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The effect of scaling and root planing on salivary cortisol levels in patients with moderate
chronic periodontitis
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Abstract

Periodontitis is known as one of the most prevalent inflammatory oral diseases. Glucocorticoid hormones such as cortisol, produced by the
hypothalamus—pituitary—adrenal axis can influence all processes and tissues in human body homeostasis. Typically, the glucocorticoids have been
regarded as anti-inflammatory substances and have pro-inflammatory effect in the body. The aim of this study was to evaluate the effect of non-
surgical periodontal treatment (NPT) on cortisol levels in patients with moderate chronic periodontitis (MCP). Saliva samples were collected from
42 participants with MCP before and two months after scaling and root planing (SRP). Salivary cortisol levels (SCLs) were measured by
electrochemiluminescence immunoassay method. The relationship between clinical periodontal parameters such as gingival index (GI) and
probing pocket depth (PPD) with cortisol levels was assessed and analyzed by statistical analysis. was statistically analyzed The SCLs were
significantly lower after treatment than before treatment (p=0.02). The GI and PPD showed significant differences (p<0.001, p=0.001,
respectively). There was a positive relationship between these periodontal parameters and cortisol levels, the correlation between GI and cortisol
levels was not statistically significant (p = 0.19) and there was a borderline significant correlation between PPD and SCLs (p = 0.06). In the present
study, the SCLs were related to NPT. The treatment improved clinical periodontal parameters.
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1. Introduction

Periodontitis is a chronic multifactorial inflammatory response
caused by an interaction between the host system and
polymicrobial biofilms, leading to the destruction of the
supporting structures of the oral dentition (1). Generally, the
periodontitis is classified into two major categories of chronic
and aggressive (2). Chronic periodontitis is defined as a
relatively slow destruction of the periodontium, characterized
by the presence of abundant calculus and plaque (2, 3). It
initiates in older age and affects approximately 40% of adults
(4) while aggressive periodontitis which is usually
asymptomatic and unrelated to calculus and plaque is a rapid
destruction of the tissues, supporting the tooth (2, 5). It affects
only 5% and is more prevalent in young population, indicating
genetic predisposition (4, 5). Periodontitis is associated with
systemic diseases and conditions such as diabetes, preterm low
birth weights, stroke, rheumatoid arthritis, obesity, alcoholism,
cardiovascular disease, inflammatory bowel diseases,
pancreatic cancer, dementia and respiratory diseases (1, 6).
Poor glycemic control (7), genetic polymorphisms (8), poor
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oral hygiene, smoking, systemic diseases such as diabetes (9),
lifestyle and psychosocial factors can increase the risk of
periodontitis  (10). Evidence demonstrates that the
development of periodontitis may be influenced by the
patient's psychological conditions including depression, stress
and anxiety (11, 12). Declined cell-mediated immune function
has been observed in patients with depression and distress (13).

Cortisol, a glucocorticoid hormone, which is known as a
stress biomarker is secreted by the hypothalamic-pituitary-
adrenal (HPA) system from the adrenal glands (14, 15).
Glucocorticoid actions including pro-inflammatory and anti-
inflammatory effects are very complex. However, a study
indicates that the type of exposure to glucocorticoids is one of
the important factors influencing on them. Chronic exposure to
glucocorticoids seems to be immunosuppressive, but acute
exposure enhances the peripheral immune response of the body
(16). The glucocorticoids can suppress the immune system
through decreasing the number of monocytes, eosinophils and
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lymphocytes as well as inhibiting the production of cytokines
and accumulation of eosinophils, neutrophils and macrophages
at inflammatory sites (14). Addison’s disease (glucocorticoid
deficiency) and Cushing’s syndrome (glucocorticoid excess)
are two pathological conditions of imbalanced glucocorticoids
(16). Enhanced cortisol levels are related to obesity which
increases the risk of osteoporosis, cardiovascular disease and
diabetes (17). The cortisol can also help in bone resorption (2).

The cortisol levels can be measured in various body fluids
like saliva, gingival crevicular fluid (GCF) and serum (14).
Salivary cortisol is reliably free serum cortisol index. Due to
the strong association between salivary cortisol levels (SCLs)
and unbounded cortisol in the serum, the salivary cortisol is a
biomarker used to study the HPA function during stress (8, 9).
Moreover, saliva is a practical assessment tool used as a
potential source for analysis of biomarkers in periodontitis as
well as stress (8). In a study, the relationship between some
inflammatory mediators in saliva and periodontal disease was
confirmed (10).

