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Abstract

Objective: Epidemiologic studies provide strong evidence that chronic psychosocial stress and depression increase the risk
of several systemic diseases and disorders. The current research aimed to investigate the association between stress, and
depression with Periodontal Disease indices.

Materials and Methods: The study counted with 280 individuals, males and females, 40-65 years of age, and were
collected through a clinical examination and a modified standardized questionnaire. Case group included 140 individuals
suffering from periodontal disease and control group consisted of 140 individuals with no history of periodontal disease.
Psychological factors assessment included the following inventories, Beck Anxiety Inventory (BAI), and Beck Depression
Inventory (BDI). Periodontal disease was assessed based on the following indices, Probing Pocket Depth (PPD), Clinical
Attachment Loss (CAL), Gingival Index (GI) and Bleeding on Probing (BOP). Univariate and multivariate logistic
regression analyses were carried out to compare cases and controls.

Results: Mean probing depth and clinical attachment level were 4.60 £ 0.32 mm and 4.72 + 1.12 mm in cases and 2.10 +
0.50 mm and 1.86 + 0.31 mm in controls, respectively (p < 0.05 and p< 0.01, respectively). Multivariate logistic regression
model, controlling for confounding factors, demonstrated significant association between BAI and BDI with deeper
periodontal pockets [p = 0.028 and p = 0.032, respectively], and moderate/severe CAL [p = 0.018 and p = 0.048,
respectively]. The outcomes also revealed no significant associations between the mentioned psychological parameters with

gingival inflammation (GI) and BOP. Those associations were confirmed after adjusting for possible confounders such as

\smoking, educational and socio-economic status.
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periodontal pockets and moderate/severe CAL.

Depression Inventory, SD: Standard Deviations

Conclusion: Within the limits, the current research revealed significant associations between BAI and BDI and deeper

Keywords: Periodontal Disease, Psychosocial Factors, Life Events, Stress, Depression
Abbreviations: BAI: Beck Anxiety Inventory, PPD: Probing Pocket Depth, CAL: Clinical Attachment Loss, Gl: Gingival
Index, BOP: Bleeding on Probing, PD: Periodontal Disease, rp: Reactive Protein, Cl: Confidence Interval, BDI: Beck

Introduction

Previous investigations have focused on effects of
psychosocial factors on the etiology of diverse systemic
diseases, and several pathophysiologic mechanisms may
explain the association of chronic stress and depression with
systemic diseases [1-6]. Based on the fact that stress and/or
depression affect a large proportion of the population
worldwide and in addition, the effect of emotional and mental
conditions on the individuals immune response, predispose
the appearance of several pathological conditions [7,8].
Similar researches have focused on effects of psychosocial
factors on the etiology and severity of periodontal disease
(PD) [9-11].

PD is divided into two main types, gingivitis and
periodontitis, is a chronic inflammatory disease caused by
bacterial infection which invades gingiva and periodontal
supporting tissues [12]. Periodontal bacteria [13] and viruses
[14] are responsible for a host immuno-inflammatory
response in periodontal tissues that leads to periodontal
pocket formation, attachment and bone loss, and in case of
aggressive and severe PD results in tooth loss. However, the
presence of periodontal bacteria itself can not result in
advanced tissue destruction in all individuals. This
observation suggests an individual response and adaptation
ability to a certain bacterial plaque quantity without disease
progression [15].

Diverse behavioral factors such as oral hygiene, smoking, and
stress, may change the health balance as act together leading
to the PD development [16,17]. Similarly, diseases such as
diabetes mellitus and epidemiological parameters such as
poor nutrition, alcohol consumption and low socio-economic
status also have been associated with a higher risk of
periodontitis [18] and are able to modify the initiation and/or
progression of periodontitis [19-21].

Psychological stress [22] and insufficient treatment [23] can

influence the appearance and progression of several types of
periodontitis [24]. Clinical evidence has provided an
association between psychosocial stress and acute necrotizing
PD, mainly necrotizing ulcerative gingivitis [25,26], and
periodontitis [27-29]. Additionally, positive associations
have been recorded between stress and depression and
aggressive, rapidly progressive, periodontitis [30-32]. To be
more specific depression has been associated with
periodontitis in clinical studies in adults [9,23,33-38] and
adolescents/young adults [39,40]. However, similar clinical
researches failed to confirm such an association [41-44].

