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Abstract 

The objective of this study is the assessment of the psychological status and of the personality type of patients 

reporting dento-maxillary anomalies using the BSI-53 (brief symptom inventory) psychological test and the BFI (big 

five inventory) personality test.  Methods: The BSI-53 and BFI tests were administered to 85 patients who were 

grouped in 5 degrees of severity of anomalies according to KIG. The personality and psychological status were 

analyzed and compared across groups. Results: a relevant statistic correlation was demonstrated between the “agree-

able” personality type and the degree of severity of the dento-maxillary anomaly. The people who visit the ortho-

dontics cabinet show high degrees of somatization and the BI-53 scores are significantly correlated with the BFI 

results.Conclusions: statistic differences were identified regarding the psychological status and the personality of 

patients with moderate dento-maxillary anomalies compared to those with severe anomalies, without pinpointing to 

a statistic difference between the socio-demographic characteristics of the subjects. 
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Introduction 

The oro-facial region shows the area of the 

greatest interest for the individual, since it is the 

area that directly influences interpersonal 

interactions, being the primary source of 

physical, verbal and emotional communication 

(Kumar et al. 2013). 

People with dento-maxillary anomalies may 

show psycho-social stress, either directly due to 

the “banter” of the entourage, or indirectly, 

through socio-cultural perceptions or 

stereotypes. A cultural example of stereotypes 

can be found in cartoons, where cartoonists use 

characters with a long face and upper incisors in 

forward growth to describe people with low 

intellect or for the satirical representation of a 

witch, as a negative character, who shows a 

growth deficit of the upper maxillary and a 

prominent chin. Facial attractivity is a key 

variable in the formation of the first impression 

and there is ample evidence that in the absence 

of other information, non-attractive people are 

perceived as unsocial, unpopular and less 

friendly (Phillips, Bennett, and Broder 1998). 

According to the data supplied by Ritchie and 

Roser, produced by the Institute of Metrics and 

Health Assessment, in 2017 over 790 million 

people suffered from mental diseases or 

disabilities and most people live in developed 

countries. That is more than one in ten people 

worldwide (10.7%) (Ritchie and Roser 2018). 

The current data revealed by the World Health 

Organization (WHO) are alarming: over 300 

million people around the world suffer from 

depression and approximately half of the mental 

conditions set in before the age of 14. Thus, 20% 
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of children and teenagers around the world 

suffer from conditions related to mental health 

or have problems correlated with these 

conditions. Each year, up to 900.000 suicides are 

recorded, being the second cause of death 

among people aged from 15 to 29 and 79% of 

these cases occur in countries with low to 

medium incomes. Until 2030, the mental health 

conditions, including depression anxiety and 

schizophrenia will most likely represent the 

main cause of mortality and morbidity in the 

world (Doraiswamy et al. 2019). The 

orthodontist, in the routine of the cabinet and in 

the absence of a specialized training in the 

psychological field, has a hard time identifying 

patients with psychic disorders, who usually 

possess the ability to show an artificially 

positive image of themselves in the socio-

professional environment. 

The psychological status of patients with dento-

maxillary anomalies has been the subject of 

many studies as early as 1970. Nonetheless, the 

results of such studies have been contradictory, 

certain authors concluding that patients with 

severe skeletal disorders show no particular 

psychic modifications compared to a control lot 

while other conclude the opposite, namely that 

patients with severe dento-maxillary anomalies 

show remarkable psychic modifications that 

require specialized support (Kovalenko et al. 

2011). Furthermore, there is little data in the 

specialized literature on the psychological status 

of patients with light or moderate dento-

maxillary anomalies. The controversial results of 

the studies may be attributable to several factors, 

such as: different study protocols, different 

psychological evaluation tools, a heterogenous 

study lot and so on.   

The collaboration with the patient and their 

motivation are essential factors in the success of 

the orthodontic treatment. Psychological 

problems may constitute a factor that 

jeopardizes the positive outcome of the 

treatment and, at the same time, the patient’s 

personality type is a determining parameter in 

the choice of the treatment type and in their 

adaptation and satisfaction at the end of the 

treatment (Cooper-Kazaz et al. 2012). 

