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Abstract:  One of the territories of dental psychosomatics is the link between personality characterisctics and dental status. The aim of the 
present study was to survey the relationship between temperament and character factors and dental status in police students. It can 
be hypothesized, that some temperament factors can increase the risk for dental health problems. After dental screening 792 police 
students completed the Temperament and Character Inventory (TCI) devised by Cloninger. 57.5% of students rated their own teeth 
as being in good or very good condition, and only 2.8% as bad condition. In persons rating their dental status as “good”, the average 
DMFT was 9.23±5.01 (mean±S.D.). In students assessing their own oral health as bad, TCI results showed that a higher percentage 
of students displayed extravagance, impulsiveness, disorderliness than the overall population. Among the students with good self-
assessment but bad teeth, there was a higher percentage of students displaying passivity, low assertiveness, and introversion. The 
temperament and character factors may have negative consequences for students in an institution which exposes them to high stress 
level. It may be useful to screen these students using subjective health questionnaires in order to permit more effective efforts to 
positive health behaviour.
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1. Introduction
Vocational training for law enforcement agencies in 
Hungary takes place in special residential schools which 
students enter after graduating from secondary school. 
After completing the course, they begin their careers as 
non-commissioned officers. Training lasts for two years 
and classes for each year run concurrently.
 Processes in the oral cavity are part of everyday life 

and the signs of external and internal influences quickly 
become apparent there. External psychogenic factors 
causing somatic symptoms in the periodontium, the oral 
mucosa and the temporomandibular joint have been the 
subject of several studies [1-4]. It is also known that the 
condition of the periodontium is affected by stress, in-
appropriate health behaviour and difficult living circum-
stances [5-7]. However, in the latest 10 years we have 
found only one paper, on the relationship between den-
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tal health, caries and psychic effects [8]. 
 The reaction of persons with varying temperament 
and character to these factors may show up in the most 
diverse psychosomatic phenomena and conditions. Ba-
ranyai et al. (2006) found that the knowledge of risk fac-
tors may not in itself cause people to avoid harmful phe-
nomena, i.e. the knowledge of hazards can be weakly 
associated with behaviour [9].
 In their psychobiological model, Cloninger et al. 
(1993) associated temperament and character factors 
defining the personality type of individuals with various 
phases of personality development. The theory de-
scribes personality using four temperament and three 
character factors which are measured based on the pur-
pose-designed Temperament and Character Inventory 
(TCI) [10].
 The internationally accepted measure – also used 
in Hungary – of the number of decayed (D), missing 
(M) and filled (F) teeth (T) is the DMFT index, and is 
registered using a WHO-approved form [11]. In the lat-
est years there is only one study  giving data on the 
dental decay of young men called up for military service 
in Hungary, measured by the attendance at school den-
tistry service [12]. In a study about recruits to the Aus-
tralian armed forces, Dawson and Smales (1994) found 
no correlation between the numbers of filled teeth due to 
change of dentist [13]. Suman et al. (2008) studied Cro-
atian soldiers in two groups (those who had been de-
ployed in live combat and those who had not) and found 
the former to have significantly worse oral health [14].
Vered and Sgan-Cohen (2003) examined discrepancies 
between questionnaire results and physical measure-
ments among 4920 young (21 years old) Israeli people 
serving compulsory military service, and found that they 
were not correct or objective in their self-assessment of 
“good” and “bad” dental status; that is their self-assess-
ment was not appropriate [15].
 We could not find any similar Hungarian survey; the 
closest in subject was a publication involving the Dental 
Anxiety Scale [16].
 The aim of the present study was to survey the 
temperament and character factors that characterise 
students recruited to the law enforcement services and 
their respective dental status. The primary research 
question was whether temperament and character fac-
tors were linked to dental status.
 

2. Patients and methods
The subjects of this study were law enforcement school 
students who were exposed to a sudden increase in ex-
pectations and a new environment imposing a high de-

