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Abstract

Objectives: This research aims to study the relationship between personality traits and
periodontal clinical outcomes by taking into account the level of anxiety and depression,
periodontal health, and oral hygiene behavior of patients affected with gingivitis or
moderate periodontitis requiring periodontal therapy.

Material and Methods: The periodontal data of 40 systemically healthy patients affected
by gingivitis or moderate periodontitis were collected at baseline and 18 months later. The
psychological variables, dental awareness and adherence intent of the patients were
assessed through questionnaires, and only those patients that exhibited a higher degree of
compliance were included in the study. The personality traits (cluster A: paranoid, schizoid,
schizotypal; cluster B: borderline, antisocial, narcissistic, and histrionic; cluster C: avoidant,
dependent, and obsessive-compulsive) and the level of anxiety and depression of the
patients were assessed. Patients were instructed with oral hygiene measures and were
treated with periodontal therapy.

Results: Clusters A and B showed a consistent tendency for reduced levels of oral
hygiene (increased full-mouth plaque score - FMPS). The results from cluster B were
found to be significantly related to deep periodontal pockets at baseline. On the contrary,
cluster C seemed to be linked to clinically better indices, particularly in terms of full-mouth-
bleeding-score and pocket depth, both at baseline and 18 months later. The results
collected from clusters B and C were directly correlated with anxiety, depression and
FMPS. Moreover, anxiety was directly correlated with the patient’s need for professional
oral-care.

Conclusions: Personality traits appear to play a significant role in determining the

therapeutic outcomes of periodontal therapy in themselves. Thus, it is ideal for several



important psychological, affective, or behavioral factors to be associated with various

personality traits so as to orient the outcome of periodontal therapy.



Introduction

The clinical expression of periodontal varies per patients [1,2]. Epidemiological studies
showed that patients with risk conditions develop more severe periodontal disease [2].
Periodontitis is the concurrence of bacterial infection and host inflammatory and immune
responses, which may play either a protective or a destructive role [3,4]. Previous studies
showed that environmental risk factors, such as smoking, uncontrolled diabetes mellitus,
or nutrition may change the host response and consequently modify the disease
progression, severity, and outcome [1-5].

Other factors, such as psychological factors, are not yet confirmed as substantial risk
conditions or even as potential factors that can influence the development of periodontal
disease [2, 6-8]. The biological foundation for such association is supported by some
studies demonstrating that psychological conditions, such as depression or exposure to
stress factors, could modify the immune response, and enhance the susceptibility of a
person to develop unhealthy conditions, including periodontitis [7,9]. Numerous treatment
failures in periodontology could be attributed to the absence of oral hygiene basics such as
regular tooth brushing and dental checkups [10]. Educational models based on a
biopsychosocial perspective could have a potential to influence an individual's capacity to
maintain long-term oral hygiene control [11,12]. A series of studies, which are largely
randomized controlled trials, analyzed psychological interventions through several
psychological frameworks and clinical markers of periodontal disease, and it was found
that those interventions seemed to be effective in creating behavioral changes irrespective
of the theoretical framework under which they had been subjected to [10,11,13].

The routine clinical application of such social cognition models; as added value to
behavioral change interventions, is still at its beginning, and there are relatively few

published studies with reference to dental care [10]. Psychologists have identified health



education and oral hygiene behavior as interesting targets for therapeutic behavioral
change, given the universality and central role of behavior in maintaining oral health
[12,14]. Furthermore, health education could influence behavioral beliefs and related
attitudes [14]. Oral hygiene behavioral aptitude depends on several elements, and it
seems to involve our innermost being [12]. The detection of psychological states seems to
be a focal point as it may produce more effective results on periodontal treatment rather
than a standard treatment.

The relationship between periodontal health and affective states has been
investigated in a few cross-sectional or case-control studies [7-9,15] and prospective
studies [169, 17]. However, the correlation between periodontal therapy conditions and
personality traits has not yet been exhaustively studied. These studies analyzed
personality traits in relation to patient compliance; and the differences in the personalities
of compliers versus noncompliers were found, but these were not statistically significant
[18,19]. Conversely, the literature on periodontal therapy lacks studies evaluating
personality traits [19], and additional researches are necessary to isolate personality
factors in relation to periodontal therapy [20]. Furthermore, the correlation between
personality traits and adherence to treatment and behavioral responses has not yet been
completely proven [10,18,19].

