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Abstract

Bedridden patients remain in bed for various reasons, such as chronic illness,
old age, and disability, and they cannot perform self-care activities completely
or partially. The provision of care for bedridden patients is a major issue in
the aging population. Effective rehabilitation is associated with several factors
such as cooperation between the patient and the medical staff, selection of ef-
fective facilities, and the financial burden. The objective of this study was to
evaluate the effect on the activities of daily living (ADL) of occlusion restora-
tion using removable dentures in bedridden older people. This case-control
study comprised 32 bedridden older patients who were divided into two
groups as follows: denture (n = 18) and no-denture (n = 14). No rehabilita-
tion was provided to any of the patients. The patients were evaluated 3
months after placing the denture, and the ADLs were compared between the
two groups. Of the 18 bedridden patients who received removable dentures,
55.6% demonstrated improvements in the ADLs, and the effects persisted for
at least 3 months. No improvement in the ADL was observed in the no-denture
group. The results of this study suggested that adequate occlusal support can
improve the ADL of the elderly. Thus, it is important to take care of oral
health early in life in order to maintain oral health, which could help prevent
the decrease in the ADL during the later stages of life.
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1. Introduction

Being bedridden implies the confinement of an individual to the bed [1]. Be-
dridden patients stay in bed for various reasons, including chronic illness, old
age, and disability, which results in the inability to perform self-care activities.
They need the help of others and are usually cared for by family members,
paid caregivers, and/or health professionals [2]. For people with disabilities,
the inability to transfer them to a chair and the ability of caregivers are asso-
ciated with continuous confinement to the bed [3]. Being bedridden leads
many complications such as loss of muscle strength and endurance. Contrac-
tures, osteoporosis from disuse and the degeneration of joints can occur. Being
confined to bed can add to the likelihood of developing an increased heart
rate, decreased cardiac output, hypotension, and thromboembolism [4]. One
of the main issues with regard to the care of the disabled and bedridden is the
financial burden entailed and bedridden patients are dependent on the family
for their immediate needs, particularly those related to hygiene. The issue of
who will care and provide for the disabled and aged is a matter of debate
throughout the world [5]. A patient is bedridden due to a decline in physical
function; hence, attempts have been made to recover the functions by rehabil-
itation. Canedo et al reported that an intensive rehabilitation program was
significantly beneficial for hospitalized patients [6]. However, the provision of
effective rehabilitation is associated with issues such as the relationship be-
tween the patient and the medical staff, the selection of effective facilities, and
the financial burden. In order to avoid these issues, the improvement of ADL
is essential. Activities of daily living (ADLs) are the things we normally do in
daily living including any daily activity we perform for self-care (such as feed-
ing ourselves, bathing, dressing, grooming), work, homemaking, and leisure
[7]. Some studies examined the effect on the condition of the bedridden pa-
tient of altering the environment in the oral cavity, which is thought to affect
the brain function [8] [9]. Many clinical studies indicate a close relationship
between dental and systemic conditions, and have reported that dental treat-
ment can be used to treat systemic diseases; in particular, the effects of occlu-
sion [10] [11] [12] [13] [14], jaw posture [15] [16] [17], temporomandibular
joint conditions [18]-[23], focal infection [24] [25], and electromagnetic waves
emitted by dental materials [26] on systemic conditions have been investi-
gated. Recently, an association between low back pain and a harmful stimula-
tion of the oral mucosa by natural teeth was reported [27]. Moreover, Miyaji S.
reported the relationship between forearm tendinitis and irritation of oral
mucosa by teeth [28].

However, to date there are no reports on the effect of dental treatment on the
activities of daily living (ADL) in the bedridden elderly population.

This study was designed to evaluate the effect of dental treatment on ADL in

bedridden older people.
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2. Methods
2.1. Study Design

This case-control study compared the ADLs between bedridden elderly people
who used dentures and those without dentures. The study was conducted from
1995 to 2005, and the elderly patients were treated at the hospital (Yoshioka

hospital in Kasugai city in Aichi-pre., Japan), home, or dental clinic.

2.2. Patients

A total of 36 bedridden elderly patients were enrolled in the study. However,
three of them did not provide consent for the investigation and one was not
available for follow-up; hence, 32 patients were finally included in the study.

