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Abstract
When dispatched to conflict areas, stress is a problem for mobile brigades. The hormonal
assessment of stress and changes in oral biology can provide clues to clarify the questionnaire
stress evaluation. This study evaluated the periodontal index and cortisol titers of the police mobile
brigade corps as the parameter of stress assessment that brought to the conflict zone in Indonesia.
The stress was assessed by Police stress questionnaire (PSQ), saliva collected and periodontal
index assessment, blood and saliva cortisol by ELISA, and periodontal bacterial identified by qRTPCR.
Categories stress of subjects were identified, little stress (18:46%), mild stress (6:15%),
moderate stress (13:33%), and severe stress (2: 5% ). All of subject contained normal cortisol
levels (saliva) below 2.16g/dL and (serum) below 27.23g/dL. Plaque index in 39 subjects, good
(63%) and moderate (37%), calculus index is good (24%), and moderate (76%). Periodontal
bacteria were Treponema denticola (54%), Tannerella forsythia (25%), and Porphyromonas
gingivalis (21%). Serum cortisol levels and oral biological status were positively associated with the
PSQ. It linked positively with Tannerella forsynthia, plaque index, calculus index, and PSQ but
negatively with T Treponema denticola and PSQ.
The PSQ-stress values correlated with periodontal index, periodontal bacteria, and serum
cortisol levels.
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Introduction
Stress is a state of emotional or physical
tension caused by any event or thought that
causes you to be frustrated, angry, or nervous.
The impact of stress tends to affect survival and
has been identified as a barrier to work1. Selye
defines stress as a non-specific response to the
environment2. Stress reactions occur when
demands, pressures, or professional aspects
must be met, affecting a person physically and
psychologically3.
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The police in the mobile brigade unit have
the same physical focus as the military (army) at
all levels. The work-related to war conflicts make
these officers tend to experience stress. Hartley
(2013) reported that military experience positively
influenced stress4.In addition, the impact of
stress can affect the immune system, which
causes many health disorders, including changes
in oral health.
Stress indicators in military activities were
evaluated psychologically, mentally, and in terms
of soldiers' adaptation responses. Psychosocially
often use the PSQ as a standard evaluation, but
evaluation using this principle has shortcomings
in response to assessment by soldiers, including
the stress evaluation process and psychological
and hormonal indicators5. The hormone cortisol
is a standard indicator for evaluating
psychological stress. Cortisol, the primary stress
hormone that increases glucose in the
bloodstream, increases the brain's use of
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glucose to increase the availability of tissuereducing substances. Cortisol also limits
functions that are not essential or harmful in fightor-flight situations6.
In general, stress conditions can cause
changes in the body's immune system that can
affect oral health, including changes in the quality
of oral health, including the development of
periodontal bacteria. Akcali (2014) reported that
cortisol affects the growth of Porphyromona
gingivalis7. In addition, it also influences the
development of Treponema denticola, T medium,
Tannerella forsythia, P endodontalis, and
Filifactor alocis8. Duran-Pinedo reports that
stress has been shown to cause microbiome
imbalances9.
This study was reported to evaluate the
relationship of cortisol hormone titer content in
saliva and blood serum of mobile brigade in the
face of war associated with assessing
periodontal index as a stress parameter. In
addition, the study found indicators of the
relationship between the development of
periodontal bacteria with cortisol hormone titers
and stress before facing war.
Materials and methods
As many as 39 subjects are in the mobile
brigade Kelapa Dua, Indonesia, assigned to
conflict areas in Irian Jaya, Indonesia. Stress
parameters were assessed based on PSQ
analyzed and confirmed by cortisol titers from
saliva and serum, then confirmed with
periodontal index and periodontal bacteria.
Subject Selection
The research subjects are members of
the Indonesian National Police Mobile Brigade
from the Pioneer Troop I Regiment, Jakarta,
Indonesia, who will carry out OMB and operate
Nemangkawi in Papua, Indonesia, from
September 2019 to March 2020. All research
subjects are participants of the Periodic Rikkes,
namely health checks that are carried out
regularly once a year, which meet the inclusion
criteria, namely the subject is willing to participate
in this study, age 20-40 years, good general
health as seen from blood pressure checks,
laboratory examinations, and chest x-ray
examinations, and willing to participate in all
research activities by signing informed consent.
In addition, exclusion criteria were also assessed.
