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Association among stress and depression in patients with advanced
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Abstract

Background: The relationship between psychological factors and the onset and progression of
periodontal disease has recently attracted more academic attention. The purpose of the study was to
evaluate the association between psychological stress and periodontitis The study was conducted out
on patients with periodontitis.

Methods: All the patients included in the study were suffering from psychological stress and were
referred to us by medical specialists, and they also showed clinical features of periodontal disease.
Patients suffering from acute severe pain or system diseases were excluded. Periodontal exams were
done out utilizing standard procedures. It was followed by Clinical Attachment Loss (CAL) diagnosis
as a basis for evaluation of periodontal condition. Later psychosocial aspects were examined using
globally approved questionnaires. The data were examined using chi square test and the Spearman
correlation test with p < 0.05 considered as level of significance.

Results: Among the psychosocial factors identified in this study were anxiety, depression and chronic
stress and methods to adapt stress were shown to have a significant relationship with CAL. Specifically,
probing depth (PD) was significantly correlated with anxiety (p<<0.001), depression (p= 0.020), stress
(p<0.001); CAL was significantly correlated with elderly age (p= 0.006), anxiety (p<<0.001), depression
(p= 0.026) and stress (p= 0.017); bleeding on probing (BOP) was significantly correlated with
depression (p= 0.027); plaque index (PI) was significantly correlated with anxiety (p= 0.014); gingival
recession (REC) was significantly correlated with depression (p= 0.016) and stress (p= 0.035). The
patients having severe periodontitis measured through CAL were found suffering from severe anxiety
and they used more emotional focused coping methods frequently. Those with lower CAL used
problem focussed coping methods frequently.

Conclusions: The results of this study demonstrated that the persistent financial stresses, depression,
insufficient coping capacity and maladaptive personality dispositions were important risk factors for
periodontal attachment loss.
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1. Introduction

Periodontitis is complex multifactorial disorder with high burden for health system caused by
interaction of several genetic and environmental factors (Isola et al., 2022; Isola et al., 2023).
About one third of the observed variance in the frequency of this condition is due to the genetic

factors (Caetano et al.,, 2022; Li et al., 2022; Zhang et al., 2022; Zhou et al., 2015).

The more severe form of periodontitis is called periodontitis in which gingival tissue might pull
away from the tooth resulting in bone loss, and tooth loss (Dionigi et al., 2022; Go et al., 2022;
Hwang et al., 2022; Isola et al., 2019). About one third of the observed variance in the frequency
of this condition is due to the genetic factors (Bunpeng et al., 2022; John et al., 2016; Larvin et
al., 2022; Satomi et al., 2022; Zhan et al., 2020). This heritability index has been similar among
different assessed populations and is increased with severity of the periodontitis. Genetic factors
can regulate both the inflammatory responses in the affected tissues and the induced damage in
the alveolar bone. The pathologic course of periodontitis is induced by pathogens such as
Porphyromonas Gingivalis which are amassed in biofilm along the gingival margin and sulcus
(Beikler et al., 2004; Mikuls et al., 2012; Olsen & Singhrao, 2018). The resultant inflammatory
responses might destruct the periodontal ligament and the neighbouring bone leading to tooth
loss (Chen et al., 2022; Lu et al., 2022; Petrenya et al., 2022), that, especially in patients with
malocclusions or oral disorders should impact the overall self-esteem (Giudice et al., 2018;
Leonardi et al., 2021; Lo Giudice et al., 2019; Loreto et al., 2020). Thus, genetic factors
particularly those regulating the immune responses might affect the risk or severity of
periodontitis. Recently, the existing relationships among physical and psychological factors
appear to be central in literature. In these terms, psychological phenomena are studied in the
light of their role in the onset, maintenance of physical conditions as in the field of
psychosomatic research and as consequences of physical illness (Caputo et al., 2022; Catalano
et al,, 2019; Cooke, 2021; Martino et al., 2021; Myles & Merlo, 2022; Rasul et al., 2005; Sharpe
& Curran, 2000). The relationship between psychological factors and the onset and progression
of periodontal disease has recently attracted more attention. Because they target 2 crucial areas
of interest surrounding an essential perio-systemic relationship, the most recent studies are
significant (Alkan et al., 2022; Ju et al., 2022; Mombelli, 2018; Rahate et al., 2022; Zerr et al.,
2015).

