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Abstract

Aging is a natural process that will be experienced by every individual. In the elderly there are
very complex degenerative, physiological and biological changes, one of the changes that occur in
the elderly is oral cavity changes.

Tooth loss will affect the quality of life in the elderly such as impaired cognitive function, this is
due to a lack of mastication. Dementia is a syndrome of decreased intellectual function compared
to the previous one which is quite severe so that it interferes with social and professional activities
which are reflected in daily living activities, usually changes in behavior are also found and are not
caused by delirium or major psychiatric disorders.

The results of study at USU Hospital showed the mean value of missing tooth was 1.61 with a
standard deviation of 0.676 while the mean value severity of dementia was 2.79 with a standard
deviation of 0.725 and a p-value of 0.001 (p<0.05). There is a significant relationship between the

effect of tooth loss on the severity of cognitive and memory functions in the elderly.
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Introduction

Aging is a natural process that will be
experienced by every individual. Aging lead a
decrease in physical, psychological and social
conditions that are interconnected with one
another. In elderly patients, many special
considerations are needed in every treatment
that will be taken.'?' In 2025 the number of
elderly people in Indonesia is expected to
increase, and elderly is an unavoidable part of
the growth process.®

In the elderly there are very complex
degenerative, physiological and biological
changes, one of the changes that occur in the
elderly is oral cavity changes.” The aging
process is a physiological process of
deteriorationin all body functions and physical
changes that can affect dental and oral
health.?'*'® Elderly adults not only have several
dental issues, but also numerous tissue issues.
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According to study, the majority of older persons
with dementia have high DMFT scores and
complain of having dry mouth, which make it
difficult for them to eat and communicate.’® Oral
cavity changes in the elderly include dry mouth,
pale color of the oral mucosa, thinning of the
mucosa, attrition, and tooth loss. Tooth loss
usually occurs in elderly and can result
masticatory dysfunction, temporomandibular joint
(TMJ) dysfunction, and psychological dysfunction
such as aesthetics and speech dysfunction.
Indonesia has a relatively high number of tooth
loss, 24% of the population with toothless
conditions in people aged over 65 years.>'*

Tooth loss will affect the quality of life in
the elderly such as impaired cognitive function,
this is due to a lack of mastication.>' One of
these cognitive disorders is dementia. Dementia
is a syndrome of decreased intellectual function
compared to before that is severe enough to
interfere with social and professional activities
which is reflected in activities of daily living,
usually also changes in behavior and is not
caused by deliium or major psychiatric
disorders.'15:16

Some of these studies have linked the
condition of tooth loss with the more rapid loss of
cognitive function in a person which leads to a
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senile condition or dementia. As revealed by a
study at Bayor College of Medicine which found
that chewing activity can increase blood supply to
the brain. People who have only a few teeth, or
even no teeth at all will tend to chew less so that
the blood supply of nutritional intake to the brain
is not too much.>'>'® The purpose of this study
was to determine the relationship between tooth
loss and cognitive function and memory in the
elderly.

Materials and methods

This research is a cross-sectional
quantitative descriptive study. The study was
conducted at the Department of Neurology of
USU Hospitalin May - August 2021. The
population in this study were all patients from the
Department of Neurology at USU Hospital who
met the inclusion criteria including being healthy
and able to communicate well verbally, at least
60 years old. Healthy here can do basic activities
independently (healthy). Health is assessed by
the ability of the elderly to perform activities such
as getting up, bathing, dressing, eating/drinking,
defecating/urinating, and going to bed
independently. While the exclusion criteria were
not willing to participate in the study until it was
completed and the research subject was taking
special memory drugs or multivitamins to
improve memory based on information obtained
from the attending physician. The sampling
technique in this study was convenience
sampling where the sample was taken as it was
available at the time.

