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Abstract 

Background:  Schizophrenia is a chronic psychosis marked by multiple bioenvironmental and immunological dys-
regulation with its intricate role in etiopathogenesis of periodontal disease remaining unclear. Hence, the aim of this 
study is to determine the association between periodontal disease and schizophrenia in relation with cortisol levels.

Methods:  The study is in descriptive design comprised of 40 subjects randomly selected (20 schizophrenic patients 
as Group A and 20 healthy volunteers as group B). All the study participants underwent complete periodontal 
examination including scoring of gingival index (GI), plaque index (PI), Probing depths (PD) and clinical attachment 
loss (CAL). Salivary cortisol levels are estimated using ELISA. Link between schizophrenia and periodontal disease 
is described in relation to cortisol levels with elimination of other shared risk factors, such as tobacco smoking and 
xerostomia.

Results:  Significant higher values of periodontal parameters are observed in Group A with schizophrenic patients 
(GI 2.467 ± 0.528; PI 2.402 ± 0.526; PD 2.854 ± 0.865; CAL 1.726 ± 3.096) than Group B with healthy subjects (GI 
0.355 ± 0.561; PI 0.475 ± 0.678; PD 1.493 ± 0.744; CAL 0.108 ± 0.254). However, cortisol levels are lower in schizo-
phrenic group (0.190 ± 0.059) than non-schizophrenic group (0.590 ± 0.228) ruling out the possible role of cortisol in 
periodontal disease severity associated with schizophrenic patients.

Conclusion:  Findings of this study, provides ground evidence for consideration of schizophrenia as a risk factor for 
periodontitis and demands greater emphasis on management of schizophrenic patients in dental setting similar to 
other comorbid disorders such as diabetes mellitus and also incorporating periodontal care measures in the clinical 
guidelines for schizophrenia management.
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Introduction
Schizophrenia is a chronic neuropsychotic illness that 
involves complex interaction of environmental and 
biogenetic factors. It is characterized by delusions, 

hallucinations, and disintegration of thought processes 
leading to disorganized speech and emotional respon-
siveness that occurs in clear consciousness resulting in 
social and occupational disability and failure to under-
stand reality [1, 2]. It influences more than 23 million 
individuals around the world but isn’t as common as 
numerous other mental disorders and males are more 
frequently affected than females [3]. The common symp-
toms of schizophrenia can be negative that include social 
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withdrawal, self-neglect, loss of motivation, blunted 
affect, and paucity of speech and positive symptoms can 
be hallucination, delusions and lack of insight [2]. People 
with schizophrenia often have additional mental health 
problems, such as anxiety, depression or substance-use 
disorders [4]. Though, typical age of onset is early 20 s, it 
can affect even children at the age of 5 or 6 [5]. The exact 
etiology of this neuropsychological disorder is unknown. 
However, complex interaction of genetic, biological, 
psychological and social factors might cause this schiz-
ophrenic psychosis with psychosocial factors contribut-
ing the most [6, 7]. Mentally ill people suffer, not only 
from their psychiatric conditions but also from physical 
impairment and psychosocial domains of their health. [8]

Schizophrenia confronts challenges in understanding 
and maintaining good oral health. Typical challenges with 
dental care of patients with mental impairment include 
difficulties in performing routine home oral hygiene, lack 
of cooperation during routine dental treatment, inability 
to comprehend the need for treatment, need for seda-
tion or general anesthesia, oral effects of medication, 
aggressive behavior and prejudice related oral health 
care. Periodontal disease and dental caries are frequently 
seen dental conditions among psychiatric patients. This 
is largely because oral health is ranked low on the priority 
list in the context of mental illness.

Periodontal diseases comprise of a group of inflam-
matory conditions of the supporting tissues of the teeth 
caused by micro-organisms and their responses by the 
host. It has been defined as an oppugnancy between 
the host and periodontal pathogens leading to disrup-
tion of host homeostasis and periodontal tissue destruc-
tion [9]. Periodontal attachment loss and periodontal 
pockets are common clinical manifestations of plaque 
induced progressive periodontal destruction and attach-
ment loss [10]. The presence of periodontal inflamma-
tion and destruction are measured and characterized 
by periodontal clinical parameters, prominent of which 
are gingival bleeding, alteration in gingival morphologi-
cal characteristics, consistency of periodontal destruc-
tion with amount of dental plaque and measurement of 
clinical attachment loss and probing depths. Plaque accu-
mulation has a direct effect on clinical attachment loss 
[11]. Silness and Loe plaque index (PI) is an important 
parameter to measure the level and rate of plaque forma-
tion on tooth surfaces [12]. Gingival inflammation is the 
prerequisite for the development of periodontitis which 
can be measured and graded using Loe and Silness gingi-
val index (GI). Gingival index not only detect the gingival 
inflammation but also clinically characterises its severity 
[12]. Periodontitis is detected as clinical attachment loss 
(CAL) which is a prominent determinant of periodon-
tal severity and reflects the destruction of periodontal 