Understanding patient personality traits would be advantageous for the clinician [20].
The method of predicting health behaviors while exploring personality factors influencing
such behavioral responses may offer the optimum strategy in predicting and potentially
circumventing noncompliance to periodontal maintenance [20].

The aim of this prospective longitudinal study is to verify the relationship between
personality traits and periodontal clinical outcomes by taking into account the levels of

anxiety and depression and oral hygiene behaviors in compliant patients affected with



gingivitis or moderate periodontitis requiring periodontal therapy.

Materials and methods

Table 1 - Systemic and specific adopted inclusion criteria

Systemic Inclusion Criteria

Absence of relevant medical conditions: Individuals were included if they had a clear medical history and no

physical or psychological disorder which could affect their conduct in the study (e.g. psychotic disorders,
personality disorders)

Smoking status: non smokers or smokers up to 20 cigarettes a day. Cigar or pipe smokers or people with a
story of alcohol abuse were excluded.

Compliance: only patients showing fine levels of compliance (as assessed during the study) were considered
[21, 22].

Instruction: only patients having compulsory education were considered

Pregnancy or lactation and underage were excluded.

Local Inclusion Criteria

Oral and periodontal conditions: Absence of premalignant lesion of the oral cavity, rhinopharynx and larynx

(as assessed by fibroscopy).

Individuals having lesser than 16 teeth, or wearing removable partial dentures, or showing oral
parafunctions, or presenting severe orthodontic abnormalities and/or substantial oral dysmorphism were
excluded. Individuals with diagnosis compatible with periodontal disease, at least one phase of steps 1-5,
were included. On the contrary, individuals having more than 2 interproximal sites with clinical attach level
(CAL) = 6 mm (not on same tooth) and 21 interproximal site with probing pocket deep (PPD) =5 or CAL =5
mm in = 30% of teeth present after the completion of the second step were also excluded.

Individuals showing a full-mouth plaque score >15% after cause-related therapy were excluded [23]

Treatment history: Individuals who received oral hygiene instructions, or root-planing, or periodontal surgical

treatment in the preceding 6 months, or individuals with orthodontic or prosthetic therapy in progress were
excluded.

Level of infection: Individuals included did not show large cariogenicity. Individuals were excluded if

presenting stomatitis, abscess or gingival fistulae.

Study population and experimental design
The patients were selected from a population of systemically healthy patients that were
screened, examined, and treated in a private dental office. Patients were included in the

study after a full oral examination. The inclusion criteria of patients are reported in Table 1.



All patients enrolled in the study, according to the inclusion criteria, signed the informed
consent form detailing the study procedures that are in line with the 2008 Helsinki
protocols and ethical requirements [24].

The study design was scheduled in five steps. The first step consisted of the initial
patient evaluation, case history, dental screening visit, treatment motivation, and
preliminary treatment after patient's consent [25]. The gingival tissue sanitization was
necessary to achieve a predictive periodontal diagnosis, particularly in patients lacking
dental supportive therapy or those without regular dental examination for a long period.
This step is concerned with the initial hygienic-dental treatment, acute and urgent
surgeries, and endodontic and conservative conditions, which all require a short-term
solution management to achieve the stabilization of periodontal tissues. The dental belief
questionnaire (DBQ) was routinely administered during the first step to better address the
patient’s treatment [25]. All measurements and adjunctive surgical therapy were performed
by one researcher (C.B.). Another researcher designed and monitored the treatment plans
(P.C.), whereas the other researcher (S.G) gave the hygienic instructions and performed
cause-related therapy.

The second step included the oral (baseline) and psychosocial assessment. The
psychological assessment was performed through a clinical interview on personality traits
and disorders (APA 2000 - DSM-IV TR-SCID Il) [26], self-rating anxiety state (AS), and
self-rating depression scale (DS). If all requirements were met, the patient giving his/her
own informed consent was enrolled in the study. The third step consisted of the completion
of cause-related therapy, including scaling and root planning, and oral-hygiene
instructions. The fourth step included additional necessary periodontal therapy [27]. In the
fifth step, all patients were included in a supportive periodontal care program with recalls

within the 8" and 12" weeks. The fifth step also included the overall assessment of the



treatment after 18 months.

