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Abstract
Background. Malocclusion can be regarded as a civilizational disease, and its psychological implications 
remain a subject of debate.

Objectives. The aim of the study was to examine different personality traits of the individuals with maloc-
clusion using the Big Five personality trait model. 

Material and methods. A cross-sectional questionnaire-based study was conducted on 260 individuals 
with malocclusion, aged 15–24 years. The subjects were examined for the dental health component (DHC) 
of the index of orthodontic treatment need (IOTN) and graded by an expert orthodontist. The questionnaire 
contained 44 questions designed to evaluate various personality traits, namely extroversion, agreeable-
ness, conscientiousness, neuroticism, and openness. The subjects were instructed to complete the ques-
tionnaire within a designated time frame of 10 min. The collected data was organized and scored. The 
individuals were then sorted into different categories of personality traits. A descriptive statistical analysis 
was performed on the collected data, and an analysis of variance (ANOVA) was conducted to determine the 
difference between the IOTN grading and various personality traits.

Results. All the subjects demonstrated low levels of extroversion, agreeableness and conscientiousness. 
In comparison to individuals with IOTN grade 1, those with grades 2 and 3 exhibited significantly higher 
levels of neuroticism (p < 0.005). The scores for the openness personality trait were moderate for all IOTN 
grades. Individuals with a high and moderate need for orthodontic treatment demonstrated elevated levels 
of neuroticism.

Conclusions. A definite influence of malocclusion on the personality traits of an individual was observed. 
Subjects requiring more extensive orthodontic treatment exhibited a higher prevalence of neuroticism.
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Introduction 
Malocclusion is a  condition characterized by the lack 

of proper alignment of the teeth. It has been demonstrated 
to result in reduced oral health-related quality of  life 
(OHRQoL). Many researchers have described this phe-
nomenon in the literature.1–3 Malocclusions influence not 
only the OHRQoL, but also the psychological and mental 
well-being of a person. A direct correlation between mal-
occlusion and low self-esteem has been demonstrated.4,5 
Individuals with malocclusion also experience negative 
body image and the related consequences.6 Additionally, 
appearance can influence social acceptability and the 
development of positive interpersonal relationships.7 

With the exception of  an  article by Lin  et  al., which 
reports that individuals with the neuroticism personal
ity trait tend to exhibit low OHRQoL,8 there is a paucity 
of research regarding the personality traits of individuals 
with malocclusions. There are numerous systems available 
for the classification of  personality traits. However, the 
Big Five personality trait model has emerged as the most 
reliable, as it describes broad traits that serve as the foun-
dational elements of personality.9,10 

The Big Five personality traits encompass 5 facets: neurot-
icism; extraversion; openness to experience; agreeableness; 
and conscientiousness.11,12 Neuroticism specifically refers 
to individuals’ tendency to experience anxiety, hostility and 
impulsivity. Extraversion is defined by individuals’ propensity 
to exhibit enthusiasm, optimism and a high degree of social 
interaction. Openness to experience indicates a  proclivity 
for innovation and the pursuit of unconventional solutions. 
Conscientiousness is characterized by the tendency to exer-
cise diligence and self-discipline. Agreeableness reflects an 
individual’s level of trust, altruism and straightforwardness.

The classification or grading of  malocclusions can be 
approached in a variety of ways. Although the most popular 
way of classifying malocclusions is the Angle’s classification, 
it lacks specificity with regard to the severity of the condi
tion, thereby hindering its application in scientific research. 
In this regard, the index of  orthodontic treatment need 
(IOTN) is a promising alternative for evaluating the severity 
of malocclusions.13 While the influence of malocclusion on 
personality traits is an interesting area of research, the exist
ing literature on the subject is limited. Therefore, the present 
study was conducted with the aim of evaluating the influence 
of malocclusion on the personality traits of the individuals. 