Namely, the subject was not taking antibiotics,
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and the subject was not taking antidepressants,
antipsychotics, and anti-anxiety agents.
Informed Consent and Medical Record
assessment
Participants in this study were required to
sign an informed consent form. Subjects who met
the inclusion criteria were informed about the
study's benefits, risks, and stages. Furthermore,
demographic data such as the subject's name,
age, gender, and address were evaluated using
the identity sheet completed by the patient.
Furthermore, the medical record data was
analyzed to determine the cortisol from serum
and saliva of the subject to identify the stress
indicator also correlated with police stress
questionary.
Collect the Saliva and Blood serum
Jo adopted the collected saliva used in
the oral rinse approach (2019)10. The patient was
instructed to rinse his mouth for 60 seconds with
10 ml of sterile PBS (phosphate-buffered saline)
and then pour the rinse into a 15 ml sterile plastic
tube. After that, the plastic tube is sealed and
transported to the laboratory. For 10 minutes, the
oral rinse was centrifuged at 3500 rpm to
separate the supernatant and pellet. The
supernatant was discarded, and only the pellet
was kept. Afterward, the pellets were
homogenized in 1 ml of phosphate buffer saline
(PBS) 5 mL of blood was taken from the subject's
vein and then collected in a vacuum tube. Then
let it sit until the blood clots. Then centrifuged at
300 rpm for 10 minutes, the supernatant was
collected as blood serum11.
Periodontal Index Assessment
The Oral Hygiene Index Simplified (OHIS) performance was adopted by Al-Jasser
(2021)12. Debris examination is carried out using
the Debris Index. Measurements were made with
a periodontal probe. The tooth surface is divided
into three parts: cervical 1/3, middle 1/3, and
incisal 1/3. The examination was carried out on
the index teeth, namely teeth 11, 16, 26, 31, 36,
and 46. The analysis was started on 16 buccal
teeth, 11 facial teeth, 26 buccal teeth, 36 lingual
teeth, 31 labial teeth, and 46 lingual. The tooth's
periodontal probe was placed on the incisal 1/3
and moved towards the cervical 1/3 of 46 teeth.
The assessment of OHI-S involved the
calculus Index, and the examination began with
16 buccal teeth, 11 facial teeth, 26 buccal teeth,
36 lingual teeth, 31 labial teeth, and 46 lingual
teeth. The gingival margin was swabbed with the
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periodontal probe both above and below the
gingival
margin.
Direct
observation
of
supragingival calculus is also possible.
Furthermore, measured the Pocket depth. The
distance from the gingival margin to the bottom of
the pocket is called the pocket depth, measured
in millimeters. Pocket depth, 0 (very good), 0.10.6 (Good), 0.7-1.8 (Medium), 1.9-3 (Poor)13.
Other assessments include Gingival
recession with grading limits, mild gingivitis: 0.1 1.0, Moderate gingivitis: 1.1 - 2.0, Severe
gingivitis: 2.0-3.014. Whereas the loss of
attachment measured from the cementum
enamel boundary to the periodontal sulcus or
pocket base with category attachment loss, 1-2
(Slight), 3-4 (Moderate), 5 mm (Severe)15.
Moreover, plaque index was examined tooth
using a mouth mirror and a periodontal probe on
four surfaces: mesiobuccal, mid buccal,
distobuccal, and palatal/lingual, category 0 = 1
(Light) and 1= >1 (Heavy)16. Papillary Bleeding
Index is another assessment to describe Gingival.
The number of surfaces examined. 0 (no
bleeding), 1 (bleeding in the form of dots), 2
(bleeding in the form of lines), 3 (bleeding in the
form of triangles), 4 (spreading bleeding) with
categories 0 = 1 (mild) and 1 = >1 (severe)17.
Periodontal Bacteria Culture
Bacterial culture was started by taking
subgingival fluid from the subject, which was
planted on Tryptic soy agar (TSA) media with a
zigzag scratch method in the area of the medium
plate. It was then incubated for 48 h at 37 0C
under anaerobic conditions. One colony that
grew was then made into a suspension-cultured
on Tryptic Soy Broth (TSB) medium for 48 h at
37 0C. The bacterial suspension was then used
to examine the periodontal bacterial species18.
ELISA Assay for Cortisol Titer
Examining cortisol levels using the ELISA
principle was adopted by Restituto (2008)19.