According to researchers (Al-Omiri and Abu 

Alhaija 2006), patients who received orthodontic 

treatment and showed high neuroticism scores 

were associated with lower levels of satisfaction 

regarding therapy. In addition (Rammstedt et al. 

2017), conclude in their study that high 

neuroticism scores increase the risk of anxiety 

and depression, both in male and female 

patients. 

The purpose of this study is to assess the 

psychological status and the personality type of 

patients with dento-maxillary anomalies, prior to 

the beginning of the orthodontic treatment, using 

BSI and BFI questionnaires. The results will 

constitute the basis of a collaboration between 

orthodontists and psychologists, aiming at 

improving the outcome of the orthodontic 

therapy through a personalized management of 

the case. 

Materials and methods  

Selection of patients  

The research was conducted on 93 patients, aged 

between 13-49, who signed an informed consent 

form according to the German legislation. The 

study was conducted in a private clinic in 

Germany, from May 2018 to December 2019, 

with the approval of the management.  

For the statistic analysis we applied the 

following patient exclusion criteria: 

 Invalid questionnaires, with a fill-in 

degree lower than 80% 
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 Questionnaires that failed to indicate the 

esthetic component of the treatment 

necessity index (IOTN) – crucial in the 

analysis   

 Patients with a previous orthodontic 

treatment or those diagnosed with 

psychic disorders 

Following the application of the above criteria, 

85 patients were included in this study. 

 

Figure 1 Distribution of subjects on age groups  

Working instruments  

Big Five Inventory (BFI) 

For the analysis of the personality type, the BFI 

(Big Five Inventory) was used – the model of 

the five dimensions, its shorter version 

(Rammstedt et al. 2017). This instrument 

comprises 10 questions, and the answers are 

interpreted on a Likert scale as follows: 1 = 

complete disagreement, 2 = partial 

disagreement, 3 = neither agreement nor 

disagreement, 4 = partial agreement, 5 = 

complete agreement. The time to fill in the test 

was 1 minute. Using a brief presentation (each 

author suggests various connotations from the 

basic model), the five personality traits can be 

described as follows: 

 Openness towards experience 

(Openness) – O – it describes a person 

with artistic flair, close to art and music, 

open towards sensorial experiences and 

displaying scientific curiosity.    

 Consciousness – C – it detects reliable 

and orderly people, who prefer 

controlled and structured workplaces, 

willing to invest a lot of work to achieve 

their goal.  

 Extroversion – E – people with a good 

social presence, communicative, 

talkative, sociable, who feel at large in 

social contexts and always seek for a 

reason to interact. 

 Agreeability – A – it describes pleasant, 

non-aggressive people who are animated 

by pleasant feelings towards those 
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around them, children lovers, with good 

resistance to frustration and willing to 

help the others.  

 Neuroticism – N – it describes people 

with powerful neurotic accents, who 

easily feel negative emotions and 

display fears, anxiety, depression, 

vulnerability (Rammstedt et al. 2017). 

Brief Symptom Inventory (BFI-53) 

BSI is an assessment scale for 

psychopathological and psychological 

symptoms, measuring nine dimensions, namely: 

somatization, obsession-compulsion, 

interpersonal sensitivity, depression, anxiety, 

hostility, phobic anxiety, paranoid ideation and 

psychoticism, which can be resumed to reflect 

three global indices of psychological distress. In 

more detail, the degree of psychological distress 

is ranked on a Likert scale with 5 points, varying 

from 0 (“not at all”) to 4 (“extreme”). BSI 53 

has solid psychometric properties: in the initial 

administration of the questionnaire, the internal 

consistency coefficients varied from 0.71 to 0.85 

(Adawi et al. 2019). 

The scale also provides three global indices: 

 The global severity index (GSI) – it is 

the most sensitive indicator and it 

reflects both the number and the 

intensity of the symptoms   

 Positive symptoms total (PST) – the 

number of symptoms described as 

present  

 Positive syndrome distress index (PSDI) 

– it represents the average distress level 

the patient experiences   

At the same time, the inventory also contains 

four clinical indicators. These are: low appetite, 

insomnia, thoughts about death and the feeling 

of guilt. They are present in 4 questions and are 

not included in the calculation of 

psychopathological symptoms. 