Increased glucocorticoid during a long period can suppress
immunity via reducing the secretion of immunoglobulin A
(IgA) and immunoglobulin G (IgG) as well as the neutrophils
function. The mentioned mechanisms may result in the
development of inflammation and periodontal disease (18, 19).

Scaling and root planing (SRP) which is effective for
periodontal diseases is considered as a non-surgical
periodontal treatment (NPT) (20). To our best knowledge,
there are only two studies that have examined the effect of NPT
on cortisol levels. Cakmak et al. observed the decrease in
cortisol levels after the treatment (21). In contrast, Jabali et al.
reported increased cortisol levels following the treatment (22).
Considering these controversial studies, a few human studies
about the effect of periodontal treatment on cortisol levels and
importance of biomarkers in periodontal disease; therefore, the
aim of this study was to investigate the changes of SCLs
following NPT in patients with moderate chronic periodontitis
(MCP) in order to prevent obesity and risk of related diseases
through decreasing the SCLs after the treatment.

2. Materials and methods

2.1. Patient selection
The ethical approval of this semi-experimental study was

obtained from the Ethics Committee of Babol University of
Medical Sciences (No.: 1398.004). From September 2019 to
February 2020, 42 patients (18 males and 24 females; age
range: 25-65; mean age: 44.31), referred to the Department of
Periodontology, Faculty of Dentistry, Babol University of
Medical Sciences were selected through availability based on

the presence of MCP.
Inclusion criteria are as following:

e Age range from 25 to 65 years old (Body mass index
between 21-25),
e Absence of systemic disease,
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e No history of receiving periodontal treatment within the
previous 6 months,

e No history of antibiotic intake during the past 3 months
or at the time of study,

e No history of chronic use of corticosteroids or
immunosuppressive drugs,

e Absence of visible oral infection and acute illness,

e Having more than 18 teeth (except third molars),

e No smoking and alcohol consumption, and

e No pregnancy and lactation.

Exclusion criteria are as following:

e Being under treatment for psychiatric disorders,

e Existence of psychiatric disorders (anxiety or other
psychiatric disorders mentioned by the patient), and (9,
21)

e Existence of any systemic disease, metabolic syndrome,
etc.

¢ Plaque index (PI) more than 20%.

According to the classification of the American Academy
of Periodontology (AAP), the patients with MCP were selected
based on the presence of at least one tooth with 3-4-mm clinical
attachment loss (CAL) (23).

2.2. Periodontal examination
The necessary explanations on the aims of the current study

were represented for all participants, the informed written
consent was obtained from them before the periodontal
examinations and their salivary samples were collected.
Patients' demographic information such as age, gender,
occupation and frequency of daily brushing was recorded.
Clinical periodontal measurements and periodontal treatment
were performed by one examiner for all the participants.

The clinical periodontal measurements including the
gingival index (GI; Loe & Silness) (24), probing pocket depth
(PPD), distance from free gingival margin to the base of the
gingival sulcus were recorded 30 minutes before the initiation
of NPT. The PPD was recorded at six sites (mid-buccal,
mesiobuccal, distobuccal, distolingual mesiolingual and mid-
lingual) using the periodontal probe (Goldman/Fox Williams
probe, Hu-Friedy, Chicago, IL) (21). The mean score was
calculated for the whole mouth of the patients.

After the diagnosis of MCP was confirmed, the
unstimulated saliva was collected through spitting method
from 8 to 10 a.m. It was preferred to collect the saliva sample
in the morning hours in order to decrease any circadian rhythm
effects of cortisol (14, 25).

2.3. Saliva sample collection
The amount of the collected saliva was 0.5-1 ml using sterile

tubes. All participants were informed not to chew gum, brush,
drink or eat for 1 hour before the sample collection in order to
avoid salivary contamination. All samples were sent to the
Biochemistry Department of Babol University of Medical
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Sciences for biochemical testing and measurement of cortisol
levels (while preserving cold conditions). The samples were
centrifuged at 4°C for 3 minutes at 2500 rpm, and the
supernatants were kept in the separate microtubes at -20°C in
the freezer until the day of analysis.