Overall, the work procedure in this study
was to collect all subjects at an early stage, then
the researcher explained the aims and objectives
of the study, as well as the benefits. The second
stage, research subjects who are willing to
participate in the study, signed an informed
consent. The next stage of interviews and
examinations include; measurement of blood
pressure, measurement of height (TB) and
weight (BB) to determine body mass index (BMI),
and cognitive examination using the Indonesian
version of the Montreal Cognitive Assessment
(MoCA-INA), with a normal value of > 26 for a
minimum education level of 12 years and

grouped into 3 categories, mild cognitive
impairment  (21-24), moderate  cognitive
impairment  (10-20) and severe cognitive

impairment (<10)°. After an examination of

cognitive function, the research subjects werw
examined for oral cavity condition in this case the
number of missing teeth.

Using SPSS V.22 for windows program,
the data is presented in tabular form to determine
the proportion of respondents' characteristics,
which consist of age, gender, last education,
blood pressure, BMI, physical activity, and illness.
The tabulation of the frequency distribution of
cognitive functions and memory functions was
made based on the categorical tooth loss
obtained. The category of tooth loss was divided
into 3 groups, namely group | lost 22—-32 teeth,
group Il lost 11-20 teeth and group Il lost >20
teeth. The data was homogeneous, it is known
through different test examinations. Then the
data was compiled and presented based on age
group, number of tooth loss, and number of tooth
loss in people with dementia according to normal,
mild, moderate and severe categories. Then the
Kruskall Wallis test was performed when the data
were not normally distributed to determine the
significance of the relationship between tooth
loss and the severity of dementia.

Results

Based on the results of research
conducted at USU Hospital, 30 samples were
obtained. Based on table 1 shows that of the 30
respondents, the highest number of respondents
based on gender in the highest age group was
female from the age group 60-74 years (86.6%)
and the lowest was male and female from the
age group 75 -89 years(6.6%).

Age Gender Total
Groups Male Female

(Years) N % N %

60-74 7 2333 19 866 26 86,67
7589 2 6,6 2 66 4 13,33
>90 0 0.0 0 00 O 0.0
Total 9 30 21 70 30 100.0

Table 1. Distribution of Age Groups by Gender
on the Severity of Dementia.

Based on table 2 shows that of the 30
respondents, the highest number of respondents
based on the number of missing teeth by gender
was female with the number of missing teeth 11-
20 (43.33%) and based on the number of missing
teeth the most in category 11 -20 teeth (53.33%).
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Number Gender Total
of Male Female

Missing N % N %

Teeth

1-10 6 20 3 10 9 30
11-20 3 10 13 43,33 16 53,33
>21 0 O 5 16,67 5 16,67
Total 9 30 21 70 30 100.0

Table 2. Distribution of the Number of Missing
Teeth by Gender on the Severity of Dementia.

Based on Table 3, data obtained that from
30 respondents, the highest number of
respondents with missing teeth and suffering
from dementia was in the moderate category with
the number of missing teeth as much as 11-20,
which was 26.66% and the lowest in the medium
category with the number of missing teeth as
much as 1-10, which was 3.3%.

Number of Dementia Total
missing Normal Mild Moderate Severe Total

Teeth n % n % n % n % N %
1-10 2 67 6 20 1 33 0 0 9 30
11-20 2 67 6 20 8 26,66 0 0 16 53,33
>20 2 67 3 10 0 0 0 0 5 13,34
Total 6 201 15 50 9 2999 0 0 30 100.0

Table 3. Distribution of the Number of Missing
Teeth on the Severity of Dementia.

Table 4 shows that the mean value of
missing teeth is 1.61 with a standard deviation of
0.676 while the mean value of severity of
dementia is 2.79 with a standard deviation of
0.725. Based on the normality test, the data was
not normally distributed and based on the
Kruskal Wallis test, the p-value of 0.001 (p <0.05)
was significant. It's means that there is an effect
of tooth loss on cognitive function and memory
function in the elderly.

Variabel Mean + SD Normality Test ~ Comparative
(p-value)* Test ( p-value)**

Missing teeth  1.61+0.676  0.026 0.001

Dementia 2.79+0.725

Table 4. The Effect of Missing Teeth on the

Severity of Dementia.
*Shapiro-Wilk test. p >0.05 data distribution normal.
** Kruskall Wallis test : p < 0.05 Significant.

