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Abstract 
 
     Periodontal diseases, considered as inflammatory diseases have proved to have a spectrum of systemic implications. 
Earliest research has associated periodontal disease with common systemic aliments such as hypertension, diabetes, 
osteoporosis, rheumatoid arthritis to name a few. The evolution of advanced diagnostic aids let researchers make vast inroads 
in linking periodontal diseases to systemic diseases like Alzheimer’s disease (AD) and even Schizophrenia. Our aim was to 
review and critically evaluate comprehensive literature and provide knowledge to medical practitioners on these associations so 
as to pave way for closer interactions between medical and dental practitioners in implementing better health care.  
     Electronic databases such as PubMed, Google Scholar and Cochrane databases were used as source of the data for 
relevant studies published from 2005 up to 2015 with the following keywords, “‘Periodontal disease”, “systemic conditions”, 
“periodontal disease and Alzheimer’s”, “Periodontal disease and Schizophrenia”, “Periodontal disease and Psoriasis” and 
“Periodontal disease and erectile dysfunction”. 
     The evidence presented ascertains that a reasonable and modest association does exist between Periodontal disease and 
Alzheimer’s, Schizophrenia, Erectile dysfunction, as well as Psoriasis and thus establishes periodontal disease as a potential 
risk factor.  
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Periodontal Systemic Connections-Novel Associations 

 

Introduction 
Mouth is the gateway to the body but not a 
very pristine one. It is filled with bacteria; in 
fact, it is believed that there are more bacteria 
in the mouth than people on earth. 
“Oral health” is connected to “overall health”. 
Extensive literature over the past decade 
shows that periodontal disease, considered an 
infectious and chronic inflammatory disease 
has been considered to be a potential risk in 
cardiovascular and respiratory diseases, 
diabetes, as well as has implications in 
adverse pregnancy outcomes, osteoporosis to 
name some. (1, 2) 
Periodontitis being a chronic oral infection is 
associated with numerous bacterial species 
organized in biofilms posing a perpetual threat 
to the defense mechanisms  triggering 
inflammatory and immune responses with 
release of inflammatory mediators as an 
elevated C-reactive protein, prostaglandin E2 
(PGE2)with an increase in cytokines with pro-
inflammatory action such as interleukin(IL-
1β),and tumor necrosis factor-alpha(TNF-
α).These responses are not limited to 
periodontitis but also can be observed in 
systemic conditions like diabetes, obesity and 
arthritis. (3, 4, 5) 
A number of possible mechanisms in the 
literaturehave emphasized a bi-directional 
relationship between periodontal diseases with 
a host of systemic conditions ranging from 
cardiovascular diseases to respiratory 
diseases establishing a causal relationship. 
Among these, much credibility was awarded to 
the theory of three mechanisms put forward by 
Thoden van Velzen et al, (6) who corroborated 
that the systemic effects of oral diseases could 
be attributed to metastatic infections, spread of 
bacterial toxins and injury mediated by 
immunological means. 
The strength of association was given a further 
impetus with Van Dyke (7) reinforcing the above 
mentioned concept by emphasizing that 
periodontal disease; an infectious disease can 
cause inflammation with the resultant 
bacteremia which has the tendency to 
metastasize with the production of 
inflammatory mediators and activation of 
adaptive immunity having far reaching 
consequences on the systemic health. But with 
recent studies trying to associate periodontal 
disease with a plethora of new systemic 

conditions like Alzheimer’s, Schizophrenia; 
there is a lacuna in establishing a link to 
correlate the mechanisms responsible for the 
pathogenesis of these diseases. 
There is paucity in literature in collaborating 
whether any relationship exists or to consider 
periodontal disease a risk factor and finally to 
establish a causal association between 
periodontal disease and these novel systemic 
associations.  
So, the present paper is intended to provide a 
comprehensive review of literature establishing 
a possible link between periodontal disease 
and the associated conditions and provide an 
insight to the medical fraternity for a timely 
intervention in such conditions.  
 