This psychological instrument is the shorter 

variant of the SCL-90-R test, which is a 

multidimensional inventory for the evaluation of 

psychopathology, with a validity proven by 

many specialized studies. Approximately 8-12 

minutes were required to fill in the 

questionnaire. 

Classification of dento-maxillary anomalies  

The classification of dento-maxillary anomalies 

was made based on the groups of orthodontic 

indication,  the German model used by 

orthodontists to select patients with dento-

maxillary anomalies into 5 degrees of severity, 

according to the table below. A severity score 

equal or superior to 3 offers the possibility for 

children under 18 to receive free orthodontic 

treatment from the public health services (“KIG 

• Die Kieferorthopädischen Indikationsgruppen” 

n.d.). 
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DENTO-MAXILLARY 
ANOMALIES 

SEVERITY DEGREE 

1 2  3 4 5 

Cranio-facial 
anomalies 

A      Cheilopalatoschisis 
and other 
syndromes 

Anodontia 
 

U     Anodontia or 
extractions 

 

Eruption 
disorders 

S     Impacted 
teeth 

transposed teeth 

Sagittal 
inocclusion 

D < 3 
mm 

3-6 mm   6-9 mm > 9 mm 

Frontal 
inversed 
occlusion 

M     0-3 mm > 3 mm 

Open  
occlusion 

O < 1 
mm 

1-2 mm  2-4 mm > 4 mm  
dysfunctional 
form 

dysmetabolic form 

Deep  
occlusion 

T 1-3 
mm 

> 3 mm, 
with/without 
mucosal 
contact 

 > 3 mm, with 
traumatic 
mucosal 
contact 

  

Lingualized 
occlusion 

B     Lingualized 
total report 

 

Lateral 
reverse 
occlusion 

K  head-to-head 
report 

 bilateral 
total reverse 
report 

unilateral 
total reverse 
report 

 

Dento-
alveolar 
disharmony 
with crowding 

E < 1 
mm 

1-3 mm  3-5 mm > 5 mm  

Space deficit P  < 3 mm  3-4 mm > 4 mm  

 

 

Figure 2 Index of orthodontic indicators (KIG) used in this study to classify dento-maxillary anomalies, source: ACIO 
Premiumvorsorge GmbH, the authors’ translation and editing  

Table 1 Nominal distribution of subjects according to the degree of severity following the KIG classification  

 Location and 
classification 

of the 
anomaly 

D M O T B K E P A U S Total 

C
at
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ri
es

 o
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d
en

to
-

m
ax

ill
ar

y 
an

o
m

al
ie

s 

K
IG

 

1 5 0 1 1 0 0 1 0 0 0 0 8 

2 9 0 0 1 0 1 13 0 0 0 0 24 

3 1 1 0 2 0 4 3 0 0 0 0 11 

4 6 5 0 0 3 6 3 0 0 17 1 41 

5 1 0 0 0 0 0 0 0 0 0 0 1 

 Total 22 6 1 4 3 11 20 0 0 17 1 85 
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Results 

Socio-demographic characteristics of the 

study lot  

The socio-demographic characteristics of the 

study lot are shown in Table 2. No significant 

statistic differences were noticed between the 5 

KIG groups, which means that dento-maxillary 

anomalies affect all age groups, regardless of 

sex or education (signifiers P1=1,891, 

P2=5.061, P3=0,425). Furthermore, an 

inequality between study lot genders is 

observed, the female sex being present in a 

percentage of 74. 

Comparison between the personality type and 

the degrees of severity of anomalies, 

according to KIG   

Following the Pearson analysis of statistic 

correlation, the results show a significant 

statistic interdependence at the agreeability 

personality type characteristic. It shows a high 

degree of correlation with the results classified 

in the KIG groups. There are no statistic 

differences between the other personality traits. 

Thus, patients without or with light dento-

maxillary anomalies have a high degree of 

agreeability. The results are shown in Table 3. 