Discussion

Based on table 1, obtained 30
respondents with the number of men as many as
9 people and women as many as 21 people.
Based on the age group, the 60-74 years old

category is for women with the largest number of
respondents, as many as 19 people, followed by
men in the same category group as many as 7
people. This is due to the fact that the number of
female population is higher than that of males
according to life expectancy.®

According to Okoisor (1977) study that
disease factors such as caries and periodontal
disease that cause tooth loss are associated with
increasing age. This is in accordance with the
presence of tooth loss in all respondents and all
age categories where based on table 2, obtained
from 30 respondents, the highest number of
missing teeth was in the female in the tooth loss
category as many as 11-20 teeth."” This is in line
with Hugo's study, which states that women
experience tooth loss more than men because
men are much more daring to visit the dentist
than women.”” This is in accordance with
Cobert's study which states that the incidence of
caries risk is much higher in women because
women's dietary patterns and eating habits are
more varied than men.'"

The results of this study indicate that
there is a p-value of 0.001 (p<0.05) which
indicates a significance, that there is an effect of
tooth loss on the severity of cognitive and
memory functions in the elderly."™'® This is in
accordance with Onozuka's study, which states
that tooth loss will cause a decrease in sensory
function induced to the brain because of the lack
of mastication processes and functions. This is
also in line with Yamato's study, lack of
nutritional intake will cause a decrease in cell
pyramids and acetylcholine in the hippocampus
which is related to cognitive function of
brain.”'12'17

According to Grabe's study, there is an
effect of tooth loss caused by chronic
periodontitis with a decrease in cognitive function.
This is in line with the results of this study which
showed the effect of tooth loss on the severity of
cognitive and memory functions in the elderly. In
this study, the MMSE was used to determine the
relationship between tooth loss and cognitive
degradation, which was more common in women.
According to Kaye's research, in elderly male
respondents, tooth loss and periodontal disease
more progressive during adulthood can predict
cognitive function test results. The formation of
caries will increase the risk of poor test results. In
this study the number of tooth loss per decade
may indicate a 9% - 12% cognitive function
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degredation test results. It is estimated, if 12
teeth are lost per decade it will weaken cognitive
function close to 100%. It can be concluded that
the risk of cognitive degradation in elderly men
will increase according to the number of missing
teeth'*12,

Based on Jianfeng's study, it shows that
tooth loss more than 16 teeth causes dementia
due to the presence of inflammatory gram-
negative bacteria in the oral cavity that spreads
to the brain through the trigeminal nerve so that
low nutritional intake can cause cognitive
impairment.”'®  According to Okamoto and
Waijenberg, based on the results of their
research, it shows that patients who experience
tooth loss will be more prone to developing
dementia.'’From some of the opinions above, it
can be concluded that there is a relationship
between tooth loss and the severity of dementia,
this is in line with the results of this study
showing a p-value of 0.001 (p<0.05) which
indicates that there is a significant effect of tooth
loss on the severity of cognitive and memory
function in the elderly.

Conclusions

The female from the 60-74 year age
group had the greatest number of respondents
based on sex for the highest age group, 86.6%,
and the male and female sexes from the 75-89
year age group had the lowest, 6.6%. The
average missing tooth number is 1.61 with a
standard deviation of 0.676, while the average
dementia severity is 2.79 with a standard
deviation of 0.725. The results were not normally
distributed according to the normality test, and a
p-value of 0.001 (p = 0.05) was significant
according to the Kruskal-Wallis test. This implies
that tooth loss has an impact on cognitive and
memory function in the elderly.

Acknowledgments

The research was funded by Universitas
Sumatera Utara (USU) in accordance with the
implementing contract research TALENTA USU
fiscal year number 6789 / UN5.1.R/PPM/2021.

Declaration of Interest

The authors report no conflict of interest.

10.

1.

12.

13.

14.

15.

