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Objectives: To evaluate whether periodontal disease is more prevalent in adults diagnosed 

with Alzheimer's disease compared to adults without the condition.

Methods: A total of 72 individuals were included in the study: 36 patients diagnosed with 

Alzheimer's disease (test group) and 36 matched individuals without Alzheimer's disease 

(control group). The diagnosis of periodontal disease was established through a comprehen-

sive periodontal assessment. Additionally, a microbiological analysis of subgingival plaque 

samples was conducted to detect the main periodontal pathogens.

Results: Statistically significant differences were observed in periodontitis extent between 

the two groups: 82.4% of patients in the test group and 56.3% in the control group present-

ed generalized periodontitis. No association was found between the stage and extent of 

periodontitis and the severity of Alzheimer's disease. Furthermore, no significant associa-

tions were observed between the number of years since Alzheimer's diagnosis and perio-

dontal parameters, including the stage (p=0.659), extent (p=0.551), and grade of periodonti-

tis (p=0.769). Prevotella intermedia was found in 25% of the test group and 5.6% of the control 

group (p=0.022). Campylobacter rectus appeared in 16.7% of the cases, with a significant dif-

ference between groups (p=0.011). Fusobacterium nucleatum was more common in the control 

group (75%) than in the test group (27.8%), with a significant difference (p<0.001). Eikenella 

corrodens was detected only in the control group (22.2%) (p=0.005).

Conclusions: Although the overall prevalence of periodontitis was similar between groups, 

individuals with Alzheimer’s disease tended to present a greater extent of generalized per-

iodontitis. (Rev Port Estomatol Med Dent Cir Maxilofac. 2025;66(4):167-174)

© 2025 Sociedade Portuguesa de Estomatologia e Medicina Dentária.  

Published by SPEMD. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

Alzheimer's disease

Periodontal disease

Periodontitis

  * �Corresponding author. 
E-mail address: Vanessa_15_rodrigues@hotmail.com (Vanessa Rocha Rodrigues).

http://doi.org/10.24873/j.rpemd.2025.12.1555
1646-2890/© 2025 Sociedade Portuguesa de Estomatologia e Medicina Dentária. Published by SPEMD.  
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

rev port estomatol med dent cir maxilofac. 2025;66(4) :167-174

https://orcid.org/0000-0001-9131-1661
https://orcid.org/0000-0001-9127-5955
https://orcid.org/0000-0002-1545-2267
https://orcid.org/0000-0001-6282-2059
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Vanessa_15_rodrigues%40hotmail.com?subject=
http://doi.org/10.24873/j.rpemd.2025.12.1555
http://creativecommons.org/licenses/by-nc-nd/4.0/


Introduction

The association between periodontal disease and systemic 
diseases has been studied over the past few decades. Since the 
1980s, there has been a growing interest in the relationship 
between periodontitis and Alzheimer’s disease (AD).1,2

Several human studies have established evidence of the 
association between periodontitis and AD.1-6 It has been pro-
posed that periodontitis may contribute to the progression of 
AD through two likely mechanisms.3-6 In the first mechanism, 
periodontal pathogens and the host response elevate the lev-
els of pro-inflammatory cytokines and other mediators re-
leased into the systemic circulation, thereby increasing the 
systemic inflammatory burden. Thus, periodontitis may in-
duce a state of systemic/peripheral inflammation.7 The second 
mechanism may involve brain invasion by bacteria and virus-
es residing in the dental plaque biofilm.1-7

The main objective of this study was to evaluate whether 
periodontal disease is more prevalent in adult patients diag-
nosed with AD than in adult patients without the disease. The 
secondary objective was to describe the microbiological profile 
of adult patients with AD and compare it to that of those with-
out AD.

Material and Methods

A matched, cross-sectional study was conducted to assess the 
potential association between periodontal disease and AD. The 
study compared the prevalence of periodontal disease among 
adults diagnosed with AD versus cognitively healthy adults. 
The relationship between AD severity and periodontitis stage, 
extent, and grade was also assessed. The study was approved 
by the Ethics Committee of the Faculty of Dental Medicine, 
University of Lisbon (CE-FMDUL202133, May 5, 2021), registered 
at ClinicalTrials.gov (NCT05189132), and conducted following 
STROBE guidelines.

A sample size calculation conducted before the study in-
dicated that at least 11 participants per group would be re-
quired to ensure statistical power and result reliability. A total 
of 36 adult patients diagnosed with AD were recruited from 
the Portuguese Alzheimer’s Association and included in the 
test group. The control group consisted of 36 cognitively 
healthy adults without AD, recruited from the university clin-
ic at the University of Lisbon. Participants were matched for 
age, sex, smoking status, and diabetes mellitus diagnosis.

