T2
for the subjects was assessed using a visual analog
scale (VAS) based on a line marked at 10-mm
intervals whose ends are anchored and defined with
verbal descriptors such as ‘‘extremely likely’’ and
‘‘extremely unlikely.’’ A Likert response format was
used for all questions. This questionnaire consisted of
nine items regarding pain (Appendix 2). Each patient
was asked to place a mark on the line nearest to his/
her expectation or experience. The nine scores were
averaged to get one score referred to as an average
pain expectation/experience score. On the VAS line,
the lowest scores indicated less pain experienced/
expected from orthodontic treatment and the highest
scores indicated more pain experienced/expected
from orthodontic treatment. The VAS is widely used
for measuring pain, and it has been described by other
investigators as being sensitive, reliable, and easy. It
also has certain advantages over verbal scales, and
even small children manage to complete it very well.22

Patients’ attitude toward orthodontic treatment at T1
and T2 was assessed using (VAS marked at 10-mm
intervals. A questionnaire consisting of 12 items, mainly
about attitude toward orthodontic treatment, was given to
each subject (Appendix 3). Subjects were asked to
answer questions by placing a mark on the line nearest to
their attitude toward the treatment. On the VAS line, the
lowest scores indicate a more positive attitude toward
orthodontic treatment and the highest scores indicate a
less positive attitude toward orthodontic treatment.

In this study, changes in the average pain and
attitude scores will be of relevance rather than the
value of the score. After subjects completed the
questionnaires, they were checked to see if all of
the items were scored, and the subject was asked to
complete any missing items.

Method Error

Ten subjects answered the questionnaire twice
within a 2-week interval. Reliability was carried out
on all questions using Cronbach alpha.23 Cronbach
alpha ranged from 0.85–0.92, indicating good internal
consistency.

Statistical Analysis

Data analysis was carried out using the Statistical
Package for the Social Sciences computer software for

windows (SPSS, version 20, Chicago, Ill). Comparison
between T1 and T2 measurements was carried out
using paired sample t-test. Independent t-test was
used to detect gender differences. Chi-square test was
used to detect any differences in personality traits in
and between T1 and T2. Significant probability levels
were set at P , .05.

RESULTS

Personality Traits

Distribution of personality traits at T1 and T2 are
shown in Table 1. The means, standard deviations,
differences between the means, and P values for
personality traits at T1 and T2 for male, female, and all
subjects are shown in Table 2.

Gender differences were detected at T1 in neurot-
icism (P , .01) and agreeableness (P , .05) scores.
At T2, gender differences in personality traits were not
detected.

Neuroticism scores were reduced after orthodontic
treatment. A mean difference of 0.39 was significant at P
, .001. On the other hand, openness, agreeableness,
and conscientiousness scores increased (P , .001)
after treatment.

Attitude Toward Orthodontic Treatment

The means, standard deviations, differences be-
tween the means, standard error of the mean (SEM),
and P values for average attitude and pain scores at
T1 and T2 are shown in Table 3. Gender differences
were not detected in average attitude scores at T1 (P
5 .183) and T2 (P 5 1.000).

At T1, a positive attitude toward orthodontic treatment
was reported. The average (SD) attitude score toward
orthodontic treatment was 4.31 (1.26): 4.48 (1.49) and
4.14 (0.96) for male and female subjects, respectively.
At T2, the average (SD) attitude score was 3.98 (1.16):
3.98 (1.35) and 3.98 (0.96) for male and female subjects,
respectively. The average positive attitude toward
orthodontic treatment improved after orthodontic treat-
ment. Significant improvements were detected in male
subjects and in the total sample (P , .05).

Average Pain Scores of Orthodontic Treatment

The means, standard deviations, differences between
the means, standard error of the mean (SEM), and
P values for average pain scores at T1 and T2 are
shown in Table 3. Gender differences were not detected
in average pain score at T1 (P 5 .87) and T2 (P 5 .32).

At T1 the average (SD) expected pain score was
4.73 (1.88): 4.70 (2.16) and 4.76 (1.57) for male and
female subjects, respectively. At T2, the average (SD)
experienced pain score was 4.63 (1.58): 4.47 (1.66)
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and 4.78 (1.50) for male and female subjects,
respectively. Significant difference was not detected.

DISCUSSION

To our knowledge, no studies have investigated the
effect of orthodontic treatment on personality charac-
teristics, individual’s general attitude toward orthodontic
treatment, and pain perception/experience. This study
was carried out because the personality of patients,
their attitudes toward orthodontic treatment, and their
pain perception/experience may change during the
course of orthodontic treatment.

The use of different questionnaires to assess the
effects of personality traits on orthodontic patients in
previous studies makes comparison with other studies
more difficult.