Material and methods

Subjects 

A cross-sectional questionnaire-based study was con-
ducted on a  sample of  260 individuals with malocclu-
sion, aged 15–24 years. Participants were randomly 
selected from individuals who visited the Department 
of Orthodontics and Dentofacial Orthopaedics, Mathrusri 
Ramabai Ambedkar Dental College and Hospital, 
Bengaluru, India, for the first time with a desire to treat 
their malocclusions. All the subjects were informed about 
the purpose of the study, and written informed consent was 
obtained for their willing participation. The study received 
ethical clearance from the Institutional Ethics Committee 
of Mathrusri Ramabai Ambedkar Dental College and 
Hospital (approval No. IEC/MRADC&H/EC-014/20223). 
The sample size was calculated at 90% confidence interval 
with a  5% margin of  error at 50% response distribution 
using the sample size calculator (Raosoft®; http://www.
raosoft.com/samplesize.html). 

Fig. 1. STROBE (Strengthening the Reporting of OBservational studies in 
Epidemiology) flowchart of the study

Highlights

•• The necessity for malocclusion treatment in individuals has been demonstrated to influence personality traits.
•• Individuals with a low orthodontic treatment need tend to exhibit personality traits such as extroversion, agree-

ableness, conscientiousness, and openness.
•• Results show that individuals with a moderate to significant need for treatment exhibit features of neuroticism.

http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
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Method 

Subjects aged 15–24 years with malocclusion were 
included in the study. Subjects who were syndromic, not 
belonging to the age group, unwilling to participate in 
the study, and those suffering from any neurological or 
systemic diseases or mental disorders were excluded from 
the study (Fig. 1).

The dental health component (DHC) of the IOTN14 was 
used to classify the subjects into different malocclusion 
groups (Table 1), as follows:
–	groups 1–2 (grade 1): little or no treatment need;
–	group 3 (grade 2): moderate to borderline treatment need;
–	groups 4–5 (grade 3): definitive need for treatment.

Procedure 

Following the provision of  written consent, each indi-
vidual was given a physical copy of a preformed question-
naire to complete. The study employed the Big Five person-
ality trait model, which included a 44-item questionnaire 
(Table 2) to categorize individuals into different personality 
traits.15 The participants were requested to complete the 
questionnaire within the designated time frame of 10 min. 
The questionnaire was bilingual (English and Hindi/
Kannada) and included items requiring demographic details. 
The participants were instructed to respond to each ques-
tion using the 5-point Likert scale, as follows:
–	1: strongly disagree;
–	2: disagree;
–	3: neutral;

–	4: agree;
–	5: strongly agree.

A single examiner (TS) assessed all subjects for the 
severity of malocclusion on the dental chair using the auto
claved instruments. The grading was noted in the ques-
tionnaire intended to be given to the subjects.

Research tool 

The Big Five personality trait model is among the most 
widely used structural personality models.15 It uses a 44-item 
questionnaire as a  tool to categorize personality traits, and 
according to the study by Satow,16 the Big Five question
naire is used more than 20,000 times every year as a clinical 
diagnostic aid and guide for career counseling and coach-
ing. The reliability of  the questionnaire was evaluated on 
21,048 samples with a Cronbach’s alpha ranging from 0.76 
to 0.90, indicating high reliability of  the tool.16,17 The Big 
Five personality trait model proposes 5 broad personality 
traits based on the answers given to the pre-set questions 
(Table 2). These traits are openness to experience, extro-
version, agreeableness, conscientiousness, and neuroticism 
(or its positive aspect, emotional stability). Each question 
is scored according to the Likert scale, and the following 
scoring criteria are used for different personality traits (“R” 
denotes reverse-scored items):
–	extroversion: 1, 6R, 11, 16, 21R, 26, 31R, 36;
–	agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42;
–	conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R;
–	neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39;
–	openness: 5, 10, 15, 20, 25, 30, 35R, 40, 41R, 44.

