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ABSTRACT

Introduction: Tooth loss refers to the condition in which teeth are
dislodged from their sockets. In elderly individuals, tooth loss can lead
to reduced chewing ability, which may contribute to a higher likelihood
of cognitive function. The purpose of this study was to analyze the
relationship between tooth loss and cognitive function among the
elderly. Methods: The study employed an analytical observational
method with a cross-sectional design. Participants were recruited using
a purposive total sampling technique. Subjects were selected based on
specific inclusion and exclusion criteria, resulting in a final sample size
of 48 participants. All participants provided informed consent, and data
were collected using the Mini-Mental State Examination (MMSE)
questionnaire. The data were tabulated and analyzed descriptively,
followed by a Spearman correlation test with a significance threshold
set at 0.000 (p-value <0.05). Results: The correlation coefficient was
found to be 0.487, indicating a moderate positive relationship between
tooth loss and cognitive function among elderly. Conclusion: There is
a moderate positive relationship between tooth loss and cognitive
function among elderly.

Elderly, tooth loss, cognitive function

INTRODUCTION

The elderly population is predicted to continue increasing globally. According
to the World Health Organization (WHO), the elderly population is classified into
four age groups: middle age (45-59 years), elderly (60-74 years), old (75-90
years), and very old (over 90 years old).! It is estimated that the global population
aged 60 years and older will rise from 1.4 billion in 2020 to 2.1 billion in 2050.2 In
Indonesia, regions with elderly old population structure are defined as those
where individuals aged 60 years or older constitute 10% or more of the total
population. East Java province, with an elderly population of 13.86%, falls into
this category. Jember Regency, a region within East Java, has 365,400 elderly
residents, accounting for about 14.28% of its total population.3

The elderly population is closely associated with oral health problems, one of
which is tooth loss. Tooth loss experienced by the elderly causes teeth to lose
contact with opposite teeth so that tooth occlusion is unbalanced and results in
decreased chewing function.4> The more teeth are lost, the occlusal area of the
tooth decreases, causing a decrease in the effectiveness of chewing.68 A person
is expected to have at least 20 teeth that can function inside the oral cavity An
elderly person is also related to memory function.®13 In the elderly who have tooth
loss, it is more difficult to chew hard food so that food is often swallowed
immediately even though it is not smooth.1417 Additionally, aging is also related
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to memory function, and the prevalence of this cognitive function prevalence will
increases with age. According to the World Health Association (WHO), cognitive
decline affects than 3% of individuals aged 60-70 years, but this figure rises to
25% among those aged f 85 years and older.18

Cognitive function, derived from the word “cognition”, refers to the process
involving structuring, acquiring and using knowledge. It encompasses an
individual’s ability to assess, relate to, and interpret events. Cognition refers to
the process in which individuals extract, process, and store information. Age-
related changes also lead to alterations in cognitive functions, such as processing
speed, attention, memory, language skills, visuospatial abilities, and executive
functioning.194243 Through cognitive function, individuals process incoming
sensory information, which includes attention (focusing), memory (recalling),
language (communicating), motor skills (moving) and executive function
(decision-making). This primary purpose of the cognitive function is to capture
sensory input (tactile, visual, and auditory), transform it, process it, and store it
before being used for interneuron connections.20

Decreased cognitive function can have an impact on physical dysfunction
and certain chronic diseases or can even be linked to death in severe cognitive
abilities.?! Therefore, the risk of cognitive decline becomes greater when tooth
loss occurs as it reduces mastication effeciency.?? Previous research suggests that
individuals with better mastication function tend to have better cognitive function.
For instance, Halim et al. found that most individuals with strong masticatory
abilities also demonstrated better cognitive performance. Many factors influence
cognitive function, one of which is the type of food consumed. Chewing can
facilitate the entry of nutrients into the body, especially vitamin B, which supports
brain function.23 Additionally, decreased cognitive function in the elderly can
negatively impact social interaction due to the declines in movement, the
existence of social interaction can improve the understanding, judgment, memory
and expression of an elderly person.2!

