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Background: With the global increase in cognitive impairment and dementia, the need to
investigate into the possible ways that can be used to prevent or delay such occurrence
has been growing. Maintenance of dental care and oral hygiene has been promoted as one
such aspect. Aims and Objectives: To study the association between cognitive impairment
in patients without registered diagnosis of dementia with tooth loss and chewing ability.
Materials and Methods: It was a cross-sectional hospital-based study where consenting elderly
persons attending Dental outpatient department over 1% years were included. Data obtained
on socio-demographic details, number of tooth loss, number of remaining teeth, subjective
chewing ability, cognitive assessment as per mini-mental state examination (MMSE), and
Clock Drawing Test were analyzed statistically to check correlational association. Results: In
this study 96 eligible elderly persons of mean age of 68.30 +6.28 years showed increased
cognitive impairment among females (P =0.003), increased age (P=0.009), rural background
(P=0.033) and low income groups (P=0.001). Positive correlation was found between
chewing capacity (P=0.348), number of remaining teeth (r=0.418) with MMSE scores.
Conclusion: Our study population showed positive correlation between impaired cognition
and the number of extracted tooth and chewing capacity. With further study on wider and
representative population, we hope to project the role of maintaining good oral hygiene and
dental care as a possible preventive strategy among many others to combat the increased
burden of cognitive impairment.
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INTRODUCTION considers this to be a major concern with the current global
load of around 50 million cases and addition of about
Dementia is emerging as a profound disease burden 10 million new cases each year projecting the problem to
affecting mostly the geriatric population requiring proper  be of substantial worry.?
monitoring and care throughout the world. As the care

needs to be implemented over long time, it has the potential ~ Dementia is often preceded by a transitional stage of eatly

to impart huge burden to the family and caregivers, to
impair the quality of life and economic productivity of the
person as well as the family, and to jeopardize the society
at large in the long run.! The World Health Otganization

decline in cognitive function more than that is expected for
the age which mostly does not meet the diagnosis criteria
of Alzheimer’s disease or other forms of dementia. This
situation, known as the mild cognitive impairment (MCI),
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is one important area to address as the definitive treatment
of dementia remains non-rewarding despite improvement
in the domains of imaging techniques, new pharmaceuticals,
and the scope of rehabilitation of eldetly persons.” What
most we can achieve effectively is to identify the preventable
factors that can be associated with the advent of dementia
and thus to delay the onset and the course progression
of dementia to a large extent among the population.*
Apart from the well-established risk factors like aging,’ co-
morbidity,” psychosocial factors,’ lifestyle issues,” dietary
deficiency,® level of education,’ there lies factors such as
oral hygiene and teeth loss that can harbinger such onset.”"!

Different evidences have been accumulating over the
association of cognitive decline and dental hygiene in the
forms of impaired chewing ability, petiodontal disease'
and the number of lost teeth.”!' Many possible etiological
factors have been proposed to explain the association. Tooth
loss can lead to the loss of trigeminal nerve conductivity
to the periodontal mechanoreceptors rendering less
involvement of the hippocampus in the registration of
working memory.'” Another aspect remains in the hike
of the systemic inflammatory burden with periodontal
diseases associated with teeth loss.”” Neurodegenerative
diseases such as Alzheimer’s disease are notably associated
with pro-inflammatory gene polymorphism and intensity
of systemic inflammation. Although there are doubts about
the direct causality over this association."

In India, both the risk of cognitive decline and poor
oral hygiene, and tooth loss is quite large. An estimated
rise of 60 years and above aged population from 8% in
2010 to 19% in 2050 as forecasted by the United Nations
Population Division is a worrisome indicator of the
impending catastrophe.” Few prior Indian studies have
researched on this topic from different regions of the
country elaborating the situation.'®'” Prevention of later
onset of dementia with identification at early stages has
been of academic interest in India over the past decade due
to its ever-enlarging social burden.'™"” Owing to scatcity
of literature from the North East India in this topic, we
tried to gather the information in this locality so that
increased measures on different domains can be awarded
as preventive modalities of prospective dementia.