There were 6 men and 26 women bedridden patients (age range, 70 - 89 years;
mean age, 82 years). None of them had used a denture prior to the study. The
inclusion criteria were as follows: >70 years old, did not use a denture and did
not receive any rehabilitation and belonged to rank B or C in Table 1. Table 1
shows the criteria for evaluating the degree of ADL impairment in the disabled
elderly (Ministry of Health and Welfare, 1991, Japan). The patients in the cur-
rent study were ranked between Bl and C2 on the ADL scale (B1, 14; B2, 11; C1,
5; and C2, 2). All patients had lost more (not including wisdom teeth) than 18
teeth or less along with loss of occlusal support between the upper and lower
teeth.

The patients were divided into two groups as follows: denture group (n =
18) and no-denture group (n = 14). Dentures were fabricated for the patients
in the denture group based on the Bi-Digital O-Ring test [29] [30] wherein the

ideal occlusal position of the denture was determined by assessing the strongest

Table 1. Criteria for activity of daily living for elderly people with impairments.

Situation Rank Criteria

These individuals are impaired in some way but mostly lead
Independent independent lives and can go out on their own.
Living 1) They use public transportation.

2) They go out in the neighborhood.

These individuals can move independently when indoors but

. require assistance when going out.

Pre-bedridd A
re-bedrdden 1) They go out with assistance, spending most of the day out of bed.

2) They go out infrequently and spend more time in bed.

These individuals require some assistance at home and spend
their days in bed, sitting upright.

Bedridd B
edridden 1) They use a wheelchair and eat meals out of bed.
2) They need assistance when using their wheel chair.
These individuals are bedridden and require assistance to eat,
Bedridden C change clothes, and use the rest room.

1) They change positions without assistance.
2) They require assistance to change positions.

Ministry of Health and Welfare, 1991, Japan.
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grip strength over a range of biting positions [12]. The patients in the no-denture
group did not utilize any denture, including those that were made by the author.
The effect of denture use on the ADLs was evaluated for 3 months after denture
placement and compared with that in the no-denture group. No rehabilitation
was provided to any of the patients. Of the 32 patients, 14 had cerebrovascular
diseases (43.8%), 10 had dementia (31.3%), 4 had cerebrovascular disease and
dementia (12.5%), and 4 had other injuries or issues (12.5%).

The efficacy of the treatment was assessed by evaluating the criteria of ADL
impairment in the older patients (Table 1). Those who moved up by three or
more steps on the ADL scale (for example, C2 > B1, C2 > A2, B1 > J2, or B1 >
J1) after the dental treatment were considered to demonstrate significant im-
provement. Those who moved up by two steps demonstrated moderate im-
provement and those who moved up one step or less on the ADL scale were con-
sidered to present with no improvement. The patients were evaluated for 3

months after the placement of the denture (Figure 1).

2.3. Statistical Analysis

All statistical analyses were performed using the x* test to compare the mean
values between the two groups (Windows Excel, 2016). A p-value is 0.000761 <
0.01 was considered significant (Table 2).

Patients classified by illness

m Cerebrovascular disease
w Dementia

Cerebrovascular
disease & dementia

m Other injuries

Figure 1. Classification of the patients based on their illnesses i.e. cerebrovascular diseas-
es (43.8%), dementia (31.3%), cerebrovascular disease and dementia (12.5%), and other
injuries or issues (12.5%).

Table 2. Data used for the x° test.

Significant or

moderate improvement No improvement Total
Denture group 10 8 18
No denture group 0 14 14
Total 10 22 32
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3. Results

Among the 18 patients in the denture group, 7 (38.9%) showed significant im-
provement, 3 (16.7%) showed moderate improvement, and 8 (44.4%) showed
no improvement (Figure 2). The effects persisted for at least 3 months. A
70-year-old patient in Figure 3(a) was bedridden due to cerebral infarction and
could not move without assistance. He did not respond to his name and was
unable to eat, due to which he was fed intravenously. Two weeks after the den-
ture placement, the patient could sit upright (Figure 3(b)), and one month later
he could eat and move around the hospital in a wheelchair without rehabilita-
tion. Moreover, he could walk short distances with a cane. After learning how to
eat again, his status was changed from C2 to B1, demonstrating significant im-
provement, and he was, subsequently, discharged from the hospital (Figure
3(c)).

In Figure 4(a), an 89-year-old woman with ADL rank C2 was able to walk
with a cane until one year prior to this study. She was hospitalized for a routine

checkup, and her doctor in charge found no abnormalities. While in the hospital,

Improvement (Denture use/reject)

Significant @ Moderate improvement ONo
100

90 —
80 —
70
60
50
40
30 4
20
10

%

Reject group Denture use
group

Figure 2. Graph showing the proportion of patients who demonstrated improvements in
the ADLs in the denture group. No improvement was observed in the no-denture group.