Cognitive decline significantly impacts daily life. Chewing activities can also
be considered a form of a light physical exercise that occurs throughout one’s
lifetime.2* Elderly individuals who experience tooth loss often avoid foods that are
difficult to chew, increasing the risk of nutritional deficiencies.?> Additionally, those
who lose teeth may swallow inadequately chewed, which can lead to digestive
issues, further contributing to nutritional deficiencies and negatively affecting
general health.26

Elderly individuals often have less motivation to maintain dental health
through regular visit to a dentist. The elderly in this study, there are several elderly
people who are far from their families and the study was conducted on all elderly
people aged 60-74 years who entered the research criteria in the orphanage
focused on the elderly who have lost >20 teeth and <20 teeth living in
orphanages. Elderly individuals living in orphanages often lack family support,
unlike those living with their families, who receive enough support and tend to
have better quality of life.2”

This is in different to previous studies that put more emphasis on the elderly
who suffer from aphasia and dementia that affect the interaction of the test.28
Although numerous studies have reported associations between oral health and
systemic conditions in elderly populations, research specifically examining the
relationship between tooth loss and cognitive function among elderly individuals
in institutional care settings in Indonesia remains limited. Most previous studies
have focused on general or community-dwelling elderly, often overlooking how
environmental and psychosocial factors in orphanage or nursing home populations
may influence both oral and cognitive health outcomes.

The novelty of this study lies in its evaluation of the relationship between
tooth loss and cognitive function among elderly individuals living in an institutional
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setting, using the Mini-Mental State Examination (MMSE) to provide objective
cognitive assessment data within the Indonesian context. This research offers new
insight into how tooth loss, as a marker of masticatory and nutritional function,
may contribute to cognitive decline among institutionalized elderly populations .
This study aims to analyze the relationship between tooth loss and cognitive
function among the elderly.

METHODS

The study was conducted in October 2023. This research is an observational
analytic study with a cross-sectional analytical survey design. It was carried out
at the Tresna Werdha Social Services Technical Service (UPT PSTW) in Jember.
The sampling method used in this study was purposive total sampling, with a total
of 48 respondents.

The inclusion criteria were as follows: elderly individuals aged 60-74 years,
those with tooth loss, those who were mobile (able to move independently), those
capable of communication, and those who were literate or able to perform simple
calculations. The exclusion criteria included elderly individuals with uncontrolled
comorbidities and those unwilling to participate in the study. Validity and reliability
tests in this study were not performed. Each research subject in this study has
completed and signed an informed consent form.

The calculation of the number of teeth left in the oral cavity in this study
was carried out by intraoral examination. The examination was carried out by
paying attention to the elderly who had <20 and >20 tooth loss. All remaining
teeth are counted except for the root of the tooth and the root of the tooth is
considered tooth loss because it cannot function in the oral cavity.

Measurement of cognitive function of the elderly using the MMSE test. The
instrument used in this study was the Mini-Mental State Examination (MMSE)
questionnaire. This test assesses various cognitive functions, including memory,
attention and language.?® The tools and materials required included stationery,
mouth glass, stopwatch, mask, gloves, dental examination sheet and MMSE
questionnaire sheet, alcohol, and Informed Consent.

In the assessment of dementia, MMSE is only one part of the examination
which also includes other tests, a physical examination and the patient’s history
and symptoms. Descriptive analysis was performed using Microsoft Excel 2021 to
determine the characteristics of the research subjects. Additionally, the Spearman
correlation test was conducted using IBM SPSS version 26 software with a 95%
confidence interval to analyze the relationship between the two variables.

RESULTS

The results of this study are presented in Tables 1, 2, 3, 4, 5, while data
analysis is summarized in Table 6 and 7.

Table 1. Characteristics of respondents by gender and education

Characteristics Category Frequency Percentage (%)
Gender Male 24 50%
Female 24 50%
Education Notinschool 11 23%
Elementary schodl 21 44%
Junior High School 8 17%
Senior High School 6 12%
Bachelor 2 4%
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Table 1 presents the characteristics of respondents based on gender and
education at the Tresna Werdha Jember Social Services Unit in October 2023.
According to the research criteria, the gender distribution was equal, with 24 men
(50%) and 24 women (50%). The highest level of education among respondents
was elementary school, with 21 individuals (44%) completed this level.

Table 2. Characteristics of respondents based on tooth loss

Number oftooth losses Frequency Percentage (%)
<20 teeth 15 31%
>20 teeth 33 69%

Table 2 presents the characteristics of respondents based on tooth loss at
the Tresna Werdha Jember Social Services Unit in October 2023. The data indicate
that more than half of the respondents experienced a loss of >20 teeth,
accounting for 33 individuals (69%).

