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Background: Dental malocclusions can be considered not only as an oral health problem, 

because they are linked to quality of life perception. Many factors related to malocclusion have 

strong influences on the perception of facial esthetics (eg, anterior tooth alignment, tooth shape 

and position, lip thickness, symmetric gingival or tooth contour, lip profile, and overjet). Many 

reports have shown that the perception of facial esthetics can influence psychological develop-

ment from early childhood to adulthood. The aim of this study is to investigate the effect of 

dental malocclusion on self-esteem in a sample of adolescents.

Materials and methods: The study population was composed of 516 orthodontically untreated 

subjects (256 males) mean ages 13.75±1.977 years recruited from schools in the Campania 

region of Italy between January 2011 and July 2011. To evaluate the self-esteem grade in our 

population, all subjects filled out the Multidimensional Self Concept Scale questionnaire and 

attended an orthodontic clinical evaluation to estimate dental occlusal aspects.

Results: Pearson’s analysis shows the relationship in our sample between some occlusal 

characteristics (crossbite and dental crowding) and aspects of self-concept evaluation (social, 

competence, academic, physical, and global score) of the Multidimensional Self Concept Scale 

questionnaire. Moreover, logistic regression analysis shows the potential role of dental crowd-

ing (odds ratio 5.359; 95% confidence interval 3.492–8.225) and crossbite (odds ratio 6.153; 

95% confidence interval 3.545–10.678) as risk factors for development of global self-concept 

score abnormalities.

Conclusion: Our findings confirm the relationship between psychosocial well-being, self-

esteem, and dental malocclusion among adolescents.
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Introduction
Physical appearance seems to play a key role in self-esteem1,2 in all epochs of life. In 

pediatric age, body self-image could be altered and undermined by physical illness3–5 

and by malocclusion, with great impact on all aspects of life, such as socialization, 

emotional and functional aspects of life, and familiar inter-relationships,6–10 and also 

between the ages of 8 and 10 years.10 Malocclusions and altered dentofacial esthetics 

often do not compromise oral function but can influence a person’s body image forma-

tion, emotional development, self-esteem, and social integration worldwide.11–14

In this light, malocclusion may be considered not only as an oral health problem, 

because it is linked to general quality of life, even if the relationship between emotional 

and/or social well-being and malocclusions is still not clarified or widely considered 

in the clinical literature. Moreover, improvement in esthetic satisfaction due to the 
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treatment of severe malocclusion improves oral health-related 

quality of life, particularly by decreasing psychological dis-

comfort and psychological disability.15

On the other hand, facial esthetic alterations can impact 

general well-being perception, as shown in young adults 

presenting severe malocclusion,16 suggesting the need for 

seeking orthodontic treatment in order to improve personal 

appearance.17,18

Alternatively, many other factors related to malocclusion 

seem to have strong influences on the perception of facial esthet-

ics, as reported by many studies about the effects of anterior 

tooth alignment, tooth shape and position, lip thickness, sym-

metric gingival or tooth contour, lip profile, and overjet.19–21

Moreover, Badran22 reported in 2010 the effect of physi-

cal appearance on self-concept and social acceptance, show-

ing that students who had a need for orthodontic treatment 

demonstrated a lower self-esteem than those with little or no 

need for orthodontic treatment.

Finally, the specific relationship between malocclu-

sion and emotional and social well-being has not yet been 

clarified. Therefore, the aim of the present study was to 

investigate the effect of dental malocclusion on self-concept 

in a sample of adolescents.

Subjects and methods
Study population
The study population was composed of 516 orthodonti-

cally untreated subjects (256 males) with a mean age of 

13.75±1.977 years, recruited from schools in the Campania 

region of Italy. Students with craniofacial abnormalities or 

who had already finished their orthodontic treatment and those 

who were undergoing treatment at the time of the study were 

excluded. Other exclusion criteria were the following: genetic 

syndromes,23–26 allergies, endocrinological problems (eg, dia-

betes), preterm birth,27,28 neurological (eg, epilepsy, primary 

headaches)29–40 or psychiatric symptoms (attention-deficit/

hyperactivity disorder, depression, behavioral problems), 

mental retardation (intelligence quotient [IQ] #70), border-

line intellectual functioning (IQ ranging from 71 to 84),41,42 

overweight (body mass index $85th percentile) or obesity 

(body mass index $95th percentile),43,44 sleep disorders,45–51 

primary nocturnal enuresis or encopresis,52–55 and anticonvul-

sant56–58 or psychoactive drug administration.