gree of stress and they were also subject to increased 
physical exertion at the same time.
 The study involved 792 law enforcement school stu-
dents of an average age of 20.43±1.25 (mean±S.D.) 
years. The male/female ratio was 715/77. After receiv-
ing appropriate information and signing a consent form, 
the subjects completed, by computer, the  Temperament 
and Character Inventory (TCI) with 240 items devised by 
Cloninger et al. in 1994 [17]. The bases for interpreting the 
TCI results are the standardised scores on the 7 dimen-
sions. Raw scores are converted to standard or T-scores 
by a special formula. A T-score of 50 is the average of 
the sample used for standardisation [17]. Between 40-60 
T-scores is 68% of the samples used for standardisa-
tion (considering the normal distribution), between 60-70 
and 30-40 T-scores is 14 and 14% of the sample, above 
and below these scores is 2 and 2% of the remaining 
sample. The 40-60 T-score is called the “average” zone, 
the 60-70/30-40 T-score is called “strongly above/below 
average” zone, and over these scores “extreme or very 
strongly above/below average” zone.
 In our study, students’ average T-scores were in the 
average range, between 45 and 55 except for self-di-
rectedness, whose T-score was slightly above average, 
57.57±8.43. 
 This was preceded by a dental screening where 
their DMFT was measured [11]. All participants were ex-
amined by a single dental examiner (I.F.). The clinical di-
agnostic criteria for dental caries were visually apparent 
cavitation, discolouration showing through enamel or 
visual evidence of recurrent caries. Radiographs were 
not used in this study.
 Besides the cariological screening, participants 
filled in a questionnaire about their nutritional and oral 
hygiene habits and certain aspects of family and social 
background [18]. Caries prevalence and the results of 
that part of the study have been presented elsewhere.
Except for the sick persons, the students were not al-
lowed to refuse participation in dental screening be-
cause (according to bylaws) it was compulsory for every 
police student. However, the filling in of the question-
naire was optional. Nevertheless, they all undertook to 
answer the questions although not everybody was able 
to answer them all and there were also invalid answers.
The survey was taken between 1 January and 31 March 
2008 and was approved by the Semmelweis University 
Regional and Institutional Committee of Science and 
Research Ethics (TUKEB 108/2007).
 Statistical analysis was carried out using the SPSS 
for Windows 10.0 program suite and involved descrip-
tive statistical methods (distribution, average, variance), 
ANOVA tables, Pearson correlation analysis and Cron-
bach’s alpha; the level of significance was set at p<0.05.
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3. Results
3.1 Oral health
57.5% of students evaluated their own teeth as being 
in good or very good condition, and only 2.9% reported 
that they were in bad or very bad condition. 39.6% re-
ported that they were in average condition.
 In the comparison of self-assessment and the ac-
tual dental status, the average DMFT of those who rated 
their dental status as “good” was 9.23±5.01, their D val-
ue being 6.93±4.27 (Table 1).

 The scores of temperament and character based on 
the TCI test of various groups were compared with DMFT 
values. There were significant differences (p<0.05) be-
tween the following groups: students who had extremely 
strongly below average novelty-seeking (T) scores in the 
TCI test had DMFT 11.25±2.06 (mean±S.D.) while those 
with extremely strongly below-average harm-avoidance 
temperament scores had DMFT 10.15±5.76 and their D 
values was 8.75±4.9 (mean±S.D.).
 The group of students with extremely high (ex-
tremely strongly above average) scores in the reward 
dependence dimension had a DMFT value of 5.00±1.24 
(mean±S.D.). The group with very high (extremely 
strongly above average) or low (strongly above aver-
age) scores in the self-directedness character dimen-
sion had DMFT values of 10.38±5.80 and 10.95±4.60 
(mean±S.D.), respectively.

3.2 Temperament and character dimensions
Figures 1 and 2 show the distribution of students in the 
whole and poor-self-assessment group with below-av-

erage and above-average scores in the temperament 
(novelty seeking, NS; harm avoidance, HA; reward de-
pendence, RD; persistence, P) and the character (self-
directedness, SD; cooperativeness, CO; self-transcen-
dency, ST) dimensions. Figures 3 and 4 demonstrate 
similar data on the distribution of students in the whole 
and good-self-assessment group with below and above 
average scores (Figure 3, 4).

How do you rate the 
status of your teeth? D M F DMF T

Very good

mean ± 
S.D. 3.54±3.34 1.83±1.70 0.33±0.94 5.69±4.42

N 46

Good

mean 
± S.D. 6.93±4.27 1.73±1.65 0.57±1.05 9.24±5.01

N 322

Moderately good

mean ± 
S.D. 9.48±4.79 1.43±1.49 1.40±1.64 12.32±5.69

N 254

Bad

mean ± 
S.D. 11.53±4.56 1.76±1.56 1.00±1.22  14.29±4.70

N 17

Very bad
mean 20.00 2.00 1.00 23.00

N 1

Total
mean ± 

S.D. 7.84±4.79 1.62±1.59 0.89±1.38 10.36±5.64

N 640

Table 1. Relationships between police students’ self-assessment of 
their teeth and DMFT values and its components.
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Figure 1. Distribution of students in the whole- and the poor self-
assessment group with below-average scores in each 
TCI1 dimension (%).