4
V77 b
(b)

Figure 3. A 70-year-old bedridden patient after cerebral infarction. (a) He could not
move without assistance and did not respond to his name. He was unable to eat and was
fed intravenously; (b) He could sit upright 2 weeks after denture placement; (c) He was
discharged from the hospital a month later.
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(a) ' (b)

Figure 4. An 89-year-old bedridden woman. (a) She could not open her eyes, respond to
questions, remain conscious, or change her position. She did not use her dentures al-
though she had partial dentures; (b) Two weeks after her dentures were fixed and placed,
she could open her eyes. Her ADL gradually improved; she could respond to questions
and eat with assistance.

she was instructed not to wear her dentures. Her ADL dropped suddenly and she
became bedridden. She was released from the hospital and cared for at home
where her condition continued to decline; she could not open her eyes, respond
to questions, remain conscious, or change her position. Two weeks after her
dentures were fixed and placed, she could open her eyes. Her ADL gradually
improved, she could respond to questions and eat with assistance (Figure 4(b)).
Her ADL rank improved from C2 to B2, demonstrating moderate improvement.
In order to watch the actual experiment described in this case, please visit the
YouTube movie: The patient who had her denture removed, saw her quality of
life decline [31]. https://www.youtube.com/watch?v=0x4NNtgM_UU

Additional videos of patients who presented with improvements in the ADLs
in this study may be viewed using the following links:

A bedridden person was able to walk because of wearing dentures
https://www.youtube.com/watch?v=1vJiXIaR3MO [32].

Dental treatment for a bedridden old person with Parkinson’s disease and

lower back pain https://www.youtube.com/watch?v=Zc-YLeVvSol&t=1s [33].

On the other hand, the patients in the no-denture group showed no im-
provement.
No significant difference in improvement was observed based on the type of

disease among the patients.

4. Discussion

This study aimed to evaluate the effect of dental treatment on the ADL in be-
dridden older people. In results suggesting that restoration of the occlusal sup-
port might prove effective against ADL impairment, approximately 56% of the
people in the denture group demonstrated improvements in the ADL, whereas
no improvement was observed in the no-denture group. All the dentures were
fabricated by referring to the Bi-Digital O-Ring test [29] [30]; the occlusal posi-
tion of the denture was determined by assessing the strongest grip strength over
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a range of biting positions [12]. When grip strength was difficult to detect be-
cause of weak muscles and other reasons, an indirect method was used in which
a third person was interposed between the patient and the examiner [29].

Approximately 28.6% and 70.0% of patients with cerebrovascular disease and
dementia, respectively, rejected the use of the dentures. The cause for rejection
might be due to anxiety related to the placement and adjustment of the denture
and the daily care involved. To increase the use of a denture within the popula-
tion of patients with dementia, both the patients and caretakers must be aware of
the efficacy of dental treatment, with patients with dementia may be finding it
difficult to understand the purpose of the denture.

Nonetheless, the underlying reason for the success of this treatment in the
denture group remains unclear. Beneficial signals may stimulate the brain via the
trigeminal nerve, which is the largest of the 12 cranial nerves [8] [24]. Hosoi et
al. [9] analyzed the effect of complete dentures and partial dentures on brain
function activity using an electroencephalogram (EEG) and reported that brain
function activity was indeed enhanced with wearing dentures; therefore, brain
functional activation was achieved in denture wearing elderly patients at risk of
brain activity deterioration.

The limitation of the present study is that it was performed by one person,
and the number of patients enrolled was insufficient. Therefore, additional stu-
dies using a larger sample size are required to confirm our findings. Particularly,
in advanced countries, society is aging, and the decrease in the ADL of the el-
derly is becoming a major social issue. Occlusal treatment seems to be useful for
solving this issue, with almost no side effects or pain. Such surveys conducted at
the national level, including sufficient samples, would be necessary to obtain
more accurate data. Furthermore, cooperation between the dental and medical
faculties is of utmost importance during the treatment of these patients. It is
important to clarify the relationship between dental and systemic conditions in

the future.

5. Conclusion

The results of this study suggested that occlusal support improves the ADL, and
they indicated that denture use affects not only the oral cavity but also the body
in general. To promote the ADL in older people and provide improved care for
seniors, cooperation between the dental and medical faculties is necessary. The
findings of this study indicate that the maintenance of oral health may aid in
preventing ADL impairment; therefore, it is important to take care of oral health

from a younger age.
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