Methodology: 
Our intended research question was “Is there 
any relationship between periodontal disease 
and systemic diseases, specifically Alzheimer’s 
disease, schizophrenia, psoriasis and erectile 
dysfunction?” 
Our question utilized the keywords with MeSH 
relevance such as, “periodontal disease”, 
“systemic conditions”, “Periodontal disease 
and Alzheimer’s”,“Periodontal disease and 
schizophrenia”,“Periodontal disease and 
psoriasis” and “Periodontal disease and 
erectile dysfunction”. 
Extensive literature search was performed 
limited to English language from the following 
well known data bases; PubMed, Google 
Scholar and Cochrane library databases along 
with the relevant citations in the period 
from2005 to May, 2015.The search included 
only human studies. Considering this as non-
systematic review, extensive literature has 
been included based from large cross-
sectional, cohort as well as randomized control 
trials (RCT) with intervention, but a selection 
bias of evidence might be present.  
Perio systemic associations have drawn a lot 
of attention from researchers with numerous 
studies trying to establish and validate the 
various implications of periodontal disease on 
the systemic health and vice versa. 
Establishing a proper definition of periodontitis 
helps us to consolidate the findings of these 
studies and provides us enough evidence to 
associate periodontal disease with these novel 
associations. Studies which  closely met the 
clinical case definition proposed by the Center 
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for Disease Control (CDC) in association with 
American Academy of Periodontology (AAP), 
which defines periodontitis as ≥2 interproximal 
sites with CAL ≥4mm (not on the same tooth) 
and ≥2 interproximal sites with PD ≥5mm (not 
on the same tooth) with radiographic evidence 
of alveolar bone loss were included. (8) Certain 
studies which did not strictly comply with the 
above criteria but have included surrogate 
measures such as probing pocket depth 
(PPD)as part of indices e.g. Community 
periodontal index of treatment needs (CPITN) 
to define exposure of chronic periodontitis,  
were still considered as there is paucity of 
studies considering such novel associations.  
Studies which have relied exclusively on 
parameters such as “tooth loss” have been 
excluded. Though tooth loss as a consequence 
of periodontal disease is considered a true end 
point, tangible outcomes associating 

periodontal disease and these above 
mentioned novel associations when any 
intervention was outlined would be evident only 
through parameters such as CAL and PPD. 
 
Periodontal disease and schizophrenia: 
Schizophrenia is a mental disorder 
characterized by abnormal thinking, perceptual 
disturbances, and diminished or exaggerated 
emotional expression.(9) Poor periodontal 
health in schizophrenic patients can be 
attributed to the mental condition in these 
patients which contributes to bad oral hygiene 
maintenance. Only a few studies as 
summarized in Table 1 have co related the role 
of periodontal disease in the etiopathogenesis 
of schizophrenia and the implications of 
schizophrenia on the progression of 
periodontal disease. (10-15) 

 

Table 1: Details of the related publications associating periodontal disease and schizophrenia 
found in databases from 2005 to 2015. 
 

References Study 
design Participants Periodontal 

diagnosis Outcome 

Gurbuz O et al, 
201110 

Cross-
sectional 

330 patients 
examined, 179 
were males and 

151females. 

CPI 
(Community 
Periodontal 

Index) method. 

Poor periodontal 
health was seen in 

Schizophrenia 
patients 

Arnaiz et al, 
201111 

Cross-
sectional 

66 patients with 
Schizophrenia 
and 66 controls 

CPITN(Community 
periodontal index of 

treatment needs) 

Patients with 
Schizophrenia 

displayed poor oral 
health compared 

with controls 

Kebede B et al, 
201212 

Cross-
sectional 240 participants 

CPI 
(Community 
Periodontal 

Index) method. 

Oral health reflected 
by the CPI scores 

was poor in 
psychiatric patients 
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Eltas A et al, 
201313 

Cross-
sectional 53 participants 

Plaque index, 
probing pocket 

depth(PPD), clinical 
attachment 
loss(CAL) 

High risk 
of periodontal 

disease among 
patients 

with schizophrenia 

Shetty S et al, 
201414 

Cross-
sectional 

250, 140 men 
and 110 females 

Gingival index, 
Plaque index, 

Probing pocket 
depth 

Positive association 
between CPD and 

Schizophrenia 

Morales-Chavez 
MC et al, 201415 

Cross-
sectional 

65 psychiatric 
pts, 39 are 

Schizophrenic 

Gingival Index (GI) 
and Ramfjord 

Periodontal Disease 
Index. 