Table 1. Dental health component (DHC) of the index of orthodontic treatment need (IOTN)

IOTN score 5 4 3 2 1

Need for treatment definitive great moderate little none

A Overjet >9 mm 6–9 mm
3.5–6 mm  

incompetent lip
3.5–6 mm  

competent lip
–

B
Reverse overjet (with no 

masticatory or speech difficulties)
– 3.5–5 mm 1–3.5 mm <1 mm –

C Crossbite – >2 mm 1–2 mm <1 mm –

D Tooth displacement – >4 mm 2–4 mm 1–2 mm <1 mm

E Open bite – >4 mm 2–4 mm 1–2 mm

F Overbite –
increased, complete, 

with trauma
increased, complete, 

no trauma
<3.5 mm  

incomplete, no trauma
–

G Pre- or postnormal occlusion – – – ½ unit discrepancy –

H Hypodontia >1 tooth per quadrant less severe – – –

I Impeded eruption
crowding, displacement, 

pathology
– – – –

L Posterior lingual crossbite – no functional occlusion – – –

M
Reverse overjet (with reported 

masticatory or speech difficulties)
3.5–5 mm 1–3.5 mm – – –

P Cleft lip and palate defects – – – –

S Deciduous teeth submerged – – – –

T Partially erupted teeth – impacted – – –

X Supplemental teeth – present – – –
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To reverse score an item, responses recorded as 1 were 
assigned a  value of  5, responses recorded as 2 were 
assigned a value of 4, responses recorded as 4 were assigned 
a value of 2, and responses recorded as 5 were assigned 
a value of 1. After reverse scoring, the total scores for E 
(extroversion), A  (agreeableness), C (conscientiousness), 
N (neuroticism), and O (openness) were calculated.

Statistical analysis 

In order to evaluate the reliability of the IOTN grading, 
10 patients were examined twice within a week, and their 
data was analyzed using Cohen’s kappa, which indicated 
a  high level of  reliability (90%). The collected data was 
organized and tabulated in Microsoft Excel (Microsoft 
Corp., Redmond, USA) and subsequently subjected to 
a  statistical analysis using the IBM SPSS Statistics for 
Windows software, v. 28.0 (IBM Corp., Armonk, USA). 
A one-way analysis of variance (ANOVA) was conducted 
to evaluate the relationship between different personality 
traits and the IOTN grading, followed by Tukey’s post 
hoc test to determine the difference between each grade 
of malocclusion and the personality traits.

Results 
A total of 340 subjects were evaluated for the eligibil-

ity, out of which 80 subjects were excluded due to various 
reasons, resulting in a final sample size of 260 (Fig. 1). All 
subjects met the established inclusion criteria. 

The distribution of  the study population based on the 
IOTN DHC grading is outlined in Table 3. The mean age 
of  the study participants was 17.8 ±1.1 years. Male and 
female subjects were evenly distributed. Of the 260 subjects, 
27 were classified as having a grade 1 treatment need, 105 
as having a  grade 2 treatment need, and 128 as having 
a definitive need for orthodontic treatment (grade 3).

The descriptive statistics for the different grades 
of  IOTN and personality traits are depicted in Table  4. 
The highest levels of extroversion, agreeableness and con-
scientiousness were observed in patients in the grade  1 
IOTN DHC category, with mean values of 19.926, 20.259 
and 23.444, respectively. However, neuroticism emerged 
as the prominent trait in grades 2 and 3, with mean val-
ues of 35.857 and 36.320, respectively. All malocclusion 
groups exhibited comparable levels of openness.

Table 2. Big Five personality trait questionnaire

Item Likert scale

1. Is talkative

1–5

2. Tends to find fault with others

3. Does a thorough job

4. Is depressed or blue

5. Is original and comes up with new ideas

6. Is reserved

7. Is helpful and unselfish with others

8. Is somewhat careless

9. Is relaxed and handles stress well

10. Is curious about many different things

11. Is full of energy

12. Starts quarrels with others

13. Is a reliable worker

14. Can be tense

15. Is ingenious and a deep thinker

16. Generates a lot of enthusiasm

17. Has a forgiving nature

18. Tends to be disorganized

19. Worries a lot

20. Has an active imagination

21. Tends to be quiet

22. Is generally trusting

23. Tends to be lazy

24. Is emotionally stable and not easily upset

25. Is inventive

26. Has an assertive personality

27. Can be cold and aloof

28. Perseveres until the task is finished

29. Can be moody

30. Values artistic and aesthetic experiences

31. Is sometimes shy and inhibited

32. Is considerate and kind to almost everyone

33. Does things efficiently

34. Remains calm in tense situations

35. Prefers work that is routine

36. Is outgoing and sociable

37. Is sometimes rude to others

38. Makes plans and follows through with them

39. Gets nervous easily

40. Likes to reflect and play with ideas

41. Has few artistic interests

42. Likes to cooperate with others

43. Is easily distracted

44. Is sophisticated in art, music or literature

Table 3. Distribution of the study sample (N = 260)