 NS T = Novelty-Seeking T-score
 HA T = Harm Avoidance T-score
 RD T = Reward Dependence T-score 
 P T    = Persistence T-score
 SD T = Self-Directedness T-score
 CO T = Cooperativeness T-score
 ST T = Self-Transcendency T-score

 Poor self-assessment group: students who judged their 
dental status as good but DMFT>9 *p<0.05 

 1:TCI: Temperament and Character Inventory
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Figure 2. Distribution of students in the whole- and the poor self-
assessment group with above-average scores in each 
TCI1 dimension (%).

 NS T = Novelty-Seeking T-score
 HA T = Harm Avoidance T-score
 RD T = Reward Dependence T-score 
 P T    = Persistence T-score
 SD T = Self-Directedness T-score
 CO T = Cooperativeness T-score
 ST T = Self-Transcendency T-score

 Poor self-assessment group: students who judged their 
dental status as good but DMFT>9

 *p<0.05 
 1:Temperament and Character Inventory
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 There were significant (p<0.05) differences between 
the sexes in empathy (C2), compassion (C4) and re-
ward dependence (RD). Women’s average scores were 
higher in empathy and compassion and those of men 
were higher in reward dependence (p<0.05). There was 
also a higher percentage of men (p<0.05) with above-

average scores in the novelty-seeking dimension.
 The proportion of novelty-seeking scores was slight-
ly higher in the extremely above-average category, and 
significantly higher (p<0.05) in the extremely below-av-
erage category among students who rated their teeth as 
good or very good but had a DMFT higher than 9 (poor 
self-assessment group, Group 1), related to the whole 
study sample (Figure 1, 2).
 In Group 1, half as many (p<0.05) were strongly 
above average in the harm avoidance category than in 
the study sample as a whole (Figure 2), and a higher 
percentage was strongly above average in the coop-
erativeness category compared with the whole sample 
of students although the difference was not significant 
(Figure 2).
 Significantly lower percentages of their scores for per-
sistence were in the slightly and strongly below average 
categories (p<0.05). In the self-directedness dimension, 
the poor self-assessment group had a significantly higher 
percentage of those who were strongly below average 
than the overall population. In the cooperativeness char-
acter dimension, 3.8% of Group 1 was strongly below av-
erage, compared to 6.0% of the total number of students. 
A much lower percentage had scores strongly below 
average in the reward dependence category (p<0.05). 
Altogether 1.9% of students in Group 1 had a self-tran-
scendency T-score strongly above average, compared to 
3.8% of the whole student sample under study.
 Group 2 comprised students who stated that their 
teeth were in bad or average condition and their DMFT 
was higher than 9 – the good self-assessment group.
Data for Group 2 show significant divergence from the 
average in the novelty seeking, harm avoidance and 
persistence categories (Figure 3, 4).
 The percentages with extremely low scores in nov-
elty seeking and persistence (Figure 3), and extremely 
high scores in harm avoidance were significantly higher 
(p<0.05) than those of the study population as a whole 
(Figure 4). Group 2 showed no significant divergence 
from the population as a whole in reward dependence 
and cooperativeness.

4. Discussion
The different responses to stress depend on the indi-
vidual’s personality, temperament and character. The 
state of the oral cavity (as the gate of the digestive tract) 
is the product of our everyday life – eating and tooth-
brushing habits – and strongly reflects our personali-
ties and socio-cultural heritage. This is manifested – in 
a clearly perceived and objectively measurable way 
– by various diseases of the teeth, first of all caries. 
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Figure 4. Distribution of students in the whole- and the good self-
assessment group with above-average scores in each 
Temperament and Character Inventory (TCI) dimension (%).

 NS T = Novelty-Seeking T-score
 HA T = Harm Avoidance T-score
 RD T = Reward Dependence T-score 
 P T    = Persistence T-score
 SD T = Self-Directedness T-score
 CO T = Cooperativeness T-score
 ST T = Self-Transcendency T-score

 Good self-assessment group: students who judged their 
dental status as bad or very bad, and DMFT>9 

 *p<0.05
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Figure 3. Distribution of students in the whole- and the good self-
assessment group with below-average scores in each 
TCI1 dimension (%).