Saliva and serum samples from the patient were
centrifuged at 3000 rpm for 15 min at 4 0C. The
supernatant was taken and transferred to a 1.5
mL Eppendorf tube, then used for running ELISA
based on the working principle of Cusabio kits
(Cusabio Technology LLC, Houston, USA) in
stages, placing all reagents, samples, and
standards at room temperature before use, then
50 µL of standard and samples were added to all
wells. Then 50 µL of antibody (1x) was added to
all wells. Then the sample was incubated at
37 °C for 40 min and washed three times with
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wash buffer. Then 100 µL of HRP-conjugate was
added to all wells, set at 37 0C for 30 minutes,
and washed 5 times with wash buffer. In the dark,
a total of 90 µL of TMB substrate was added to
all wells incubated for 20 min at 37 0C. Then 50
µL of stop solution was added to all wells and
read at a wavelength of 450 nm.
qRT-PCR of Periodontal Bacteria
species
Periodontal bacterial species identification
was used qRT-PCR based on bacterial primer
sequences (Table 1)20,21,22. This technique was
used for the SYBR Green kits (Sigma-Aldrich,
Darmstadt, Germany), previously done by
Bachtiar (2021)23. In the first stage, bacterial
DNA was extracted from saliva. The 1 mL
sample was centrifuged for a minute at 10,00012,000 rpm. The supernatant was discarded, 200
uL of Instagene matrix (Biorad brand) was added
to the pellet, then incubated at 56 0C for 15-30
min. Vortexed for 10 sec and placed the tube in a
water bath (thermoblock ) at 100 0C for 8 min,
vortexed for 10 sec, centrifuged at 10,000-12,000
rpm for 2-3 mins. The supernatant as bacterial
DNA was used for RT PCR.
The RT-PCR stage begins with a mix of
reagents for running RT PCR with a composition
of 10 µL per well consisting of 5 ul SYBR mix Hi
Rox (Bioline), Primer Forward (target DNA): 0.5
µL, primer reverse (target DNA): 0.5 µL,
nuclease-free water: 1 µL, and DNA template
(which has been extracted): 3 µL. Each sample is
run in duplicate. Then the sample was put into
the well and centrifuged at 3000 rpm for 3-5 min.
The well plate is inserted into the RT PCR
machine. Running sample with pre denaturation
temperature of 95 0C, 2 min, denaturation 95 0C
5 sec, annealing 60 0C 10 sec, extension 72 0C
15 sec with 40 cycles. Primers and sequences of
periodontal bacteria of gene target are 16S
rRNA;
T.
forsynthia
(F.
5'ATCCTGGCTCAGGAT-3';
R.
5’TACGCATACCCATCCGCAA-3’.
T. denticola
( F. 5′ AGAGCAAGCTCTCCCTTACCGT-3′; R.
5′-TAAGGGCGGCTTGAAATAATGA-3′.
P.
gingivalis (F. 5′-TACCCATCGTCGCCTTGGT-3′;
R. 5′- CGGA CTAAAACCGCATACACTTG-3′.
Total
Bacteria
(F.
5’TTAAACTCAAAGGAATTGACGG-3’;
R.
5’CTCACGRCACGAGCTGACGAC-3'.
Statistical Analysis
Stress category data based on PSQ
parameter and cortisol titer from saliva and
Page 1204

Journal of International Dental and Medical Research ISSN 1309-100X
http://www.jidmr.com

serum sources were analyzed by Kruskal-Wallis.
Meanwhile, Spearman's rho analyzed the
relationship between salivary and serum cortisol
titers with oral biology status and PSQ indicators
with a strong correlation limit (r = 1).
Results
As shown in Table 1, the PSQ device was
used to assess stress in 139 participants. Thirtynine subjects met the inclusion criteria following
the assessment, and 100 subjects completed the
exclusion criteria. Based on the results of a study
of 39 respondents, the following categories of
stress were identified: little stress (18:46%), mild
stress (6:15%), moderate stress (13:33%), and
severe stress (2: 5%). It is explained by
individuals sent to war zones in Indonesia
generally experiencing little stress, even though
67 percent of respondents have never been to a
conflict area. The cortisol hormone titer did not
increase, indicating that all participants
maintained normal levels (100%).On all criteria,
the periodontal indices were outstanding. Only
the calculus and plaque indices changed
somewhat
but
remained
non-dangerous.