Aims and objectives

To study the association between cognitive impairment
in patients without registered diagnosis of dementia with
tooth loss and chewing ability.

MATERIALS AND METHODS

This descriptive cross-sectional study was done in the
North Bengal Medical College in collaboration with the
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Department of Dentistry and Psychiatry. The tertiary care
center is situated in the northern part of West Bengal catering
a large heterogeneous population from the neighboring
states and countries as well. In our study, the patients
presented at the Dental outpatient department (OPD) were
screened for 1%z year from January 2020 to June 2021. The
eligible patients with a basic understanding of English, aged
60 years and above who presented with tooth loss at the
Dental OPD were taken into study with written consent
as per World Medical Association Declaration of Helsinki.
After detailed dental examination including registration of
number of teeth, tooth implant, third molar eruption status
and subjective chewing capacity as normal or impaired on the
basis of normal dietary consumption done by senior faculty,
the patients were assessed at the Psychiatry OPD by two
Psychiatrists separately. Patients with established Dementia,
Cerebrovascular accidents, other neurodegenerative
diseases, co-occurrence of other periodontal diseases, and
those showing symptoms of Psychiatric illness as per mini
international neuropsychiatric interview” were excluded
from the study. Eligible patients were assessed by the mini-
mental state examination (MMSE)* with a cut off <25
and the clock drawing test (CDT)* with a cut off <8 as set
for the presence of cognitive impairment and were scored
accordingly. Detail data including marital status, education,
occupation status, monthly income, socio-economic status,
and presence of non-communicable chronic diseases such
as diabetes mellitus, hypothyroidism, and hypertension
were also taken into account using a semi-structured socio-
demographic datasheet.

Statistical analysis

Among the data collected, continuous variables were
assessed with mean and standard deviation calculation
and specific variable frequency was also calculated. The
qualitative data were compared with Chi-square test.
Interrelation of age, chewing capacity, lost teeth variation,
MMSE scote, and Clock draw test score was assessed with
Pearson’s and Spearman’s correlation. P<0.05 was set
to assert statistical significance. IBM Statistical Package
for the Social Sciences Statistical software for Windows
version 21.0 (IBM Corp., Armonk, N.Y., USA) was used
to carry out the analysis.

RESULTS

Among the 96 participants included in the study, 77 (80.2%)
were male, and rest 21 (19.8%) female. The mean age of
the population was 68.30106.28 years. We have 52 (54.2%)
patients belonging to the age group of 60-69 years,
37 (38.5%) of 70—79 years group, and only 7 (7.3%) patients
of more than 80 years. Most of the participants were from
semi-urban background (50%), having above matriculation
education (52.1%) and married persons (86.5%0) outnumber
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the widowers (13.5%) to a great extent. The average monthly
income was diverse with a range of Rs. 100-7000/month
(Median Rs. 3000/month). The dental examination of the
patients found that 70 (72.92%) patients had lost more than
20 teeth while presenting and the remaining 26 (27.08%)
patients had teeth number between 10 and 20. The chewing
capacity was reported to be impaired in 77 patients (80.21%).

Upon evaluation 60 (62.5%) patients showed cognitive
decline with MMSE score <25. It was significantly more in
females (P=0.029) and those with normal chewing capacity
(P=0.003) as shown in Table 1la. On CDT 36 patients
(37.5%) showed cognitive deterioration as per the test
cut-off value. The test value was significantly lower in
280 years age group (P=0.009), people of rural background
(P=0.033) and lower-income group (P=0.001) as shown
in Table 1b. Comorbid chronic medical conditions like
diabetes or hypertension were found to lack statistical
significance among those groups.

We assessed the correlation of the test variables like the
number of teeth lost and the number of teeth currently

present as well as variables like age and monthly income
with both the cognitive tests viz. MMSE and CDT. As
depicted in Table 2, age (r=—0.211) and number of teeth
lost (t=—0.406) were inversely correlated with the MMSE
score, and monthly income (r=0.518) and number of
teeth present (r=0.230) were significantly correlated with
the CDT score. Chewing capacity was found to have
significant correlation with the MMSE score (P=0.348),
though same significance was not seen with the CDT
score.