Psychiatric patients 
are more frequently 
involved with oral 

lesions 

 
Most of these studies co-relating periodontal 
diseases with schizophrenia are observational 
studies which have assessed the oral health in 
hospitalized patients. The strength of 
association would give merit to studies in 
patients with a better state of psychological 
health with a better oral hygiene care. One 
such study by Arnaiz et al (11) evaluated the 
oral health of a group of schizophrenic 
outpatients with a control group without 
psychiatric illness. The findings suggest that 
schizophrenic patients had a poor periodontal 
health as suggested by the CPITN scores 
compared to the controls suggesting that 
mental health contributing to a poor oral 
hygiene as well as the inflammatory process 
paving way for the etiopathogenesis. 
Many of these studies were focused on the 
mental health in Schizophrenic patients 
contributing to poor oral hygiene, but a very 
few investigated the effects of the antipsychotic 
medication used in Schizophrenia on 
periodontal status. One among these was a 
study by Eltas et al (13) that focused on the 
primary question of whether the severity of 
periodontal disease might be attributed to the 
medication. The results of their study 
emphasized the fact that there was a very high 
risk of periodontal disease associated with the 
medication. This was indeed helpful in 
incorporating preventive dental health 
programs in tandem with the medical fraternity 
to address these issues.  

A recent cross-sectional epidemiological study, 
by Shetty et al (14) tried to correlate and 
hypothetically put forward the missing link 
between periodontal disease and 
schizophrenia. As per their methodology, about 
250 schizophrenic patients were recruited from 
the National Institute of Mental Health and 
Neural Sciences (NIMHANS), Bangalore and 
after assessment of the periodontal status, the 
results though not definitive, revealed a poor 
periodontal status in schizophrenic patients. 
The authors concluded that there might be a 
poor oral hygiene attributable to the mental 
condition in these patients but the presence of 
cytokine activity which is common in both the 
conditions might indeed prove an association. 
Another important pathogenic mechanism 
highlighted by the author is attributed to IL-1β 
and IL-6, the key cytokines in periodontal 
disease that have shown to affect the 
neurotransmitter mechanism. They modulate 
the dopaminergic metabolism and enhance 
dopamine survival, thereby inhibiting glutamate 
release eventually leading to hypo function of 
N-Methyl-D-Aspartate (NMDA) glutamate 
receptors leading to schizophrenia. (15) 
One of the studies which emphasized on the 
likely role of periodontal disease in the 
etiopathogenesis of schizophrenia was a study 
by Fawzi et al, (16) which revealed increased 
salivary levels of P.gingivalis in schizophrenic 
patients compared to the controls and a further 
observation co relating the severity of the 
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psychopathic symptoms in schizophrenia with 
the quantity of P.gingivalis levels.  
Summating the evidence from all these 
studies, we proposed a hypothetic model 
establishing a bidirectional link between 
periodontal disease and schizophrenia. 
According to the model, inadequate plaque 
control due to mental illness, xerostomia 
resulting from the use of antipsychotic 
medication coupled with poor access to good 
dental care due to financial reasons in 
schizophrenic patients contributes to poor 
periodontal health.  

Periodontal disease on the other front 
considered to be a chronic inflammatory 
disease leads to an increased levels of 
P.gingivalis as well as elevated cytokine levels 
such as interleukins which can modulate the 
dopaminergic metabolism leading to the 
development of schizophrenia. Hence this 
hypothetic model explains the poor periodontal 
health in schizophrenic patients and also 
elucidates the cytokine theory as a result of 
periodontal inflammatory burden responsible 
for the development of schizophrenia. (Figure 
1)

 
 

Figure 1: Hypothetic Model Depicting the Bi-Directional Link between Periodontal Disease and 
Schizophrenia 

 

 
 
 
Periodontal disease and psoriasis: 
Psoriasis has been defined as a chronic 
dermatological disease characterized by 
epithelial hyperplasia presenting clinically as 
cutaneous erythematous papules and plaques 

covered by whitish scales commonly observed 
on the extensor-dorsal cutaneous surfaces.(17) 

Relevant studies correlating periodontal 
disease and psoriasis are summated in table 
2.(18-26) 
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Table 2: Details of the related publications associating periodontal disease and psoriasis found 
in databases from 2005 to 2015. 
 