Patients who did not show complete compliance throughout the study or those who
no longer met the inclusion criteria, as shown in table 1, even after the study has started,
were excluded from the study [28,29]. In addition, patients with severe periodontitis
presenting with =2 interproximal sites and clinical attachment level (CAL) =26mm on
different teeth or those patients with =1 interproximal site with probing pocket depth (PPD)
25mm and CAL =5mm in 230% of teeth after the completion of the third step were

excluded from the study as well [27].

Clinical measures and questionnaires

During the screening phase, the periodontal examination was assessed through
periodontal screening and recording (PSR) using the World Health Organization
periodontal probe. A complete oral examination was carried out at baseline with a flat
rhodium-plating dental mirror, a dental probe, and a periodontal probe (PCP-UNC 15
HuFriedy, Chicago, IL, USA). Full-mouth plaque score (FMPS), full-mouth bleeding score
(FMBS), and PPD were assessed at six sites per tooth. PPD values were categorized into
three levels: PPD_ (low) = < 3mm; PPD, (intermediate) = > 3 mm and < 5mm; and PPDy
(high) = = 5mm. The percentage of sites belonging to each level was calculated for each
patient, wherein PPD measurements = PPD % + PPD,% + PPDy% = 100 %.

The following variables were recorded: age, gender, body mass index (BMI) [29],
number of teeth present in the oral cavity (NoT), periodontal quality indices, based on the
SSO categorization criteria [21,22], biological and structural integrity (BSI), tissue
description (TD), patient compliance (PC), and continuing care (CC).

These periodontal indices, which were assessed at the end of the study, were

categorized into four levels: excellent (A); acceptable (B); poor quality, capable of



improvement to be acceptable with further therapy (C); unacceptable quality and cannot
be improved with periodontal therapy (D). Only levels A and B compliant patients were
included in the study.

The DBQ was self-administered to patients, and a health-value scale (HV) and two
adherence-intent scales (Al1, Al2) were separately scored [16].

The HV scale aimed at assessing the patients’ general knowledge and perception of
daily oral home-care. Al1 was related to the self-performed oral home-care behavior,
whereas Al2 was associated with the patient’s need for professional oral-care. As defined
by Borkowska et al. [16] and Schuman and Presser [30], a finite, even number of rating
steps, from 1 (strongly disagree) to 6 (strongly agree) was used in the statistical analysis.
The score for each item was assigned in direct relation to the appropriateness of the
clinical response; and the higher the score of the response is, the better the clinical
outcome would be.

The psychological questionnaires and interviews were administered by one expert
operator (M.V.). The personality assessment consisted of a structured clinical interview for
personality disorders-SCID Il to exclude personality disorders and to differentiate the types
of personality traits that are commonly present in individuals without personality disorders
[26,31]. Personality disorders are characterized by trait combinations with high expression
intensity that can strongly affect social lives. The disorders were reported in this step and
were considered for excluding patients from the study. To avoid bias, the clinicians were
notified of the patients’ personality traits at the end of the follow-up.

The personality traits studied in this research and included in the axis Il were the
following: the All A or cluster A (paranoid, schizoid, and schizotypal personality traits); All
B or cluster B (borderline, antisocial, narcissistic, and histrionic personality traits); and All

C or cluster C (avoidant, dependent, and obsessive-compulsive personality traits).



The self-rating AS, which was designed similar to a customer service survey
questionnaire, aimed to assess the patient's level of anxiety [32,33]. It is a 20-item self-
report assessment device that was built to evaluate anxiety levels based on scoring four
groups of manifestations: cognitive, autonomic, motor, and central nervous system
symptoms. The patients were requested to indicate how much they can relate to each of
the statement. The questions were graded as "a little of the time", "some of the time",
"good part of the time", and "most of the time". The overall score was then converted into
an anxiety index score, which is the clinical interpretation of the anxiety level [32,33].

The self-rating DS, which is a self-administered measure of depression severity, was
aimed to evaluate various depressive symptoms [32]. The short, simple, and quantitative
scale was intended to be all-inclusive with respect to symptoms. The items were selected
to address the affective, cognitive, behavioral, and physiological aspects of depression.
Moreover, the higher the score in the scale, the more severe the level of disturbance

would be [32]. All psychological interviews were administered to patients using the Italian

authorized version by G.G. [31,34].