Experimental and clinical studies suggest the negative impact
of chronic psychological stress and depression on the immune
system and health. Brief stressors suppress cellular immunity
and maintain the humoral immunity function. On the
contrary, chronic stressors generally result in the immune
system dysregulation, involving cellular and humoral
pathways [45]. Moreover, in patients susceptible to
periodontitis, stress can modify the host immune defense and
facilitate the progression of periodontal infections [46].

Periodontitis patients often have higher systemic levels of C-
reactive protein (C-rp), interleukin-6 (11-6), interleukin-1 (lI-
1) and tumor necrosis factor-alpha (TNF-a) [47]. Similarly,
social stress increases the production of interleukin-1 beta (ll-
1B) and TNF-o in CD11b+ spleen cells in response to P.
gingivalis lipopolysaccharide [48]. That finding suggests that
stress can increase the responsiveness and production of
inflammatory cytokines by macrophages in response to an
oral pathogen. The mechanisms that stress is responsible for
producing inflammation are complicated and bidirectional, as
stress can produce inflammation and inflammation can
produce stress. Those procedures involve pathways including
genetic, neural, endocrine and immune interactions. Animal

and human studies showed that stress influences the immune
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system in multiple ways as increases the secretion of
neuroendocrine hormones, glucocorticoids and
catecholamines. The activation of these hormones, leads to
stress reactions that have harmful effects on immune
functions, such as reduction of lymphocyte populations,
lymphocyte proliferation, natural Killer cell activity and
antibody production and the re-activation of latent viral
infections [49]. It has been accepted a general
immunosuppressive action of stress, however it is now
obvious that both immunosuppression and immune activation
occur in diverse types of stress status [50].

It is possible that the mechanisms underlying the relationship
of psychological stress and depression with periodontitis
involve a combination of factors related to alterations in
behavior and neuro-immunologic function. The neuro-
immune-endocrine interaction by the action of hormones and
biochemical mediators produced by the organism in anxiety
or stress conditions, are able to alter extension and severity of
periodontitis [10,17,51]. Glucocorticoids produced by the
suprarenals can result in the reduction of pro-inflammatory
cytokines secretion, i.e., TNF-o, interleukins, and
prostaglandins. On the contrary, catecholamines, epinephrine
and nor-epinephrine, have the opposite actions, stimulating
the generation and activity of proteolytic enzymes and
prostaglandins, that can indirectly cause tissue and bone
destruction [10, 52].

The modification of individuals’ health behavior is another
possible mechanisms that stress and psychosocial factors
influence periodontal health status, as individuals with high
stress levels acquire harmful habits to periodontal health
status, such as poor oral hygiene, abuse of smoking or
alterations in nutrition habits with consequences to
immunological system functions [10].

Investigations that have been based on serum and salivary
stress-related steroids have revealed further evidence of an
association between stress, depression, and PD. It has been
recorded [53] that stress, depression and salivary cortisol
scores were significantly associated with periodontitis
severity and the number of missing teeth. The same article
showed that the greatest CAL and highest number of missing
teeth was recorded in individuals who reported neglecting

their oral health during stressful or depressed periods. In

addition, stress scores and salivary stress markers
(chromogranin A, cortisol, alpha-amylase and beta-
endorphin) were significantly associated with PD clinical
indices [54], whereas similar associations have also been
recorded between serum levels of cortisol and dehydroepi-
androsterone-sulfate, the stress-related steroids, and PD
indices [55,56].

Chronic or repeated stress, a typical symptom for mental
illness individuals, induce a state of chronic inflammation
through the activation of macrophages, dendritic cells,
microglia, adipocytes and endothelium, which secrete
cytokines and chemokines. Other effects concern altered cell
circulation, natural Kkiller cell cytotoxicity changes and
alterations in the T-helperl/T-helper 2 balance, all of which
could contribute to the potential for poor immune
responsiveness to bacterias, susceptibility to infections,
reactivation of latent viruses and delays in wound healing
[57].

