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feasible for fall prevention in elderly people
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Abstract
Background: The importance of fall prevention rehabilitations has been well recognized. Recently telerehabilitation was
developed, however, there have been no reports on telerehabilitation with direct support from specialists for fall prevention among the
elderly. We herein reported telerehabilitation by caregivers educated by our novel educational program.

Methods: Caregivers were educated with our educational program using a telelecture system and supported telerehabilitation
following instructions from rehabilitation specialists in our university using the telemedicine system every two to four weeks for three
months. Caregivers were assessed with our original questionnaire before and after the telelecture. Participants were assessed by the
Berg Balance Scale (BBS), Timed Up & Go test (TUG test), Hand-held dynamometer (HHD) and Mini-Mental State Examination
(MMSE) before and after telerehabilitation. Wilcoxon’s signed-rank test was used for the statistical analyses. A value of P<.05 was
considered statistically significant.

Results: Nine elderly people were enrolled. The mean age was 84.7 (78–90) years old and the sex ratio was 1:8 (males:females).
The average number of telerehabilitation sessions was 4.7. The average score of nineteen caregivers before the lecture was 15.3,
while that after the lecture was 18.3. Caregivers’ understanding was significantly increased after the telelecture (P<.001). No adverse
events occurred during the study period. The median values of the BBSs, TUG test, right and left HHD and MMSE before and after 3
months’ telerehabilitation were 43 (95% confidence interval [CI]: 40.10, 49.01) and 49 (95%CI: 41.75, 50.91), 17.89 (95%CI: 15.51,
23.66) and 18.53 (95% CI: 14.56, 25.67), 7.95 (95% CI: 4.38, 10.14) and 11.55 (95% CI: 7.06, 13.55), 9.85 (95% CI: 6.79, 12.59)
and 13.20 (95%CI: 7.96, 14.42), and 19 (95%CI: 12.34, 21.66) and 16 (95%CI: 10.81, 21.00), respectively. Although approximately
half of the participants showed improvement in the BBS, TUG test, right and left HHD and MMSE, no significant changes were
observed (P=.7239, P=.3446, P=.1023, P=.3538 and P=.8253, respectively).

Conclusions: Our telerehabilitation program exhibited significant effects in elderly people and improved the degree of
understanding concerning rehabilitation among caregivers in facilities for elderly people.
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Abbreviations: ADSL = asymmetric digital subscriber line, AES = Advanced Encryption Standard, BBS = Berg Balance Scale,
DM = diabetes mellitus, HHD = Hand-held dynamometer, MD =medical doctor, MMSE =Mini-Mental State Examination, PAR-Q =
Physical Activity Readiness Questionnaire, PT = physical therapist, SaO2 = blood oxygen saturation, SSL = Secure Sockets Layer,
SVC = Scalable Video Coding, TUG test = Timed Up & Go test.
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1. Introduction

It is estimated that approximately 30% of community dwelling
people of ≥65years of age experience a fall at least once per
year.[1] Residents of institutions showed a higher rate of fall in
comparison to elderly people living in houses.[2] In Japan,
Yasumura et al reported that the prevalence of falls was 12.3–
26.9%.[3] Falls, as well as pneumonia, are events that can
threaten the health status of elderly adults, and which have the
potential to adversely impact their activities of daily living.
Indeed, falls account for 19.3% of deaths in Japan.[3] According
to some studies that investigated the risk factors for fall in elderly
people,[4] muscle weakness, balance and gait deficits are the main
causes of fall. It is therefore crucial to prevent falls among the
elderly and rehabilitation for fall prevention should be widely
performed because few elderly people recover their muscle
strength and body balance without rehabilitation.
Although various rehabilitation strategies have been applied in