DISCUSSION

The study was a cross-sectional descriptive one done
on the patients attending the hospital with tooth loss
without documented diagnosis of dementia or any other
neurodegenerative diseases. The purpose was to find
the association between tooth loss, chewing ability, and
cognitive decline in persons aged 60 years and above who
attended the tertiary care hospital. We administered MMSE
and CDT to assess the cognitive status.

Socio Cognitive Cognitive X2 P-value Socio- Cognitive  Cognitive x? P-value

-demographic decline normalcy demographic decline normalcy

variables (MMSE<25) (MMSE225) variables (CDT<8) (CDT28)

Age Age
60-69 29 23 4.898  0.086 60-69 16 36 9.531 0.009*
70-79 28 9 70-79 20 17
>80 3 4 >80 0 7

Gender Gender
Male 44 33 4764  0.029* Male 26 51 2.254 0.185
Female 16 3 Female 10 9

Marital status Marital status
Married 52 31 0.006  0.939 Married 29 54 1.661 0.226
Widowed 8 5 Widowed 7 6

Habitat Habitat
Urban 18 12 0.184  0.912 Urban 7 23 6.850 0.033*
Semi-urban 31 17 Semi-urban 18 30
Rural 11 7 Rural 11 7

Education Education
<Matric 31 15 0.902 0.342 <Matric 21 25 2.512 0.141
>Matric 29 21 >Matric 15 35

Income per Income per

month month
<3000 27 20 1.003  0.317 <3000 27 20 16.173 0.001*
>3000 33 16 23000 9 40

Chewing ability Chewing ability
Impaired 54 23 9.663  0.003* Impaired 31 46 1.264 0.302
Normal 6 13 Normal 5 14

Diabetes Diabetes
Present 17 10 0.003  0.953 Present 10 17 0.003 0.573
Absent 43 26 Absent 26 43

Hypertension Hypertension
Present 19 20 3.527 0.060 Present 19 20 3.512 0.086
Absent 17 40 Absent 17 40

*P-value significant statistically at P<o.05, MMSE: Mini-mental state examination
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Variables MMSE score Clock draw score

r/P-value Significance (P-value) r/P-value Significance (P-value)
Age -0.211* 0.039 0.085 0.408
Income per month -0.029 0.779 0.518** 0.001
Number of teeth lost —0.460** 0.001 -0.279** 0.006
Number of teeth present 0.418** 0.000 0.230* 0.024
Chewing ability 0.348** 0.001 0.163 0.111

**Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed), MMSE: Mini-mental state examination

The data showed a positive correlation of number of teeth
present and the cognitive score as assessed by MMSE
and CDT separately. Number of missing teeth was on
steady increment with persons with relative cognitive
deterioration. It was inversely correlated to both MMSE
and CDT with statistical significance as shown in Table 2.
Multiple prior studies concurred with the finding regarding
the association of tooth loss and cognitive decline.”'! The
mechanism by which these two are related is a matter of
debate as multiple possible etiologies are there. It is also
debated that cognitive decline itself is a risk factor of
tooth loss as persons with low cognitive ability often show
neglect to personal hygiene of the denture and oral cavity
as a whole leading to tooth loss. possibility of a two-way
causation was highlighted in various prior studies.'****
Also there is a chance of prior periodontal disease that
lead to tooth loss."” These types of infective periodontitis
can have a propensity to induce systemic inflammatory
response later leading to increase in pro-inflammatory
mediator in brain accentuating the chance of immune-
mediated cognitive decay.” Specifically pro-inflammatory
biomarker like C-reactive protein is linked to activation
of cerebral glial system rendering risk of developing MCI
and Alzheimer’s disease later on."’*° Regarding Alzheimet’s
disease pathognomonic A3 plaque formation, the role of
an oral cavity pathogen Porphyromonas gingivalis was put
forward in certain theories as well.”” However the role is
not established unanimously as few studies did not find
such association between oral cavity infection and cognitive
decline.”