Clinical depressive disease is the affective disease that has
constantly demonstrated immunologic alterations [58, 59].
This provided a possible explanation of depression as a
significant risk indicator in PD.

It must be noticed that in many cases surveys exploring the
association between depressive symptoms and periodontitis
have been based on non-psychiatric study samples without
consideration of comorbidities, limiting the validity of these
surveys to identify an association between depression and
PD.

In addition, stress and depression have a negative effect on
treatment outcomes in periodontitis patients, findings that
were in agreement with a previous article [60] indicating that
psychosocial factors play a significant role in recovery from
surgery and are predictive of surgical outcome. The aim of
the current research was to investigate the association of
stress, anxiety and depresssion with PD indices in Greek adult

patients.

Materials and Methods

Study population design and data collection
The present research performed between June 2021 and April
2022 and consisted of 280 males and females who recruited

from three private practices, two medical and one dental.

www.acquirepublications.org/JDOE


https://acquirepublications.org/Journal/Dentistry/Dentistry-and-Oral-Epidemiology
https://acquirepublications.org/Journal/Dentistry/Dentistry-and-Oral-Epidemiology

Journal of Dentistry and Oral Epidemiology

The study size was calculated according to the EPITOOLS
guidelines (https://epitools.ausvet.com.au) determined with
95% Confidence Interval (CI) and desired power 0.8. The
World Health Organization (WHO) recommendations [61]
for estimating periodontal incidence were used for assessing
age group.

This study was not submitted by the Greek authorized
committees (Ministry of Health, etc.) as was not an
experimental one. All individuals signed an informed consent
before taking part in the study.

Eligibility Criteria

In the study protocol enrolled 280 individuals, 145 males and
135 females. 140 individuals were selected in the case group
and 140 in the control group. Cases were defined as
individuals presenting at least 20 teeth and having
periodontitis from stage | to IV [62] characterized as probing
pocket depth (PPD) stage I [maximum PPD < 4.0 mm] and
stage II-IV [PPD < 4.0 - > 6.0 mm], clinical attachment loss
(CAL) severity stage | [CAL: 1.0-2.0 mm], and stage II-IVV
[CAL: 3.00- > 5.0 mm] [62].

Gingival index (GI) categorized corresponds to Loe [63]
classification, and bleeding on probing (BOP) concerned
absence and presence and considered positive if it occurred
withinl5 seconds of probing [64].

To be eligible, cases and controls, should not have been
treated by a conservative or a surgical process in their oral
cavity in the last 6 months, or prescribed for systemic
antibiotic or immune suppression medication or
glucocorticoids or anti-depressive medication within the
previous 6 months. Individuals with diabetes mellitus,
cardiovascular diseases and other systemic diseases were not
included in the study protocol.

Research Questionnaire

Cases and controls answered to a modified Minnesota Dental
School Medical Questionnaire [65] that contained data
concerning age, gender, smoking status, socio-economic and
educational status, and data derived from their past
Dental/Medical history.

Clinical measurements

All interproximal sites, mesial and distal, were measured
using the following indices, PPD, CAL, Gl and BOP in all

quadrants apart from third molars and remaining roots. The

worst values of the indices assesse to the nearest 1.0 mm and
coded as dichotomous variables for each individual, using a
Williams probe with a controlled force of 0.2 N (DB764R,
Aesculap AG & Co. KG, Tuttlingen, Germany). Clinical
measurements were performed by one calibrated Dentist. For
estimating the intra-examiner reproducibility, a randomly
selected sample of 60 (20%) individuals re-examined
clinically after a period of three weeks, without giving oral
hygiene instructions to the individuals, by the same Dentist.
No differences were recorded between the 1% and the 2™
clinical examination (Cohen's Kappa = 0.98).

Assessment of Periodontal Disease indices

PPD was dichotomously categorized as score 0: stage | and
score 1: stage Il-1V, and CAL severity was categorized as
score 0: stage I, and score 1: stage I1-1V [62]. GI categorized
as score 0, which corresponds to Loe [63] classification 0 and
1, and-score 1, which corresponds to Loe classification as
score 2 and 3. BOP was categorized as score 0: absence, and
score 1: presence of BOP [64].