tissues [13]. Patients related factors such as age and sex 
have no discernible effect on clinical attachment loss 
which makes its more dependable in staging the peri-
odontitis [14]. Probing depth (PD) determines the com-
plexity of periodontitis and its measurement is crucial for 
periodontal disease diagnostic classification [13]. Also, 
measurement of probing depths using periodontal probe 
is the only reliable and convenient method of determin-
ing the presence of periodontal pockets. [14].

Antipsychotic drugs utilized in schizophrenia can 
induce xerostomia, which is related with a few dental 
clutters and the result of hyposalivation is the worsening 
of periodontal diseases and rapid development of caries 
[1, 7, 15]. Dysregulation of hypothalamic pituitary adre-
nal axis (HPA) in schizophrenic patients leads to hyper-
cortisolemia. Cortisol levels are affected by physical 
stress, emotional stress, and illnesses. Periodontal litera-
ture establishes the link between periodontal disease and 
stress that might result due to some negative life events 
and psychological factors increasing the susceptibility 
to periodontal disease [16]. There is an increased preva-
lence of poor periodontal health among the psychiatric 
inpatients which could be due to diminished inspiration 
for oral care, adverse oral effect of antipsychotics such as 
xerostomia, dysregulation of HPA axis, decreased regular 
dental visits and dental specialists are not trained to deal 
with this category of patients [6, 7]. However, periodon-
tal health has been rarely studied with respect to schizo-
phrenia, among the parts of oral health. Thus, the aim of 
this study was to determine the association between peri-
odontal disease and schizophrenia in relation with sali-
vary cortisol levels.

Methods
The study was conducted as per the revised 2013 Hel-
sinki declaration for experimentations involving human 
subjects and approved by ethical research committees of 
College of Dentistry, Qassim University and Al Amal & 
Psychiatric Hospital, Buraidah with number F-3003–18. 
Subjects aged between 20 and 60  years satisfying the 
eligibility criteria were included in the study using sim-
ple random sampling technique. The study consisted of 
40 subjects divided into two groups: Group-A with 20 
schizophrenic patents and Group-B with 20 non-schizo-
phrenic healthy patients. Of all the eligible schizophrenic 
patients, 20 patients were selected by lottery method 
for periodontal examination and saliva sample collec-
tion, whereas 20 healthy subjects were selected from out 
patients of Qassim University dental clinics. The nature 
and rationale of the study was explained to all the study 
participants or to their guardian, and written consent 
was obtained for the same. Study inclusion criteria were 
1. Cooperative Schizophrenic and stressed patients for 
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intra-oral examination. 2. Subjects who had at least 20 
teeth. The exclusion criteria included 1. Patients who 
receive radio therapy or taking chemotherapy. 2. Patients 
suffering from chronic oral diseases, such as malignant 
tumours and patients on cancer chemotherapy. 3. Preg-
nant and lactating females. 4. Patients who have received 
treatment with anti-inflammatory drugs, antibiotics, 
steroids, hormonal replacement therapy in the recent 
past. 5. Patients who have undergoing periodontal ther-
apy in past 6  months. 6. Subjects with drug abuse and 
tobacco consumption. All the subjects underwent peri-
odontal examination for Loe and Silness gingival index 
(GI), Silness and Loe plaque index (PI), probing depth 
(PD) and clinical attachment loss (CAL). UNC-15 probe 
was used to calculate PD and CAL. Salivary cortisol lev-
els were estimated using enzyme linked immunosorbent 
assay (ELISA). The saliva samples were collected from 
the patients using Salivatte (which contains a plain cot-
ton swab) that provides an optimal method for hygienic 
collection of saliva. Then the saliva was separated from 
cotton using Hettich Zentrifugen Centrifuge with EBA20 
model and type number 2002. ELISA Kit together with 
Zenyth 3100 multilabel platform (ELISA reader) was 
used to quantitatively determine the cortisol level in 
saliva using 96 wells coated with anti-cortisol antibody 
(polyclonal).