To evaluate the self-esteem rate in our population, all 

subjects filled out the Italian version of the Multidimensional 

Self Concept Scale (MSCS) questionnaire,59,60 and an orth-

odontic clinical evaluation to estimate the dental occlusal 

aspects was performed.

All the subjects were recruited from the same urban 

area, were all Caucasian, and held a middle-class socioeco-

nomic status (between class II or class III, corresponding 

to 28,000–55,000 euros/year to 55,000–75,000 euros/year, 

respectively, according to the current Italian economic leg-

islation parameters) as previously reported.4–7

All parents gave their written informed consent. The Depart-

mental Ethics Committee at the Second University of Naples, 

Naples, Italy, approved the study. The study was conducted 

according to the criteria of the Declaration of Helsinki.61

Multidimensional Self Concept Scale
As reported in a previous study,4 the Italian version of the 

MSCS60,61 was used to measure global self-concept and six spe-

cific domains of self-concept: social, competence, affect, aca-

demic, family, and physical. Each domain consists of 25 items. 

Each item ranged from 1 (strongly agree) to 4 (strongly 

disagree). Negatively worded items were reverse scored. The 

raw global score and domain scores were calculated as sums of 

all items or of domain-specific items. The global and domain 

scores were then standardized (IQ metric) using the standard 

score conversions available in the user manual. A higher score 

indicates a more positive self-concept.

The MSCS was used to assess global and domain-specific 

self-concepts. The MSCS is a 150-item self-report inventory 

appropriate for either individual or group administration 

to youth between the ages of 9 and 19 years, inclusive. 

The MSCS provides a total scale score, as well as standard  

scores (mean =100; standard deviation =15) for each of six 

domain-specific scales (ie, social, competence, affect, aca-

demic, family, and physical). The MSCS is based on a more 

comprehensive context-dependent, multidimensional model 

of social emotional adjustment and assessment. Consistent 

with other self-concept measures, the MSCS appears to 

assess a robust construct that is fairly invariant across various 

demographic variables.

For the Italian MSCS version, the total scale internal 

consistency was 0.98 for the entire scale, and for the six 

scales ranged from 0.87 to 0.97.

Orthodontic clinical examination
As previously reported,62–65 characteristics of dental occlusion 

were studied using latex gloves, dental mouth mirrors, and 

millimetric rulers. No radiographs, study casts, or previous 

written records were used. Personal data and information 

about orthodontic treatment were obtained from each subject. 

The examination lasted approximately 15 minutes per child, 

according to World Health Organization (1985) guidelines.66 
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The orthodontic examinations included molar relationship, 

posterior crossbite or scissor bite, overjet and overbite, 

crowding, and diastemas.

Molar relationship
The relationship between the upper and lower first permanent 

molars was determined according to Angle’s classification, 

as reported by Perillo et al.62 Patients with subdivision mal-

occlusions were included in the class II or class III groups 

on the basis of the predominant occlusal characteristic, or 

according to the relationship between the canines.

Overjet and overbite
Values between 0 mm and 4 mm were considered normal.

Posterior crossbite
A posterior crossbite was diagnosed when there was a 

crossover of at least one tooth in the posterior segments of 

the dental arches. A posterior crossbite could be unilateral 

(right or left) or bilateral.

Scissor bite
A scissor bite was considered to be present when the palatal 

cusps of the upper molars were positioned buccally in rela-

tion to the buccal cusps of the lower molars.

Crowding and diastemas
These were recorded for the anterior as well as for the pos-

terior segments. A midline diastema was considered to be 

present when there was a space of at least 2 mm between the 

maxillary central incisors.

Statistical analysis
In order to evaluate the correlation between occlusal charac-

teristics and global and domain-specific self-concept derived 

from the MSCS questionnaire, the Pearson’s correlation test 

was applied. The Student’s t-test was performed in order to 

compare the mean values of global and domain-specific self-

concept score between children with and without dental crowd-

ing and crossbite, respectively. Chi-square test was used for the 

comparison of sex distribution in the examined groups.

For all statistical analysis, significant P-values ,0.05 

were considered. Moreover, in order to improve the statisti-

cal significance, the Bonferroni P corrected values were 

obtained. All data were coded and analyzed using the com-

mercially available STATISTICA 6.0 package for Windows 

(StatSoft, Inc., Tulsa, OK, USA). Then, the role as risk factors 

of dental crowding and crossbite in development of self-

esteem abnormalities, scored from MSCS global self-concept 

value, was estimated using 95% confidence intervals (CI) 

of odds ratio (OR) calculations with online software (http://

www.hutchon.net/ConfidOR.htm).