2.4. Periodontal treatment

After collecting the primary samples, the NPT including SRP
was carried out using Ultrasonic Scaler (DTE D5 LED) with
50 KHZ speed or, if necessary, by manual. Oral hygiene
instruction and brushing method (Modified BASS) were
presented to all patients twice a day. Periodontal treatment
included 2-3 (SRP) sessions at 2-week intervals to ensure
periodontal condition has been improved. Periodontal
measurements and collection of saliva samples were repeated

two months after the periodontal treatment.

Table 1. Demographic data of patients with MCP

Demographic Age (years), Gender, n (%)

Variables mean + SD

MCP
patients
SD: Standard deviation

44.31+12.66 18 (42.85%)

Table 2 summarizes the periodontal status of the patients
before and after the treatment. Comparison of clinical
periodontal parameters in periodontitis patients illustrated that
the pretreatment GI and PPD were higher at baseline, which
significantly reduced following the treatment (p<<0.001 and p =
0.001, respectively).

Table 2. Clinical parameters of periodontitis patients before and after
the therapy

Before After N
Parameters p-value
treatment treatment

GI 1.65+0.23 1.41+0.33 <0.001

PPD (mm) 3.3840.37 3.20+0.34 0.001

*Wilcoxon test

The mean (SD) of SCLs in periodontitis patients before and
after treatment was 10.38 (6.17) and 8.02 (5.56), respectively.
There was a significant difference in SCLs before and after
treatment (p = 0.02) (Fig. 1).

Salivary Cortisol (nmol/L)

before therapy

after therapy

Fig. 1. Salivary cortisol levels before and after treatment; Data are
expressed as mean, p = 0.02

Employment status, n (%)

Employment | Unemployment Twice

24 (57.15%) 20 (47.62%)

2.5. Laboratory assessment
The SCLs were measured in nanomol/liter (nmol/L) by

electrochemiluminescence immunoassay method (ECLIA)
using Cobas-e-411 autoanalyzer (Roche, USA, REF NO:
06687733, LOT NO: 41946601) based on the standard
performance protocol.

2.6. Statistical analysis
The collected data were analyzed using SPSS 24. The pair T-

test, independent T-test, covariance analysis and linear
regression were used to analyze the data. P value less than 0.05
was considered as significant levels.

3. Results

The study was performed on 42 patients with MCP. Their
demographic variables are described in table 1. They were 25-
65 years old.

Frequency of daily brushing, n (%)

22 (52.38%) 9(21.43%) 27 (64.28%) 6 (14.29%)

According to fig. 2 and 3, the clinical parameters (GI and
PPD) have a positive correlation with cortisol levels. No
statistically significant correlation was found between GI and
SCLs (p=0.19), but there was a borderline significant
correlation between PPD and SCLs (p=0.06).

3000
R=0.25
R? Linear = 0,070

Y=05+84 X

P=0.19

Cortisol

8
8
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Fig. 2. Correlation between GI and SCLs

30004
R=0.37
R? Linear = 0137

Y=063+8.02 X

P=0.06

Cortisol

-10.004

PPD
Fig. 3. Correlation between PPD and SCLs
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4. Discussion

The present study was conducted to evaluate the effect of NPT
on SCLs in MCP patients. It was found that the SCLs were
different before and after treatment. Periodontal disease which
influences on the hard and soft tissues surrounding the tooth is
considered as an inflammatory disease. It accounts for a major
proportion of important oral diseases for the World Health
Organization (WHO) (26). Some conditions that can reduce the
host immune responses may have an effect on the progression
of periodontitis so that the cortisol is an immunosuppressive
hormone in chronic exposure (9, 16). The cortisol inhibits the
increased vascular permeability and vasodilation in
inflammatory conditions. Therefore, the leukocytes’ migration
into the inflamed areas is reduced (27). Furthermore, the
cortisol directly affects the expression of genes associated with
oral microbes as well as causes periodontal disease and its
progression (28). Although destructive effects of cortisol in
inflammatory conditions have been reported in some studies,
the beneficial and modifying effects of this factor in
maintaining homeostasis and augmenting the immune
response in acute exposure should not be underestimated (16).

The results indicated that the SCLs in MCP patients
significantly decreased following non-surgical treatment.
Comparison of clinical periodontal parameters such as PPD
and GI before and after the SRP exhibited significant
improvement in all these indicators. The ongoing study is one
of a few studies that compared cortisol levels before and after
treatment in patients with periodontitis. According to the
mentioned literature, the present study, for the first time,
demonstrated the reduction of SCLs in periodontitis patients
owing to periodontal treatment.