According to the Global Burden of Disease (GBD) Study, the impact of oral diseases ranks
among the top 100 worldwide diseases on a list totalling 291 (Offenbacher et al., 2016; Righolt

et al.,, 2018). It is well known that socioeconomic deprivation affects the occurrence of oral
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diseases, and the interpretation of their impact (Alkan et al., 2022; A. Li et al., 2022; Umeizudike
et al., 2022). However, the presence of oral diseases and unfavorable socioeconomic factors are
not enough to explain the multidimensional and multifactorial oral health impact on quality of
life, usually referred to as the oral health-related quality of life (OHRQoL) (Huang et al., 2022;
Sengul et al., 2022).

Individualized medicine is gaining importance among physicians as a factor in providing patients
with high-quality care. We are aware that several individual factors, including age, smoking,
heredity, concurrent systemic illnesses, and dental hygiene, might affect the severity of
periodontal disease and its response to therapy (Loos & Needleman, 2020; Suvan et al., 2020;
Teughels et al., 2020). However, we are also aware that these factors do not fully account for
the variances. There are therefore additional aspects at play, and it is undeniable that
psychological factors have an impact on a variety of other health-related criteria (Flemmig et al.,
1998; Loggner Graff et al.,, 2009). In this regard, the importance of stress, depression and
periodontal disease have been reported as an important issues in patients with periodontitis that

impact also the systemic self-esteem.

Over the last 10 years, some studies did not report any associations between stress, depression
and periodontal disease, providing some lingering doubt regarding the strength of the
associations. However, a recent systematic review has shown that positive study findings
outnumber negative study findings by a 4:1 margin. Recent studies have shown convincing
connections between stress and tooth loss, stress and attachment loss, stress/depression and
disregard for oral hygiene, and elevated cortisol levels and pocket depth/tooth loss,
demonstrating well-designed studies that confirm positive correlations between stress,
depression, and periodontal disease (Bhardwaj et al., 2016; Ghasemzedah et al., 2017; Klionsky
et al., 2016; Muniz et al., 2015). The molecular and behavioral underpinnings for this perio-

systemic relationship are solidly supported by these investigations.

Frequent and repeated exposure to stressor(s) leads to wear and tear of the body's systems,
resulting in what is known as allostatic load. In recent years, few studies examining the
relationship between stress and periodontal diseases and zice versa have used an aggregate
variable, including primary and secondary markers of allostatic load, as a biological marker of
stress (Sabbah et al.,, 2018). While research on the relationship between allostatic load and
periodontal disease is still developing, as most of the studies used cross-sectional data, this line
of research presents a good opportunity for establishing a composite biological indicator as a

risk factor for periodontal disease. Studies have shown that individuals under stresses are more
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likely to smoke, less likely to brush their teeth, and less likely to visit a dentist all-important
behavioral determinant of periodontal diseases (Krueger & Chang, 2008; Shetham & Nicolau,
2005).

These findings have significant clinical ramifications because they suggest that treating
psychological issues like stress and depression is a crucial component of overall preventive
periodontal maintenance and, more importantly, may help prevent systemic inflaimmation in
susceptible people from developing into oral inflaimmation. Information on a patient's
psychological condition (stress levels related to employment, domestic, and other factors) is

provided by the simple stress profile and depression scale utilized in one recent study.

Therefore, the objective of this study was to determine the effect of periodontitis on stress and
depression, after considering for conditions of oral health, oral health-related behaviors and
socioeconomic factors in adults. The main hypothesis was that periodontitis influenced the
stress and depression in the enrolled sample. The null-hypothesis to be invalidated was that

there was no impact of periodontitis on the development of stress and depression.