References Study 
design Participants Periodontal 

diagnosis Outcome 

Preus HR et 
al,201018 Case-control 155 Psoriasis 

and 155 controls 
Alveolar bone loss 
on bite-wing x rays 

Psoriatic patients had 
more bone loss and 

loss of teeth compared 
to controls 

Rahul et 
al,201119 

Cross-
sectional 

100 patients, 50 
with CP and 50 
with psoriasis 

Probing pocket 
depth(PPD), clinical 

attachment loss 
(CAL)and alveolar 

bone loss 

 
Prevalence of 

periodontitis is higher 
in psoriasis subjects as 
compared to controls 

Keller JJ et 
al,201220 Cohort 

1,15, 365 
patients with CP 
and 1,15, 365 

patients without 
CP 

Probing pocket depth 
and clinical 

attachment loss 

Increased risk 
for psoriasis among 
patients with CPD 

Nakib S et al, 
2013 21 Cohort 60,457 women 

Self-reported 
alveolar bone loss, 

loss of teeth 

Periodontal bone loss 
may increase risk of 
subsequent psoriasis 

 
Fadel HT et al 

2013 22 
Case-control 

89 pts 
with psoriasis an

d 54 
without psoriasis 

 

Probing pocket 
depth, Bleeding on 

probing and alveolar 
bone level 

No difference in 
periodontal profiles, 
though psoriatic pt’s 

had few teeth 
remaining. 

Lazaridou E et 
al,2013 23 Case-control 

100 patients with 
CP and 100 age- 

and gender-
matched controls 

Probing pocket 
depth, and other 

indices 

Periodontitis may be 
associated with 

psoriasis 

Rasa Skudutyte 
et al,2014 24 

Cross-
sectional 

60 patients with 
psoriasis and 
120 healthy 

controls 

Probing pocket 
depth(PPD), clinical 

attachment los 
s(CAL)and alveolar 

bone loss 

Periodontitis more 
common in moderate/ 

severe psoriasis 
compared to controls 

Antal M et 
al,2014 25 Case-control 

82 psoriasis pati
ents and 89 

controls 

Bleeding on probing, 
clinical attachment 
level and probing 

depth 

Risk of severe 
periodontal 

disease in psoriasis 
was six times higher in 
smokers than in non-

smokers. 

Sharma et 
al,2015 26 Case-control 

33 psoriasis 
patients and 35 
healthy controls 

Probing pocket 
depth(PPD), clinical 

attachment loss 
(CAL)and alveolar 

bone loss 

Psoriasis patients had 
poor periodontal status 
compared to controls 
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Preus et al, (18) in a blinded case-control study 
investigated the prevalence of periodontal 
disease in psoriasis patients compared to 
controls. They concluded that psoriasis 
patients experience more bone loss when 
compared to gender and age matched 
controls, possibly a first of its kind study 
investigating the co morbidity between both the 
diseases. In a cross-sectional study, Rahul et 
al (19) investigated the periodontal status in 
psoriasis patients and tried to prove whether 
any association exists between them. Within 
the limits of their study, results have shown a 
significantly higher gingival, plaque index 
scores with an increased PPD and tooth loss 
compared to controls. Furthermore, their 
microbiological analysis showed significantly 
greater number of A.actinomycetemcomitans 
and P.gingivalis positive samples. The 
investigators have postulated that the 
association between periodontal disease and 
psoriasis is indeed valid. 
There have been a few studies in literature 
which have correlated the periodontal status as 
an independent risk factor for increased 
incidence of psoriasis, but the main drawback 
of these studies was the presence of 
confounding factors. (20, 21) 

