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Abstract
Purpose of Review  People with mental illness are vulnerable to periodontal diseases. Explanations include the direct effects 
of the psychiatric illness, side effects of psychotropic medication, lifestyle (e.g., alcohol, tobacco, and other substance use), 
shared risk factors, and difficulties with activities of daily living and access to dental care.
Recent Findings  Latest findings confirm the bi-directional relationship between periodontal disease and both psychiatric 
illness and substance use disorders (SUDs). On one hand, individuals with psychiatric illness and SUDs are at increased 
risk of developing periodontal disease, the strongest association being for SUDs and severe mental illnesses. On the other 
hand, periodontal disease may contribute to the development or exacerbation of psychiatric illness and SUDs through the 
systemic effects of chronic inflammation.
Summary  There are complex and bi-directional interactions between dental pathology and psychiatric illnesses/ SUDs that 
include a wide range of interconnected biological, behavioral, and psychosocial factors.

Keywords  Periodontal disease · Periodontitis · Severe mental illness · Common mental disorders · Substance use 
disorders · Inflammation

Introduction

Poor oral health is linked to various chronic conditions, 
but until recently, less attention has been given to the links 
between psychiatric disorders and dental disease [1••]. This 
is despite the adverse effects on chewing, speech, and psy-
chosocial functioning [2]. People with mental illness (MI) 
are vulnerable to dental diseases as a result of many causes 
including difficulties with activities of daily living, access 
to dental care, the direct effects of the psychiatric illness, 
side effects of psychotropic medication, and lifestyle factors 
(e.g., alcohol, tobacco, and other substance use) [1••, 3, 4].

Periodontal disease is one of two main dental diseases 
that are relevant to people with mental illness, the other 
being caries [1••, 4]. Dental caries is caused by bacterial fer-
mentation of dietary carbohydrates that leads to destruction 
of tooth and eventually loss (edentulism). By contrast, peri-
odontal disease is an inflammatory disorder caused by the 
accumulation and dysbiosis of bacterial biofilm, affecting 
tissues surrounding and supporting teeth [1••]. Symptoms 
include gingival swelling, redness, bleeding, bone resorp-
tion, and formation of periodontal pockets. Ultimately, it 
can lead to edentulism and poor quality of life. There are 
also links with long-term illnesses such as diabetes, cardio-
vascular disease, and respiratory diseases, in part because of 
common risk factors such as tobacco and alcohol use [1••]. 
There is a bi-directional relationship between periodontal 
and long-term inflammatory diseases with both having 
shared risk factors, resulting in a cycle that reinforces and 
accentuates inflammation (Fig. 1).

Treatment for periodontal disease typically involves a 
combination of good oral hygiene practices (such as brush-
ing and flossing regularly), professional dental cleaning, 
and, in severe cases, surgical intervention [5]. For individu-
als with co-occurring psychiatric disorders, it may also be 
important to improve oral hygiene and consider the role of 
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psychotropic medication [1••, 6]. Additionally, tobacco use 
cessation programs may be helpful for individuals with psy-
chiatric disorders who smoke and therefore are at increased 
risk of periodontal disease [1••].

This review reports on recent epidemiological and bio-
logical findings on the link between periodontal disease and 
mental illness.

Epidemiology

Although there have been several systematic reviews of the 
topic, most have focused on particular examples of psychi-
atric illness and one or two key oral health problems with-
out integration of findings to enable comparisons between 
different psychiatric disorders [7–13]. However, there have 
been several recent reviews that have addressed this issue.

The first was an umbrella review of the links between psy-
chiatric or substance use disorders (SUD) and periodontal 
disease, caries, erosion, or edentulism [1••]. In contrast to 
the consistent association between caries and SUD or severe 
mental illness (SMI), findings for periodontal disease were 

more equivocal. For instance, there were no studies of severe 
mental illness, while findings for common mental disorders 
such as anxiety or depression were mixed. As an example, 
while two meta-analyses found significant associations 
between periodontal disease and anxiety [10], this was weak 
in one of them, and this disappeared when only good-quality 
studies were analyzed [11]. Similarly, depression showed 
significant links with periodontal disease in only one out 
of four meta-analyses, largely because of two studies from 
China [10]. The significance of the findings disappeared 
after these studies were removed [10]. The strongest findings 
were for substance use, particularly cannabis, where two of 
the three reviews found significant results. However, even in 
this case, a third review of only better-quality studies did not 
report significant results [12].

The second review also included observational studies as 
well as systematic reviews on the association between peri-
odontal disease and anxiety, depression, and PTSD [14••]. 
This found that most evidence was for an association with 
depression, followed by anxiety, especially in studies that 
included a comparison with controls. In the case of depres-
sion, the authors also identified a cohort study that matched 

Fig. 1   Interrelationships 
between periodontal disease, 
lifestyle, inflammation, chronic 
medical illness, psychotropic 
medication, and socio-economic 
variables
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12,000 incident cases of periodontal disease with 50,832 
periodontal healthy controls [15•]. After adjustment for sex, 
age, and comorbid conditions, the group with periodontal 
disease had nearly a two-fold greater likelihood of develop-
ing depression over the following 5 to 11 years, suggesting 
that this was a risk factor for subsequent depression [15•].