Participants in the study were selected based on specific 
inclusion and exclusion criteria. All individuals attending the 
Portuguese Alzheimer’s Association diagnosed with AD (regard-
less of age, AD stage, or systemic disease) were included if the 
following conditions were verified: voluntary consent or con-
sent from a legal representative due to cognitive or functional 
incapacity; AD diagnosis after cognitive assessment (test group 
only); at least two teeth located in different quadrants of the 
oral cavity to ensure a representative periodontal assessment, 
in accordance with the current classification of periodontal 
disease. Participants were excluded if they refused oral exam-
ination, were edentulous, had undergone periodontal treat-
ment, or had taken antibiotics in the previous six months.

The classification of periodontal and peri-implant diseas-
es and conditions proposed by the American Academy of Peri-
odontology (AAP) and the European Federation of Periodontol-
ogy (EFP) was used to classify periodontal disease.8

All clinical measurements were performed with a peri-
odontal probe (PCP12, Hu-Friedy®) by a calibrated, nonblinded 
periodontist (V.R.R.). Plaque accumulation was assessed using 
the dichotomous plaque index (PI) to evaluate the presence or 
absence of plaque on four tooth sites and the gingival index 
(GI) to record the presence or absence of bleeding at the same 
sites.9,10 Probing pocket depth (PPD), bleeding on probing (BOP), 
and gingival recession were measured and recorded at six 
sites per tooth. Tooth mobility and the presence of furcation 
lesions were also evaluated.11,12 All participants underwent a 
radiographic evaluation. Intra-oral apical radiographs were 
used to identify the tooth with the greatest bone loss. Intra-ex-
aminer reliability was tested by repeating PPD and gingival 
recession measurements every two clinical exams, totaling 30 
observations. Intraclass correlation coefficient values were 
0.811 for PPD and 0.855 for gingival recession, indicating a 
good agreement.13

The microbiological analysis was performed using samples 
of subgingival dental plaque. The samples were collected from 
the site with the greatest probing depth in each quadrant. A 
sterile paper point from the microbiological kit (micro-IDent® 
kit) was inserted into the base of the periodontal pocket and 
left in place for 10 seconds. After sample collection, the paper 
point was placed in an individually labeled transfer tube. The 
samples were sent to Joaquim Chaves Laboratory, where poly-
merase chain reaction tests (PCRs) were performed to identify 
the following bacteria: Aggregatibacter actinomycetemcomitans, 
Tannerella forsythia, Treponema denticola, Porphyromonas gingiva-
lis, Prevotella intermedia, Fusobacterium nucleatum, Eikenella cor-
rodens, and Campylobacter rectus. The microbiological analysis 
was performed using DNA-Strip technology, involving three 
main steps:

–	 DNA was extracted from subgingival plaque using the 
automated MagnaPure system, which employs magnet-
ic beads to isolate purified nucleic acids.

–	 Amplification was performed via two multiplex PCRs 
with biotinylated primers on a Veriti thermal cycler, us-
ing the micro-IDent plus11 kit.

–	 Reverse hybridization on membrane strips enabled 
probe binding to single-stranded amplicons, with detec-
tion by enzymatic color reaction; the resulting band in-
tensity reflected bacterial DNA levels.

The cognitive assessment was performed by psychologists 
from the Portuguese Alzheimer’s Association. Upon admission, 
all participants completed the Mini-Mental State Examination 
and the Lisbon Battery for Dementia Assessment and were 
classified using the Global Deterioration Scale.14 After diagno-
sis, patients were divided into mild, moderate, and advanced 
stages of AD.14-16

Data were entered into Microsoft Excel (Microsoft Excel 
365, Redmond, USA) and analyzed using SPSS version 29 (IBM, 
Armonk, NY, USA). Demographic variables, periodontitis 
presence and classification, clinical and microbiological pa-
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rameters in the total sample, as well as AD’s stage and dura-
tion in the test group, were assessed. Descriptive statistics 
included means, standard deviations, ranges for continuous 
variables, and absolute and relative frequencies for categor-
ical variables.

Group comparisons were performed using Student’s t-tests 
for independent samples or Mann-Whitney U tests for contin-
uous variables, depending on whether the assumption of nor-
mality (assessed via the Kolmogorov-Smirnov test) was met. 
Chi-square or Fisher’s exact tests were used for categorical 
variables – the latter when ≥20% of expected counts were <5. 
Continuous variables were illustrated with simple or grouped 
boxplots and categorical variables with bar charts. A signifi-
cance level of 0.05 was applied throughout.