Additionally, all participants possessed a variety
of periodontal microorganisms.
This study reports the number of cortisol
titers examined from blood and saliva with
several indicators of the periodontal index and
their association with psychological stress
evaluation with the PSQ. Table 2 reported that all
study subjects showed normal salivary cortisol
levels and blood serum. Each subject ranged
from 1-5, and some were above 5%. The number
of subjects with the most dominant saliva and
serum cortisol levels was 1-2% (Table 4),
followed by 3-4% and 5% groups, which also
explains the distribution of cortisol titer values
from both sources (saliva and serum) has high
reliability (0.81). There is a significant difference
between the three concentration variables
(p<0.05). Total serum and saliva cortisol levels
refer to the criteria for normal values for serum
cortisol levels, which are 3.95-27.23g/dL, while
normal salivary cortisol levels are 0.5-2.16g/dL.
In Figure 2B, it is reported that salivary
cortisol has a positive relationship with T.
forsynthia, plaque index, calculus index. In
contrast, serum cortisol negatively correlates with
T. denticola. The rest have a positive relationship
direction. Cortisol titers in saliva and serum have
Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022
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a weak relationship with periodontal bacterial
variables, oral biologic indicators, and PSQ. In
addition, there is no significant relationship in all
the variables tested.
Figure 3 indicates that 39 subjects had a
good (63%) or moderate plaque index (37%).
Calculus indexes were classified as good (24%)
and moderate (24 percent) (76%). Meanwhile,
there was no change in the bleeding index,
pocket depth, gingival recession, or attachment
loss. Because the bleeding index, pocket depth,
and attachment loss did not change (normally),
only the plaque index and calculus index were
analyzed statistically because both subjects were
not changed. Spearman's rho analysis revealed
that both variables were significantly associated
with the development of subject stress (r=0.72).
There was a statistically significant difference
between the groups (p<0.05; 0.00).
Table 3 shows that the stress value
possessed by the subject is dominated by a
minimum scale (18 people) and moderate (13
people), the rest on a mild scale (6 people), and
severe (2 subjects). Data based on the police
stress questionnaire (PSQ) showed high
reliability, with a Cronbach alpha (α) of 0.84. Its
means that every statement in the questionnaire
can be declared reliable. In addition, the stress
response experienced by PSQ has a significant
difference between subjects (<0.05), with a
moderate influence relationship, meaning that the
subject's activity influences the environment and
activity as a parameter of the degree of stress
between subjects.

Figure 1. RT-PCR evaluation of the population of
periodontal bacteria in mobile brigade subjects
before carrying out military activities in conflict
areas. The critical point value of the periodontal
bacterial population showed that T. denticola
bacteria had a higher Ct delta value than T.
forsythia and P. gingivalis. Reading at 48 cycles.
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Figure 2. Correlation exists between variables.
Correlation between salivary and serum cortisol
titers in the PSQ (A) and the periodontal index
and periodontal bacteria in the PSQ (B). The
PSQ correlates positively with periodontal
bacteria and the periodontal index. Cortisol, on
the other hand, has a positive correlation with T.
forsynthia and the periodontal index. PSQ is
negatively correlated with salivary cortisol, and
saliva cortisol is negatively correlated with P.
gingivali and T. denticola.
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Figure 1 shown that T. denticola bacteria
reached 54% in 39 tested subjects. The rest
were T. forsythia (25%) and P. gingivalis (21%).
Based on the development of bacteria, it can be
predicted that many subjects included in this
study have good periodontal health. These three
bacteria have their development intensity based
on the phase of periodontal tissue infection.
Based on the Wilcoxon test showed that T.
denticola with P. gingivalis had a more significant
influence on the periodontal bacterial population
in 39 subjects and did not show a significant
difference (p>0.05; 0.875), with positive rank 16
and sum of rank 240, negative rank 15. and the
sum of rank 225. Then followed by the population
ranking T. forsynthia with P. gingivalis and T.
forsynthia with T. denticola these two population
ranks did not show any significant difference.