the clinical setting for a long time, most require face-to-face
therapy. Thus, the patients who want to receive rehabilitation
have to travel to rehabilitation centers or hospitals, which
involves time, financial costs[5] and increases risk of COVID-19
infection. In addition, nursing staff in rural areas cannot easily
obtain the latest knowledge on rehabilitation because it can be
difficult to attend medical lectures or meetings.[6] With regard to
rehabilitation, medical inequality between rural and urban
populations have been an object of discussion for many
years.[7–10] Wakerman and Humphreys reported the health
disadvantage of rural residents in Australia and noted that they
experienced poorer health outcomes in comparison to urban
residents.[11] In line with these findings, Bradford et al. showed
that the mortality and life expectancy of people living in rural
areas were poorer in comparison to people living in urban
areas.[12]

Recently new telecommunication-based methods that enable
the patients to receive rehabilitation in their own home have been
developed and applied in the field of rehabilitation.[13] While
telerehabilitation has been clinically applied, most patients have
been middle-aged adults with diseases including multiple
sclerosis,[14] stroke[15] and cardiac disease.[16] Thus, the efficacy
of telerehabilitation for fall-prevention in elderly people has been
totally unclear. In this pilot study, we proposed a novel procedure
for fall-preventive telerehabilitation for elderly people, which
combined a physical therapist (PT)-assisted and personalized
telerehabilitation program with a caregiver-education program.
We hypothesized that our telerehabilitation system had an

equal effect to conventional rehabilitation. The establishment of
our telemedicine system would offer an equal quality of
rehabilitation to elderly persons irrespective of their location,
leading to a reduction of time and financial costs for the medical
staff, including nurses, caregivers and physical therapists and
would reduce the risk of infectionwith infectious diseases, such as
COVID-19. In addition, nursing staff would also have an
opportunity to obtain the latest rehabilitation information
through the system.
2

2. Methods

This study was approved by the institutional review board of
Asahikawa Medical University (IRB # 17191). All participants
provided written, informed consent. Consent for publication was
obtained from all participants.
2.1. Telemedicine systems

A telemedicine systemwas installed in the Telemedicine Center of
Asahikawa Medical University (Fig. 1A). The VidyoRoom
HD230 software program (Vidyo, Inc., Hackensack, USA)
was used for telemedicine conferences, lectures and rehabilitation
sessions in the telemedicine center. The VidyoMobile software
program (Vidyo, Inc., Hackensack, USA) was used in the
institutions, which included elderly group homes and nursing
homes. Each institution can connect to the telemedicine network
via a broadband Internet connection (e.g., an asymmetric digital
subscriber line [ADSL] or fiberoptic line) using a tablet or laptop
PC. The maximum image quality of the system is 1080pHD
and the images are shrinked by H.264/Scalable Video Coding
(SVC), an original signaling protocol developed by Vidyo, Inc.
The security of our telemedicine system consists of Advanced
Encryption Standard (AES) encryption and a Secure Sockets
Layer (SSL) (Fig. 1B). Two tablet terminals are used as video
cameras in each institution. To view all participants, one tablet
terminal was placed diagonally to the participant and the
other was placed by their side (Fig. 1C). Specialists, including
medical doctors (MDs) from the rehabilitation department,
PTs and nurses gave lectures to staff members in all institutions
and created a personalized telerehabilitation plan for each
patient.

2.2. Education for caregivers

Before the telerehabilitation was started, medical staff (MDs,
nurses and PTs) in Asahikawa Medical University gave lectures
on rehabilitation to staff members at elderly institutions,
including caregivers and nurses using the teleconference system.
In these lectures, nurses talked about the mechanism of falling
and fall prevention and PTs explained the actual methods of the
rehabilitation using original materials based on the guidelines or
consensus. To evaluate the efficacy of the lectures, 13 staff
members from elderly institutions took the same test regarding
knowledge in relation to falls before and after the lectures. The
test contained 20 questions in eight categories: the relationship
between falls and Living environments, bone fracture, medication
use, a past history of falls, disease, the reasons for requiring
nursing care, and dementia (Fig. 2).