 NS T = Novelty-Seeking T-score
 HA T = Harm avoidance T-score
 RD T = Reward Dependence T-score 
 P T    = Persistence T-score
 SD T = Self-Directedness T-score
 CO T = Cooperativeness T-score
 ST T = Self-Transcendency T-score

 Good self-assessment group: students who judged their 
dental status as bad or very bad, and DMFT>9 

 *p<0.05 
 1:Temperament and Character Inventory
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It is known that stress and recurrent external negative 
effects manifest themselves in various psychosomatic 
conditions [19,20]. The purpose of this study was to ex-
amine differences in DMFT among people with different 
personalities, measured in terms of their temperament 
and character traits. No similar study was found in the 
international literature. Dental studies carried out in law 
enforcement bodies found the average DMFT value to 
be 7.34 [12]. The average caries index measured in the 
Croatian army was 10.52, and of the 912 soldiers ex-
amined, only 14 were found to have completely intact 
teeth [21]. Among the 792 students surveyed in this 
study, the average DMFT value was 10.18±5.78. No 
significant difference in DMFT was found between the 
sexes (p>0.05) [18].
 Hopcraft and Morgan (2003) reported that the Aus-
tralian military was a potentially very large research 
sample which provided a unique opportunity for examin-
ing oral health against various influencing factors and 
projecting the results to society as a whole [22]. More 
studies have demonstrated the role of socio-economic 
background in the formation of caries [7,20], but in the 
latest literature only one  had clearly shown the effect 
of stress [8]. Suman et al. (2008) investigated the effect 
of the war on oral health among professional soldiers 
and found the number of decayed, filled and missing 
teeth was significantly higher (DMFT 14.4) among those 
who had been in combat than among those who had 
not (DMFT 13.1) [14]. Muhvic-Urek et al. (2007) studied 
dental status of war veterans of the Croatian army suf-
fering from post-traumatic stress disorder and found that 
they had higher DMFT values than the control group, 
although the difference was not statistically signifi-
cant [23]. Vered and Sgan-Cohen (2003) carried out a 
questionnaire survey on 4920, 21-year-old young Israeli 
people on compulsory military service, asking them how 
they assessed the status of their own teeth. A dental 
screening test was performed at the same time, the av-
erage DMFT was 8.34±4.85. Altogether 51.41% of the 
studied population had DMFT higher than 8.00, show-
ing their poor dental clinical status. On the contrary, 
the questionnaire found that only 26% considered that 
their teeth were in bad condition. This shows an inad-
equate evaluation of health and disease and poor self-
assessment of dental health. In the present study, the 
average DMFT was 10.18±5.78 – considerably higher 
than that of the young Israelis in the survey executed 
6 years ago [15]. Altogether 57.5% of the asked people 
considered that their teeth were in good condition and 
only 2.7% considered that they were in bad condition. 
This implies that the study population had worse oral 

health and a worse appreciation of their oral health, 
which means poor self-assessment.
 Lencová et al. (2006) took a novel approach to car-
ies prevention: positive “coping” behaviour is important 
in withstanding stress without injury [19]. Smiling, unin-
hibited laughter and appropriate diet all have an effect on 
the quality of life via oral health. This approach, if it can 
influence both political decision-makers and the popula-
tion, could be a more effective tool in attaining goals than 
the presentation of objectively-measured but less com-
prehensible disease indices. From this point of view, the 
present results could be useful for preventive purposes.
 The data permit some conclusions regarding the link 
between certain personality traits and DMFT indices. In 
Group 1 – students who poorly assessed their own oral 
health – TCI test results found that a higher percent-
age of students displayed extravagance, impulsiveness, 
disorderliness than in the overall population of the law 
enforcement school students studied. This may be the 
basis for false self-assessment and bad oral hygiene. 
They could, however, be motivated by reward, and be 
compassionate and empathic, but their self-transcen-
dency scores showed that a high percentage of these 
students lacked interpersonal skills.
 In Group 2 – good self-assessment but bad teeth 
– there was a higher percentage of students display-
ing passivity, low assertiveness, and introversion. In 
these cases, the knowledge of personality traits allows 
of more efficient means in preventive communication 
in the pursuit of convincing students to take better care 
of their teeth. Overall, the link between high DMFT and 
certain temperament factors implies, according to Clon-
inger’s theory, that these students have exaggerated 
self-confidence and persistence, and are characteris-
tically undisciplined and lacking in purpose [17]. Low 
DMFT – i.e. good oral hygiene – is connected to strong 
reward dependence, emotional suggestibility, openness 
and compassion. 
 In conclusion: The students in this study who had 
higher caries prevalence, whether they assessed the 
situation positively or negatively, showed signs of ex-
treme personality traits, and this may have negative 
consequences for students in an institution which ex-
poses them to heightened levels of stress. It may be 
useful to screen these students using subjective health 
survey questionnaires in order to permit more effective 
efforts to predispose them to positive health behaviour. 
This kind of prevention could be crucial for law enforce-
ment students, because improving their oral health will 
bring a positive change to their quality of life and poten-
tial benefits for their mental stability.
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