Comparison between the degrees of severity 

of anomalies and the psychopathological and 

psychological symptoms   

The mean results of answers to the BSI test are 

shown in Table 4. They indicate a significant 

statistic correlation for the somatization 

indicator (F=9,500) with a high degree of 

confidence (P=0.003). Moreover, for the anxiety 

indicator (F=5,146, P =0,026) and the insomnia 

clinic indicator (F=4,978, P=0,028) there is an 

interdependence with the degree of severity of 

anomalies. The results show no correlation for 

psychopathological symptoms: interpersonal 

sensitivity, hostility, paranoia, and psychoticism. 

A very important aspect which can be identified 

at the mean values of answers for the 3 

parameters with a high statistical significance 

(somatization, anxiety, and insomnia) is the 

increase of the mean value as the severity degree 

of the anomaly increases. These observations 

indicate an influence of the dento-maxillary 

anomalies on their psychological status.     

The global parameters of the study show an 

increase depending on the severity degree of the 

dento-maxillary anomaly. The evolution of 

indices is shown in Figure 3. This rising trend 

indicate the direct correlation between the 

psychopathological symptoms of patients and 

the severity degree of dento-maxillary 

anomalies.   

Comparison between the psychopathological 

symptoms and the personality type  

The comparison was made between the global 

severity index (GSI) and the five personality 

traits. The mean results are shown in Table 6. 

They indicate a statistically significant 

correlation for neuroticism (F =24,611) with a 

high degree of confidence (P=0,001). That is 

indicative of the fact that people displaying this 

dominant personality trait have a higher number 

and intensity of psychopathological symptoms. 

At the opposite pole is openness towards 

experience, with very low values (F=0.079). 

The separate analysis of neuroticism with the 

nine areas of psychopathology showed an 

extremely high correlation between them and 

paranoia, anxiety, and hostility, shown in Table 

7. 
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Table 2 Socio-demographic characteristics of subjects classified using the KIG classes 

 Categories Total Severity degrees of the dento-maxillary anomalies KIG Chi-Squared test 

1 2 3 4 5 Chi-squared p 

Gender M 23 2 2.35% 8 9.41% 4 4.71% 9 10.59% 0 - 1.891 0.756 

F 62 6 7.06% 16 18.82% 7 8.24% 32 37.65% 1 1.18% 

Age 13-20 29 3 3.53% 9 10.59% 2 2.35% 15 17.65% 0 - 5.448 0.709 

20-35 49 5 5.88% 12 14.12% 9 10.59% 22 25.88% 1 1.18% 

35-47 7 0 - 3 3.53% 0 - 4 4.71% 0 - 

Education 10 classes 33 3 3.53% 11 12.94% 3 3.53% 15 17.65% 1 1.18% 3.016 0.933 

Bachelor degree 31 3 3.53% 7 8.24% 5 5.88% 16 18.82% 0 - 

University 21 2 - 6 7.06% 3 3.53% 10 11.76% 0 - 

Total 85 8 24 11 41 1   

 
 Table 3 Average results for BFI10 tests classified according to KIG categories 
 The results of the BFI10 test classified according to the severity degrees of anomalies KIG 

Dimension Severity degrees of the dento-maxillary anomalies KIG Pearson Correlation 

1 2 3 4 5 Fgroup P 

Extroversion 0.50  2.06 0.96  2.01 -0.36  2.64 1.15  1.68 2.00  0.00 0.73 0.39 

Agreeableness -0.13 1.69 1.25  1.33 1.18  1.75 1.49  1.25 0.00  0.00 4.09 0.05 

Awareness 1.25 1.98 1.21  1.53 1.09  2.11 1.39  2.00 2.00  0.00 0.18 0.67 

Neuroticism 0.00 2.06 -0.46  2.12 0.73  2.26 -0.63  1.84 -1.00  0.00 0.59 0.44 

Opening 0.63 1.22 1.00  2.02 1.55  1.44 0.90  1.65 1.00  0.00 0.01 0.91 
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Table 4 Average values for the BSCL53 test classified according to KIG categories  

Dimension Severity degrees of the dento-maxillary anomalies KIG Pearson Correlation 