Study outcomes and data analysis
Data were expressed as mean * standard deviation (m+SD). The values of 0 and 1 were
assigned for males and females, respectively. The study outcomes were: FMPS, FMBS,
and PPD, which was split into three levels per patient according to the baseline
evaluations. The outcomes were considered as baseline (-b) and end (-e) of the study
values. The changes (differential = -d) in these indices were calculated between the
baseline and the final assessment, in which FMPS-d = FMPS-b - FMPS-e).

These data were compared with the recorded clinical findings, dental beliefs, and

psychological questionnaires outcomes. Periodontal quality indices, namely A, B, C, and



D, were assigned with values 4, 3, 2, and 1, respectively.

Statistical analysis was performed with Stata, version 14.00 [35]. Hypothesis tests on
population distributions referred to variables collected at baseline and at 18-month visit.
The alpha Cronbach reliability coefficients for each HV and Al1 and Al2 scales were
calculated through the item analysis procedure in Stata (alpha command). The
comparisons between the initial and final values observed on the two waves (matched
data) for the relevant variables were carried out with signed-rank statistics, whereas the
comparisons between two independent groups (unmatched data) were carried out through
Wilcoxon rank-sum test or the Mann-Whitney test. The Spearman correlation coefficients
between variables were calculated and the null hypothesis, which stated that no
relationship exists between the pairs of variables, was tested against the alternative
hypothesis (two-tailed), which stated that a relationship exists between the variables.
Although they have less power than parametric tests, nonparametric tests were applied as
they reduce the number of assumptions, which may be untenable and unverifiable in some
cases. Moreover, the nonparametric tests were carried out between level. These tests
lacked power, but these are the ones usually used in data statistical processing as these
tests can still yield significant results. The identified dependent variables were FMPS,
FMBS, PPD,, PPD,, and PPDy. The relationships between the dependent and the
independent variables were examined through standard multiple regression models, using
the stepwise method for the selection of the independent variables. The level of

significance of the applied tests was P=0.05.

Results
Forty patients met the inclusion criteria during the five protocol phases and completed the

study. All the oral evaluations were performed by only one examiner whose intra-rater



reliability resulted in a good agreement (0.89-1.0) after the Spearman (PPD and PSR) and

Pearson (FMPS and FMBS) tests.

Baseline examination

The patient population, which consisted of 29 women and 11 men, with an age of
35.4+13.6 years and showing a normal BMI (22.7+3.2), presented with a mean tooth loss
of seven elements (NoT = 25.6£3.1). The baseline clinical data are reported in Figure 1
and Table 2. The mean dental belief parameters of all patients are presented in Table 3,
wherein: HV = 43.1+6.4 (range 10-60), Al1 = 62.9+10.1 (range 13-78), and Al2= 8.8+5.2
(2, range 3-18).

The alpha Cronbach's reliability coefficients of HV, Al1, and Al2 were satisfactory: HV
= 0.71, A1 = 0.78, and Al2 = 0.79. The value for HV, although acceptable, is near the
critical value. The mean values of personality characterization of patients are reported in
table 3, in which 1 = occurrence and 0 = lack of each investigated trait. Out of 40 patients,
30% belonged to All A (Cluster A), 37.5% belonged to All B (Cluster B), and 25%
belonged to All C (Cluster C). The calculated anxiety and depression scores were: AS =

32.3£10.6 (range 20-80), and DS = 31.6+10.2 (range 20-80).



Table 2 — Average, Standard deviation (N = 40) and Spearman correlation of systemic / dental indices.

B B N
M S T P C o] FMPS FMBS PPD. PPD, PPDy
A G | I D C C T b e d b e d b e d b e d b e d

m 354 - 227 - - - - 25.6 343 239 103 341 188 153 694 93.1-23.7 229 6.8 161 77 01 7.6
SD 136 - 3.2 - - - - 3.1 155 141 95 129 98 116 211 38 19.7 154 37 143 64 03 6.3
BSI
D
PC 0.4
cc 07
NoT -06 0.4

b 0.4 -04 -05 -05 -03
FMPS e 0.3 -05 -07 -06 -05 0.8

d 0.4

b 05
FMBS e -05 -04 -06 05 06 06

d 0.6 0.4 -03  -04 06

b -05 05 05 04 03 -05  -05 -04 05
PPD, e 03 06 04 -03 0.4 0.4

d -05 0.4 04 03 03 -04  -04 -03 0.4 1.0

b 05 -04 -03 -04 -03 0.4 0.4 -05  -10  -03  -10
PPD, e -03 -06 -04 04 -03 -03 -04  -04  -10 03