Statistical analysis
In this study, sample size was calculated using G*power. 
Difference between two independent means (two 
groups), was applied with an effect size of 0.8 and an 
alpha error of 0.05 with 90% CI. The total sample size is 
56, group A (28 sample) and group B (28 sample). The 
assessed parameters were statistically analysed using IBM 
SPSS Statistics version 22.0.0.0. Descriptive statistics 
such as mean and standard deviation were determined 
for each group. Independent sample t test was used to 
compare the difference in mean Cortisol level, the plaque 
index and the gingival index in between Group A and B. 
Serum cortisol levels and periodontal health obtained 
from the gingival index and periodontal index were cor-
related using Pearson’s correlation coefficient (R value). If 
P < 0.05, then it was considered statistically significant.

Results
Of 56 calculated sample sizes, samples were collected 
from 40 subjects with dropout rate of 28.57% (n = 16). 
The drop out resulted from exclusion of 16 subjects with 
8 in each group due to non-cooperation or dry mouth in 
schizophrenic group and unequal distribution of cases 
in healthy group. The sociodemographic characteris-
tics of study participants of both the groups are shown 
in Table  1. There was no significant difference with 

regards to age and gender due to the matched selection 
of healthy subjects. However, there is significant differ-
ence in the employment status with higher employment 
rate in healthy group than the schizophrenic patients 
which could be attributed to the limitation posed by 
the mental illness. The mean age of schizophrenia onset 
was 26.4 ± 9.6  years with mean duration of illness as 
10.2 ± 6.7  years. Group-A schizophrenic patients were 
on neuroleptics drugs as a long-term therapy and antide-
pressants were prescribed intermittently. Mean duration 
of antipsychotic use was 8.98 ± 4.3 years.

The statistical analysis comparing periodontal param-
eters revealed significant higher values of PI, BI, PD and 
CAL in group-A: schizophrenic patients than group-B: 
healthy subjects (Table  2). This indicates the increased 
gingival inflammation and periodontal destruction in 
schizophrenic patients than the healthy individuals. 
However, independent sample t test showed lower sali-
vary cortisol levels in group A than group B (Table  2). 
The intragroup comparison that assessed the correlation 
between salivary cortisol levels and clinical periodontal 
parameters, did not show statistically significant correla-
tion between them (Table  3). This finding rules out the 
possible influence of cortisol in the periodontal tissue 
inflammation.

Discussion
Schizophrenia is a common functional psychotic disorder 
and a chronic psychotic disorder that affects the patient’s 
thoughts causing delusions and hallucinations. In this 
cross-sectional descriptive study, an attempt was made to 
explore the possible association between schizophrenia 
and periodontal diseases and its correlation with cortisol 
levels. Cortisol is a glucocorticoid steroidal hormone and 

Table 1  Comparison of sociodemographic characteristics of 
study participants

Variables Group A Group B ‘p’ value

Mean Age (Years) 39.1 ± 12.1 38.3 ± 11.6 0.632

Gender

 Male 85% (n = 17) 90% (n = 18) 0.516

 Female 15% (n = 3) 10% (n = 2)

Total 100% (n = 20) 100% (n = 20)

Marital Status

 Single 45% (n = 9) 60% (n = 12) 0.141

 Married 55% (n = 11) 40% (n = 8)

Total 100% (n = 20) 100% (n = 20)

Employment

 Employed 30% (n = 6) 95% (n = 19) 0.000

 Unemployed 70% (n = 14) 5% (n = 1)

 Total 100% (n = 20) 100% (n = 20)
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secretion of which is controlled by hypothalamic pitui-
tary adrenal axis (HPA). Analysis of cortisol in saliva is 
highly promising, accurate and non-invasive method 
for assessment of chronic stress and HPA axis [17, 18]. 
A clinical prospective study of Zoja et al., that compared 
the serum cortisol levels between schizophrenia patients 
and healthy controls has concluded that elevated serum 
cortisol levels may be considered as a biomarker for the 
diagnosis of schizophrenia and may be used as a sig-
nificant predictor for positive response to antipsychotic 
treatment in schizophrenia patients with acute exacer-
bation [19]. According to the results of another study by 
Kornetova et al., patients who underwent treatment, and 
does not present notable clinical signs of schizophrenia 
may have moderately lowered levels of salivary cortisol 
which is a reflection of relenting psychotic symptoms as 
well as a direct effect of atypical antipsychotic drugs on 
HPA axis activity. [6, 20, 21].