2. Materials and methods
2.1 Study participants

This cross-sectional retrospective study was conducted at the Unit of Periodontology, School
of Dentistry, University of Catania, Catania, Italy. The local international review board approved
the study protocol (215/21 - 19.10.21). Forty-nine patients, between the ages of 17 and 65 (mean
age 46.8 = 5.9 years) were enrolled. All of the patients experienced issues with psychological

stress in addition to periodontitis.
2.2 Inclusions and exclusions criteria

For the present study, the inclusions criteria were: 1) aged >15 years old; 2) Diagnosis of
periodontitis based on the new classification of periodontal disease (Tonetti et al., 2018). The
exclusions criteria were: 1) Patients with significant pain or other medical conditions during the
prior 6 months were not allowed to participate in the present trial and 2) non-compliant patients.
Individuals lacking cognitive ability to answer the questions assessed during the interview. A

survey was used to track psychological stress in the enrolled patients.
2.3 Questionnaires

The questionnaires used in the present study was the Symptom Check List (SCL 90) in order to

evaluate ongoing stress. The Symptom Checklist-90-R (SCL-90-R) is a relatively brief self-report
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psychometric instrument (questionnaire) published by the Clinical Assessment division of the
Pearson Assessment & Information group. It is designed to evaluate a broad range of
psychological problems and symptoms of psychopathology. It is also used in measuring the
progress and outcome of psychiatric and psychological treatments or for research purposes.
According to the overview given by the publisher, the SCL-90-R is normed on individuals 13
years and older. It consists of 90 items and takes 12—15 minutes to administer, yielding nine
scores along primary symptom dimensions and three scores among global distress indices. The
primary symptom dimensions that are assessed are somatization, obsessive-compulsive,
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation,
psychoticism, and a category of "additional items" which helps clinicians assess other aspect of
the symptoms (e.g. item 19, "poor appetite"). The three indices are global wellness index,
hardiness, and symptom free. A high number of studies have been conducted demonstrating
the reliability, validity, and utility of the instrument. It is one of the most widely used measures

of psychological distress in clinical practice and research (Hjemdal et al., 2015).
2.4 Periodontal parameters

For the analysis of periodontal parameters, 2 calibrated physicians performed the periodontal
charting. Probing depth (PD), bleeding on probing (BOP), gingival recession (REC) and plaque
score (PI) were recorded in six sites per tooth for all teeth present, excluding wisdom teeth with
a periodontal probe (De Soete et al., 2001). Clinical attachment loss (CAL) was calculated as the
sum of PD values and gingival recession. The CEJ served as a reference for recession, which
was registered as a positive value if the free gingival margin was apical to the CEJ, while it was
recorded as a negative value if it was coronal to the CEJ. Each patient completed an anamnestic
questionnaire reporting the eventual presence of any comorbidities (e.g., diabetes, hypertension,
hypercholesterolemia, hypothyroidism, celiac disease, etc.), anxiety, depression and stress, all
drugs usually taken, information on the lesion’s onset and the possible degree of limitation felt

in oral functions.
2.5 Statistical analysis

Numerical data were expressed as numbers and percentages. A non-parametric approach was
used since analyzed variables were not normally distributed, as verified by the Kolmogorov—
Smirnov test. The comparison between cases and controls was calculated using the Chi-Squared

or exact Fisher test.
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The Spearman correlation test was applied in order to assess the interdependence among
variables. Statistical analyses were performed using SPSS 22.0 for the Windows package. A p-

value smaller than 0.05 was considered to be statistically significant.

3. Results

Out of 75 patients referred to the unit of periodontics, 26 patients were excluded because did
not present the inclusion criteria. For these reasons, 49 patients (22 males, 27 females) were
finally enrolled. Table 1 illustrate the relative frequency distribution of demographic

characteristics of enrolled subjects.