Figure 2A shows Spearman's correlation
PSQ has a shallow relationship with periodontal
bacteria and periodontal index, as well as serum
cortisol levels. But with salivary cortisol, there is
no relationship. This correlation value can
indicate stress activity with changes in oral
biologic status and serum cortisol. The positive
direction relationship indicates that the higher the
stress experienced by the subject, the higher the
changes in the periodontal index, the
development of periodontal bacteria, and the
quantity of the cortisol. The assessment criteria
for Spearman's correlation are 1 (strong), 05-0.7
(moderate), 2-4.9 (low), 0-1.9 (very low). There
are no significant differences in all tested
relationships
Discussion

Ghosh (2013) reported that stress is
related to the production of the hormone cortisol,
which acts as an anti-inflammatory agent24. In
addition, mental health also affects stress levels
which tend to be influenced by demographic
factors such as age, education, and marital
status25. The phenomenon of cortisol involvement
in periodontal disease (oral disease), when
cortisol is produced in the periphery of the gums,
Figure 3. Oral Hygiene Index Simplified of directly provides a cellular response to induce
research subjects. In general, the subjects had mast cells to produce more allergen proteins,
an excellent plaque index status compared to the simultaneously increasing inflammation and the
calculus index. These two indices are interrelated development of periodontal disease26. In addition,
in evaluating oral health status. Both include Kaur (2016) reported that stress correlates with
good levels in all research subjects. Bar (OHI-S oral disease, aphthous ulcers, oral lichen planus,
index level) and Bar error (Error with percentage). xerostomia, burning mouth syndrome, and
Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022
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bruxism27. Stress can also contribute to teeth
grinding, gum disease, dry mouth, and canker
sores and affect an oral health routine and diet.
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changes in the periodontal index may be
associated with the onset of stress, which
changes the hormone cortisol's metabolism.
Similarly, the number of periodontal
bacteria developed can indicate the severity of
periodontal infection29. It is indicated that an
increase in T. denticola bacteria was associated
with the development of periodontal infection in
all subjects, and that T. denticola and T. forsythia
had a more significant number of early infection
responses than P. gingivalis. This finding
supports the theory that P. gingivalis infection
tends to increase in chronic periodontitis cases30.
Meanwhile, the findings of this study indicate that
the periodontal index and PSQ belong to the
same category.

Table 2. Statistical analysis of the percentage
values of salivary and serum cortisol titer groups
and the reliability.
Table 2 reported that the research
subjects' salivary and blood serum cortisol levels
were normal. It means that subjects dispatched
to war zones have good mental and
psychological well-being based on the cortisol
profile. Assessment of cortisol as an indicator of
stress is related to the body's metabolic activity
when responding to stress31. When the body
feels stressed, the adrenal glands make and
release the hormone cortisol into the
Table 1. Subject demographic data based on the bloodstream. Stress triggers a combination of
signals from hormones and nerves. This signal
research variables.
causes the adrenal glands to release hormones,
Table 1 demonstrates that the subjects including adrenaline and cortisol, as the effect of
energy as part of the
did not experience stress even though they had increasing heart rate and
32
fight-or-flight
response
.
not been sent to the front lines of conflict. This
Cortisol causes an increase in heart rate
information is consistent with the cortisol titer
and
blood
pressure. Indirectly, it can be
level, which is still considered normal on average.
Stress hormones such as cortisol can identify ascertained that several stress factors have been
or decisive mental
specific body changes in response to stressors, eliminated through experience
33
actions
as
soldiers
.
According
to Stultsindividuals at risk for stress-related disorders,
Kolehmainen
(2014),
one
of
the
efforts
to prevent
and
the
efficacy
of
stress-reduction
28
stress
when
facing
war
is
to
eat
regularly,
sleep
interventions . According to the periodontal
and
exercise,
drink
plenty
of
water,
eat
nutritious
index parameters, it was determined that only the
plaque index and calculus index changed, while food, exercise and get enough sleep, practice
before, during, and after
the bleeding index, attachment loss, and gingival relaxation techniques
34
stressful
events
.
recession remained unchanged. It means that
Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022
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Another finding from the results of this
study (Figure 3) is that the subjects had plaque
index in good (63%) and moderate (37%). The
calculus index was categorized as good (24%)
and moderate (76%). The study results reported
in Figure 2B show that the hormone cortisol
derived from saliva and blood serum has a
positive relationship with the level of pack index
and calculus index. Meanwhile, bleeding index,
pocket depth, gingival recession, and attachment
loss did not show any change in status. All
subjects from the four biological oral indicators
have excellent and healthy hands. In general,
although the plaque and calculus indexes
experienced changes, they were still within
normal limits. The subject has sufficient
knowledge to maintain regular oral and dental
health. At least, based on the data on the
examination of oral biological parameters, it
shows that the subject supports good oral health.