d 0.4 -03 -03 -03 0.3 03 -04  -09 -1.0 1.0

b 05 -06 -03 -05 -04 0.5 05 04 -04 -09 -04 -09 0.8 0.4 0.8
PPD, e -04 -05 -04 -05 -05 -04 -06 -04 0.4 06 0.4 05

d 05 -06 -05 -04 0.5 05 04 -04 -09 -04 -09 0.8 0.4 0.8 1.0 0.5

Direct and inverse (-) correlations of periodontal quality-dental indices (left) versus systemic-dental indices (corresponding rows). b = baseline; e = ending;
d = differential (b - e).

A = Age; BMI = Body Mass Index; BSI = Biological and Structural Integrity; CC = Continuing Care; FMBS = Full-Mouth Bleeding Score; FMPS = Full-Mouth Plaque
Score; G = Gender; NoT = Number of Teeth; PC = Patient Compliance; PPD_ = Periodontal Probing Depth < 3 mm; PPD, = Periodontal Probing Depth 3 - 5 mm;
PPDy = Periodontal Probing Depth = 5 mm; TD = Tissue Description.
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Figure 1

The average value of dental indices (N = 40), full-mouth plaque score (FMPS), full-mouth bleeding score
(FMBS) and pocket probing depth (PPD), taken at baseline, ending and as differential, is reported. PPD
values were categorized into three levels: L =<3 mm; | => 3 mm and < 5 mm; H = =2 5 mm). The ending

clinical improvement was always significant. ** = P < 0.01, after Wilcoxon rank-sum test.

Eighteen months examination
In the evaluation of quality indices - BSI: 28 patients were in levels A or B, 12 patients
were in level C; TD: 6 patients were in level A, 26 patients were in level B, and 8 patients
were in level C; PC: 24 patients were in level A, and 16 patients were in level B; CC: 21
patients were in level A, and 19 patients were in level B.

As shown in Figure 1 and Table 2, as compared with baseline values (FMPS =
34.3%, FMBS = 34.1%, PPDy = 7.7%, PPD, = 22.9%, and PPD, = 69.4%), excluding

PPD., all the periodontal indices recorded at the end of the study were decreased



Table 3 — Average, Standard deviation (N = 40) and Spearman correlation of dental

beliefs and psychological assessments versus all clinical indices.

A A A
A A Il Il Il
H I I A D
V 1 2 A B C S S
m 431 63.0 8.8 0.30 0.38 0.25 32.3 31.5
SD 6.4 10.1 5.2 0.46 0.49 0.44 10.6 10.2
Al1 0.5
Al2
All A
All B
AllC
AS -0.3 0.4 0.4
DS 0.8
PC 0.3
cC 0.5 0.4 0.4
b 0.4
FMPS e
d
b
FMBS e
d 0.3
b 0.3 0.3
PPD, e
d 0.3 0.3
b -04
PPD, e
d -04
b -04 0.3
PPDy e
d -04

Dental beliefs: Al1 = Adherence-intent scale 1; Al2 = Adherence-intent scale 2;
HV = Health-value scale.

Psychological assessments: All-A = Axis Il cluster-A; All-B = Axis Il cluster-B;
All-C = Axis Il cluster-C; AS = Self-rating anxiety scale;
DS = Self-rating depression scale

Dental indices: FMBS = Full-mouth bleeding score; FMPS = full-mouth plaque score;
PPD, = Periodontal probing depth < 3 mm; PPD, = Periodontal probing depth
3 - 5 mm; PPDy = Periodontal probing depth = 5 mm; b = baseline; e = ending; d
= differential (b - €).



(FMPS = 23.9%, FMBS = 18.8%, PPDy = 0.1%, PPD, = 6.8%, and PPD_ = 93.1%), thus
attesting the clinical improvement. The percentage of PPD, (pockets < 3 mm) increased as
a result of the periodontal treatment, thus showing a negative differential; the differences
between baseline and the end of the study had always been statistically significant, as

presented in figure 1.