Subjects Size Grade 1 Grade 2 Grade 3

Male 130 15 51 64

Female 130 12 54 64

Total 260 27 105 128

grade 1 – little or no treatment need; grade 2 – moderate to borderline 
treatment need; grade 3 – definitive need for treatment. Data expressed 
as frequency (n).
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Table 5 presents a comparison of individual personality 
traits with respect to different grades of  malocclusion. 
A statistically significant difference was observed in the 
occurrence of each personality trait across different mal-
occlusion groups (p  =  0.000), with the exception of  the 
openness trait, which exhibited comparable levels across 
all malocclusion grades (p = 0.414).

Tukey’s post hoc test was used to determine the differ-
ence between each grade of malocclusion and the person-
ality traits. The results of this analysis are presented in 

Table  6. A  significant difference was identified between 
grades 1 and 2, grades 1 and 3, and grades 2 and 3 for 
extroversion and agreeableness. For the personality traits 
of conscientiousness and neuroticism, a significant differ-
ence was observed between grades 1 and 2 and between 
grades 1 and 3. However, there were no significant differ
ences between grades 2 and 3 for these traits. Additionally, 
there was no significant difference between the grades 
of orthodontic treatment need for openness.

Discussion
Malocclusion is a deviation from normal or ideal occlu-

sion, which can cause a variety of issues, including func-
tional and aesthetic concerns. With regard to appearance 
or aesthetics, it can be a potential cause of various psy-
chological issues, including negative body image, low self-
esteem, lack of confidence, depression, feeling like an out-
sider, or social withdrawal.18–23 Although malocclusion is 
known to cause these problems, extensive studies related 
to the relationship between orthodontic treatment need 
and personality traits were never pursued. The current 
study tried to explore the different psychological and per-
sonality dimensions of the individuals with malocclusion.

It is a  difficult task to attempt to fit individuals into 
a  certain mold of  personality. Each person exhibits dif-
ferent characteristics, and the individual’s dominant 
personality is determined by their behavior during dif-
ferent situations. In this regard, the Big Five personality 
trait model is optimal, as it measures trait continuity in 
individuals and includes the bipolar trait dimension.24 
Therefore, we employed the Big Five model as a tool for 
studying personality traits of people in need of orthodon-
tic treatment. The validity and reliability of  the Big Five 

Table 4. Descriptive statistics for the index of orthodontic treatment need 
(IOTN) grades and the personality trait scores

Personality trait Group n M SD SE

Extroversion

grade 1 27 19.926 5.061 0.974

grade 2 105 13.638 3.813 0.372

grade 3 128 10.703 3.973 0.351

Agreeableness

grade 1 27 20.259 4.494 0.865

grade 2 105 17.914 3.417 0.334

grade 3 128 16.836 2.926 0.259

Conscientiousness

grade 1 27 23.444 6.647 1.279

grade 2 105 17.105 5.713 0.558

grade 3 128 15.555 4.354 0.385

Neuroticism

grade 1 27 27.333 7.380 1.420

grade 2 105 35.857 4.177 0.408

grade 3 128 36.320 4.158 0.368

Openness

grade 1 27 29.444 8.750 1.684

grade 2 105 28.448 9.110 0.889

grade 3 128 29.914 7.702 0.681

M – mean; SD – standard deviation; SE – standard error.