Table 3. Category of test

Category Maximum score
Orientation 10
Registration 3

Attention and calculation 5
Memory 3
Language 9

Total 30

Table 3 shows the maximum score of each category questionnaire. Scores
for the MMSE range from 0-30. Assessment of cognitive function in Table 4 uses
the levels of cognitive function disorders consisting of none, mild, and severe.
Interpretation of MMSE scores, cut offs commonly used to define cognitive
impairment are: a.None: 27-30 (indicates normal cognitive function), b.Mild: 23-
26 (indicative of mild cognitive impairment), c.Severe: 0-22 (indication of
dementia)?8

Table 4. Characteristics of respondents based on cognitive function

Cognitive function Frequency Percentage (%)
None 8 17
Mild 19 39
Severe 21 44
Total 48 100

Table 4 presents the characteristics of respondents based on cognitive
function at the Tresna Werdha Jember Social Service Unit in October 2023. The
data indicate that the majority of respondents met the research criteria for severe
cognitive function, accounting for 21 individuals (44%).

Table 5. Cross-tabulation of tooth loss with cognitive function

Toothloss Cognitive function Total
None Mild Severe
f % f % f % f %
<20 teeth 6 13 7 14 2 4 15 31
>20 teeth 2 4 12 25 19 40 33 69
Total 8 17 19 39 21 44 48 100

Table 5 presents the cross-tabulation of tooth loss with cognitive function
among elderly individuals at the Tresna Werdha Jember Social Service Unit in
October 2023. The data reveal that most respondents with >20 tooth loss
experienced severe cognitive function, accounting for 19 individuals (40%).
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Table 6. Tests of Normality

Shapiro-Wilk
Cognitive function Statistic df Sig
ToothLoss None .566 8 .000
Mild 616 19 .000
Severe 341 21 .000

Table 6 present the results of the normality test using SPSS (version 26). The
results showed a significance of the normality test of 0.000 <0.05 (p<0.05) which
means that the data is considered not normally distributed.

Table 7. Spearman test correlation between tooth loss and cognitive function

Tooth loss Cognitive
function
Spearmansrho  ToothLoss Correlation 1000 A87**
Coefficient
Sig. (2-tailed) . .000
N 48 48
Cognitive Correlation A487** 1000
Function Coefficient
Sig. (2-tailed) .000 .
N 48 48

The results of SPSS data analysis (version 26) involved non-parametric testing
using the Spearman test (a: 0.05) to determine the relationship between
variables. Based on the Spearman test results, the probability value (p: 0.000)
was smaller than the significance threshold (a: 0.05) (Table 7). This indicates a
statistically significant relationship between tooth loss and cognitive function
among elderly individuals at UPT PSTW Jember. The correlation coefficient
between tooth loss and cognitive function was 0.487, suggesting a moderate
positive correlation. This means that as tooth loss increases (fewer teeth
remaining, particularly in the >20 teeth loss category), cognitive function tends to
decline among the elderly at UPT PSTW Jember.

DISCUSSION

Based on the results above, the most elderly education level is elementary
school (Table 1). In this study that most respondents are elementary school
educated (Table 1). The results of cognitive function with heavy categories in this
study also tend to respondents who have elementary school education (44%) and
do not in school (23%). This is because education as a process of life experience
in the process there is also a process of intellectual stimulation which will affect
cognitive function. A person who has a low level of education also has less
environmental and mental experience so that it can have less impact on his
intellectual stimulation. This can have an impact on a person's cognitive function
to be poor.2°

Based on table 2 shows the elderly who have a loss of <20 teeth as much as
15 (31%) and a loss of >20 teeth as much as 33 (69%). Tooth loss will increase
with age. Losing a person's teeth can occur due to an aging process that causes
changes in periodontal tissue and an increase in degenerative diseases such as
osteoporosis. This disease can cause a decrease in the quality of the alveolar bone
so that the teeth are easily detached from the socket. Based on previous research
on animals undergoing tooth extraction, it can be proven that the osteoporosis
phenotype has the potential to interfere with alveolar socket repair after tooth
extraction.30
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Based on table 4 conducted on 48 respondents using the MMSE questionnaire
at the UPT PSTW Jember, it shows that the elderly who do not have cognitive
function impairment as much as 8 (17%), have moderate cognitive function
impairment as much as 19 (39%) and have the most severe cognitive function
impairment at 21 (44%). In this study, the assessment of the cognitive function
of the elderly who had the most difficulty answering so that they scored the most
0 (zero), namely remembering the date, on what floor, copying designs, and
writing sentences. Based on these results related to cognitive functions used in
the process of thinking, remembering, learning, considering things and solving
problems.3! Based on the tests that have been carried out through questionnaires,
it can be seen from the old age's thinking process in answering questions,
especially questionnaires about remembering dates, being on what floor, copying
designs and writing sentences. The difficulty of the elderly in answering these
questions can reach 3-4 minutes.