Psychosocial measurements

For assessing stress, anxiety and depression, individuals had
to answer to two tests (BAI and BDI), assisted by a
Psychology student trained and supervised by a professional
of the field [66].

Beck Anxiety Inventory (BAl), consisted of a self report scale
with 21 items, concerning descriptive statements of anxiety
symptoms rated by the subject on a four-point scale. The total
score allows a classification of anxiety intensity levels:0-10
minimum;11-19 mild;20-30 moderate and 31-63 severe.
Beck Depression Inventory (BDI), also consisted of a self
report scale with 21 items with four alternatives each,
arranged in increasing degrees of depression severity. The
intensity of depression corresponds to the following scores:
0-11 minimum depression;12-19 mild; 20-35 moderate and
36-63 severe [67,68].

Data analysis

PPD, CAL, GI, and BOP, were expressed by means and
standard (SD) deviations, compared between groups were
performed using paired t-test.

Univariate and multivariate logistic regression models were
applied to detect variables associated to the clinical outcome.

The association between psychological parameters and PD
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indices was expressed by unadjusted and adjusted odds ratios
(OR’s) and 95% confidence intervals (95% CI). The
significance level was set in less than 5% (p < 0.05).

Results

The mean age of cases and controls was 46.6 + 2.7 and 48.3
+ 3.5 years, respectively. Table 1 shows the mean scores of
PD clinical indices and respective standard deviations. There
was a statistically significant difference between groups in all
PD clinical parameters assessed (PPD<0 .05, CAL<0.01,
G1<0.05, and BOP<0.001).

Table 2 presents the results after performing the univariate
analysis model for each PD index. The model indicated that
smoking [p = 0.000], BAI [p = 0.000] and BDI [p = 0.000]
were statistically significantly associated with deeper
periodontal pockets (> 4.0mm) and moderate/severe CAL (>
3.0 mm). It is shows that smoking [p = 0.000], BAI [p =
0.000], and BDI [p = 0.006] were statistically significantly
associated with BOP presence, whereas advanced age [p =
0.000], lower educational level [p = 0.000], lower socio-
economic status [p = 0.003], and BAI [p = 0.000] were
statistically significantly associated with moderate/severe

gingival inflammation as expressed by GIl. Table 2 also

indicates Unadjusted OR’s and 95% CI for each parameter
examined. After performing the step 3% of the logistic
regression analysis smoking [p = 0.004], BAI [p =0.028], and
BDI [p = 0.032] were found to be statistically significantly
associated with deeper periodontal pockets. Adjusted OR’s
and 95% CI for each variable examined is presented in the
Table 3. It is also presents that after applied the step 22 the
same parameters were statistically significantly associated
with moderate/sever CAL [BAI and BDI, p =0.018 and p =
0.048, respectively]. The same Table shows Adjusted OR’s
and 95% ClI.

Table 4 indicates that after carried out the step 22 smoking
status was statistically significantly associated with
moderate/severe gingival inflammation (GI) [p = 0.032].
Adjusted OR’s and 95% CI are also presented. Smoking was
the only epidemiological parameter that was statistically
significantly associated with presence of BOP [p = 0.028]
(Table 4).

Age, gender, educational and socio-economic status, were not
statistically different between groups concerning PD indices
examined (Tables 3,4). Logistic regression analysis was
performed controlling for gender, age, educational and socio-

economic level, and smoking status.