Like the current study, Cakmak et al. (21) in 2018
investigated the effect of NPT on GCF cortisol levels in
patients with chronic periodontitis. Decreased GCF cortisol
levels and clinical parameters such as PI, GI, PPD and bleeding
on probing (BOP) in periodontitis patients were found. Though
it was difficult to compare the results of the present study with
those of other studies due to a few articles, it could be stated
that a successful periodontal treatment may lead to a significant
reduction in the pathogenic factors and in the release of pro-
inflammatory mediators, related to the SCLs reduction. In their
study (21), the patients with chronic periodontitis were studied
regardless of the severity of periodontitis whereas in the
ongoing study, the MCP patients were examined to obtain
more reliable results. Moreover, the former study used
enzyme-linked immunosorbent assay (ELISA) method that
had lower sensitivity than ECLIA, but the latter study (present
study) applied ECLIA method for laboratory assessment.

Evidence indicated that the long-term increase of
circulating cortisol levels may be associated with chronic low-
grade inflammation, because the glucocorticoids lose their
inhibition ability to inflammatory responses initiated by the
immune system (29). The combination of tendency to
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inflammation of cortisol and immune system suppression may
be the reasons for progression of many chronic diseases such
as periodontitis (30). However, the involved biological
mechanisms are not yet well realized because of the few
available studies on the relationship between cortisol level
changes and periodontal treatment.

Jabali et al. (22) compared the concentrations of salivary
biomarkers such as cortisol in patients with generalized
moderate to severe chronic periodontitis before and after NPT.
They reported the increase in SCLs after treatment, which is
inconsistent with our results. The sample size of their study
was only 18 patients while in the current study, it was larger,
and 42 patients were evaluated for changes in SCLs to obtain
general results. In their study the ELISA method was applied
for laboratory assessment, too. The controversy between the
results of the mentioned study and ongoing study can be due to
several reasons such as small sample size, temperature of
stored samples, storage time of samples before laboratory
assessment and centrifuge considerations. Moreover, the
existence of anxiety or other psychiatric disorders was not
among exclusion criteria in their study; however, the SCLs
could be affected by psychiatric disorders.

Interleukin 1 (IL-1) and interleukin 6 (IL-6) are two
cytokines that can enhance the secretion of glucocorticoids
through the preparation of synthesis as well as the release of
corticotropin-releasing hormone (CRH) and adreno-
corticotropin hormone (ACTH) in hypothalamus and pituitary
gland. They can also elevate the cortisol secretion in adrenal
cortex (31). The IL-6 is generated rapidly and temporarily in
response to tissue damages and infections. This cytokine plays
a supportive role in host defense via stimulating the acute phase
responses, hematopoiesis and immune processes (32). The IL-
1 mainly regulates inflammation through controlling a variety
of innate immune reactions. This cytokine has many biological
functions like acting as a leukocyte pyrogenic, fever and
leukocyte endogenous mediator, inducer of several
components of the acute-phase response and lymphocyte-
activating factor (LAF) (33).

According to the above explanations, the decline of
inflammation with successful periodontal treatment reduces
IL-1 and IL-6 levels, which can decrease the secretion of
glucocorticoids such as cortisol. Decreased cortisol levels after
the treatment may be due to this mechanism.

The limitations of the present study were sample size and
lack of control group. This study can be expanded to include a
larger sample size with more parameters and control groups in
the future to obtain more reliable results in order to prove the
relationship achieved in the present study.

Within the limits of the current study, the SCLs may have
been associated with periodontal inflammation. According to
the obtained findings, the SCLs were lower in patients after
treatment than before treatment. Non-surgical treatment causes
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beneficial changes in pocket depth and periodontal ecosystem,
eventually leading to the reduction of inflammation and
inflammatory factors. Salivary cortisol may be a sign of risk
for the severity of periodontal disease.

Although the analysis of the present study demonstrates
this relationship, cortisol has a complex nature that many
disruptive factors may have affected on its levels. The
knowledge about the possibility of periodontal disease and the
effect of its treatment on cortisol levels is low, and the details
of the relationship have not been obtained yet. Nevertheless,
the periodontal treatment appears to create conditions to
decrease the secretion and production of cortisol in the body.
The pathogenesis mechanism of the periodontal disease in
relation to the cortisol levels is unknown. Hence, further
studies are needed to clarify the exact mechanism of this
relationship and to achieve adequate statistical power.