Table 1. Demographic characteristics of the study

Demographic Characteristics Number (n= 49) Percentage
Sex
Male 22 44.9
Female 27 55.1
Age
<20 5 10.2
20-40 8 16.3
40-60 21 429
60-70 11 22.4
<70 4 8.2
Married 27 55.1
Education
Primary school 16 32.6
College 21 429
University 12 24.5
Occupation
Retiree unemployed 5 10.2
Housewife 6 12.2
Worker 19 38.8
Self-employed 14 28.6
Employees 5 10.2
Clinical attachment loss levels (mm)
0-1 4 8.2
1-2 6 12.2
2-3 12 24.5
3-4 14 28.6
4-6 19 38.8
<7 4 8.2

In the sample, 73.5% of patients were >40 years old, whole 42.9% had a college education,
while 55.1% were married. Regarding occupation, 38.8% were workers, while 28.6 were self-
employed (Table 1). When the patients ‘psychological data were collected and classified based
on degree of clinical attachment loss, the correlation of psychological factors with severity of
clinical attachment loss was evaluated. Amongst evaluated psychological factors, anxiety,
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depression, emotional focused coping behavior and chronic stress was present. The patients
who suffered from severe attachment loss used emotional focused coping behavior more

frequently when facing stressful situation.

When the patients ‘psychological data were collected and classified based on degree of clinical
attachment loss, the correlation of psychological factors with severity of clinical attachment loss
was evaluated (Table 2). The presence of periodontitis, evaluated through different clinical
parameters evidenced that PD was significantly correlated with anxiety (p<<0.001), depression
(p= 0.0206), stress (p<<0.001); CAL was significantly correlated with elderly age (p= 0.000),
anxiety (p<0.001), depression (p= 0.026) and stress (p= 0.017); BOP was significantly correlated
with depression (p= 0.027); PI was significantly correlated with anxiety (p= 0.014); REC was
significantly correlated with depression (p= 0.016) and stress (p= 0.035) (Table 2).

Table 2. Correlation among periodontal parameters, stress and depression

PD

CAL

BOP

PI

REC

Age
Anxiety
Depression

Stress

rs= 0.224; p= 0.149
rs= 0.418; p< 0.001
rs= 0.358; p= 0.026
rs= 0.554; p< 0.001

rs= 0.055; p= 0.006
rs=0.417; p< 0.001
rs= 0.225; p= 0.025
rs= 0.344; p< 0.017

rs= -0.445; p= 0.187
rs=-0.237; p= 0.132
rs= -0.347; p= 0.027
rs= 0.066; p= 0.058

rs= 0.125; p= 0.447
rs= 0.376; p= 0.014
rs= 0.191; p= 0.331
rs= 0.409; p= 0.007

rs= 0.173; p= 0.324
rs= 0.364; p= 0.078
rs= 0.186; p= 0.016
rs= 0.385; p= 0.035

On the other hand, the group with attachment loss close to healthy level used problem focused
coping behaviors more frequently while facing stressful events. Patients with lower level of
anxiety showed less severe attachment loss in a significant manner and patients with lower score

on chronic stress were found in better periodontal health.

4. Discussion

For the last many years dental professionals have been suggesting the presence of a relationship
between psychosocial stress and periodontitis. It has been demonstrated that the clinical
psychological factors and stress play a role in the etiology of several forms of diseases (Aggarwal
et al., 2022; Barchetta et al., 2021; Bochicchio et al., 2023; Di Giacomo et al., 2019; Di Giuseppe
et al., 2020; Frisone et al., 2021; Puscasu et al., 2022; Sheikh et al., 2019; Tolsa et al., 2022; Vita
et al., 2020), including gingivitis and periodontitis (Mannem & Chava, 2012; Scandurra et al.,
2021). Several epidemiological investigations demonstrated an increase in necrotizing
periodontal diseases during times in which patients were subjected to stress (Ii A. et al., 2022;
Nair & Nisha, 2022; Ozturk & Ada, 2022). Other authors showed that individuals under high
working load, bad marital status, occupational dissatisfaction (Gueiros et al., 2019; Hughes &