In this study, a significant improvement in person-
ality traits (neuroticism, openness, agreeableness,

conscientiousness) was identified after orthodontic
treatment. These findings were in agreement with

those of Varela and Garcı́a-Camba4 who reported

significant improvement in emotional stability after

orthodontic treatment. Also, Cunningham et al.5

reported that patients may experience a rise in self-

confidence and social skills following orthodontic

treatment. The improvement of the personality scores

may be linked to the decline in dental anxiety levels

when the patients become familiar with their orthodon-

tist and get used to the orthodontic appliance.24

In this study, the average attitude toward orthodontic
treatment improved after patients with a positive
attitude toward orthodontic treatment received their
orthodontic treatment. This result was in agreement
with that of Bos et al.7 who reported that positive
attitude was increased in treated patients compared to
untreated ones. These findings differed, however, from

Table 1. Distribution and Frequency of Personality Traits Among Study Populationa

T1 T2

Personality Trait Score

Male

N 5 50

Female

N 5 50

Total

N 5 100

Male

N 5 50

Female

N 5 50

Total

N 5 100

Neuroticism High 23 11 34 8 11 19

Average 26 30 56 22 25 47

Low 1 9 10 20 14 34

P Value .004** .422

Extroversion High 18 23 41 21 25 46

Average 26 20 46 20 19 39

Low 6 7 13 9 6 15

P Value .480 .615

Openness High 2 5 7 4 9 13

Average 20 20 40 30 29 59

Low 28 25 53 16 12 28

P Value .483 .285

Agreeableness High 3 1 4 4 7 11

Average 4 13 17 11 14 25

Low 43 36 79 35 29 64

P Value .041* .419

Conscientiousness High 10 12 22 20 20 40

Average 26 25 51 22 28 50

Low 14 13 27 8 2 10

P Value .888 .115

a T1 indicates before treatment; T2, after treatment.

* P , .05; ** P , .01.

Table 2. The Means, Standard Deviations (SD), Differences Between the Means, Standard Error of the Means (SE), and P Values for

Personality Traits at T1 and T2a

Male Female Total

Personality Trait

T1 Mean

(SD)

T2 Mean

(SD)

Mean Diff

(SEM)

T1 Mean

(SD)

T2 Mean

(SD)

Mean Diff

(SEM)

T1 Mean

(SD)

T2 Mean

(SD)

Mean Diff

(SEM)

Neuroticism 2.44 (0.54) 1.76 (0.72) 0.10 (0.10)*** 2.04 (0.63) 1.94 (0.71) 0.10 (0.10) 2.24 (0.62) 1.85 (0.72) 0.39 (0.07)***

Extroversion 2.24 (0.65) 2.24 (0.74) 0.04 (0.09) 2.32 (0.71) 2.38 (0.70) 20.06 (0.10) 2.28 (0.68) 2.31 (0.72) 20.03 (0.06)

Openness 1.48 (0.58) 1.76 (0.59) 20.02 (0.09)** 1.60 (0.67) 1.94 (0.65) 20.34 (0.09)*** 1.54 (0.62) 1.85 (0.63) 20.31 (0.07)***

Agreeableness 1.20 (0.53) 1.38 (0.64) 0.00 (0.07)* 1.30 (0.50) 1.56 (0.73) 20.26 (0.09)* 1.25 (0.52) 1.47 (0.69) 20.22 (0.06)***

Conscientiousness 1.92 (0.69) 2.24 (0.72) 0.04 (0.10)*** 1.98 (0.71) 2.36 (0.56) 20.38 (0.10)*** 1.95 (0.70) 2.30 (0.64) 20.35 (0.07)***

a T1 indicates before treatment; T2, after treatment.

* P , .05; ** P , .01; *** P , .001.
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a recent study conducted by Abu Alhaija et al.,17 which
found that treated and untreated patients had similar
attitudes toward orthodontic treatment and an earlier
study of Lagerström et al.25 that reported no significant
differences between treated and untreated individuals.
The difference between the result of the current
research and that reported by Abu Alhaija et al.17 is
that the current study is longitudinal and the previous
one is cross-sectional in which two different groups
(treated and untreated) were compared; in this study,
the same subjects were followed up after treatment.
The improved positive attitude of the patients after
orthodontic treatment may be explained by the
knowledge and information gained from their own
orthodontic experience. In the present study, the
average attitude scores for male subjects were similar
to female subjects. This was in agreement with other
studies that showed that gender did not affect the
attitude toward orthodontic treatment.7,11,17 On the
other hand, others reported that gender difference
correlates with the general attitude toward orthodontic
treatment.13 Different social and racial backgrounds
may explain the contradiction. In this study, the
average subject’s actual pain experience was not
different from that expected. This result was in
agreement with that of Firestone et al.,26 who reported
that the experienced pain did not differ statistically
from the expected pain in the studied subjects. They
explained their results as reflecting a patient’s general
measure of anxiety. Conversely, Kafle and Rajbhan-
dari27 found that the level of anticipated pain before
orthodontic treatment is higher than the real pain
experienced after orthodontic procedures.

The average expected pain scores for male and
female subjects were comparable to their average
experienced pain scores. No significant differences
were detected. This was in agreement with other
researchers.28,29 However, Abu Alhaija et al.17 found
that female patients reported more sensitivity to pain.
Also, Krishnan30 found that female patients reported
experiencing more pain than male patients. The
difference between the results of the current study
and those reported earlier by Abu Alhaija et al.17 can be
explained in that the current study is longitudinal and
the previous one was cross-sectional.

The limitation of this study includes the short follow-
up period after treatment. This period may not allow
detection of personality changes that may happen due
to orthodontic treatment. Future research that will
explore any change in personality traits, attitude
toward orthodontic treatment, and pain perception/
experience at least 1 year after orthodontic treatment
is completed is recommended.

CONCLUSIONS

N Personality traits (neuroticism, openness, agreeable-
ness, conscientiousness) improved after orthodontic
treatment.

N Attitude toward orthodontic treatment improved after
orthodontic treatment.

N The pain subjects experienced during orthodontic
treatment was similar to that expected before
orthodontic treatment.

N Attitude toward orthodontic treatment and pain
expected/experienced during orthodontic treatment
were not affected by gender.
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