Table 1. PD Clinical Indices between Cases and Controls

Variables Cases Controls (paired t-test) p-value
Probing Pocket Depth (mm) 4.60 +0.32 2.10+0.50 <0.05
Clinical Attachment Loss (mm) 472+1.12 1.86 £0.31 <0.01
Gingival Index (%) 2.78+0.64 1.32+0.27 <0.05
Bleeding On Probing (%) 38.11 + 16.39 16.20 + 8.61 <0.001

Table 2. Univariate analysis of cases and controls regarding each independent variable

Variables PPD CAL
Cases Controls p-value/OR Cases Controls p-value/OR

(> 4.0mm) (0-3.0mm) 95% CI (= 3.0mm) (1-2.0mm) 95% CI

Gender
Males 78 (55.7) 67 (47.9) 0.188/1.371 72 (51.4) 73 (52.1) 0.905/0.972
Females 62 (44.7) 73 (52.1) 0.856-2.194 68 (48.6) 67 (47.9) 0.608-1.553

Age
40-50 42 (30.0) 37 (33.6) 0.812/----- 45 (32.1) 44 (31.4) 0.182/-----
51-60 68 (48.6) 65 (46.4) ------------- 72 (51.4) 61 (43.6) -------------
61+ 30 (21.4) 28 (20.0) 23 (16.4) 35 (25.0)
Education level

Low 81 (57.4) 68 (48.6) 0.119/1.454 84 (60.0) 65 (46.4) 0.023/1.731
High 59 (42.1) 72 (51.4) 0.907-2.329 56 (40.0) 75 (53.6) 1.077-2.780

www.acquirepublications.org/JDOE


https://acquirepublications.org/Journal/Dentistry/Dentistry-and-Oral-Epidemiology
https://acquirepublications.org/Journal/Dentistry/Dentistry-and-Oral-Epidemiology

Journal of Dentistry and Oral Epidemiology

Socio-ec. status
Low 46 (32.9) 103 (73.6) 0.549/1.154 80 (57.1) 69 (49.3) 0.188/1.372
High 94 (67.1) 37 (26.4) 0.722-1.847 60 (42.9) 71 (50.7) 0.857-2.197
Smoking
Never 77 (55.0) 72 (51.4) 0.000*/0.176 48 (34.3) 101 (72.1) 0.000*/0.201
Previous/Current 63 (45.0) 68 (48.6) 0.105-0.294 92 (65.7) 39 (27.9) 0.121-0.335
BAI
Minimum/Mild 48 (34.3) 101 (72.1) 0.000*/0.201 42 (30.0) 107 (76.4) 0.000*/0.132
Moderate/Sever 92 (65.7) 39 (27.9) 0.121-0.335 98 (70.0) 33 (23.6) 0.078-0.225
BDI
Minimum/Mild 55 (39.3) 94 (67.1) 0.000*/0.317 58 (41.4) 91 (65.0) 0.000*/0.381
Moderate/Sever 85 (60.7) 46 (32.9) 0.194-9.517 82 (58.6) 49 (35.0) 0.235-0.618
Variables BOP Gl
Cases Controls p-value/OR Cases Controls p-value/OR
(Presence) (Absence) 95% ClI (Absence/Mild) (Moderate/Sev) 95% CI
Gender
Males 66 (47.1) 79 (56.4) 0.120/0.689 75 (53.6) 70 (50.0) 0.550/1.154
Females 74 (52.9) 61 (43.6) 0.430-1.103 65 (46.4) 70 (50.0) 0.722-1.845
Age
40-50 34 (24.3) 55 (39.3) 0.026/----- 48 (34.3) 41 (29.3) 0.000%/-----
51-60 74 (52.9) 59 (42.1) ------------- 78 (55.7) 55 (39.3) -------------
61+ 32 (22.9) 26 (18.6) 14 (10.0) 44 (31.4)
Education level
Low 87 (62.1) 62 (44.3) 0.003*/2.065 90 (64.3) 59 (42.1) 0.000*/2.471
High 53 (37.9) 78 (55.7) 0.281-3.328 50 (35.7) 75 (57.9) 1.527-4.000
Socio-ec. status
Low 84 (60.0) 65 (46.4) 0.023*/1.731 87 (62.1) 62 (44.3) 0.003*/2.065
High 56 (40.0) 75 (53.6) 1.077-2.780 53 (37.9) 78 (55.7) 1.281-3.328
Smoking
Never 55 (39.3) 94 (67.1) 0.000*/0.317 58 (41.4) 91 (65.0) 0.000*/0.381
Previous/Current 85 (60.7) 46 (32.9) 0.194-0.517 82 (58.6) 49 (35.0) 0.235-0.618
BAI
Minimum/Mild 54 (38.6) 95 (67.4) 0.000*/0.297 57 (40.7) 92 (65.7) 0.000*/0.358
Moderate/Sever 86 (61.4) 45 (32.1) 0.182-0.486 83 (59.3) 48 (34.3) 0.221-0.582
BDI
Minimum/Mild 63 (45.0) 86 (61.4) 0.006*/0.514 68 (48.6) 81 (57.9) 0.119/0.688
Moderate/Sever 77 (55.0) 54 (38.6) 0.319-0.827 72 (51.4) 59 (42.1) 0.429-1.102