Herrick, 2017), and high psychological strain caused by critical life event exhibited periodontal
7
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destruction more frequently (Iram et al., 2019). Critical life events such as loss of spouse may
cause a transitory immune suppression. Nevertheless, his association was dependent of the
patients’ favored coping strategy. In people with highly problem orientated coping manner, the
study failed to show an association between stress and periodontal status (Lenk et al., 2022).
Epidemiological studies have demonstrated that periodontitis does not affect all persons in the
community in a comparable way. Some individuals offer risk characteristics that make them
more vulnerable to acquire periodontal disease (Alani & Seymour, 2014; Amaliya et al., 2015;
Fonseca et al., 2015; Grover et al, 2014; Lang, 2014). During recent years various
epidemiological studies carried out in various countries revealed that periodontal diseases in
different societies have a different prevalence (Antonoglou et al., 2015; Asa'ad et al., 2017; Cetin
et al., 2022; Charupinijkul et al., 2022; Ghasemzedah et al., 2017; Ketharanathan et al., 2019;
Klionsky et al., 2016; Lindner et al., 2022; Offenbacher et al., 2016). Inflammation is considered
as the causative factor of in inflammatory process is the host’s response to bacterial plaque
which itself is under the influence of environmental and genetical factors (Akkaya et al., 2022),
initiation and progress of periodontal infections are obviously potentiated by local and systemic
situations called risk factors (Aarabi et al., 2018; Eapen et al., 2014; Jamali et al., 2018; Jimenez
et al., 2022; Kim et al., 2018; Lenk et al., 2022). Currently, risk factors including colonization
with particular pathogenic bacteria in gingival regions, systemic conditions related to low
number of neutrophils, diabetes mellitus, smoking, and local factors are believed to be of
importance in pathogenesis of periodontal disease. In addition to age (considering that the
disease is most prevalent in elderly) and sex (also it is more prevalent in the males) recent studies
refer to two risk-increasing factors of periodontal diseases including stress and coping behavior
(Abada et al., 2022; Haffajee et al., 1997; Oliveira et al., 2009; Quirynen et al., 1999; Umeda et
al., 1998; Wennstrom et al., 2005).

Regarding the importance of stress and the possibility of the influential role of other
psychological factors and the way people face with stress, this study was aimed to investigate
the association of periodontal disease with psychological variables (Fentoglu et al., 2022). Also,
it was expected to demonstrate the association between stressful events of life and the clinical
loss of periodontal attachment. In the present study the scale for categorization of periodontal
diseases was based on clinical attachment loss (Esposito et al., 2004; Herrera et al., 2002; Jimenez
et al., 2022; Konig et al., 2008; Pers et al., 2008; Yamada et al., 2006; Yamamiya et al., 2008).
The questionnaires used in this study were internationally recognized and used in other studies

performed. Moreover, each of these psychological tests were reliable and valid. These results
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show that anxiety and other psychological factors effect CAL of and there was significant

relationship between factors and the level of CAL.

The world health organization considers occupation as an intermediate determinant for health,
and is directly connected to income and education level; therefore, it can also serve to determine
access to health services and other resources (Frisone et al., 2021, Bolstad et al., 2022). The fact
that these determinants did not reduce the influence of stress and depression may confirm the
salutogenic assumption that socioeconomic factors would not change the individual perception

of quality of life in adults.

The patients with higher mean CAL showed higher anxiety and depression scores. Regarding
the nine psychological factors studied following SCL-90-R questionnaire scoring, only two
factors namely problem focused coping and emotional focused coping behaviors were assessed.
The result revealed likelihood of a higher usage of emotional focused coping in patients with
higher CAL, in agreement with other reports (Santonocito et al., 2021a, Santonocito et al.,

2021b, Santonocito et al., 2022).

The effort to direct oral health care actions toward a better, overall understanding of its benefits
by human beings, considering their beliefs and the socioeconomic and cultural context, may
help humanize oral health care and bring it closer to the population, reduce differences and
promote long-lasting healthy oral behaviors (Amaliya et al., 2015; Antonoglou et al., 2015; Lo
Giudice et al., 2022; Ronsivalle et al., 2023; Wu et al., 2010).