Results

The study population comprised 30.6% men and 69.4% wom-
en. The mean age was comparable between the two groups 
(75.89 years in the control group, 75.50 years in the test group). 
Regarding risk factors, 18 participants were diagnosed with 

controlled type II diabetes, with glycated hemoglobin (HbA1c) 
levels ranging from 6.5% to 7.3%, evenly distributed across 
both groups. None of the participants were smokers (Tables 1 
and 2).

Table 1. Descriptive statistics for age in the overall 
sample, by sex, and by group.

Age (years old)

Mean (SD) [min; max] p

Overall sample 75.69 (7.91) [54; 93]

Sex

Feminine 76.22 (8.10) [54; 93]

Masculine 74.50 (7.49) [61; 85]

Group 0.836

Control (n=36) 75.89 (7.59)

Test (n=36) 75.50 (8.32)

SD – Standard deviation; min – minimum; max – maximum.

Table 2. Comparisons regarding demographic variables and oral hygiene habits between study groups using  
the a chi-square test or b Fisher’s exact test 

Group

Control n=36 Test n=36

n (%) n (%) p

Sex
Feminine 25 (69.4) 25 (69.4)

1.000 a
Masculine 11 (30.6) 11 (30.6)

Education

3rd class 1 (2.8) 1 (2.8)

0.292 b

4th class 19 (52.8) 16 (44.4)

6th class 2 (5.6) 0 (0)

9th class 1 (2.8) 4 (11.1)

12th class 10 (27.8) 7 (19.4)

Higher education 0 (0) 1 (2.8)

No education 3 (8.3) 7 (19.4)

Smoking habits
No 36 (100) 36 (100)

–
Yes 0 (0) 0 (0)

Diabetes
No 27 (75) 27 (75)

1.000 a
Yes 9 (25) 9 (25)

Frequency of brushing per day

0 a 1 17 (47.2) 25 (69.4)

0.145 a2 a 3 12 (33.3) 6 (16.7)

>3 7 (19.4) 5 (13.9)

Interproximal brushing
No 32 (88.9) 33 (91.7)

1.000 b
Yes 4 (11.1) 3 (8.3)

Chemical control of the bacterial plaque
No 33 (91.7) 32 (88.9)

1.000 b
Yes 3 (8.3) 4 (11.1)

n – absolute frequency; % – relative frequency
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The periodontal parameters are presented in Table 3. 
Periodontitis was diagnosed in 94.4% of patients in the test 
group and 88.9% in the control group. The difference be-
tween the groups was not statistically significant (Table 4). 
No significant differences were observed between the test 
and control groups regarding periodontitis stages and 
grades. Both groups had similar proportions of patients 
across stages I to IV and grades A to C. However, the extent 
of periodontitis differed significantly, with a higher preva-

lence of generalized periodontitis in the AD group compared 
to controls (p = 0.021) (Table 4).

The average time since AD diagnosis was 6.08 years, with 
most patients in the moderate stage (Tables 5 and 6). No rela-
tionship was found between the stage or extent of periodon-
titis and the severity of AD stages (Tables 7 and 8). No signifi-
cant associations were observed between the number of years 
since AD diagnosis and periodontal parameters, including 
periodontitis stage, extent, and grade (Tables 9, 10, 11, and 12).

Regarding the microbiological data, A. actinomycetemcomi-
tans was found in 13.9% of patients in both groups. The per-
centage of T. forsythia was similar in both groups: 52.8% of the 
control group and 47.2% of the test group. P. gingivalis was iso-
lated in 23.6% of cases: 19.4% of the control group versus 27.8% 
of the test group. The species T. denticola was found at higher 
levels in the test group compared to the control group: 44.4% 
and 30.6%, respectively, with no statistically significant differ-
ence. The presence of P. intermedia was 25% in the test group 
and 5.6% in the control group, with a statistically significant 
difference between the groups (p=0.022). C. rectus was isolated 
in only 16.7% of cases and showed a statistically significant 
difference between the groups (p=0.011): 2.5% of cases in the 
control group and 27.8% in the test group. F. nucleatum was 

Table 3. Comparison of clinical parameters between 
study groups (presence/absence of Alzheimer’s disease) 
using the Mann-Whitney U test.

Groups

Control
Mean (SD)

Test
Mean (SD)

p

PI 52.01 (27.58) 57.69 (25.92) 0.444

GI 27.75 (22.08) 27.29 (22.18) 0.942

PPD 2.85 (0.9) 2.85 (1.06) 0.897

BOP 26.72 (22.47) 20.52 (16.05) 0.478

GR 2.4 (0.7) 2.5 (0.88) 0.758

Mobility 1.38 (0.41) 1.39 (0.47) 0.894

Furcation 1.2 (0.42) 1.67 (0.83) 0.278

Attachment loss 8.28 (3.24) 8.08 (3.26) 0.503

Nº of teeth 17.81 (6.46) 15.14 (6.06) 0.052

SD – standard deviation; PI – plaque index; GI – gingival index;  
PPD – probing pocket depth; BOP – bleeding on probing;  
GR – gingival recession

Table 4. Comparisons regarding the presence and 
classification of periodontitis between study groups 
using the a chi-square test or b Fisher’s exact test.