Results
Table 1 shows the Pearson’s analysis results between cross-

bite, dental crowding, and self-concept evaluation findings 

(social, competence, affect, academic, physical, and global 

score) according to MSCS questionnaire (Table 1).

Table 2 shows a statistically significant reduction in 

MSCS mean values of children with dental crowding in 

respect of children without this disturbance; moreover, 

children with dental crowding show mean values in the 

pathological range (#86) for social (P,0.001), competence 

(P,0.001), physical (P,0.001), and global score (P,0.001) 

of MSCS (Table 2).

Table 3 shows the results of self-concept evaluation 

(MSCS score values) in children with crossbite compared 

with children without crossbite. In these subjects, the values 

of MSCS score were significantly lower than children without 

crossbite and were in the pathological range (#86) for social 

Table 1 Pearson’s correlation values between dental occlusion characteristics and specific domains of self-concept according to 
Multidimensional Self Concept Scale parameters

Social Competence Affect Academic Family Physical Global score

Class I 0.02 0.02 -0.05 -0.02 -0.04 0.04 0.01
Class II 0.03 0.00 0.05 0.04 0.06 -0.02 0.02
Class III -0.10 -0.04 0.01 -0.04 -0.04 -0.05 -0.07
Crossbite -0.48a,b -0.31a,b 0.00 -0.14a -0.10 -0.39a,b -0.41a,b

Scissor bite -0.01 0.07 0.09 0.12 0.13a 0.02 0.04
Overbite -0.01 0.01 0.02 0.09 0.07 -0.02 0.02
Overjet 0.10 0.10 0.00 0.13a 0.08 0.07 0.11
Dental crowding -0.51a,b -0.54a,b -0.28a,b -0.22a,b -0.15a -0.47a,b -0.52a,b

Diastemas 0.10 0.12 0.15a 0.10 0.10 0.07 0.09

Notes: aValues were statistically significant (P#0.05); bP-values #0.001.
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of environmental stimuli. Therefore, various physical, psy-

chological, and social factors that affect perceptual judgments 

are described and relate to the development and maintenance 

of self-image and/or concept.68 In fact, generally, orthodontic 

treatment is normally requested for cosmetic need, and dentofa-

cial problems causing cosmetic impairment can be considered 

as detrimental because of their adverse effect on an adolescent’s 

self-esteem69 and possible unfavorable social responses.70 In 

this perspective, our findings about the presence of self-esteem 

pathological scores in subjects with dental crowding and those 

with crossbite could be interpreted (Tables 2 and 3).

Alternatively, the relationship between physical appear-

ance and perception of an esthetic deviation and the impact 

of such a deviation on self-esteem and body image can be 

considered as an important issue for determining the benefits 

and outcomes of orthodontic treatment that are also largely 

determined by biological and psychological factors.71

Anyway, several social, cultural and psychological factors, 

and personal norms can influence the perception of physical 

attractiveness.72,73 In general, high income social class indi-

viduals are considered to be more critical, whereas younger 

children are usually less aware of their dental appearance,72 

even if adolescents reported similar perceptions of malocclu-

sion irrespective of sex or social background, when scored by 

an examiner as having similar dental esthetics.74

In fact, studies in social psychology suggest the key role 

of physical attractiveness also for social interaction influenc-

ing the perception of an individual’s social skill.75,76 In this 

point of view, we could explain our results about the appar-

ently simultaneous pathological reduction in self-concept 

score of social and physical domain for subjects with dental 

crowding (social 78.455±22.55; physical 77.428±24.769, 

respectively) such as among subjects with crossbite (social 

64.415±26.970; physical 67.031±23.559, respectively).

Moreover, Trulsson et  al77 have suggested that 14 to 

17-year-old youths could be identified as the most vulnerable, 

with regard to psychological well-being and higher levels of 

pain during the phases of orthodontic treatment. Recently, 

Peres et al78 have suggested that adolescents reported pleasant 

esthetics as an important factor for psychosocial well-being 

and, in general, that orthodontic treatment is accepted as an 

important part of the health service, especially due to the 

psychological impact of malocclusion on self-esteem.