Ethical Statement

The ethical approval of this semi-experimental study was
obtained from the Ethics Committee of Babol University of
Medical Sciences (No.: 1398.004; Date: 13.05.2019). All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or
comparable ethical standards. Informed consent was obtained
from all individual participants included in the study.

Conflict of interest
Authors declares that there is no conflict of interest.

Funding
The present study was supported by Babol University of
Medical Sciences (grant number 9707252).

Acknowledgments
We would like to thank vice chancellor for the approval of this
study. We would also appreciate all participants in the study.

Authors’ contributions

Concept: M.A., S.H., M.F,, D.Q., M.K., N.N., H.G., Design:
M.A., S.H., M.F., D.Q., MK,, N.N., H.G., Data Collection or
Processing: H.G., M.F., M.K., D.Q., Analysis or Interpretation:
H.G., N.N,, Literature Search: N.N., Writing: N.N., D.Q.

References

1. Botelho J, Machado V, Mascarenhas P, Rua J, Alves R, Cavacas
MA, et al. Stress, salivary cortisol and periodontitis: A

systematic review and meta-analysis of observational studies.
Arch Oral Biol. 2018;96:58-65.

2. Mathew A, Mn P, Menon P, Radeideh A, Varma S, Thomas S, et
al. A clinical study on the circadian rhythm of salivary cortisol on
aggressive periodontitis and its correlation with clinical
parameters using electrochemiluminescence immunoassay
method. J Contemp Dent Pract. 2019;20(4):482-8.

3. Mdala I, Olsen I, Haffajee AD, Socransky SS, Thoresen M, de
Blasio BF. Comparing clinical attachment level and pocket depth
for predicting periodontal disease progression in healthy sites of

patients with chronic periodontitis using multi-state M arkov
models. J Clin Periodontol. 2014;41(9):837-45.

4. Damgaard C, Danielsen AK, Enevold C, Massarenti L, Nielsen
CH, Holmstrup P, et al. Porphyromonas gingivalis in saliva
associates with chronic and aggressive periodontitis. J Oral
Microbiol. 2019;11(1):1653123.

5. Talmac AC, Calisir M, Eroglu EG, Ertugrul AS. Effects of Er, Cr:
YSGG and diode lasers on clinical parameters and gingival
crevicular fluid IL-1f and IL-37 levels in generalized aggressive
periodontitis. Mediators Inflamm. 2019;2019.

6. Tomas I, Arias-Bujanda N, Alonso-Sampedro M, Casares-de-Cal
M, Sanchez-Sellero C, Sudrez-Quintanilla D, et al. Cytokine-
based predictive models to estimate the probability of chronic
periodontitis: development of diagnostic nomograms. Sci Rep.
2017;7(1):1-15.

7. Nitta H, Katagiri S, Nagasawa T, [zumi Y, Ishikawa I, [zumiyama
H, et al. The number of microvascular complications is associated
with an increased risk for severity of periodontitis in type 2
diabetes patients: Results of a multicenter hospital-based cross-
sectional study. J Diabetes Investig. 2017;8(5):677-86.

8. Obulareddy VT, Chava VK, Nagarakanti S. Association of stress,
salivary cortisol, and chronic periodontitis: A clinico-biochemical
study. Contemp Clin Dent. 2018;9(Suppl 2):S299.

9. Naghsh N, Mogharehabed A, Karami E, Yaghini J. Comparative
evaluation of the cortisol level of unstimulated saliva in patients
with and without chronic periodontitis. Dent Res J (Isfahan).
2019;16(6):421.

10. Eivazi M, Falahi N, Eivazi N, Eivazi MA, Raygani AV, Rezaei F.
The effect of scaling and root planning on salivary TNF-o and IL-
la concentrations in patients with chronic periodontitis. Open
Dent J. 2017;11:573.

11. Goyal S, Jajoo S, Nagappa G, Rao G. Estimation of relationship
between psychosocial stress and periodontal status using serum
cortisol level: a clinico-biochemical study. Indian J Dent Res.
2011;22(1):6.

12. Warren KR, Postolache TT, Groer ME, Pinjari O, Kelly DL,
Reynolds MA. Role of chronic stress and depression in
periodontal diseases Periodontol 2000. 2014;64(1):127-38.

13.Rai B, Kaur J, Anand S, Jacobs R. Salivary stress markers, stress,
and periodontitis: a pilot study. J Periodontol. 2011;82(2):287-92.