Table 5. Analysis of variance (ANOVA) for the index of orthodontic treatment need (IOTN) grades and the personality trait scores

Personality trait Source df Sum of squares Mean square F-stat p-value

Extroversion

between groups 2 2,007.033 1,003.516
61.658 0.000*

within groups 257 4,182.824 16.276

total 259 6,189.857 – – –

Agreeableness

between groups 2 275.857 137.929
12.539 0.000*

within groups 257 2,826.942 11.000

total 259 3,102.800 – – –

Conscientiousness

between groups 2 1,389.849 694.925
25.697 0.000*

within groups 257 6,950.054 27.043

total 259 8,339.903 – – –

Neuroticism

between groups 2 1,876.880 938.440
44.442 0.000*

within groups 257 5,426.777 21.116

total 259 7,303.600 28.199 – –

Openness

between groups 2 124.937 62.469
0.884 0.414

within groups 257 18,156.740 70.649

total 259 18,281.680 – – –

df – degrees of freedom; * statistically significant (p < 0.05).
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model questionnaire have been demonstrated in children, 
adolescents and adults in earlier studies, making it a tool 
of choice for the current study.25–27 

Although malocclusion can be classified in a  variety 
of  ways, the Angle’s classification is the most common. 
However, it does not provide an exact idea of how severe 
the malocclusion is or what the need for treatment is. In 
light of  these considerations, the DHC of  the IOTN is 
a valuable tool for evaluating the necessity of treatment, 
depending on the severity of  the malocclusion.14 In the 
present study, the DHC of the IOTN was used to catego-
rize the individuals into groups with little, moderate and 
definitive need for orthodontic intervention. The evalu-
ation of  the personality traits in relation to treatment 
need revealed that subjects with grades 2 and 3 exhib-
ited higher levels of neuroticism compared to those with 
grade 1 (low treatment need). In a separate study, Rasooli 
and Lavasani correlated the body image concept with the 
5-factor inventory.28 Their findings revealed a significant 
positive relationship between neuroticism, agreeableness 
and openness, as well as a significant negative correlation 
between conscientiousness and extraversion.28

According to MacNeill et al., high levels of neuroticism 
are associated with a  negative body image in females.29 

Malocclusion is related to the oral cavity, affecting 
an individual’s facial and smile aesthetics, which can have 
a  negative impact on their perception of  body image. 
Another article on the correlation between large body 
type and the Big Five personality trait model demonstrated 
a significant negative relationship between conscientiousness 
and body image.30

For all the grades of orthodontic treatment need, extro-
version received the lowest mean score, followed by agree-
ableness, conscientiousness and openness. Neuroticism, 

on the other hand, received the highest scores across all 
orthodontic treatment grades. The comparison between 
the different grades and the individual personality traits 
indicates that extroversion was more commonly observed 
in the grade 1 orthodontic treatment need group, which 
required little or no need for dental intervention.

The results of the current study demonstrate a signifi-
cantly higher level of  neuroticism in the grade 2 and 3 
orthodontic treatment need groups as compared to the 
grade 1 group. Good dental appearance is a  major fac
tor determining the social and psychological well-being 
of  individuals. Subjects with a  healthy dentition usually 
exhibit better psychosocial adjustment and greater 
intellectual abilities.31 As malocclusion affects dental 
appearance, it has a  direct impact on the interpersonal 
social skills. Thus, individuals with malocclusions tend 
to exhibit lower levels of extroversion and elevated levels 
of neuroticism. Similarly, previous studies reported that 
malocclusion is one of  the factors impacting the social 
success of  individuals.32,33 Subjects with neuroticism as 
their dominant personality trait experience emotional 
instability, irritability, anxiety, lack of  self-confidence, 
depression, and self-conscioussness.34 This underscores 
the significance of orthodontic treatment for grade 2 and 
grade 3 individuals in order to improve their dental and 
facial aesthetics. Research has demonstrated that indi-
viduals with malocclusion experience an improvement in 
their OHRQoL following orthodontic treatment.35,36 

Nevertheless, Spalj  et  al. discovered that personality 
traits do not mediate the self-perceived malocclusion 
rating,37 which is in contrast to the findings of  the present 
study. A recent study of a similar nature was conducted 
to assess how personality traits affect the relationship 
between malocclusion and the psychosocial impact of dental 