Statistical correlations
The average, the standard deviation and the direct or inverse Spearman correlation of
dental and systemic indices are reported in table 2.

Table 3 reports the Spearman correlations of psychological assessment and all
clinical indices, as well as the correlation of differentials. The greatest number of
correlation was recorded for PPD. The resulting correlations were:

HV was directly correlated with Al1, PC, CC, and basal PPD, and was inversely

correlated with basal PPDy;

Al1 was directly correlated with CC;

Al2 was directly correlated with CC, and was inversely correlated with AS;

All B (Axis Il cluster B) was directly correlated with AS, basal FMPS, and PPDy;

All C (Axis Il cluster C) was directly correlated with AS and basal PPD_ and was

inversely correlated with basal PPD;;

AS was directly correlated with DS;

Table 4 reports the coefficient and the direction of the relationship, which is the sign
of the estimated coefficients after the multivariate regression model. The greatest number
of clinical index correlations was recorded for All C. The resulting correlations were:

basal FMPS was directly correlated with All B;



Table 4 - Coefficients of statistically significant parameters (P < 0.05) from the stepwise multiple

regression model reported at baseline, ending, and as differential value.

Baseline Ending Differential
Dep-V. Ind-V. Dep-V Ind-V. Dep-V. Ind-V.
FMPS D -1e7 FMPS G -1 FMPS D -1
PC - 6.5 TD - 6.7 HV - 12
NoT 14 PC 72 All B 63
A” B 10.2 NOT - 0.9
FMBS 06
All A 88
All B 53
AS - 03
FMBS BSI - 66 FMBS G 46 FMBS D 143
TD 15.5 BS' - 46 CC 52
FMPS 02 All C 67
PPDy, -215 DS - 03
All C 76
DS 0.2
PPD, PPD, o PPD, D 4 PPD, ™ - 56
PPDy 77 PPD, - 09
AllC - 18 PPDy - 08
HV 01
Al2 - 02
All C 19
PPD, PPD, - 10 PPD, D - 34 PPD, D 53
PPDH - 1.0 PC - 13 PC 1.9
PPDy 68 PPD, - 09
All C 18 PPDy -
Al2 0-2
All C 19
PPD, PPD, - 10 PPD, BSI - 01 PPD, D 02
PPD, - 10 AllC - 01 PPD, - 10
PPD, 10
A linear relationship exists between each independent variable (Ind-V.) and

increase/decrease (-) of the involved dependent variable (Dep-V. ).

For instance: at baseline, the FMPS considerably decreases (- 6.5 units) if the PC (Patient
Compliance) increases of 1 unit (one category improvement, as from SSO category C to B), while
the FMPS greatly increases (10.2 units) if the All B (Cluster B belonging) increases of 1 unit.

Al1 = Adherence-intent scale 1; Al2 = Adherence-intent scale 2; All A = Axis Il cluster-A;
All B = Axis Il cluster-B; All C = Axis Il cluster-C; BSI = Biological and structural integrity;
FMBS = Full-mouth bleeding score; FMPS = Full-mouth plaque score; G = Gender;
HV = Health-value scale; NoT = Number of teeth; PC = Patient compliance;



PPD, = Periodontal probing depth < 3 mm; PPD, = Periodontal probing depth 3 - 5 mm;
PPDy = Periodontal probing depth = 5 mm; AS = Selfrating anxiety scale;
DS = Self-rating depression scale; TD = tissue description.

ending FMPS was directly correlated with All A and All B, and was inversely
correlated with AS;
ending FMBS was directly correlated with DS, and was inversely correlated with All
C;
ending PPD, was inversely correlated with All C;
ending PPD, was directly correlated with All C;
and ending PPDy was inversely correlated with All C.
The dental and differential correlations are reported in table 4.
Finally, the psychological traits, in relation to dental belief and the other indices, are
shown in Tables 3 and 4, wherein:
All A (Cluster A) demonstrated a consistent increase in ending FMPS;
All B (Cluster B) showed increases in AS, basal, ending, and differential FMPS, and
in basal PPDy;
All C (Cluster C) demonstrated an increase in AS, basal PPD., ending PPD,, and
differential FMBS and PPD_ and it presented a decrease in ending FMBS,

PPD,, PPDy, and basal and differential PPD,.