  Group

Control  
n =36
n (%)

Test  
n=36
n (%)

p

Periodontitis
No 4 (11.1) 2 (5.6)

0.674b

Yes 32 (88.9) 34 (94.4)

Stage of 
periodontitis 

I 1 (3.1) 0 (0)

0.606b
II 6 (18.8) 7 (20.6)

III 18 (56.3) 16 (47.1)

IV 7 (21.9) 11 (32.4)

Extent of 
periodontitis

Generalized 18 (56.3) 28 (82.4)
0.021a

Localized 14 (43.8) 6 (17.6)

Grade of 
periodontitis

A 16 (50) 18 (52.9)

0.466bB 14 (43.8) 11 (32.4)

C 2 (6.3) 5 (14.7)

n – absolute frequency; % – relative frequency

Table 5. Descriptive statistics for time since Alzheimer’s 
disease (AD) diagnosis (years).

(Test group, n=36)

Mean (SD) [min,max]

Years since AD diagnosis 6.08 (1.66) [3;11]

SD – standard deviation; min – minimum; max – maximum.

Table 6. Descriptive statistics for the stage of Alzheimer’s 
disease.

(Test group, n=36)

n (%)

Stage of Alzheimer’s 
disease

1 6 (16.7)

2 22 (61.1)

3 8 (22.2)

n – absolute frequency; % – relative frequency

Table 7. Cross-tabulations between periodontitis stage 
and Alzheimer’s disease stage.

Stage of Alzheimer’s disease
Total

rS  
(p)1 2 3

Stage of 
periodontitis

II 1 4 2 7

-0.074  
(0.677)

III 4 8 4 16

IV 1 9 1 11

Total 6 21 7 34

rS – Spearman’s correlation coefficient
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observed in 51.4% of included cases: in 75% of the control 
group and 27.8% of the test group, with statistically significant 
differences (p=<0.001). The presence of the species E. corrodens 
was statistically significantly different between groups 
(p=0.005): it was more prevalent in the control group (22.2%) 
and was not detected in any case in the test group (Table 13).

Discussion

The results of this study revealed a high prevalence of perio-
dontitis in the study population, with a tendency for greater 
severity and extent in the AD group. These findings are con-
sistent with previous literature, which suggests an association 
between periodontal disease and neurodegenerative disorders, 
possibly due to challenges in maintaining oral hygiene, altered 
systemic inflammatory profiles, and immune compromise in 
these patients.4

A higher frequency of stage IV periodontitis was observed 
in the AD group (32.4%) compared to the control group (21.9%). 
This may suggest that more advanced periodontitis in indi-
viduals with AD could be associated with an enhanced sys-
temic inflammatory state. Moreover, AD has been linked to 
systemic inflammatory alterations that may impair local im-
mune responses, thereby contributing to periodontal tissue 
breakdown.3-5

Table 8. Cross-tabulations between periodontitis extent and Alzheimer’s disease stage.

Stage of Alzheimer’s disease
Total rS (p)

1 2 3

Extent of periodontitis
Generalized 5 17 6 28

-0.023 (0.899)Localized 1 4 1 6

Total 6 21 7 34

rs – Spearman’s correlation coefficient

Table 9. Comparison of time since Alzheimer’s disease 
(AD) diagnosis (years) between patients with and 
without periodontitis using the Mann-Whitney U test.

Periodontitis

pNo
Mean (SD)

Yes
 Mean (SD)

Years since AD diagnosis 5.50 (0.71) 6.12 (1.70) 0.537

SD – standard deviation

Table 10. Relationship between the years since Alzheimer’s disease (AD) diagnosis and the stage of periodontitis.

Correlation

Years since AD diagnosis Stage of periodontitis

Spearman’s rho

Years since AD diagnosis

Correlation coefficient 1.000 -0.078

Sig. (2-tailed) . 0.659

N 36 34

Stage of periodontitis

Correlation coefficient -0.078 1.000

Sig. (2-tailed) 0.659 .

N 34 66

Table 11. Relationship between the years since Alzheimer’s disease (AD) diagnosis and the grade of periodontitis.

Correlation

Years since AD diagnosis Grade of periodontitis

Spearman’s rho

Years since AD diagnosis

Correlation coefficient 1.000 0.052

Sig. (2-tailed) . 0.769

N 36 34

Grade of periodontitis

Correlation coefficient 0.052 1.000

Sig. (2-tailed) 0.769 .