Conversely, our findings tend to confirm this relationship 

between psychosocial well-being, self-esteem, and dental 

malocclusion among adolescents, as pinpointed by the lower 

score in more self-esteem domains (social, competence, phys-

ical, and global scores) of subjects with dental crowding and 

Table 3 Comparison of mean distribution in specific domain 
and global score of Multidimensional Self Concept Scale between 
subjects with crossbite and subjects without crossbite

Crossbite  
(N=65)

No crossbite  
(N=451)

Pa

Sex (male/female) 31/34 225/226 NS
Age 13.819±1.412 13.656±1.902 NS
Social 64.415±26.970 94.137±19.428 ,0.001
Competence 72.092±20.685 90.346±19.867 ,0.001
Affect 95.938±13.624 97.685±11.982 NS
Academic 90.954±11.108 96.002±12.638 0.019
Family 97.000±9.520 100.253±10.678 NS
Physical 67.031±23.559 91.652±20.748 ,0.001
Global score 71.062±21.568 93.018±17.084 ,0.001

Notes: aP-value #0.05 was considered statistically significant. Bonferroni corrected 
values. The data in the Crossbite and No crossbite columns are shown as mean ± 
standard deviation.
Abbreviation: NS, not significant.

Table 2 Comparison of mean distribution in specific domain and 
global score of Multidimensional Self Concept Scale between sub
jects with dental crowding and subjects without dental crowding

Dental  
crowding 
(N=222)

No dental  
crowding 
(N=294)

Pa

Sex (male/female) 110/112 146/148 NS
Age 13.959±2.174 13.591±1.802 NS
Social 78.455±22.550 99.408±18.351 ,0.001
Competence 76.648±21.786 96.653±15.280 ,0.001
Affect 94.162±13.035 99.959±10.907 ,0.001
Academic 93.464±10.582 96.803±13.708 0.021
Family 99.108±11.008 100.398±10.240 NS
Physical 77.428±24.769 96.949±16.512 ,0.001
Global score 80.459±19.805 97.646±14.831 ,0.001

Notes: aP-value #0.05 was considered statistically significant. Bonferroni corrected 
values. The data in the Dental crowding and No dental crowding columns are shown 
as mean ± standard deviation.
Abbreviation: NS, not significant.

(P,0.001), competence (P,0.001), academic (P=0.019), 

physical (P,0.001), and global score (P,0.001).

Finally, odds ratio analysis shows the potential role of 

dental crowding (OR =5.359; 95% CI 3.492–8.225) and 

crossbite (OR =6.153; 95% CI 3.545–10.678) as risk factors 

for development of global self-concept score abnormalities.

Discussion
The main findings of our study could be summarized with 

the higher prevalence of low self-concept in adolescents with 

dental malocclusion, representing a significant risk factor for 

global dissatisfaction. On the other hand, esthetics can be 

defined as relating to feeling independent from an educational 

level,67 and the perception can be defined as the organization 
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crossbite (P,0.001 for all variables). In addition, considering 

that the appearance of the mouth and the smile plays an impor-

tant role in other people’s judgment of facial attractiveness,79 

we could explain the role as risk factors for development of 

low self-esteem of abnormalities of anterior occlusion such 

as dental crowding and posterior crossbite, as shown in our 

results (respectively OR =5.359; 95% CI 3.492–8.225 and OR 

=6.153; 95% CI 3.545–10.678). Moreover, previous surveys 

have showed that most people believe dental appearance to 

be important in social interactions.80,81 However, the impact 

of dental or peri-oral appearance differs among various sex 

and age groups.

Conversely, adolescent girls seem to perceive dental appear-

ance as the more important characteristic, with maxillary 

anterior crowding having a greater influence than protrusion, as 

suggested also by a recent report.82 Undoubtedly, malocclusion 

has a psychological impact in adolescents, related to the severity 

of malocclusion, but without influence of social class.82

Finally, body image quality of life was affected not only 

by specific pathologies related to body image disturbances83 

but also by orthodontic impairment such as malocclusion. 

Alternatively, orthodontists traditionally consider restored 

oral health, function, and esthetics as the principal therapeutic 

goals.84 However, improved esthetics and its positive psycho-

social impact are increasingly being accepted as important 

benefits of treatment.85

We have to take into account two significant limitations 

for the present study: the lack of a control group of adoles-

cents without dental malocclusion and the lack of orthodontic 

follow-up. Notwithstanding these limitations, our findings 

pinpoint that dental malocclusion can impact adolescent self-

esteem and social contacts, consequently impairing all aspects 

of quality of life, suggesting the importance of more attention 

to patients’ psychological aspects for correct treatment. 

Disclosure
The authors report no conflicts of interest in this work.
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