Table 6. Tukey’s post hoc test for the index of orthodontic treatment need (IOTN) grades and the personality trait scores

Personality trait Pair Difference 
of means SE Q Lower CI Upper CI Critical mean p-value

Extroversion

grade 1–2 6.288 0.616 10.215 4.236 8.340 2.052 0.000*

grade 1–3 9.223 0.604 15.266 7.209 11.237 2.014 0.000*

grade 2–3 2.935 0.376 7.814 1.683 4.187 1.252 0.000*

Agreeableness

grade 1–2 2.345 0.506 4.634 0.658 4.032 1.687 0.003*

grade 1–3 3.423 0.497 6.893 1.768 5.079 1.656 0.000*

grade 2–3 1.078 0.309 3.492 0.049 2.108 1.029 0.038*

Conscientiousness

grade 1–2 6.340 0.794 7.990 3.694 8.985 2.645 0.000*

grade 1–3 7.890 0.779 10.131 5.294 10.486 2.596 0.000*

grade 2–3 1.550 0.484 3.202 −0.064 3.164 1.614 0.063

Neuroticism

grade 1–2 8.524 0.701 12.157 6.186 10.861 2.337 0.000*

grade 1–3 8.987 0.688 13.060 6.693 11.281 2.294 0.000*

grade 2–3 0.463 0.428 1.083 −0.963 1.886 1.426 0.725

Openness

grade 1–2 0.997 1.283 0.777 −3.279 5.272 4.275 0.847

grade 1–3 0.470 1.259 0.373 −3.727 4.666 4.196 0.962

grade 2–3 1.466 0.783 1.874 −1.143 4.075 2.609 0.383

Q – studentized range statistic; CI – confidence interval; * statistically significant (p < 0.05).
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aesthetics.38 The authors observed that an  increase in 
the severity of malocclusion was associated with higher 
scores for neuroticism.38 These findings are similar to the 
results of the present study.

Given the absence of  research comparing personality 
trait changes in malocclusion patients before and after 
orthodontic treatment, the present study assessed the im-
pact of orthodontic therapy on the individuals’ personal
ity traits. Despite the formulation of  the inclusion and 
exclusion criteria to eliminate the confounding factors, 
the influence of  upbringing, socioeconomic conditions 
and environmental factors may have contributed to the 
inheritance of these traits in the study sample. Taking each 
factor into consideration is a tedious task that was beyond 
the scope of this study. However, it has been clearly estab
lished that individuals with poor OHRQoL exhibit higher 
levels of  neuroticism and lower levels of  conscientious
ness,39,40 while individuals who regularly visit the dentist 
show elevated levels of  extraversion, conscientiousness 
and openness.41

Interestingly, the openness trait score remained consis-
tent across all grades of orthodontic treatment need. It is 
safe to assume that the examined sample size was percep-
tive and open-minded, which enabled them to adapt to 
the changes.

A notable limitation of the study is the absence of a con
trol group. Additionally, the study could be strengthened 
by comparing the personality traits of  the malocclusion 
group with those of the normal occlusion group to validate 
the data. The study did not seek to evaluate the influence 
of  the age group of  individuals who required orthodon
tic treatment on the personality traits. A previous study 
that evaluated the influence of the years of experience in 
sports on the personality traits of an individual observed 
that the levels of extroversion increased in the individuals 
with more years of  experience in the sports, and the 
levels of  neuroticism decreased.42 Thus, it might be 
hypothesized that an individual with malocclusion may 
adapt to its limitations and not be influenced by the 
condition negatively or, on the contrary, malocclusion 
may affect their personality in a  negative way. Further 
in-depth research is necessary to ascertain whether 
the age of  malocclusion patients has an  impact on the 
development of personality traits.

Conclusions
In comparison to the population with low orthodon-

tic treatment need, the grade 2 and grade 3 orthodontic 
treatment need groups, i.e., those with a  moderate to 
significant need for treatment, exhibited higher levels 
of neuroticism. Additionally, the grade 1 group exihibit-
ing little or no treatment need displayed the attributes 
of  extroversion, agreeableness, conscientiousness, and 
openess at a higher level.
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