1 2 3 4 5 Fgroup P 

Somatization  1.13  1.69 3.08  3.43 3.73  3.93 5.17  5.16 15.00  0.00 9.500 0.003 

Obsessive - compulsive 4.38  3.64 4.79  3.11 4.18  3.74 5.73  4.33 6.00  0.00 1.402 0.240 

Interpersonal sensibility 2.75  1.64 3.96  3.82 3.09  3.40 3.07  2.87 7.00  0.00 0.077 0.781 

Depression 3.38  2.91 3.29  2.82 3.82  3.21 4.00  3.38 3.00  0.00 0.654 0.421 

Anxiety 2.13  2.42 3.13  3.03 3.00  3.30 4.49  3.58 6.00  0.00 5.146 0.026 

Hostility 1.88  2.15 3.08  3.09 2.91  3.55 2.98  3.19 0.00  0.00 0.087 0.769 

Phobic anxiety 1.38  1.49 2.46  2.27 3.18  3.54 2.76  3.60 6.00  0.00 1.296 0.258 

Paranoia 2.63  2.60 3.54  3.83 4.64  4.18 3.71  3.44 2.00  0.00 0.242 0.624 

Psihoticism 2.63  3.28 1.88  2.26 2.36  2.99 3.07  3.55 2.00  0.00 0.242 0.624 

GSI 0.45  0.36 0.59  0.41 0.64  0.59 0.71  0.52 0.98  0.00 2.519 0.120 

PST 23.75  19.12 31.29  21.64 34.09  31.11 37.71  27.75 52.00  0.00 2.519 0.116 

PSDI 15.13  8.31 18.83  11.87 20.45  11.10 20.98  12.83 16.00  0.00 1.310 0.256 

 
Table 5 Clinical indicators of the BSI test  

Dimension Severity degrees of the dento-maxillary anomalies KIG Pearson Correlation 

1 2 3 4 5 Fgroup P 

Low appetite 0.00  0.00 0.50  1.00 0.45  0.66 0.88  1.27 1.00  0.00 1.224 0.272 

Insomnia 0.63  0.99 0.71  1.02 0.91  1.16 0.85  1.14 4.00  0.00 4.978 0.028 

Thoughts of death 0.13  0.33 0.08  0.28 0.91  1.50 0.29  0.71 0.00  0.00 1.363 0.246 

Feelings of guilt 0.75  1.30 0.79  0.82 0.91  1.16 0.71  1.02 0.00  0.00 0.784 0.378 
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Figure 3 Evolution of global BSI indicators distributed on KIG severity degrees  

Table 6 Correlation between the global indicators of the BFI 53 test and the dimensions of the BFI10 personality test 

Global BSI-53 indicators GSI PSDI 

Pearson test - results Fgroup P Fgroup P 

Dimensions of 
personality 
test BFI10 

Extroversion 0.968 0.328 0.352 0.554 

Agreeableness 0.437 0.510 0.004 0.949 

Awareness 1.079 0.302 0.775 0.381 

Neuroticism 24.611 < 0.001 0.838 0.363 

Opening 0.079 0.780 0.066 0.798 
Table 6 Correlation between neuroticism and the dimensions and clinical indicators of the BSI53 test 

Global BSI-53 indicators GSI 

Pearson test - results Fgroup P 

Dimensions of 
personality 
test BFI10 

Somatization 7.921 0.006 

Obsessive - compulsive 4.223 0.043 

Interpersonal sensibility 12.734 0.001 

Depression 9.270 0.003 

Anxiety 24.224 < 0.001 

Hostility 22.588 < 0.001 

Phobic anxiety 11.158 0.001 

Paranoia 35.925 < 0.001 

Psihoticism 9.848 0.002 
 

Discussion  

The purpose of the study is the increase of the 

awareness on the effects of dento-maxillary 

anomalies on patients’ psychic condition. The 

results pertaining to the psychological status 

indicate that patients with dento-maxillary 

anomalies of a higher degree of severity have 

higher scores at the psychological profile of the 

somatization type compared to individuals with 

neutral occlusion. The somatic discomfort 
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cannot be explained by any general medical 

condition, somatization being strictly connected 

to the other psychological characteristics, most 

frequently with depression and anxiety. The 

underlying triggers for somatization can be 

stressful situations ignored by patients, such as 

“banter” and social stereotyping, a fact also 

confirmed by (Lanzara, Scipioni, and Conti 

2019). Furthermore, they tend to call more often 

on the services of public health, being convinced 

of the existence of an undiagnosed somatic 

disease  (Page et al. 2013). 