Based on table 5, a cross-tabulation of tooth loss with cognitive function
(none, mild, severe) was performed. The data reveal that most respondents with
>20 tooth loss experienced severe cognitive function, accounting for 19
individuals (40%). It is undeniable that tooth loss has been associated with the
development of memory and cognitive impairment as well as dementia. Evidence
suggests that having fewer than 20 teeth increases the likelihood of cognitive
impairment and dementia in the elderly.32 The results of the normality test that
has been carried out (table 6) present that the data is not normally distributed.
This was shown in the significance results of the normality test of 0.000 <0.005
(p<0.05). From these results, a non-parametric test was carried out using the
spearman test.33

Based on the results of the Spearman test (table 7), the probability value (p:
0.000) was smaller than the significance threshold (a: 0.05). This indicates a
statistically significant relationship between tooth loss and cognitive function
among elderly individuals residing at the Tresna Werdha Social Services Technical
Service (UPT PSTW) in Jember. Tooth loss can lead to poor occlusion and reduced
mastication, which may contribute to a decline in cognitive function. Chewing
activities increase blood supply to the brain, providing physiological benefits that
support cognition in the central nervous system.34

Elderly individuals experiencing tooth loss may experience reduced blood flow
to the brain. Tooth loss causes a functional impairment of the masticatory motor
system, leading to a decrease in cerebral blood flow.3> Previous research found
that blood flow in cognitive-related areas of the brain decreased 12 weeks after
tooth extraction in mice.3® Reduced blood supply to the brain negatively affects
the hippocampus, a region critical for memory. Adequate blood supply to the
hippocampus is essential for its function, as it supports memory processes.3” This
phenomenon is linked to the proliferation of astrocytes in the hippocampus due
to insufficient blood supply, which induces harmful factors, such as IL-6, IL-1(,
and IL-17. These factors can inhibit the expression of BDNF (Brain-Derifed
Neurotrophic Factor). When BDNF expression is suppressed, the survival of nerve
cells is compromised, leading to a decline in hippocampal function. Consequently,
this reduction in hippocampal ability contributes to impaired cognitive function.38

The correlation coefficient of tooth loss and cognitive function among elderly
individuals at UPT PSTW Jember, based on SPSS 26, was 0.487. This value
indicates a moderate positive correlation. In this study, the correlation is classified
as a moderate because cognitive function can be influenced by other factors, such
as irregular eating patterns or a lack of appetite, which may hinder the intake of
nutrients and electrolytes essential for cognitive function. Additionally, cognitive
function can be affected by mood and emotion, which may reduce an individual’s
attention and focus on tasks. Emotions plays a significant role in cognitive
processes, including perception, attention, learning, memory, reasoning and
problem-solving.3® Beyond mood and emotion, sleep is another critical factor
influencing a person's cognition. Adequate sleep is important for cognitive
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function, and sleep deprivation can affect neural processing in the brain.40 Sleep
serves as a restorative process for the body, and insufficient sleep can lead to
fatigue, reduced concentration and mood disturbances.4!

This study is in line with previous research indicating a relationship between
tooth loss and cognitive function in the elderly. This association may be attributed
to a lack knowledge and awareness among the elderly regarding dental health
maintenance, as well as the perception that cognitive decline is a normal part of
aging.22 Therefore, a significant relationship exists between tooth loss and
cognitive function among elderly individuals living at UPT PSTW Jember.

The limitation of this study was conducted with a cross-sectional design,
which limits its ability to establish causal relationship between the number of
missing teeth and cognitive function. Longitudinal studies are recommended to
explore causality further. Additionally, this research focuses exclusively on elderly
individuals aged 60-74 years living at UPT PSTW Jember and, so the findings may
not be generalizable to elderly population outside this location or age range.

CONCLUSION

Elderly with tooth loss more than 20 had a moderate correlation with a
positive correlation with cognitive function. The decrease in the number of teeth,
there is also a decrease in the cognitive function of an elderly person. The
implications of this findings can provide input for quality improvement dental
services for the elderly to emphasize the importance of maintaining dental health
to maintain cognitive function. One thing that is hoped is that cognitive function
disorders in the elderly can be prevented by exercise and enough sleep. Future
research should explore this relationship further, focusing more on looking at what
aspects are decreasing based on the questionnaires conducted.
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