16.

17.

18.

References

Hazzzard, William R et al.Principles Of Geriatric Medicine And
Gerontology. 4" ed.Unites States:McGraw-Hill Inc;1990:1109-
22

Li L, Zzhang Q, Yang D, Yang S, Zhao Y, Jiang M, Wang X,
Zhao L, Liu Q, Lu Z, Zhou X, Gan Y, Wu C. Tooth loss and the
risk of cognitive decline and dementia: A meta-analysis of
cohort studies. Front Neurol. 2023 Apr 17;14:1103052
BAPPENAS. Proyeksi Penduduk Indonesia 2010-2035.Badan
Pusat Statistik Republik Indonesia 2013:31-8

Bastos RS, Lauris JRP, Bastos JRM, Velasco SRM, Foger-
Teixera D, Sa LM. The impacts of oral health-related quality of
life of elderly people living at home: a cross-sectional study.
Cien Saude Colet. 2021;26(5):1899-1910

Baiju RM, Peter E, Varghese NO, Sivaram R. Oral Health and
Quality of Life: Current Concepts. J Clin Diagn Res.
2017;11(6):ZE21-ZE26.

Foltyn P. Aging, dementia and oral health. Aust Dent J
2015;60:86-94

Jou Yi Tai. Tooth Loss and Brain Damage: Multiple Recurrent
Cortical Remapping Hypothesis . J of Prosthodontics and
Implantology.2012;1(1):16-11

Nasreddine Z.S, Phillips N.A, Bédirian V, Charbonneau S,
Whitehead V, Collin |, et al. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive
impairment. J Am Geriatr Soc. 2005;53(4):695-9.

Husein N, Lumempouw S, Ramli Y, Herqutanto. Uji validitas
dan reliabilitas montreal cognitive assessment versi Indonesia
(MoCA-Ina) untuk skrining gangguan fungsi kognitif. Neurona.
2010;27(4):15-22.

Okamoto N, et al.Relationship of Tooth Lost to mild Memory
Impairment and Cognitive Impairment.J of Behav Brain
Funct.2010;6(77):1-8

Kopplin Cerutti D, et al.Tooth Loss Increases the risk of
Diminished Cognitive Function. J of Clin Trans Res.2016;1(1):9-
14

Luo J, et al. Association Between Tooth Loss and Cognitive
Function Among 3036 Chinese Older Adults : A Community-
Based Study. J of Plos One. 2015;(1):1-11

Onozuka M, Watanabe K, Nagasaki S, Jiang Y, Ozono S,
Nishiyama K, et al. Impairment of spatial memory and changes
in astroglial responsiveness following loss of molar teeth in
aged SAMP8 mice. Behav Brain Res. 2000;108(2):145-55.
Grabe HJ, Schwahn C, Volzke H, Spitzer C, Freyberger HJ,
John U, et al. Tooth loss and cognitive impairment. J Clin
Periodontol. 2009;36(7):550-7.

Jianfeng H, Xiong L, Dafu C, Youcheng Y, Yunong W. Tooth
loss may predict Alzheimer's disease and cardiovascular
diseases. J Hypertens. 2011;29(1):193.

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(4):713-8
Delwel S, Binnekade TT, Perez RSGM, Hertogh CMPM,
Scherder EJA, Lobbezoo F. Oral hygiene and oral health in
older people with dementia: a comprehensive review with focus
on oral soft tissues. Clin Oral Investig. 2018;22(1):93-108
Sukhumanphaibun P., Sangouam S., Oral health status and
oral dryness of elderly dementia patients. J of Int Dent and Med
Res. 2020;13(3):1059-64

Volume - 16 - Number - 4 - 2023

Page 1720



http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Nasreddine%20ZS%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=Phillips%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=B%C3%A9dirian%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=Charbonneau%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=Charbonneau%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=Whitehead%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15817019
http://www.ncbi.nlm.nih.gov/pubmed?term=Collin%20I%5BAuthor%5D&cauthor=true&cauthor_uid=15817019