Table 3. Multivariate logistic regression analysis model of cases and controls regarding risk factors examined and PD according
to Enter (first step) and Wald (last step)

Variables in the Equation (ppd)
B S.E. Wald df Sig. Exp(B) 95% C.l.for EXP(B)
Lower Upper
age ,053 ,139 ,116 1 ,733 ,963 ,593 1,182
gender ,072 ,331 ,089 1 ,828 ,918 470 1,562
ses ,143 ,327 ,155 1 ,733 ,882 ,378 1,428
Step 1° educ.level ,265 337 468 1 ,381 1,321 743 2,353
smok.status 1,028 ,368 6,428 1| ,011* 2,398 1,469 5,014
BAI 1,089 377 7,125 1 ,044* 2,543 1,579 5,274
BDI 1,084 ,355 6,121 1 ,051* 2,072 1,553 5,137
Constant 4,401 , 766 19,259 1 ,000 ,044
smok.status ,938 ,318 8,952 1 ,004* 3,526 1,873 5,913
Step 3° BAI 1,274 ,388 8,840 1 ,028* 3,171 1,653 4,532
BDI 1,324 ,353 6,541 1| ,032* 2,968 1,296 4,217
Constant 3,892 448 28,655 1 ,000 ,055
www.acquirepublications.org/JDOE
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a. Variable(s) entered on step 1: age, gender, ses, educ.level, smok.status, bai, bdi

Variables in the Equation (CAL)

B S.E. Wald df Sig. Exp(B) 95% C.l.for EXP(B)
Lower Upper
age ,023 ,119 ,211 1 ,755 911 ,501 1,119
gender ,048 ,327 ,189 1 ,838 ,959 ,495 1,252
ses 127 ,348 ,194 1 ,685 75 ,570 1,455
Step 1° educ.level ,209 ,278 377 1 314 1,355 ,739 2,553
smok.status 1,188 ,408 5,714 1| ,041* 1,782
BAI 1,106 437 6,101 1| ,033* 1,638 15(2)3 jg?g
BDI 1,211 ,466 7,443 1| ,028* 2,282 1,616 4’724
Constant 4,833 ,812 17,472 1 ,000 ,037 ’ ’
smok.status 972 377 5,962 1 ,012* 2,231 1,672 5,346
Step 22 BAI 1,125 ,404 7,566 1 ,018* 2,751 1,703 5,110
P BDI 1,014 ,344 4,541 1 | ,048* 1,758 1,195 3,887
Constant 3,742 439 22,956 1 ,000 ,048
Table 4. Multivariate logistic regression analysis model of cases and controls regarding risk
factors examined and PD according to Enter (first step) and Wald (last step)
Variables in the Equation (GI)
B S.E. Wald df | Sig. Exp(B) | 95% C.I. for EXP(B)
Lower Upper
age ,239 ,219 1,316 1 ,557 ,622 ,201 1,027
gender ,347 ,258 1,422 1 ,248 ,849 ,311 1,152
ses 467 ,286 1,478 1 ,158 ,555 ,372 1,165
Step 12 educ.level ,480 ,293 1,557 1 ,114 1,055 ,799 1,833
smok.status 1,458 438 3,674 1 ,0652* 1,832
BAI ,786 ,296 2,101 1 ,077 1,238 1132 2;22
BDI ,682 ,361 1,883 1 ,081 1,302 1,016 1’724
Constant 4,752 147 12,012 1 ,000 ,054 ' '
Step 2° smok.status 1,142 ,322 3,232 1 | ,032* 1,419 1,112 3,156
Constant 3,426 ,619 18,211 1 ,000 ,050
a.Variable(s) entered on step 1: age, gender, ses, educ.level, smok.status, bai, bdi
Variables in the Equation (BOP)
B S.E. Wald | df | Sig. Exp(B) 95% C.l.for EXP(B)
Lower Upper
age ,243 ,119 1,287 1 ,131 1,122 441 1,374
gender 422 ,338 1,602 1 ,293 ,789 ,512 1,425
ses 443 ,326 1,533 1 247 1,275 ,488 1,735
Step 12 educ.level 457 ,330 2,027 1 127 1,438 ,759 1,833
smok.status 1,188 ATT 3,218 1 ,051* 2,077
BAI 182 423 3,455 1 ,064 1,738 igig zigg
BDI ,582 ,452 2,827 1 ,058 1,817 1’103 2’814
Constant 4,347 721 11,246 1 ,000 ,083 ' '
Step 2° smok. status 1,052 442 3,154 1 ,028* 2,432 1,487 3,253
P Constant 3,278 549 14581 | 1| 000 | 063