In the present study, cortisol levels were lower in schiz-
ophrenic patients than healthy patients and there was 
no correlation between cortisol and clinical periodontal 
parameters. This could be due to the possible effect of 
schizophrenic patients undergoing medical treatment 
which can be explained by the earlier studies on schizo-
phrenic patients that have demonstrated the reduction 
in cortisol levels of schizophrenic patients following 
antipsychotic treatment [22, 23]. A by Rady et  al., has 
found reduction in serum cortisol level of chronic schiz-
ophrenic patients on antipsychotics [24]. It is evident 
from the literature that cortisol has negative effects on 

periodontal disease progress and severity. Higher cortisol 
levels are also associated with severity and progression of 
periodontal disease. However, lower cortisol levels found 
in our study rules out the possible role of cortisol in peri-
odontal disease severity associated with schizophrenic 
patients undergoing antipsychotic therapy.

Another finding of this study is increase in indicators 
of periodontal disease activity such plaque index, gingi-
val index, probing depth and clinical attachment loss in 
schizophrenic patients than healthy. A study by Shreya 
et al., has demonstrated increased evidence of poor peri-
odontal condition with higher GI, PI and PD in schizo-
phrenic patients suggesting the possible link between 
periodontal disease and schizophrenia [6]. However, 
Shreya et al., have not considered the possible role of cor-
tisol, xerostomia and other risk factors associated with 
schizophrenia and periodontitis.

Both schizophrenia and periodontal diseases share 
some of the common risk factors such as stress, xerosto-
mia and tobacco consumption with immunoinflamma-
tory alterations playing major role. Xerostomia has been 
recognized as an important risk factor for dental diseases 
and its impact on the quality of life of sufferers [25]. Emo-
tional and psychological alterations and psychotropics 
induces xerostomia in patients with schizophrenia which 
may facilitate periodontal inflammation. In schizophre-
nia patients with chronic use of antipsychotic medica-
tions, such as aripiprazole, pernazine and risperidone, 
have a negative effect on salivary secretions, since sali-
vary glands are neurobiologically regulated by autonomic 
nervous system, which influence the levels of transmitter 
substances and thereby affect the salivary gland function 
that lead to xerostomia which may negatively affect peri-
odontal health [26, 27]. Eltas et al., reported that the side 
effects of antipsychotic medications and smoking caused 
severe periodontal disease in psychiatric patients [28]. 
However, confounding factors such as xerostomia and 
tobacco consumption have been eliminated by subject 
selection criteria to rule out their possible influence on 
periodontal status focusing the role of cortisol.

The relationship between periodontal disease and 
schizophrenia could be bilateral. Host homeostatic 

Table 2  Comparison of clinical periodontal parameters and salivary cortisol levels between two groups

Variables Group-A Group-B Mean difference SD error 
difference

‘t’ value ‘p’ value

Min Max Mean SD Min Max Mean SD

GI 0.50 3.00 2.467 0.528 0.000 2.000 0.355 0.561 2.11 0.172 12.236 0.000

PI 0.50 3.00 2.402 0.526 0.000 2.000 0.475 0.678 1.927 0.192 10.039 0.000

PD (mm) 1.250 4.870 2.854 0.865 1.00 4.200 1.493 0.744 1.3610 0.2552 5.330 0.000

CAL (mm) 0.000 14.500 1.726 3.096 0.000 1.000 0.108 0.254 1.6189 0.6947 2.330 0.025

Cortisol levels 0.000 0.257 0.190 0.059 0.168 1.009 0.590 0.228 − 0.400 0.052 − 7.595 0.000

Table 3  Pearson correlation between clinical periodontal 
parameters and cortisol levels