2.3. Participant selection
2.3.1. Inclusion criteria. The inclusion criteria were as follows:
1.
 clear consciousness;

2.
 stable respiratory and circulation status;



Figure 2. Education for caregivers. Lectures were given to staff members of elderly institutions using a telemedicine system and bidirectional discussions were
held.

Figure 1. The Telemedicine center and a Bird’s-eye view of telerehabilitation. A distant view of the Telemedicine center in AsahikawaMedical University; the lecturer
sits in front of the video camera and monitors. The operator monitors the telerehabilitation session (A). A schematic illustration of the telemedicine system. Each
institution can connect to the telemedicine network via a broadband Internet connection (e.g., asymmetric digital subscriber line [ADSL] or fiberoptic connection
using a tablet or laptop PC (B). Participants exercise along the wall with a handrail to prevent staggering and caregivers stand beside the participants. One video
camera (tablet terminal) is placed diagonally to the participant; the other is placed by their side (C).
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ability to communicate and exercise while following directions;

4.
 ability to walk with or without walk aids;

5.
 ability to exercise with a caregiver’s assistance with or without

knowledge about rehabilitation,

6.
 the provision of informed consent by the participant or their

family.

Even when a participant met all of these conditions above,
rehabilitation was cancelled when the following conditions were
not met just before the rehabilitation session:
1.
u
s
D
p

a resting heart rate of 40–120beats/min;

2.
 a resting systolic blood pressure from 70–200mmHg;

3.
 a resting diastolic blood pressure of <120mmHg;

4.
 no effort angina pectoris;

5.
 no atrial fibrillation with remarkable bradycardia or

tachycardia;

6.
 a stable circulation status without recent history of cardiac

infarction;

7.
 no remarkable arrhythmia;

8.
 no chest pain at rest;

9.
 no palpitations, shortness of breath or chest pain;
10.
 no nystagmus, cold sweat or nausea;

11.
 body temperature <38°C;

12.
 blood oxygen saturation (SaO2) at rest >90%.
2.3.2. Exclusion criteria. The following exclusion criteria were
applied:
re 3. Questionnaires, telerehabilitation and the rehabilitation manual. Question
and nurses in AsahikawaMedical University could decide the indications for tele
) and the rehabilitation manual (E). A PT asked participants about their healt
osed a personalized rehabilitation menu based on the rehabilitation manual.

4

1.
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resting systolic blood pressure outside the range of 70–200
mmHg;
2.
 resting diastolic blood pressure ≥120mmHg;

3.
 resting heart rate of �40beats/min or ≥120min;

4.
 poorly controlled arrhythmia;

5.
 ischemic heart disease such as acute myocardial infarction,

unstable angina pectoris with symptoms of heart failure;

6.
 pulmonary disease with cyanosis and/or a SaO2 value of� 90%;

7.
 poorly controlled diabetes mellitus (DM); DM with compli-

cations, including neuropathy, retinopathy and nephropathy.

2.3.3. Questionnaire. We modified the Physical Activity
Readiness Questionnaire (PAR-Q) to assess the health status
of the telerehabilitation participants. The participants or their
family members answered the questions. The questionnaire
consists of ten questions related to the patient’s health history,
current symptoms, and risk factors to determine the safety of
rehabilitation and possible risks associated with their participa-
tion (Fig. 3A).

2.3.4. Fall screening sheet. To evaluate the indications for
rehabilitation, the participants’ information was searched by
nursing staff using the fall screening sheet. The fall screening sheet
contained information about the participants, including their age,
present illness, past history of falls and stroke, nursing care levels,
usage of fall prevention alarm systems, and rehabilitation
experience (Fig. 3B)
res on the participants’ health status (A) and a fall screening sheet (B). MDs,
abilitation based on these questionnaires. Actual scenes of telerehabilitation
ondition and directed exercise via the telemedicine system. MDs and PTs
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2.3.5. Selection of participants. Based on the above informa-
tion, MDs, PTs and nurses in Asahikawa Medical University
discussed the selection of participants with staff members of
elderly institutions using telemedicine systems, then the tele-
rehabilitation participants were selected. All selected elderly
people participated in the telerehabilitation program.