N 34 66
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The extent of periodontitis was one of the few parameters 
that showed statistically significant differences between 
groups, with a higher proportion of AD patients presenting 
with generalized periodontitis. This finding suggests that, in 
addition to increased severity, periodontal disease in these 
patients may affect more teeth, increasing the functional im-
pact and the need for more complex therapeutic interventions. 
Periodontitis in AD patients tends to be more severe and wide-
spread due to chronic systemic inflammation, which can ex-
acerbate immune responses and impair tissue repair.17

Another relevant aspect is the progression of periodontitis. 
Although no statistically significant difference was found in 
the grade of the disease between the groups, the presence of 
individuals with more advanced grades in the AD group sug-
gests that periodontitis in these patients may progress more 
aggressively or respond inadequately to conventional treat-

ment. The results of this research agree with other studies 
published in the literature.1-7,18-24 Additionally, some research-
ers highlight the importance of the duration of periodontal 
disease. They found no significant link between periodontal 
disease and AD initially, but after 10 years, long-term exposure 
increased the risk of developing AD by 1.7 times.25,26

The current literature regarding the link between peri-
odontal pathogens and AD is controversial. Patients with AD 
tend to have poorer oral hygiene and a higher risk of periodon-
tal diseases. However, pathogenic bacteria found in patients 
with AD have been either associated with an increased risk of 
incidence or mortality of the disease or inversely associated 
with these risks.18,22,23

Although the brain is considered an immune-privileged 
organ, there is increasing evidence that systemic inflamma-
tion contributes to neurodegeneration through microglial ac-
tivation and the release of pro-inflammatory molecules, there-
by promoting the progression of AD.5 Accordingly, studies 
indicate that bacteria can induce local inflammatory damage, 
which, in chronic cases, may act as a trigger for neuroinflam-
mation, significantly contributing to neurodegeneration and 
AD. For this reason, periodontal pathogens have been investi-
gated and associated with the development and progression 
of AD. However, there is currently no clinical evidence to de-
scribe a direct link between periodontal disease and AD, al-
though several studies propose indirect connections.5,27,28

Due to the absence of longitudinal data, the results can 
only provide correlational evidence suggesting that bacterial 
periodontal infections may be an additional factor in the 
pathogenesis of cognitive impairment and AD. Any correlation, 
even if statistically significant, cannot be interpreted as a 
cause-and-effect relationship in either direction; it merely in-
dicates an association between events.

Although this study presents relevant findings, its modest 
sample size and cross-sectional design prevent establishing 
temporality or causal relationships between periodontal dis-
ease and AD, which is an important limitation. Due to AD’s 
long preclinical phase, it is unclear whether periodontal de-
struction preceded its onset. Clinical data from the test group 
were collected outside a dental clinic, possibly affecting exam-
ination accuracy. Additionally, the chronic nature and the risk 
factors of both diseases require longitudinal studies to deter-
mine if periodontitis influences AD progression or if neurode-
generation worsens periodontal disease.

Another limitation is that variables such as medication use, 
oral hygiene practices, and the level of autonomy in daily care 
among patients with AD were assessed only through question-
naires, without direct control, potentially impacting the results. 
Thus, these variables’ potential impact should be considered 

Table 13. Association between bacterial presence and 
study groups (presence/absence of Alzheimer’s disease) 
using the a chi-square test or b Fisher’s exact test.

Group

pControl
n (%)

Test
n (%)

A. actinomycetemcomitans
No 31 (86.1) 31 (86.1)

1.000 a
Yes 5 (13.9) 5 (13.9)

T. forsythia
No 17 (47.2) 19 (52.8)

0.637 a
Yes 19 (52.8) 17 (47.2)

P. gingivalis
No 29 (80.6) 26 (72.2)

0.405 a
Yes 7 (19.4) 10 (27.8)

T. denticola
No 25 (69.4) 20 (55.6)

0.224 a
Yes 11 (30.6) 16 (44.4)

P. intermedia
No 34 (94.4) 27 (75)

0.022 a
Yes 2 (5.6) 9 (25)

C. rectus
No 34 (94.4) 26 (72.2)

0.011 a
Yes 2 (5.6) 10 (27.8)

F. nucleatum
No 9 (25) 26 (72.2)

<0.001 a
Yes 27 (75) 10 (27.8)

E. corrodens
No 28 (77.8) 36 (100)

0.005 b
Yes 8 (22.2) 0 (0)

n – absolute frequency; % – relative frequency.

Table 12. Time since Alzheimer’s disease (AD) diagnosis (years) and the extent of periodontitis using the Mann-Whitney 
U test.