To establish the strength of association with 
simultaneous adjustment of confounding 
factors, Rasa Skudutyte et al, (24) in a cross-
sectional study compared the prevalence of 
periodontitis and bone loss in psoriatic patients 
to controls in a Scandinavian population. Their 

findings suggest that psoriatic patients had 
higher plaque scores, bleeding on probing and 
a higher prevalence of moderate to severe 
chronic periodontitis compared to controls. The 
strength of the evidence associating 
periodontal disease and psoriasis was given 
the much needed impetus bySharma et al(26) in 
a study which was designed to find how 
frequent the association between both 
periodontitis and psoriasis was. The results of 
their study exhibited poor periodontal status in 
psoriasis patients compared with the controls. 
One unique observation of their study was 
periodontal status of these patients 
corroborated with the severity of psoriasis.  
Another potential mechanism explaining the 
pathogenesis involves the role of gram 
negative periodontopathic bacteria. They may 
either stimulate the psoriasis pathway directly 
or through a systemic inflammatory response 
which may involve the pro-inflammatory 
cytokine IL- 17. This is supported by the high 
presence of IL-17 in both psoriatic and 
periodontitis patients. (27, 28) 
A study by Ishihara et al (29) revealed that  IgG 
levels against bacterial heat shock proteins 
(HSP) was higher in psoriasis patients, 
suggesting that some HSP found in oral 
bacteria may induce some of the causative 
factors of Psoriasis suggesting the potential 
role of the periodontal bacterial burden 
contributing to the pathogenesis in psoriasis 
patients.  

 

Figure 2: Hypothetic Model Explaining the Role of Periodontal Disease Leading To Psoriasis 
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The possible hypothetic model explaining the 
common pathogenesis shared between 
periodontal disease and psoriasis can be 
summarized from previous studies which have 
highlighted role of the innate immune response 
being the common target in both these 
diseases. This has been aptly proved by an 
exaggerated immune response by dendritic 
cells (DCs) to microbial complexes in both 
periodontitis and psoriasis and an up 
regulation of toll like receptors, TLR-2 which 
play a crucial role in activation of T cells. (30-33) 

It has been proven by earlier case reports that 
any bursts and remissions of periodontal 
disease also correlate with exaggerations and 
remissions of psoriatic episodes, strengthening 
the evidence that periodontal disease can 
indeed act as a risk factor to psoriasis and our 

hypothetic model illustrates the same.(34) 

(Figure 2) 
 
 
 
Periodontal disease and erectile 
dysfunction (ED):   
Sexual dysfunction among males can be 
attributed to erectile dysfunction(ED). National 
institute of health has defined erectile 
dysfunction as the inability to attain or maintain 
an erection sufficient for satisfactory sexual 
performance. (35) 
Only a handful of studies on ED have tried to 
establish a meaningful relationship between 
periodontal disease and these have been 
summarized in table 3. (36-42) 

 

Table 3: Details of the related publications associating periodontal disease and erectile 
dysfunction found in databases from 2005 to 2015. 
 

References Study design Participants Periodontal 
diagnosis Outcome 

Zadik Y  et 
al,200936 

Cross –
sectional 305 men Alveolar bone loss of 

≥ 6 mm 
ED associated with 

CPD 

Sharma A et 
al, 201137 

Cross –
sectional 70 men 

Probing pocket 
depth(PPD) ≥5 mm 
and attachment loss 
≥3mm at >30% sites 

with radiographic 
evidence of bone 

loss 

An association 
exists between ED 
and CPD, though 
not of statistical 

significance 

Keller JJ et al, 
201238 Case –control 

32,856 patients 
with ED and  

162,480 patients 
as controls 

Periodontal 
diagnosis was based 

on PPD and CAL 

Association exists 
between ED and 

previously 
diagnosed CPD 

Eltas A et 
al,201339 

Randomized 
control trial 

120 men with ED, 
60 with Perio 

treatment and 60 
without any 
treatment 

Periodontal 
diagnosis based on 
plaque index, BOP, 

PPD and CAL 

Periodontal 
treatment provides 
additional benefits 
in improvement of 

ED 
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Oguz F et 
al,201340 

Randomized 
control trial 

80 men with ED 
and 82 men 
without ED 

Periodontal 
diagnosis based on 
plaque index, BOP, 

PPD and CAL 

CPD had a high 
association with ED 
in young adults at 

30-40 years. 