2.4. Telerehabilitation programs

MDs, nurses and PTs selected a personalized program for each
participant from the following rehabilitation menus based on the
“Questionnaire” and “Fall screening sheet” as well as the physical
and mental condition of each participant using the telemedicine
system. The rehabilitation menus contained six exercises (rising
training, highknee training, straight leg raise training, side lying leg
lift training, heel raise training and a knee straightening exercise),
which mainly focused on muscular strength training of the lower
limbs and the improvement of sitting balance. At the first session,
the rehabilitation session was observed by MDs, nurses and PTs
using the telerehabilitation system. The participants were required
to continue the rehabilitation two or three times per week by
themselves with caregiver’s support in their nursing home. The
interval between rehabilitation sessions depended on the partic-
ipants’ rehabilitation program and condition. All participants
underwent telerehabilitation five times in three months (first time,
one week, one month, two months and three months later,
respectively). (Fig. 3C–E)
2.5. Points of evaluation

A nurse visited elderly institutions and evaluated the efficacy of
telerehabilitation for each participant using quantitative scales,
including muscle strength, the Berg Balance Scale (BBS),[17] the
Timed Up & Go test (TUG test)[18] and the Mini-Mental State
Examination (MMSE)[19] before the rehabilitation, and after one,
two, and three months of rehabilitation. Two individuals (HN
and TH) from our department collected, anonymized and
preserved the data in on a password-protected PC. Thereafter
they administered the data.

2.5.1. Muscle strength. Our rehabilitation system is intended
for use in rural areas where the number of medical specialists is
quite limited. However, it is difficult for non-medical specialists,
such as caregivers to measure the strength of all of the targeted
muscles using a handheld dynamometer (HHD; mTas F-1, Anima
Corp., Tokyo).[20] TheHHD showed a high intraclass correlation
coefficient (ICC: 0.94–0.96) and its reliability and validity were
proven.[20] Among these muscles, the strength of the quadriceps
femoris muscle was the easiest to measure with the HHD. Thus,
we only measured the knee extensor muscle strength using the
HHD. Briefly, with the participant sitting on a chair, the HHD
sensor is attached to the limb with a belt that is anchored to a
fixed structure. The participant extends the limb, and then knee
extensor muscle strength is measured using the HHD.

2.5.2. Berg balance scale. To evaluate participants’ balance
ability, all participants were assessed by the BBS.[17] The BBS is
thought to be reliable and widely accepted method for the
evaluation of balance.[21] Downs et al reported that the relative
inter-rater and intra-rate reliability of the BBS was 0.98 and 0.97,
respectively.[21] Briefly, this scale contains 14 items related to
sitting balance, standing balance and dynamic balance. The
scores for each item range from 0 to 4, with a score of 0
5

representing inability to complete the task and a score of 4
representing independent completion of the task.

2.5.3. Timed up& go test.The TUG test has beenwidely used to
evaluate basic mobility maneuvers that are frequently performed
by the elderly population.[18,22] Podsiadlo et al evaluated TUG
test times in 60 patients and reported high inter-rater and intra-
rater reliability, and high correlation with the BBS, suggesting
that the TUG time appeared to predict a patient’s ability to walk
safely.[18] The TUG test measures the time that it takes for a
person to rise from a chair, walk three meters, turn around, walk
back to the chair, and sit down.[18]