Years since AD diagnosis

Mean Standard deviation Minimum Maximum

Extent of Periodontitis
Generalized 6.0 1.4 3.0 8.0

Localized 6.7 2.9 3.0 11.0
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when interpreting the findings. Patients with AD often experi-
ence cognitive decline that can compromise their ability to 
maintain adequate oral hygiene, leading to higher susceptibil-
ity to periodontal disease. Additionally, dependence on care-
givers for daily oral care introduces variability in hygiene prac-
tices, which may influence periodontal outcomes. These factors 
could act as confounders in the observed associations between 
AD and periodontitis, highlighting the need for careful assess-
ment of patient autonomy and caregiver involvement. Future 
studies should examine these variables and investigate sys-
temic and neuroinflammatory biomarkers to clarify potential 
interaction mechanisms between AD and periodontitis.

The detection of specific periodontal pathogens in subgin-
gival plaque is widely used to indicate active periodontal dis-
ease. However, despite the microbiological relevance, this 
methodology has limitations. Samples were taken from one 
site per quadrant, targeting the deepest pocket, which may not 
reflect the full microbial diversity of the oral cavity. Sampling 
with absorbent paper points has inherent technical con-
straints, and the 10-second collection period may be insuffi-
cient in areas with dense biofilm or altered crevicular fluid. 
Additionally, this technique mainly captures planktonic bac-
teria, potentially underestimating species strongly attached to 
tooth surfaces or embedded in biofilm. Other issues, such as 
cross-contamination, transport, and storage conditions, may 
also affect outcomes.

Conclusions

This study highlights a higher prevalence and greater extent 
of periodontitis and distinct subgingival microbial profiles in 
individuals with AD when compared to controls. Although no 
significant association was found between the severity or du-
ration of AD and periodontal parameters, the findings suggest 
a potential link between cognitive impairment and periodon-
tal health. Therefore, further research is needed to establish a 
clear associative relationship between periodontitis and AD.

Conflict of interest

The authors have no conflicts of interest to declare.

Ethical disclosures

Protection of human and animal subjects. The authors 
declare that no experiments were performed on humans or 
animals for this study.

Confidentiality of data. The authors declare that they have 
followed their work center protocols on access to patient data 
and for its publication.

Right to privacy and informed consent. The authors have 
obtained the written informed consent of the patients or sub-
jects mentioned in the article. The corresponding author is in 
possession of this document.

CRediT authorship  contribution statement

Vanessa Rocha Rodrigues: Conceptualization, Data curation, 
Formal analysis, Investigation, Project administration, Re-
sources, Validation, Visualization, Writing – original. Mónica 
Amorim: Formal analysis, Validation, Writing – review & ed-
iting. Gil Alcoforado: Conceptualization, Methodology, Super-
vision, Validation; Writing – review & editing. Susana Noronha: 
Conceptualization, Methodology, Supervision, Validation, 
Writing – review & editing.

o r c i d

Vanessa Rocha Rodrigues  0000-0001-9131-1661

Mónica Amorim  0000-0001-9127-5955

Gil Alcoforado  0000-0002-1545-2267

Susana Noronha  0000-0001-6282-2059

references

1.	Kaye EK, Valencia A, Baba N, Spiro A 3rd, Dietrich T, Garcia RI. 
Tooth loss and periodontal disease predict poor cognitive 
function in older men. J Am Geriatr Soc. 2010;58:713–8.

2.	Poole S, Singhrao SK, Kesavalu L, Curtis MA, Crean S. 
Determining the presence of periodontopathic virulence 
factors in short-term postmortem Alzheimer’s disease brain 
tissue. J Alzheimers Dis. 2013;36:665–77.

3.	Cestari JA, Fabri GM, Kalil J, Silva RM, Fernandes FS, Jacob-
Filho W, et al. Oral infections and cytokine levels in patients 
with Alzheimer’s disease and mild cognitive impairment 
compared with controls. J Alzheimers Dis. 2016;52:1479–85.

4.	 Ide M, Harris M, Stevens A, Sussams R, Hopkins V, Culliford D, 
et al. Periodontitis and cognitive decline in Alzheimer’s 
disease. PLoS One. 2016;11:e0151081.

5.	Holmer J, Eriksdotter M, Schultzberg M, Pussinen PJ, Buhlin K. 
Association between periodontitis and risk of Alzheimer’s 
disease, mild cognitive impairment, and subjective cognitive 
decline: A case-control study. J Clin Periodontol. 2018;45:1287–98.

6.	Leira Y, Domínguez C, Seoane J, Seoane-Romero J, Pías-
Peleteiro JM, Takkouche B, et al. Is periodontal disease 
associated with Alzheimer’s disease? A systematic review 
with meta-analysis. Neuroepidemiology. 2017;48:21–31.