Matsumoto S 
et al, 201441 

Cross –
sectional 300 men 

Periodontal 
diagnosis based on 
plaque index, BOP, 

PD and CAL 

There was an 
association between 

ED and CPD 

Uppal RS et 
al, 201442 

Cross –
sectional 53 men 

PPD >5 mm and 
radiographic 

evidence of bone 
loss 

ED and CPD are 
associated with 

each other 

 
One among these studies, Sharma et al (37) 

evaluated the relationship between chronic 
periodontitis and ED. According to their 
methodology, a total of 70 patients with 
vasculogenic ED were assessed to determine 
their periodontal status and were subjected for 
colored penile Doppler ultrasound. They 
concluded that patients with severe 
vasculogenic ED had the highest prevalence 
for chronic periodontitis. Though there was no 
statistical significance, the association between 
both these conditions was found to be positive.  
In a case-control study Keller et al (38) analyzed 
data from Taiwan’s National Health Insurance 
Research Database (NHIRD) and after 
adjusting other confounding factors, it was 
found that patients with ED had poor 
periodontal status compared to their respective 
controls. They concluded that there was 
indeed a significant association between ED 
and periodontal disease.  
The strength of association would give 
credibility to evidence available as RCT with an 
intervention; one such study by Eltas et al (39) 

evaluated the benefits of periodontal treatment 
on ED. The study population comprised of ED 
patients who received periodontal treatment 
and were compared with patients who were not 
entitled with any treatment. The results 
revealed that intervention by periodontal 
treatment was certainly helpful in the 
improvement of ED.  
In a RCT, Oguz et al (40) compared a study 
group comprised of patients with ED and 
controls. The periodontal status represented by 
PPD and CAL was extremely poor in the ED 
group compared with the controls. They 

concluded that chronic periodontitis had a 
positive association with ED in young patients 
and could be a risk factor in the development 
of ED in such patients.  
Evidence is also available from numerous 
other studies which have considered 
population based data, interview based 
surveys and random inclusion of patients from 
outpatient departments of hospitals. These 
studies too associate periodontal disease and 
ED. (41, 42) 

Strength of evidence supporting the role of 
periodontal disease is based on the results of 
Mattila and Ross,(43,44) giving credibility to the 
theory that periodontal pathogens enter the 
blood stream and travel to distant sites where 
they stimulate release of pro inflammatory 
cytokines like IL-1β and IL-6 as well as acute 
phase proteins leading to endothelial damage 
causing ED. 
One more mechanism suggests that ED 
caused by systemic inflammation induced by 
periodontal disease might affect small vessels 
first, such as the penile vasculature, and later 
the coronary arteries. It gives strength to the 
concept that periodontitis might lead to ED in 
young males first, and later with coronary 
artery disease in middle- aged males. (45 ,46) 

A model was proposed linking periodontal 
disease with ED. As literature suggests, 
chronic periodontal disease contributes to an 
increased systemic inflammatory burden 
reflected by an increase in endothelial 
progenitor cells (EPC) which eventually cause 
endothelial dysfunction, a major cause of ED.  
It was established that successful treatment of 
periodontal disease decreases the count of 
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EPC, thus establishing the fact that periodontal 
disease has an overt control on the functional 
integrity of the endothelium, disruption of which 
can lead to ED.  To add strength to the 
possible correlation, it was found that 
endothelial dysfunction triggered by 

periodontal disease can cause atherosclerotic 
occlusion of the small penile arteries leading to 
the development of vasculogenic ED. (37, 43) 

(Figure 3) 
 

 
Figure 3: Hypothetic Model Depicting Role of Periodontal Disease in Erectile Dysfunction 

 
Periodontal disease and Alzheimer’s 
disease (AD): 
Alzheimer’s disease (AD), is defined as a 
progressive neurodegenerative disorder 
characterized by loss of memory and cognition, 
declining ability to perform activities of daily 
living (ADL), changes in personality and 
behavior, and increased use of health care 
resources and medical services. (47) 