Increasing research reveals that periodontal disease-related inflammation can also be connected
to rheumatoid arthritis, certain malignancies, preterm birth and dementia. Whilst the
relationship between mental illness and poor oral health has been long documented, it has
traditionally been interpreted as stemming from the poor self-care and lifestyle commonly
observed in persons with poor mental health (Badersten et al., 1984; Soskolne et al., 1998;

Torfason et al., 1979).

Typically, the finger has been pointed at factors such as negligent oral health care, poor diet,
smoking and alcohol use. Stress can also reduce saliva volume and affect its composition, which
can also contribute to poorer dental health (Ambili et al., 2005; Drisko, 2001; Loos, 2005;
Mannisto et al., 1996).

In the other direction, any causal influence of poor oral health on mental health has been
considered to be psychological, namely that dental disorders might lead to self-consciousness

of negative ruminations about health or mortality, which in turn affect psychosocial functioning
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and mood (Feller et al., 2020). However, current research demonstrates that chronic systemic
inflammation directly affects neural systems and behaviour in very precise ways, which implies
that the dental/mental health relationship is likely to be physiological as well as psychological.
Increased peripheral cytokines directly affect the brain systems that are known to be involved
in depression (such as the hypothalamus, hippocampus and prefrontal cortex), and reduces
levels of serotonin, dopamine and norepinephrine in the brain, changes often correlated with

mental illness.

Furthermore, inflammation reduces the production of brain-derived neurotrophic factor
(BDNF), which is central to the creation of new neurons and synaptic connections (Klionsky
et al, 2016). Experimentally, the administration of inflammatory agents leads directly to
‘depressive behaviour’ such as social withdrawal, reduced motivation and motor activity, and
increased anxiety. Such behaviour is also correlated with natural levels of inflammatory markers

in human individuals.

The negative effects of cortisol on immune defense mechanism also negatively influence the
initiation and course of periodontitis. The results of the present study clearly demonstrate the
relationship between depression and periodontitis. However, apart from age, gender and
smoking the other demographic factors and socioeconomic characteristics such as education,
lifestyle, nutritional status were not considered, which is one of the limitations of our study.
Longitudinal studies with increased sample size emphasizing on clinical, neurophysiological,
neuroendocrinological and psychopharmacological investigations would give conclusive
evidence on the role of depression in progression of periodontitis (Lenk et al., 2022; Rahate et

al., 2022; Wu et al., 2010).

According to data of this study, the patients with lower CAL, used problem focused coping
behavior more frequently and the difference was shown to be significant. Also, the patients with
lower CAL had lower anxiety level. In addition, while studying the correlation between CAL
and chronic stress, it was demonstrated that a lower level of suffering from chronic stress was

associated with lower clinical attachment loss.

The hypothesis that immunological processes may play a crucial role in the development of
mental illnesses and their treatment is a fascinating topic of contemporary study. It is now
known that widespread inflammation is a significant risk factor for depression and stress-
mediated alterations in behavior. However, whilst periodontitis causes systemic inflammation,

and various clinical studies do imply a causal link between periodontitis and depression, the idea

10



MJCP| 11, 3, 2023 Stress, Depression and Periodontitis

that periodontitis is a risk factor for depression is not definitively proven at present, and studies

are ongoing.

The present study also has several limitations that should be considered. One is the limited
number of enrolled patients, which could limit the results obtained, as well as the absence of a
longitudinal evaluation that could better evaluate the impact of periodontitis on stress in the

long term.
5. Conclusion

The findings of this study support the recent hypotheses in which psychological factors,
particularly psychological stress and anxiety were shown to increase the risk of periodontal
diseases. In the present study, PD and several clinical parameters of periodontitis were
significantly correlated with anxiety, depression and stress, indicating a strict association
between the extent of periodontitis and psychological aspects of well-being. The results suggest
that stress and depression should be considered in further qualitative and interventional studies
assessing the impact of oral health on quality of life. The data of the present status may also
help future studies through designing interventional and preventive measures within the health
system to improve the level of psychological health of the patients leading to managing stress
more effectively. More studies are needed for further clarification of the relationship of

psychological stress factors and their effect on clinical attachment loss or periodontal disease.
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