a. Variable(s) entered on step 1: age, gender, ses, educ.level, smok.status, bai, bdi
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Discussion

The current research showed associations between anxiety
and depression with smoking and some PD indices such as
PPD and CAL, whereas no associations were recorded
between common epidemiological parameters such as age,
gender, educational and socio-economic status with risk of
PD developing.

No association was recorded between increasing age and PD
risk, finding that was not in agreement with other reports [69-
73], but was in line with previous reports [74,75].

Similarly, no association was observed between male gender
and PD development, finding that was not in agreement with
those from previous reports [16,69,70,72,73,75] except for
few studies [71,74]. These discrepancies could be attributed
to the fact that males have poorer oral hygiene practices than
females and less dental visit behaviors, whereas females
usually are more aesthetically conscious, thus would be more
worried about visiting the dentist [76].

PD indices, also, were not significantly higher between lower
and higher educational level, finding that was in line with a
previous research [72], whereas similar studies have revealed
that low educational level was significantly associated with
PD development and progression [72,73,75,77]. Worse PD
indices have been found in individuals who lack education or
having a basic primary education or had difficulties
concerning their access to social health services [78].

Few previous studies have not recorded an association [73],
or a weak association between SES and PD [16]. On the
contrary statistically significantly associations between lower
SES, which is a modifiable environmental factor, and PD
development have been recorded in previous reports [75,77].
The current research recorded no association between those
indices examined.

Smoking is a crucial risk factor for PD [79,80] according to
previous epidemiological studies, and diverse mechanisms
have been suggested in an attempt to explain its implication
in PD pathogenesis and progression [70]. A significant
association observed between smoking status and all PD
indices in the current study, finding that has been confirmed
by previous surveys [69-71,73]. This could be attributed to
the crucial role of smoking as a modifiable environmental risk

factor that affects host immune responses [79], however, to

date it still remains unknown the mechanism which explains
how smoking may affect PD. It is possible that genetic
polymorphisms and genetic susceptibility may explain the
mentioned influence [16].

Studies linking psychosocial factors to general health status
have been carried out for many years [81,82]. However, most
of those studies concerned a small number of individuals, and
some have reported the association between psychosocial
factors and oral health, in particular PD [27,29,83].

As mentioned psychological stress [22] and ineffective
treatment [23] can lead to periodontitis appearance [24], and
an association between psychosocial stress and acute
necrotizing PD, mainly necrotizing ulcerative gingivitis
[25,26] and periodontitis [27-29] has been found.