The spirit of association between periodontal 
disease and Alzheimer’s went to such bizarre 
heights as to lead to one reproach ‘Brush your 
teeth to prevent Alzheimer’s!’ Many 

epidemiological studies have outlined 
inflammatory markers such as IL-1, IL-6 and 
TNF-α of periodontal disease associated with 
cognitive decline leading to AD, these studies 
have relied on ‘tooth loss’ as a measure 
negating a cause-effect association or to 
consider periodontal disease as a potential risk 
factor in the pathogenesis of AD. (48-50) Only a 
handful of studies fulfilling the criteria for the 
threshold of periodontitis as listed in table 4 
were successful in associating periodontal 
disease with Alzheimer’s. (51-55) 

 

Table 4: Details of the related publications associating periodontal disease and Alzheimer’s 
disease found in databases from 2005 to 2015. 
 

References Study design Participants Periodontal 
diagnosis Outcome 

Farhad SZ et 
al, 2014 51 Case-control 

80 patients, 40 
with CPD and 40 

without CPD 

Clinical attachment 
loss(CAL) and 
probing pocket 

depth(PPD) 

Positive association of CPD 
with Alzheimer’s 
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Martande SS 
et al, 2014 52 Case-control 

58 individuals 
with AD and 60 

cognitively 
normal adults 

Gingival index 
(GI), plaque index 

(PI), probing 
pocket depth 

(PPD), clinical 
attachment level 

(CAL), and 
bleeding on 

probing(BOP) 

Periodontal parameters 
were higher in individuals 

with AD and the 
periodontal health status 

deteriorates with 
progression of AD 

Rolim TS et 
al, 2014 53 

Longitudinal 
intervention 

study 

29 patients with 
mild AD 

Gingival index 
(GI), plaque index 

(PI), probing 
pocket depth 

(PPD), clinical 
attachment level 

(CAL) 

Periodontal  treatment 
contributed to reduced co-
morbidities associated with 

AD 

Noble JM et 
al, 2014 54 Case-cohort 

219 subjects 
(110 incident AD 
cases and 109 

controls 

Probing depth 
(PD), clinical 

attachment level 
(CAL), and 

alveolar bone level 

Increased Serum IgG 
levels to periodontal micro 
biota are associated with 

risk for developing incident 
AD. 

Kamer et al, 
2015 55 

Cross-
sectional 

study 
38 cognitively 
normal adults 

Probing pocket 
depth (PPD), 

clinical attachment 
level (CAL) 

Periodontal disease results 
in increased brain Aβ 

accumulations, leading to 
AD 

 
In a case-control study, Farhad et al (51) 
assessed the risk of chronic periodontitis on 
AD through evaluation of levels of serum TNF-
α, considered a pivotal factor for the 
development of AD. Their results revealed a 
threefold increase in TNF-α level in patients 
with chronic periodontitis suffering from AD 
compared to patients having AD with a healthy 
periodontium. Hence, it was evident that 
elevated levels of TNF-α as a result of chronic 
periodontitis would undeniably contribute to 
extensive neuronal degeneration in AD.  
In a unique case-cohort design, Noble et al (54) 
compared individuals with incident probable 
Alzheimer disease with controls and evaluated 
the serum IgG levels to periodontal bacteria 
among them. They concluded that patients 
with high serum A.naeslundii IgG antibody 
were at increased risk of developing incident 
AD. Their study was the first of its kind utilizing 
serological markers of periodontal disease to 
identify patients at risk of incident AD.  
The strength of association was given a much 
needed impetus with advances in medical 
technology, as proved by Kameret al (55) in a 
cross-sectional study, which is the first of its 
kind to have co related periodontal disease 

and the relative deposition of brain amyloid in 
normal elderly subjects. After adjusting all 
confounding variables, they concluded that 
periodontal inflammatory burden increases 
brain amyloid deposition in areas more prone 
to amyloid deposition and a leading factor in 
development of AD.  
Other mechanism that reflects the 
pathogenicity of periodontal disease in 
Alzheimer’s is the role of TNF-α. TNF- α is 
considered to be the most vital inflammatory 
cytokine responsible for regulating the cellular 
cascade of events in neuroinflammatory 
response. TNF- α exerts its influence by 
exacerbating gliosis, demyelination, 
inflammation, blood-brain-barrier deterioration 
and eventually leading to cell death. Thus, TNF 
α, an important mediator of periodontal 
disease plays a crucial role in the 
neurodegenerative disease process. (56 -58) 