Among all psychological profiles, anxiety is 

present at many patients with a high severity 

degree of the anomaly. This condition 

aggravates and worsens the evolution of existing 

morbid conditions, leading to stress, disability 

and even depression. The result is also 

confirmed by (Phillips, Broder, and Bennett 

1997). Anxiety seems to be intricately connected 

to the vicious habits (finger-sucking, oral 

respiration, atypical deglutition, etc.) practiced 

by patients, habits that can cause or aggravate 

anomalies, a fact also noticed  by (Silva et al. 

2019).  

Regarding the personality type, the study reveals 

a powerful correlation between agreeability and 

patients with light dento-maxillary anomalies. 

Thus, these individuals are more 

communicative, more sociable and more willing 

to interact and are characterized by a higher 

willingness to follow an orthodontic treatment 

(Hansen et al. 2013) while those with more 

serious dento-maxillary anomalies show higher 

neuroticism scores and are introvert and more 

vulnerable, being often dissatisfied with the 

orthodontic treatment (Al-Omiri and Abu 

Alhaija 2006). The results of the statistical 

analysis of the study lot are in agreement with 

those found in the study conducted by (Zhang et 

al. 2012).  

We have assessed that patients with dento-

maxillary anomalies are subject to continuous 

distress, not only physical, but also psychic. This 

aspect is indicated by the high scores of PST, 

PSDI and GSI global indices obtained at the BSI 

test by subjects classified in the high severity 

degrees of anomalies.  

In the analysis of the personality type and of the 

psychopathological symptoms we noticed a 

powerful correlation between neuroticism and 

the global index of symptoms, which indicates 

that people with this type of dominant 

personality are more likely to develop certain 

psychopathological disorders than the other 

personality types. By separately analyzing the 

relation between neuroticism and the nine 

psychopathological areas, we noticed powerful 

correlations with disorders such as anxiety, 

paranoia, and hostility. The neuroticism 

indicator with a high value seems to be a 

prominent characteristic for most personality 

disorders, and that is why it is used as the main 

reference for personality disorders (Henriques-

Calado et al. 2014). These results are in 

agreement with those obtained by (Santesteban-

Echarri et al. 2020; Muris, de Jong, and Engelen 

2004).  

Conclusions 

The results of the study indicate an 

interdependence between the type of personality, 

the psychological status, and the severity degree 

of dento-maxillary anomalies. Patients with 

anomalies show different types of personality 

and psychological indicators and the parameters 

change depending on their degree of severity. 

More 

ver, it becomes clear that an early treatment of 

anomalies is required due to their impact on 

patients’ psychological status. That allows a 

harmonious development, both from a physical 
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and psychic perspective by alleviating a 

potential psychological impact on the patient. 

At the same time, we underline the necessity to 

change the medical approach, from the model of 

the traditional medicine – biomedical, to the bio-

psychosocial, which allows the doctor a wider 

perspective on the patient. This approach 

identifies quantitative and qualitative changes 

that can be used to accurately diagnose and 

suggest a treatment plan that coincides with the 

patients’ needs and expectations and that leads 

to a therapeutic success. 

This study constitutes the basis of future 

research in the field of the psychological status 

of patients with dento-maxillary anomalies. To 

further support our results, the study lot should 

be enlarged, and additional questionnaires 

should be used regarding the quality of the 

patients’ lives and their motivation in the choice 

of the orthodontic treatment. Moreover, the 

surveillance and correlation of 

psychopathological modifications during the 

orthodontic treatment may lead to a significantly 

improved understanding of the treatment impact 

in alleviating the patients’ psychopathological 

conditions. 
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