7.	Gaur S, Agnihotri R. Alzheimer’s disease and chronic 
periodontitis: Is there an association? Geriatr Gerontol Int. 
2015;15:391–404.

8.	Caton JG, Armitage G, Berglundh T, Chapple ILC, Jepsen S, 
Kornman KS, et al. A new classification scheme for 
periodontal and peri-implant diseases and conditions – 
Introduction and key changes from the 1999 classification. J 
Clin Periodontol. 2018;45(Suppl 20):S1–S8.

9.	O’Leary TJ, Drake RB, Naylor JE. The plaque control record. J 
Periodontol. 1972;43:38.

10.	Ainamo J, Bay I. Problems and proposals for recording 
gingivitis and plaque. Int Dent J. 1975;25:229–35.

11.	Miller PD Jr. The treatment of certain infrabony and 
periodontal defects. J Periodontol. 1950;21:223-34.

12.	Hamp SE, Nyman S, Lindhe J. Periodontal treatment of 
multirooted teeth: Results after 5 years. J Clin Periodontol. 
1975;2:126–35.

13.	Koo TK, Li MY. A guideline of selecting and reporting 
intraclass correlation coefficients for reliability research. J 
Chiropr Med. 2016;15:155–63.

173rev port estomatol med dent cir maxilofac . 2025;66(4) :167-174

https://orcid.org/0000-0001-9131-1661
https://orcid.org/0000-0001-9131-1661
https://orcid.org/0000-0001-9127-5955
https://orcid.org/0000-0001-9127-5955
https://orcid.org/0000-0002-1545-2267
https://orcid.org/0000-0002-1545-2267
https://orcid.org/0000-0001-6282-2059
https://orcid.org/0000-0001-6282-2059
https://doi.org/10.1111/j.1532-5415.2010.02788.x
https://doi.org/10.1111/j.1532-5415.2010.02788.x
https://doi.org/10.1111/j.1532-5415.2010.02788.x
https://doi.org/10.3233/jad-121918
https://doi.org/10.3233/jad-121918
https://doi.org/10.3233/jad-121918
https://doi.org/10.3233/jad-121918
https://doi.org/10.3233/JAD-160210
https://doi.org/10.3233/JAD-160210
https://doi.org/10.3233/JAD-160210
https://doi.org/10.3233/JAD-160210
https://doi.org/10.1371/journal.pone.0151081
https://doi.org/10.1371/journal.pone.0151081
https://doi.org/10.1371/journal.pone.0151081
https://doi.org/10.1111/jcpe.13016
https://doi.org/10.1111/jcpe.13016
https://doi.org/10.1111/jcpe.13016
https://doi.org/10.1111/jcpe.13016
https://doi.org/10.1159/000458411
https://doi.org/10.1159/000458411
https://doi.org/10.1159/000458411
https://doi.org/10.1159/000458411
https://doi.org/10.1111/ggi.12425
https://doi.org/10.1111/ggi.12425
https://doi.org/10.1111/ggi.12425
https://doi.org/10.1111/jcpe.12935
https://doi.org/10.1111/jcpe.12935
https://doi.org/10.1111/jcpe.12935
https://doi.org/10.1111/jcpe.12935
https://doi.org/10.1111/jcpe.12935
https://doi.org/10.1902/jop.1972.43.1.38
https://doi.org/10.1902/jop.1972.43.1.38
https://doi.org/10.1111/j.1600-051x.1975.tb01734.x
https://doi.org/10.1111/j.1600-051x.1975.tb01734.x
https://doi.org/10.1111/j.1600-051x.1975.tb01734.x
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012


14.	Auer S, Reisberg B. The GDS/FAST staging system. Int 
Psychogeriatr. 1997;9(Suppl 1):167–71.

15.	Reisberg B, Ferris SH, de Leon MJ, Crook T. The Global 
Deterioration Scale for assessment of primary degenerative 
dementia. Am J Psychiatry. 1982;139:1136–9.

16.	Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan 
AM, et al. Toward defining the pre-clinical stages of 
Alzheimer’s disease: Recommendations from the National 
Institute on Aging-Alzheimer’s Association workgroups on 
diagnostic guidelines for Alzheimer’s disease. Alzheimers 
Dement. 2011;7:280–92.

17.	Kamer AR, Craig RG, Pirraglia E, Dasanayake AP, Norman RG, 
Boylan RJ, et al. TNF-Alpha and antibodies to periodontal 
bacteria discriminate between Alzheimer’s disease patients 
and normal subjects. J Neuroimmunol. 2009;216:92-7.

18.	Wu DT, Cho YW, Spalti MD, Bishara M, Nguyen TT. The link 
between periodontitis and Alzheimer’s disease – emerging 
clinical evidence. Dentistry Review. 2023;3:100062.