14. Cakmak O, Tasdemir Z, Aral CA, Dundar S, Koca HB. Gingival
crevicular fluid and saliva stress hormone levels in patients with
chronic and aggressive periodontitis. J Clin Periodontol.
2016;43(12):1024-31.

15. Wester VL, van Rossum EF. Clinical applications of cortisol
measurements in hair. Eur J Endocrinol. 2015;173(4):M1-M10.

16. Cruz-Topete D, Cidlowski JA. One hormone, two actions: anti-
and pro-inflammatory effects of  glucocorticoids.
Neuroimmunomodulation. 2015;22(1-2):20-32.

17. Nasiri Rine H, Khanpoor F. Investigate The Relationship Between
Cortisol And Testosterone Hormones And Anthropometric
Parameters And Liver Enzymes And Blood Glucose In Men. J
Urmia Univ Med Sci. 2012;23(5):549-55.

18. Genco RJ, Ho AW, Kopman J, Grossi SG, Dunford RG, Tedesco
LA. Models to evaluate the role of stress in periodontal disease.
Ann Periodontol. 1998;3(1):288-302.

19.Kaufman E, Lamster IB. Analysis of saliva for periodontal
diagnosis: a review. J Clin Periodontol. 2000;27(7):453-65.

20. Shyu K-G, Choy C-S, Wang DC-L, Huang W-C, Chen S-Y, Chen
C-H, et al. Change of scaling-induced proinflammatory cytokine

257



Abootalebzadeh et al. / J Exp Clin Med

on the clinical efficacy of periodontitis treatment

ScientificWorldJournal. 2015;2015.

21.Cakmak O, Alkan BA, Saatci E, Tasdemir Z. The effect of
nonsurgical periodontal treatment on gingival crevicular fluid
stress hormone levels: A prospective study. Oral Dis.
2019;25(1):250-7.

22.Jabali S, Abbasi MM, Abdollahi AA. Effect of non-surgical
periodontal therapy on concentrations of salivary biomarkers in
patients with chronic periodontitis: A clinical trial. J Adv
Periodontol Implant Dent. 2019;11(1):7-11.

23. Wiebe CB, Putnins EE. The periodontal disease classification
system of the American Academy of Periodontology-an update. J
Can Dent Assoc. 2000;66(11):594-9.

24.Loe H, Silness J. Periodontal disease in pregnancy I. Prevalence
and severity. Acta Odontol Scand. 1963;21(6):533-51.

25. AGHA HF, MIRZAEI DI, AMIRKHANIAN S. Stimulated and
unstimulated whole saliva compositions of dental female students,
Tehran University of medical sciences in 2005. Journal Of Islamic
Dental Association of Iran. 2006;17:23-28.

26. Khoshhal M, MORADI HJ, Torkzaban P, Arabi SR, Vafaee F,
Hajiloie M, et al. Association of Interleukin-4 Receptor Gene
Polymorphism with Chronic Periodontitis. Avicenna Journal of
Clinical Medicine. 2011;18:63-69.

258

27.Coutinho AE, Chapman KE. The anti-inflammatory and
immunosuppressive  effects of  glucocorticoids,  recent
developments and mechanistic insights. Mol Cell Endocrinol.
2011;335(1):2-13.

28. Duran-Pinedo AE, Solbiati J, Frias-Lopez J. The effect of the
stress hormone cortisol on the metatranscriptome of the oral
microbiome. NPJ Biofilms Microbiomes. 2018;4(1):1-4.

29. Glassman AH, Miller GE. Where there is depression, there is
inflammation... sometimes! Biol Psychiatry. 2007;62(4):280-1.

30.Ng SK, Keung Leung W. A community study on the relationship
between stress, coping, affective dispositions and periodontal
attachment loss. Community Dent Oral Epidemiol.
2006;34(4):252-66.

31.Nijm J, Jonasson L. Inflammation and cortisol response in
coronary artery disease. Ann Med. 2009;41(3):224-33.

32.Tanaka T, Narazaki M, Kishimoto T. IL-6 in inflammation,
immunity, and disease. Cold Spring Harb Perspect Biol.
2014;6(10):a016295.

33.Kaneko N, Kurata M, Yamamoto T, Morikawa S, Masumoto J.
The role of interleukin-1 in general pathology. Inflamm Regen.
2019;39(1):12.