Keeping that in mind we considered persons with tooth loss
without simultaneous history of periodontal infection. We
found association between tooth loss and poor cognition
nonetheless. This finding might adhere to the second
explanation that tooth loss could decrease the surrounding
mechanoreceptor sensitivity as well as disuse hyposensitivity
of the chewing muscles to the hippocampus and cortical
pyramidal cells in mammals.'>*® We considered the
subjective chewing ability and its association with cognitive
level as well which yielded significant positive correlation
with the MMSE score though not much with the CDT
score as shown in Table 2. There is a difference of opinion
regarding this hypothesis as well due to the presence of
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many confounding factors such as age, socio-economic
status. as mentioned in few prior studies.'**

Regarding these factors, in our study, we found significant
association between older age and CDT score as shown
in Table 1b. Rural background and relative low income of
the family also showed similar association with low CDT
score (Table 1b). All three factors are hypothesized to
render inadequate dietary supplements, poor self-care or
delay in treatment-seeking resulting in such difference.**

Interestingly MMSE score decline was significantly
associated with females (Table 1a) which was found in
a few prior studies as well.'***" Social status of women,
less exposure to outer world, delay in treatment seeking,
etc were put forward as possible etiological factors of
such finding.* Detail research with large population in a
prospective manner can throw more light in this domain.

We have found in our study that chronic non-communicable
diseases like diabetes or hypertension did not impart
significant effect to the cognitive decline (Table 1a and b).
It was notwithstanding with previous studies that showed
association between cardiovascular or diabetes mellitus with
cognitive impairment.’’** Possible reasons can be smaller
sample size or different population dynamics. Broader
population studies are of need to counter the question
morte efficiently.

Other possible factors like education or loss of spouse did
not convey any significant difference in our study among
the normal and low cognitive groups. The finding was
not in parity with few similar studies.*® Wider population
involving study in this area may be needed to put forward
better explanation in this matter. Despite the possible
presence of other confounding factors, many studies have
tried to adjust their impact in search of association between
tooth loss and poor cognition. Keeping in mind variables
such as age, sex, socio-economic status, or ethnicity, a few
of them have found significant association between tooth
loss, chewing capacity, and cognitive function.”**> However
this finding is also not unanimous as few studies have found
no statistically significance between them as well.”
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Our study was first of this kind from this North-Eastern
Sub-Himalayan belt in India that connects the mainland
with the North-Eastern region of the country with a large
catchment area spreading across different states and ethnic
belts as well as some neighboring countries. With detail
socio-demographic profiling, objective assessment of
dental and cognitive status, we are looking forward with
the findings that can be the stepping stone for population-
based prospective study to throw light on the preventive
aspect of cognitive impairment and dementia. This study
albeit has certain limitations. Due to the cross-sectional
design, possible etiological association between cognitive
function and loss of teeth could not be ascertained.
Detail metabolic profiling was lacking in patients with
chronic non-communicable disorders. Factors such as
social support system, caregiver efficiency, treatment-
seeking infrastructure that could hamper the cognitive
function assessment were beyond the scope of this study
as well. Also throughout the period of study, owing to the
COVID-19 pandemic, the attendance in the hospital OPD
was much less leading to the lower sample size which was
a restraint in this endeavor.

Limitations of the study

The cross sectional study design was a definite limitation
of the study which hindered causal inference. Also, low
sample size during the pandemic was a problem. Detail oral
examination was a shortcoming as well. Larger prospective
study is needed.

CONCLUSION

As we conclude, our study population showed a positive
correlation between impaired cognition and the number
of extracted tooth. With further study on wider and
representative population, we hope to project the role
of maintaining good oral hygiene and dental care as a
possible preventive strategy among many others to combat
the increased burden of cognitive impairment as well as
dementia that is looming over our society.
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