2.5.4. Mini-Mental state examination (MMSE). The MMSE
was developed to measure cognitive impairment in 1975[19] and
is currently used for dementia screening. The MMSE showed not
only good test-retest reliability (0.80–0.95)[23] but also accept-
able sensitivity and specificity for the detection of mild to
moderate stages of dementia.[23] The MMSE is a 30-point
questionnaire, with five sections (orientation [10 points],
registration [3 points], attention and calculation [5 points],
recall [3 points] and language [9 points]).[24] The cut-off score for
the diagnosis of dementia is reported to be <24, which is
considered to be a standard criterion.[25,26]
2.6. Statistical analyses

Wilcoxon’s signed-rank test was used for the statistical analyses
of the pre and post test regarding knowledge in relation to falls
and the pre-post evaluation of telerehabilitation, including the
BBS, TUG test, HHD and MMSE. A value of P<.05 was
considered statistically significant.
3. Results

3.1. Participants

Nine elderly people were selected from 24 people receiving care in
elderly institutions using the above-described selection form. All
participants were living in nursing homes. The mean age of the
participants was 84.6±4.5years. One participant was male; 8
were female. Of the nine participants, two participants used
walking aids and four participants had past history of fall on at
least one occasion (Table 1). Written informed consent was
obtained from all of the participants. There were no patients who
dropped out of the rehabilitation program.

3.2. Nursing staff education

Nineteen staff members of elderly institutions including nurses
and caregivers took the test. The average score before the lecture
was 15.3, while that after the lecture was 18.3. The lecture
significantly improved the total test score (P< .001). The
category that showed the lowest score before the lecture was
the reasons for requiring nursing care”, which showed significant
improvement after the lecture, illustrating the efficacy of the
telerehabilitation education program for staff members of elderly
institutions (Fig. 4).

3.3. Berg balance scale

Four of the nine participants showed improved BBS values after
telerehabilitation. The median BBS values before rehabilitation
and after one, two, and three months of rehabilitation were 43

http://www.md-journal.com


Table 1

The characteristics of participants and basic scores before the telerehabilitation.

Pre rehabilitation

Case
Age rang
Gender

Walking
aids

History
of falls Present BBS

TUG
(sec)

rt-HHD
(kg)

lt-HHD
(kg) MMSE

1 70s/F No + DM
∗
, HT†, Breast cancer p/o 51 15.73 7.95 9.65 25

2 90s/F No + Dementia, DL‡, Gonitis, old Tbc 38 15.96 14.05 5.35 6
3 80s/F Yes � Dementia, Collagen disease, Cataract 43 N/A 10.65 15.10 11
4 80s/F No � Dementia, HT 43 27.74 4.05 6.80 22
5 70s/F Yes � Dementia, CKDx 37 25.75 3.30 9.85 19
6 80s/F No � Dementia 39 17.58 2.60 3.80 20
7 80s/F No + Dementia, HT, femoral fracture 50 14.57 9.05 10.70 13
8 80s/F No � Dementia, HT, Osteoporosis 49 18.20 5.65 13.35 19
9 80s/M No � Dementia 51 21.16 8.05 12.60 8
∗
Diabetes mellitus.

† Hypertension.
‡ Dyslipidemia.
x Chronic kidney isease.
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(95%CI: 40.10, 49.01), 44 (95%CI: 41.97, 48.48), 48 (95%CI:
42.48, 49.52) and 49 (95% CI: 41.75, 50.91) respectively, and
increased with time (Fig. 5A). This suggests that the tele-
rehabilitation is a feasible option for improving the body balance
of elderly people.
Figure 4. The efficacy of nursing staff education. The lecture significantly
improved the total test scores of the nursing staff.

6

3.4. Timed up & go test

Eight participants were assessed by TUG test twice while one
participant declined to participate in the first TUG test due to
anoesia. The median TUG times before and after the rehabilita-
tion were 17.89 (95% CI: 15.51, 23.66) and 18.53 (95% CI:
14.56, 25.67), respectively, suggesting no effect of the rehabili-
tation. However, when the average TUG times before and after
rehabilitation in each subject were compared, the time was
shortened in 4 of the 8 participants, indicating that the
telerehabilitation may improve the exercise ability for some
elderly people (Fig. 5B).