The evidence for the link between PTSD and periodontal 
disease was weaker than for the other two conditions, as 
there were no systematic reviews but only individual obser-
vational studies with varying methodologies and contradic-
tory results for both adults and children [14••].

Neither of these studies included SMI. However, a subse-
quent systematic review investigated periodontal disease in 
people with schizophrenia, schizoaffective disorder, bipolar 
affective disorder, and other psychoses [16••]. This included 
data on 4404 people with psychiatric illness and 95,411 con-
trols. SMI was associated with a four-fold increase in the 
prevalence of periodontal disease compared to the general 
population, as well as roughly three times the risk of having 
shallow or deep pockets [16••].

All the above reviews noted study limitations in terms of 
wide variations in population, psychiatric diagnostic criteria, 
and periodontal disease, as well as statistical heterogene-
ity where this was measured [1••, 14••, 16]. In particular, 
there was an absence of standard diagnostic criteria for peri-
odontal disease [16••], which was measured in several ways. 
These included bleeding on probing (BoP), the periodon-
tal probing depth (PPD), clinical attachment loss (CAL), 
and the Community Periodontal Index of Treatment Needs 
(CPITN or CPI) [17, 18].

Each method had drawbacks. For instance, the most 
widely used measure, the CPI, gives a single score based 
on an ascending hierarchy of bleeding, calculus, and PPD, 
thereby possibly underestimating the prevalence of disease 
by ignoring the presence of symptoms from lower down the 
order, such as bleeding. In addition, PPD may not be an 
accurate indicator of tissue destruction [18].

The Effect of Mental Health on Periodontal 
Disease

There are a number of explanations for how psychiatric 
disorders may predispose to periodontal disease. These 
include poor oral hygiene and the side effects of medica-
tion [4, 16••]. For instance, less than 40% of people with 
severe mental illness clean their teeth twice daily compared 
to three-quarters of the general population [19]. Rates of 
flossing or mouthwash use are even lower [19].

In addition, many psychotropic medications can cause 
dry mouth, as do illicit agents such as opiates and psycho-
stimulants. Dry mouth (or xerostomia), in turn, predisposes 

to both caries and periodontal disease. In addition, metha-
done can also worsen comorbid dental decay because of the 
sugary content.

As noted previously, other contributors include socio-
economic disadvantage lifestyle such as alcohol, tobacco, 
and substance use, as well as barriers to affordable and 
timely access to dental care (Fig. 1). For instance, dentistry 
is often excluded from universal healthcare meaning that this 
population must rely on a limited range of overstretched and 
limited publicly funded services including dental hospitals 
and community clinics. However, these are mainly restricted 
to metropolitan areas, have restricted opening times, and 
often operate on a first-come, first-served basis presenting 
barriers to people with mental illness or from regional and 
remote areas [20]. This is exacerbated by the longstanding 
separation of dental care from other health services. As a 
result, people with SMI are significantly less likely to visit 
the dentist than the general population and, [19] if they do, 
less likely to be adherent with treatment [4]. Dental pro-
fessionals may also be unprepared to spend additional time 
in explaining planned procedures and making people with 
mental illness feel comfortable. This is exacerbated by the 
lack of dentists who have received additional training in 
the care of vulnerable groups [21]. In addition to limits on 
time and communication barriers, avoidance and dismissive 
behaviors by dental staff may lead to stigmatization of peo-
ple with mental illness and further hinder optimal delivery 
of dental care [21, 22].

In contrast to the above findings, there is emerging evi-
dence that one class of psychotropic, the antidepressants, 
may protect against periodontal disease [23]. In a retro-
spective study of 582 people with periodontal disease, anti-
depressants were associated with reduced markers of sever-
ity including less clinical attachment loss and increased 
alveolar bone levels [23]. However, when analyzed by anti-
depressant class, only selective serotonin reuptake inhibi-
tors (SSRIs) or the use of multiple classes were associated 
with improved periodontal outcomes [23]. The explanation 
is unclear but may be due to the anti-inflammatory and 
immunomodulatory effects of antidepressants, especially 
SSRIs [23].

The Effect of Periodontal Disease on Mental 
Health

Although psychiatric illness is the more obvious cause of the 
association between oral and mental health, there may also 
be evidence of bi-directionality given longitudinal findings 
of a higher incidence of subsequent depression in people 
with periodontal disease. This raises the question of how 
periodontal diseases can affect the central nervous system 
and, specifically, mental health (Fig. 1).
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For instance, psychiatric illnesses and disorders may 
cause dysregulation of both sympathoadrenal and medullary 
hypothalamic-pituitary-adrenal axes along with the associ-
ated cascades of hormonal, neurotransmitter, and inflam-
matory mediators [24]. This may result in oral microbiome 
dysbiosis, altered immune responses, changes to salivary 
phenotype, and tooth grinding, all of which predispose to 
periodontal diseases (Fig. 1) [4, 25].