In a systematic review [32] was observed a positive
association between stress/psychological factors and PD, and
another one showed that mental illness, was significantly and
independently associated with chronic periodontitis [84]. A
clinico-biochemical study was found a positive association
between stress, and PD indices such as PI, Gl and PDI [55].
Another article showed an association between stress and
PPD > 4 mm, stress and CAL> 5 mm, and stress and
periodontitis [85]. Vettore, et al. [11] recorded that the
frequency of moderate PPD (4-6 mm) and moderate CAL (4-
6 mm) were significantly associated with higher trait anxiety
scores after adjusting for socioeconomic data and cigarette
smoking. Annsofi Johannsen, et al. observed that anxious
individuals had a significantly higher GI than non-anxious
ones, when controlling for smoking. Moreover anxious
smokers with periodontitis had significantly more sites with
pockets > 5 mm, compare with non-anxious smokers [86].
Wellappulli and Ekanayake [87] recorded that the odds of
having chronic periodontitis was nearly three times more in
psychological distress individuals compared to those without
psychological distress and stated that psychological distress
was an independent risk factor for chronic periodontitis in the
study population.

Similarly, Chiou et al., [88], found that psychological factors
were significantly associated with CAL. Other authors who
used different scales than BAI and BDI found associations
between stress and periodontitis and between acute stressor(s)
and periodontal status [11,46,89,90-92].
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Depression has also been associated with periodontitis in
clinical studies in adults [9,23,33-38] and adolescents/young
adults [9,23,39,40,93-95].

Additionally, positive associations have been recorded
between stress and depression and aggressive, rapidly
progressive, periodontitis [30,31], whereas cross-sectional
surveys have recorded associations between diverse
psychological parameters and PD [23,28,36,83,96,97]. Li et
al. [98] observed that the depression and anxiety indices of
the periodontitis groups were higher than those of the control,
and that the depression psychological factor was related to the
progression of chronic periodontitis. In a similar article
conducted by Ng and Leung [24] was revealed that
depression, anxiety trait, and emotion-focused coping were
also related to CAL.After performing logistic regression
analysis was indicated that all these factors were significant
risk indicators for periodontal attachment loss. Rosania, et al.
[53] recorded that stress and depression, were associated with
measures of PD, and that oral care neglect during periods of
stress and depression was associated with attachment loss.
Similar findings confirmed by Coelho et al. [99].

On the contrary, similar investigations demonstrated no
significant association between psychosocial factors, stress
and depression, and PD development in various populations
samples [11,24,41-44,100]. In a systematic review [101], 15
articles were analyzed to assess the association between
psychiatric status and PD. Five of those studies specifically
examined depression and periodontitis, however, no
significant association between psychiatric status and
periodontitis were recorded. A considerable amount of
heterogeneity between the included studies could explain
those differences. Similarly, a more recent systematic review
and meta-analysis also revealed no association between
depression and periodontitis [102]. Solis, et al. [44] observed
that patients with psychiatric symptoms, depression
symptoms and with hopelessness were not at a greater risk of
developing established periodontitis.

Those controversial findings may be explained because of the
different approaches and designs applied in those studies. For
instance matching is a challenge when investigating high
prevalence disease as PD. Another reason is the effect of

potential unknown confounders, and the fact that the

periodontal condition of the participants was not usually
reported in the studies. Another important issue was the
definition of the tools of psychological analysis. To date there
are no special indices available to define safely most
psychiatric disorders [103]. In this study the scales BAI and
BDI were preferred because of their validity, wide use in
research, and facile and rapid appliance. They presented high
internal consistency confirmed by Cronbach a values.

A great difficulty in the international literature concerns the
establishment of certain definition criteria for PD [104,105].
That was the main reason why the current research tried to
establish its own criteria for the definition of PD and health,
constituting cases and controls with separate characteristics
between them concerning PPD, CAL, Gl and BOP.
Limitations to this study may concern reporting bias as
individuals with the most severe depresssive symptoms may
disproportionately choose not to be enrolled in the study
protocol, or may be given unreliable answers, as it is well
known that self-reported questionnaires could lead to the
underestimation of the association examined. Another
potential limitation concerns the retrospective feature of case-
control studies compared to the prospective ones, whereas
possible unknown confounders would result in biased
associations.

Strengths of the current research concern the completeness of
follow-up, the control of possible confounding and
interaction by known risk factors, and the evaluation of PD
status by oral clinical examination and not by a self-report
questionnaire, as already mentioned.
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