Discussion

Our study was designed to evaluate the relationship between psychological traits,
moderate periodontal diseases, dental health, and oral hygiene behavior of the patients
with reference to periodontal clinical outcomes. To date, the relationship between
periodontal diseases and peculiar psychosocial predisposing factors is established only for

some diseases, such as acute necrotizing ulcerative gingivitis, and is reportedly



associated with anxiety, depression, and other emotional disturbances [7, 36].

In our present study, patients affected by advanced periodontitis were excluded. This
decision lies in the attempt to reduce the impact of major confounding variables by taking
into account the complexity of severe periodontitis that entails elaborate and different
therapeutic strategies [27, 37].

To define personality traits, we used the SCID-II interview as it consists of a series of
open-ended questions designed to diagnose personality traits and disorders, in which the
latter is the exclusion criteria, and to identify the basic features of a personality. The
transition to disorder diagnosis requires the presence of a number of criteria and the
overcoming of some reference cutting scores [31]. The structured interview allowed a
much more accurate assessment of personality traits than the simple self-administered
questionnaires.

Only a few studies analyzed personality traits. These studies also considered
periodontal outcomes in patients under periodontal maintenance [19] and evaluated
personality differences by comparing patients who had periodontal and maintenance
therapies with those patients who only had periodontal therapy and no maintenance
therapy [18]. However, patient compliance is always the main variable analyzed in
reference to personality. The isolated influence of personality traits that are often
associated with the behavioral mechanism of noncompliance to periodontal maintenance
therapy in patients who underwent a complete periodontal treatment had not been clearly
investigated in the literatures [20]. Personality traits are more stable over time, whereas
affective states are less persistent. To avoid changes in affective recording collected
during the short second step, we needed to assess psychological information just before
the periodontal treatment, and its significance was observed during the third and the fourth

steps.



The use of PPD in our study as the main clinical parameter to measure the
modifications in periodontal tissues aimed to reduce the impact of biases derived from the
use of multiple measurements [8].

A relevant part of the therapeutic approach consisted of the enforcement of an oral
health education program and the performance of causal and supportive therapies
including additional periodontal therapy, if needed, and patients suffering from severe
periodontitis were excluded from our study [25, 27]. The nonsurgical therapy has the
greatest efficacy in the treatment of shallow periodontal pockets, or the lesions most
observed in this study [38].

It can be considered that educational interventions are sufficient to change a patient’s
behavior [11, 39], and that patients who persevere in their behavior are psychologically
dissimilar from compliers in a certain degree [12,40]. Moreover, the successful long-term
periodontal therapy requires exceptional patient compliance to periodontal therapy and
maintenance program. The maintenance program is necessary to retain treatment benefits
and to prevent relapse of the disease [20,41]. Time constraints, prolonged treatment plans,
and the perceived unimportance of periodontal maintenance therapy, have been noted as
the factors that contribute to poor patient compliance [20]. Noncompliance to periodontal
maintenance cannot be explained by one determinant only, rather it may involve numerous
aspects such as individual’s health beliefs, emotional aptitude, psychological stressors,
and personality traits. The personality traits are generally stable; however, factors affecting
how these traits impact periodontal outcomes remain to be carefully explored [19, 20].
Thus, to avoid confounding variables that could induce significant compliance changes,
only patients showing a higher degree level of compliance were included in the study [18-
20].

In our study, the treatment approach consistently resulted in an increase in sites with



PPD_ and in a simultaneous decrease in PPD, and PPDy. We decided to report only the
less expected outcomes and only those that are pertaining to the objectives of our study.
Moreover, all the periodontal indices measured at baseline showed a significant clinical
improvement at the end of the follow-up, as an expected outcome of successful therapy.
Many correlations, such as a direct relationship of periodontal indices between baseline
and ending indices, were expected. Therefore, beyond the clinical improvement with
periodontal therapy, the better the baseline periodontal indices, the better the outcome is
18 months later. PC showed a positive correlation with periodontal indices [19,20]. In this
study, baseline and ending indices were always positively correlated. There is a
reasonable conjecture that patients demonstrate a broader compliance range prior to the
study. This is a patient’s unavoidable-aspect that has to be kept into consideration.