It was also found in a study by Rai et al (52) that 
certain pro-inflammatory markers like MMP-8, 
MMP-9 and CRP were elevated in both 
subjects with periodontitis and dementia 
compared to healthy controls. These elevated 
marker levels lead to increase in 
neurodegenerative process. (58) 
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The collective evidence from all these studies 
was summed up and we proposed a 
hypothetical model for periodontal disease 
induced progression of AD. 
As per our model, studies in literature have 
proved periodontal bacteria can affect the 
onset and progression of AD by direct invasion 
of the brain tissue as demonstrated by the 
capabilities of T pallidum. Since T denticola 
belongs to the same class and evidencesays 
that Treponema species have been found in 
the trigeminal ganglia, brain stem and the 
cortex of human brain and are found in more 

numbers in AD patients suggesting that they 
can colonize and initiate an inflammatory 
response. (59, 60) Apart from this, these bacteria 
through an indirect action can initiate the 
progression of AD by release of pro 
inflammatory cytokines and inflammatory 
proteins such as CRP and molecules like 
interleukins-1 and 6 as well as TNF-α, which 
could reach the brain and will lead to activation 
of primed glial cells leading to increased 
production of β- amyloidand P-taus proteins 
resulting in neurodegeneration and 
development of AD. (Figure 4) 

 
Figure 4: Hypothetical Model Depicting the Role of Periodontal Disease in the Progression of 

Alzheimer’s Disease 
 

 

 

Limitations of the review:  
Most of the studies taken as a part of the 
review were included based on the strength of 
the evidence. Considering these as novel 
associations, the maximum strength of the 
evidence available in the literature were the 
cohort and case-control study designs. There 
were neither systematic reviews nor Meta-
analysis to associate periodontal disease with 
any of these novel associations, considered as 
a drawback when a causal association has to 
be established.  
The other limitation of the review is the 
threshold for periodontitis. Considering that 

most of these studies were not interventional 
studies, it was indeed challenging to scrutinize 
and include studies which have outlined 
adequate threshold criteria satisfying chronic 
periodontitis. Hence only a few studies which 
were closely adept to the criteria summarized 
by the CDC in association with American 
Association of Periodontology (AAP) were 
included as part of this review. Considering the 
paucity of studies, self-reported alveolar bone 
loss and radiographic evidence of bone loss 
alone too have been considered, indeed a 
limitation.  
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Implications for current clinical 
practitioners: 
Most of the medical practitioners are aware of 
the implications of periodontal disease on 
cardiovascular health and diabetes since these 
conditions are predominant and have well 
documented literature, but are unaware of the 
consequences of periodontal disease on other 
systemic conditions. However, considering the 
pathogenic potential of periodontal disease on 
Alzheimers, Schizophrenia, Psoriasis and ED 
highlighted by the present paper, medical 
practitioners can take a clue and provide 
proper education and guidance in collaboration 
with the dentists as part of integrated teaching 
to contribute to oral health and eventually for 
the overall health of the patients. 
 
Conclusion 
Numerous studies have evinced interest in 
establishment of a relation between 
periodontal disease and systemic health 
concerns such as Alzheimer’s, schizophrenia, 
psoriasis and erectile dysfunction. Though it 
was a complex task considering the threshold 
for periodontitis and other confounding 
variables in these studies, evidence presents a 
modest association indeed exists to consider 
periodontal disease a risk factor for these 
diseases.  
The conclusive evidence along with the 
hypothetic models showcase the 
etiopathogentic role of periodontal disease in 
these systemic diseases and conditions 
enlightening and paving way for the dental and 
medical practitioners to work hand in hand to 
diagnose and treat the patients in establishing 
a good oral and general health.  
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