Periodontal parameters Salivary cortisol levels

R value P value

GI 0.208 0.378

PI 0.214 0.364

PD 0.027 0.910

CAL 0.056 0.814
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changes induced by schizophrenia may enhance the 
severity and progression of periodontal disease. Peri-
odontal disease may in turn influence the pathological 
course of schizophrenia through contributing to inflam-
matory load aggravating the symptoms. This possible 
link between periodontal disease giving rise to schizo-
phrenia cannot be overlooked due to the presence of 
cytokine activity which is present both in schizophrenia 
and periodontal disease [20]. A study by Dana Graves, 
has explained the role of chemokines on periodontal 
health in schizophrenic patients which may directly or 
indirectly modulate leukocyte recruitment and osteo-
clast formation [29]. Greater probing depths and clinical 
attachment loss in schizophrenic patients found in this 
study suggesting greater periodontal destruction could 
be the result of exposure to cytokines such as interleu-
kins and other inflammatory mediators produced in the 
pathophysiologic course of schizophrenia. Alterations 
in inflammatory related genes, genetic polymorphism 
of cytokines, proinflammatory cytokine dysregulation 
including upregulation in levels of IL-1β, IL-6, IL-9, 
TNF-α, TNF-β, PGE2 and CRP in schizophrenic patients 
can adversely influence the periodontal disease and its 
progression [30, 31]. The continued presence of inflam-
matory cytokines due to periodontal disease may have 
an influence on neurotransmitter mechanism in schizo-
phrenia by modulating the dopaminergic metabolism 
thereby negating the effects of medication. IL-1β, a key 
cytokine in periodontal disease, has been shown to affect 
the neurotransmitters by enhancing dopamine survival 
and inhibiting glutamate release leading to hypofunction 
of N-Methyl-D-Aspartate (NMDA) glutamate receptors 
which may lead to schizophrenia. Similarly, elevated IL-6 
levels, another cytokine implicated in periodontal dis-
ease, have been shown to be associated with duration of 
illness of schizophrenia [32–34]. This cytokine dysregula-
tion may stem from psychotic drugs and/or immunologi-
cal phenotype of schizophrenia.

As evidenced by the literature, systemic conditions 
pose greater risk for periodontal attachment loss as 
well share bilateral relationships. The findings of this 
study strengthen the relationship between systemic and 
periodontal diseases and can draw attention of dentists, 
periodontists and psychiatrists towards the association 
between schizophrenia and periodontal disease. And also 
forms basis to set the clinical guidelines for the manage-
ment of periodontal diseases in schizophrenic patients. 
Understanding this association can enable the dentists 
and periodontists to structure and implement effective 
periodontal treatment plan.

The schizophrenic condition can possibly influence the 
prognosis of dental treatments, such as periodontal treat-
ment, endodontic therapy, extraction etc. A case report 

by Lizett Castellanos-Cosano et  al., showed no post 
operative complications following dental implant place-
ments and it can be a suitable option for schizophrenic 
patients under psychiatrist’s consultation [35]. However, 
there is scarcity of literature that assess the influence of 
schizophrenia on various dental treatments and there is 
necessity of more researches to explore this aspect. A sys-
tematic review suggests that patients with schizophrenia 
have worse oral health than the general population, but 
have received less dental care services and the oral health 
services should be taken into account in the patients with 
schizophrenia [36]. Providing oral care for patients with 
schizophrenia can be challenging, because this disorder 
can prevent the patient from mindful participation in 
oral care which can be further compounded by the pres-
ence of motor, cognitive, social and behavioural impair-
ments [37]. The dentists should consider the possible 
influence of patients’ cognitive status, effects of antipsy-
chotic drugs and possible interactions with dental drugs. 
Dentists must be familiar with the disease process so that 
they can communicate effectively with the patient, the 
treating psychiatrist and family members who serve as 
caregivers. [38].

The treatment interventions in schizophrenia may 
have influence on the association of this complex psy-
chosis with periodontal disease. Hence, absence of drug 
free schizophrenic control group forms the limitation 
of this study. However, this study is the first of its kind 
that explored the relationship between schizophrenia and 
periodontal disease in relation to cortisol levels elimi-
nating the confounders, such as stress, xerostomia and 
tobacco consumptions. Further longitudinal clinical stud-
ies are warranted to strengthen the causal–effect rela-
tionship between schizophrenia and periodontal disease.

Conclusions
Our study establishes the association between schizo-
phrenia and periodontal disease which is bilateral. There 
is no significant role of cortisol and other shared risk 
factors in schizophrenic patients undergoing treatment 
indicating the possible immunoinflammatory dysregu-
lation. Findings of this study, provides ground evidence 
for consideration of periodontitis and schizophrenia as 
mutual risk factor and demands greater emphasis on per-
iodontal care of schizophrenic patients similar to other 
comorbid disorders and also incorporating periodontal 
care measures in the clinical guidelines for schizophrenia 
management.
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