Generally, cluster A, B, and C personality traits interfered with periodontal indices in
a complex manner. Cluster A showed a greater leverage to lead to an increase in FMPS-e.
Cluster B was effective in increasing FMPS-b, FMPS-d, FMPS-e, and PPDy-b. On the
contrary, cluster C traits, including avoidant, dependent, and obsessive-compulsive
personality traits, seemed to be linked to an effective decrease in FMBS-e, improvements
in FMBS-d, and a feeble decrease in PPDy-e. Conversely, cluster C was associated with a
greater PPD;-e and a lesser PPD_-e. The feeble increase in intermediate pockets, which
was approximately 2%, together with the similar decrease in PPDy, is clinically unfavorable
and opposite to the effective FMBS outcome of cluster C. However, no relationship
between clusters and compliance was found; however, the study was planned to control
the leverage of this variable.

The data and correlations observed at baseline were probably also related to the oral
hygiene behavior of patients prior to the study, whereas the differential and ending data

greatly affected patients that are subjected to the study protocol for 18 months.



Only few data available in the literature isolated personality factors from behavioral
mechanisms of noncompliance [20]. Becker et al. [18] did not find significant personality
differences between the compliers and noncompliers undergoing supportive periodontal
therapy. However, compliant patients exhibited more favorable trend of clinical outcomes
than noncompliers. The noncompliant group showed a higher frequency of stressful life
events, whereas compliers demonstrated a more positive self-image. The noncompliant
group also showed less stability in personal relationships, defensiveness toward
periodontal therapy, and a “child-like” orientation. Neuroticism and conscientiousness are
most widely associated with noncompliance [20]. Neuroticism is often expressed through
anxiety, anger, hostility, impulsiveness, or depression and is frequently related to somatic
distress. Depression, in particular, has been identified as a risk factor for medical
noncompliance [19,20].

In this study, patients with personality disorders were excluded. The presence of
paranoid, schizoid, and schizotypal personality (cluster A) or borderline, antisocial,
histrionic, and narcissistic personality traits (cluster B) are not suitable to obtain favorable
clinical results in the periodontal therapy of mild periodontitis. These traits could be so
powerful to influence patients beyond their knowledge. Multivariate data processing
showed that cluster C personality traits are associated with favorable therapeutic
outcomes. Patients with obsessive traits (80%) prevail within cluster C, thus indicating the
propensity to accuracy and perfectionism of this group, albeit a correlation between cluster
C and PC, A1 and 2 scales and/or HV scale was not found. It is also possible that these
powerful psychosocial factors are associated with immune-hindering and infectious
diseases and vice versa [7].

The Spearman test showed a positive correlation between cluster B and C and AS,

and between AS and DS. The AS seemed to induce a favorable clinical effect on FMPS-e.



Moreover, the different components of DBQ were correlated with each other, showing a
clinical improvement in dental indices. Al2, in particular, resulted in an inverse correlation
with AS; and it was also inversely correlated with HV, however, the correlation was not
significant. DS seemed to be related to an increase in FMBS-e and a decrease in FMBS-d,
thus showing an opposite clinical role as compared to that of the cluster C, which is in line
with the findings of other studies [16, 42].

Presumably, the affective states anxiety and depression combine and stress the
personality traits [18,19,20]. However, it was reported that both anxiety and depression
have a strong leverage in negatively influencing the patient compliance, which was
controlled in this study [19,20]. Personality traits seemed to play significant favorable or
unfavorable roles in determining therapeutic outcomes of periodontal therapy.

Most published studies support a positive association between periodontitis and
several psychosocial factors, mainly socioeconomic status, anxiety, depression, lack of
social support, and stress; however, no such positive association were made with
personality traits isolated from compliance. In this study, compliance was not only
evaluated as program attendance [28], rather it was evaluated in a more complete manner
[21,22]. This study aimed to evaluate the influence of personality traits on periodontal
therapy by limiting the compliance variation as much as possible and by also considering
the affective states and not excluding other pathodynamic ways [7]. Hence, it seemed
realistic that several important psychological, affective, or behavioral factors could have an
important leverage in a patient’s personality to influence the periodontal therapy outcomes.
We believe that personality traits have to be diagnosed and considered in relation to
periodontal therapy as personality traits seem to have a direct influence on periodontal
indices and a synergy with other psychological factors beyond the influence of patient

compliance during the study.



The advancements in knowledge of the patient psychological traits could be of great
importance in targeting the therapeutic goals and the possible “crucial points” of treatment

strategies to improve the treatment outcomes.
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