Furthermore, there is now a greater understanding of the 
effects of gut microbiota on psychiatric illness [14••]. These 
microbiotas are organized into biofilms, which are matrix-
embedded microbial populations that adhere to each other and 
related surfaces. Dysbiosis in these biofilms can disturb the 
balance between different bacteria and may lead to inflamma-
tion, ultimately driving the development of periodontal dis-
ease. Direct invasion of the brain by periodontal bacteria via 
the bloodstream or cranial nerves may follow including the 
breakdown of the blood-brain barrier by lipopolysaccharides 
as well as the activation of microglia and subsequent neuro-
inflammation by pro-inflammatory cytokines [26]. Exosomes 
from cells, which act as mediators of intercellular communica-
tion, may also play a role in transmitting inflammation from 
the oral cavity to the central nervous system (CNS) thereby 
affecting function and behavior [14••, 27].

Periodontal diseases can also induce chronic systemic 
inflammation through raised C-reactive protein (CRP) and 
cytokine levels mediated by lipopolysaccharides from the 
outer membrane of associated gram-negative bacteria [4, 
28, 29••]. These, in turn, may predispose to several psy-
chiatric illnesses including depression, anxiety, and schizo-
phrenia [30•, 31, 32].

Discussion

This paper provides an update on the links between peri-
odontal disease and mental health. Until recently, this has 
been an under-researched area compared to other oral 
health problems such as caries [1••]. There may be sev-
eral reasons for this. One is that dental decay is a more 
common and widely recognized dental problem than peri-
odontal disease. Another is that the connection between 
dental decay and mental illness is more straightforward 
than that between periodontal disease and mental illness. 
Dental decay is caused by bacteria in the mouth that pro-
duce acids that erode the teeth, and this process can lead 
to pain and discomfort that can impact mental health. In 
contrast, periodontal disease involves inflammation and 
infection of the gums and other tissues that support the 
teeth, and the relationship between this condition and 
mental health is more complex and less well understood. 
Related to this is the lack of a standard definition of peri-
odontal disease [1••, 16••].

Additionally, some researchers may have focused on den-
tal decay rather than periodontal disease because it is typi-
cally easier to treat and prevent. For example, dental decay 
can often be addressed through simple interventions such 
as filling cavities, while periodontal disease may require 
more extensive treatment such as scaling and root planing 
or surgery [5].

Latest findings confirm the bi-directional relationship 
between periodontal disease, psychiatric illness, and sub-
stance use disorders. On one hand, individuals with psy-
chiatric illness and substance use disorders are at increased 
risk of developing periodontal disease. For example, indi-
viduals with SMI, depression, or anxiety may neglect their 
oral hygiene, which can lead to the development of gum 
disease [1••]. Substance use can also increase the risk of 
periodontal disease, as drug and alcohol use can impair 
immune function and make it easier for bacteria to grow 
and cause infection [1••, 33]. People with mental illness 
also face barriers to recovering the appropriate dental care. 
Although psychotropic medication generally exacerbates 
oral health problems [6], there is emerging evidence that 
some anti-depressants are associated with reduced severity 
of periodontal disease possibly through anti-inflammatory 
effects [23].

On the other hand, periodontal disease may also con-
tribute to the development or exacerbation of psychiatric 
illness and substance abuse disorders. Chronic inflam-
mation, which is a hallmark of periodontal disease, has 
been linked to the development of various psychiatric 
disorders, including schizophrenia, anxiety, and depres-
sion. In addition, the pain and discomfort associated 
with periodontal disease can lead to substance abuse 
as individuals try to manage their symptoms with drugs 
or alcohol.

It is important to note that while there seems to be a 
bi-directional association between periodontal disease 
and psychiatric illness and substance abuse disorders, the 
exact nature of this relationship is still not fully under-
stood. More research is needed to better understand the 
mechanisms underlying this association and to develop 
effective strategies for addressing both periodontal disease 
and psychiatric illness and substance use disorders [14••]. 
In particular, there is the need for greater standardization 
of the diagnostic criteria for periodontal disease [16••]. 
However, it is clear that individuals with these conditions 
should be screened for periodontal disease and receive 
appropriate dental care so as to improve their overall 
health and quality of life. It is also important for people 
with mental illness to prioritize their oral health and work 
with their healthcare providers to manage their conditions 
and medications appropriately. Regular dental visits and 
good oral hygiene, including daily brushing and flossing, 
can help avoid and manage periodontal disease.
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Conclusion

There are complex and bi-directional interactions between 
dental pathology and psychiatric illnesses that include a 
wide range of interconnected biological, behavioral, and 
psychosocial factors.
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