Bauroth (2003) explained this indication by
brushing teeth twice a day. Using dental floss
daily and an antibacterial mouthwash twice a day
can prevent oral disease, balanced with a regular
exercise routine. So it can relieve stress,
increase energy, and encourage healthier
eating.35 Military soldiers carry out this activity
before being dispatched to war zones, including
sports discipline, regular meals, and weekly
medical check-ups. It prevents stress and oral
disease.36
Cases of chronic stress usually cause an
increase in periodontal disease. This process is
influenced by a decrease in the immune system,
causing the gums to become chronically inflamed,
which leads to gum disease. Damage to the
gums triggered by chronic stress can cause teeth
to become loose due to loss of tooth attachment,
damage to the supporting bone, and tooth loss37.
In addition, the correlation of stress with
periodontal disease occurs due to a temporary
decrease in salivary flux, promoting plaque and
calculus formation due to salivary composition
changes resulting in periodontal disease38.
Periodontal disease is a chronic
inflammatory
disease
characterized
by
periodontal tissue damage caused by bacteria.
Cortisol suppresses immunity by inhibiting the
production of secretory immunoglobulins and
neutrophil function. It can impair the defense
against infection caused by pathogenic
microorganisms that colonize the subgingival
area and increase local and systemic
Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022
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proinflammatory
cytokines,
resulting
in
periodontal tissue destruction and periodontal
disease39.
The results of the study are presented in
Figure 1. It was reported that the frequency of
periodontal bacteria T. denticola was higher
(54%) compared to T. forsythia (25%) and P.
gingivalis (21%). Based on the reference, stress
can disrupt the hormonal system, including blood
glucose synthesis and carbohydrate fermentation
in the dental pellicle40. These changes tend to
increase the growth of bacteria. In cases of
chronic periodontitis, P. gingivalis is the most
dominant gingival commensal bacteria found,
while other bacteria have very few populations.
So, it can be assumed that the increase in the
population of T. denticola is very identical to the
early phase of stress and the early phase of
periodontal disease41.
The study results above are in line with
research conducted by Duran-Pinedo (2018) that
stress has been shown to cause an imbalance in
the microbiome.9 Another study conducted by
Gunepin (2018) found that chronic stress harms
periodontal treatment.40 Through a crosssectional study, Fukui showed that cortisol levels
in saliva could provide information to evaluate the
chronic stress condition of patients who complain
of bad breath with their mouth42. In addition, the
hormone cortisol influences the growth of P.
gingivalis7.

Table 3. The evaluation of stress level of
subjects based on the police survey questionary.
The results of the study in Table 3 show
that most of the subjects did not experience
stress (18), moderate (13), mild (6), and severe
(2). It means that the subject's activity influences
the environment and activity as a parameter of
the stress between subjects. Another finding in
Figure 2A shows that PSQ has a positive
relationship with periodontal bacteria and oral
biology status, as well as serum cortisol levels.
But with salivary cortisol, there is no relationship.
The assessment data from the PSQ device
shows the original information obtained from the
research subject. They were positive linearity
with the periodontal index, cortisol index, and
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periodontal bacteria species' frequency. It has
been assumed the psychological condition of the
subject with stress intensity is related to the
biological properties of body metabolism,
including hormonal, immune system bacterial
development43. This phenomenon aligns with the
study results reported in Figure 3, where cortisol
titers from saliva and serum have a shallow
relationship with periodontal bacteria variables.
The scientific fact from the results of this
study is that epidemiological data with in-vitro
data information has a relationship to explain
stress indicators for each subject examined in
this study. Based on studies that reported that
stress had been influenced to the metabolic
activity of the cortisol hormone and changes in
periodontal
index
dan
development
of
periodontal bacteria.
Conclusion
Saliva and serum cortisol levels were
normal in subjects with a good or moderate
periodontal index. T. denticola was more
prevalent than T. forsythia and P. gingivalis. PSQ
values were significantly correlated with bacterial
periodontal development, the periodontal index,
and serum cortisol levels. Additionally, salivary
cortisol levels were associated with T. forsynthia,
the plaque index, the calculus index, and the
PSQ, whereas serum cortisol levels were
associated with T. denticola and the PSQ.
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