19.	Borsa L, Dubois M, Sacco G, Lupi L. Analysis of the link 
between periodontal diseases and Alzheimer’s disease: A 
systematic review. Int J Environ Res Public Health. 
2021;18:9312.

20.	Elwishahy A, Antia K, Bhusari S, Ilechukwu NC, Horstick O, 
Winkler V. Porphyromonas gingivalis as a risk factor to 
Alzheimer’s disease: A systematic review. J Alzheimers Dis 
Rep. 2021;5:721–32.

21.	Kaliamoorthy S, Nagarajan M, Sethuraman V, Jayavel K, 
Lakshmanan V, Palla S. Association of Alzheimer’s disease 
and periodontitis – A systematic review and meta-analysis of 
evidence from observational studies. Med Pharm Rep. 
2022;95:144–51.

22.	Mao S, Huang CP, Lan H, Lau HG, Chiang CP, Chen YW. 
Association of periodontitis and oral microbiomes with 
Alzheimer’s disease: A narrative systematic review. J Dent 
Sci. 2022;17:1762–79.

23.	Bouziane A, Lattaf S, Abdallaoui Maan L. Effect of periodontal 
disease on Alzheimer’s disease: A systematic review. Cureus. 
2023;15:e46311.

24.	Nascimento PC, Castro MML, Magno MB, Almeida APCPSC, 
Fagundes NCF, Maia LC, et al. Association between 
periodontitis and cognitive impairment in adults: A 
systematic review. Front Neurol. 2019;10:323.

25.	Beydoun MA, Beydoun HA, Hossain S, El-Hajj ZW, Weiss J, 
Zonderman AB. Clinical and bacterial markers of 
periodontitis and their association with incident all-cause 
and Alzheimer’s disease dementia in a large national survey. 
J Alzheimers Dis. 2020;75:157–72.

26.	Chen CK, Wu YT, Chang YC. Association between chronic 
periodontitis and the risk of Alzheimer’s disease: A 
retrospective, population-based, matched-cohort study. 
Alzheimers Res Ther. 2017;9:56.

27.	Perry VH, Nicoll JAR, Holmes C. Microglia in 
neurodegenerative disease. Nat Rev Neurol. 2010;6:193–201.

28.	Dioguardi M, Crincoli V, Laino L, Alovisi M, Sovereto D, 
Mastrangelo F, et al. The role of periodontitis and periodontal 
bacteria in the onset and progression of Alzheimer’s disease: 
A systematic review. J Clin Med. 2020;9:495.

Associação entre doença periodontal e doença  
de Alzheimer: um estudo transversal

r e s u m o

Objetivos: Avaliar se a doença periodontal é mais prevalente em 

adultos diagnosticados com doença de Alzheimer em comparação 

com adultos sem a patologia.

Métodos: Foram incluídos 72 indivíduos no estudo: 36 pacientes 

diagnosticados com doença de Alzheimer (grupo teste) e 36 indi-

víduos emparelhados sem Alzheimer (grupo controlo). O diagnós-

tico de doença periodontal foi estabelecido através de uma avalia-

ção periodontal abrangente. Adicionalmente, foi realizada uma 

análise microbiológica de amostras de placa subgengival para 

detetar os principais patógenos periodontais.

Resultados: Foram observadas diferenças estatisticamente signifi-

cativas na extensão da periodontite entre os dois grupos: 82,4% 

dos doentes do grupo teste e 56,3% do grupo controlo apresenta-

ram periodontite generalizada. Não foi encontrada relação entre o 

estádio ou a extensão da periodontite e a gravidade dos estádios 

da doença de Alzheimer. Também não foram observadas associa-

ções significativas entre o número de anos desde o diagnóstico de 

Alzheimer e os parâmetros periodontais, incluindo o estádio 

(p=0,659), a extensão (p=0,551) e o grau da periodontite (p=0,769). 

A Prevotella intermedia foi encontrada em 25% dos doentes do 

grupo teste e em 5,6% do grupo controlo (p=0,022). O Campylobac-

ter rectus apareceu em 16,7% dos casos, com diferença significa-

tiva entre os grupos (p=0,011). A Fusobacterium nucleatum foi mais 

comum no grupo controlo (75%) do que no grupo teste (27,8%), com 

diferença significativa (p<0,001). A Eikenella corrodens foi deteta-

da apenas no grupo controlo (22,2%) (p=0,005).

Conclusões: Embora a prevalência de periodontite tenha sido se-

melhante em ambos os grupos, os doentes com doença de Alzhei-

mer apresentaram mais casos de periodontite generalizada. (Rev 

Port Estomatol Med Dent Cir Maxilofac. 2025;66(x):xxx-xxx)
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