3.5. Muscle strength

All participants showed improved right knee muscle strength and
five of the nine participants showed improved left knee muscle
strength. After rehabilitation, the median right and left knee
extensor strength increased from 7.95 kg (95% CI: 4.38, 10.14)
and 9.85 kg (95% CI: 6.79, 12.59) to 11.55kg (95% CI: 7.06,
13.55) and 13.20kg (95% CI: 7.96, 14.42), respectively,
suggesting that the telerehabilitation improved the muscle
strength of the lower limbs (Fig. 5C).

3.6. Mini-mental state examination (MMSE)

The median MMSE scores before and after 3months of
rehabilitation were 19 (95% CI: 12.34, 21.66) and 16 (95%
CI: 10.81, 21.00), respectively. Despite the short study period,
five of nine participants showed improvement (Fig. 5D),
suggesting the usefulness of telerehabilitation for improving
the cognitive status as well as physical activity.

3.7. Adverse events

All participants completed all procedures without any adverse
events. No participants fell or showed any health problems
during telerehabilitation and home exercise, suggesting the safety
of the telerehabilitation program.

4. Discussion

This pilot study demonstrated the efficacy of the telerehabilita-
tion for preventing falls in the elderly population. All participants



Figure 5. The changes in quantitative physical scales. The results of the Berg Balance Scale (BBS) (A), Timed Up &Go test (TUG test) (B), Hand-held dynamometer
(HHD) (C) and Mini-Mental State Examination (MMSE) (D) values are shown. Approximately half of the participants showed improved BBS, TUG, or MMSE values
after telerehabilitation. All participants showed improved right lower limb strength.

Moriichi et al. Medicine (2022) 101:6 www.md-journal.com
could complete the telerehabilitation program, including the
exercises, by themselves with support from caregivers. Around
half of participants showed improved BBS or TUG values. It is
noteworthy that muscle strength, particularly right knee
extension muscle strength, improved in all participants. These
results indicated that telerehabilitation showed potential for the
prevention of falls in the elderly population.
Several studies have shown the efficacy of fall prevention

rehabilitation for nursing home residents[27,28] and community-
dwelling older people.[29–32] Community-based fall prevention
interventions are low cost and low-tech programs, which can
achieve a 25–30% reduction in falls per year after the
program.[33] However, interventions are often provided by
non-medical specialists or less-integrated staff[33] and face-to-face
procedures are required, which would make these interventions
difficult to implement in rural areas. To solve this problem, it is
crucial to establish standardized telerehabilitation methods.
While telecommunication-based rehabilitation methods have
recently been developed,[13] there have been no trials of
telerehabilitation focused on preventive fall rehabilitation for
general elderly people.[33] Our results regarding the indices of
muscle strength and balance showed no statistically significant
improvement. Many studies on the efficacy of fall prevention
rehabilitation or program showed the worsening of the
functional indices such as gait speed, muscle strength and
balance in non-intervention groups.[34–36] Pérula et al reported
that the average scores for gait and balance in a control group
became significantly worse in comparison to baseline values
during the study period.[37] These suggest that in almost cases,
elderly people cannot recover muscle strength and body balance
without rehabilitation. While our case series could not provide
evidence of the efficacy of telerehabilitation because it was not a
comparative study, our rehabilitation program was thought to
7

have the potential to prevent the worsening of functional indices.
We are conducting a prospective comparative study with a large
sample size to determine the effect of telerehabilitation on
functional indices.
When conducting telerehabilitation, it is extremely important

to secure the safety of the participant. For this reason, we set strict
inclusion criteria for this telerehabilitation program and
measured the participants’ vital signs and asked participants
about their condition via the telemedicine system before and after
the telerehabilitation sessions. In addition, during telerehabilita-
tion and home exercise, nursing staff members who had received
lectures on rehabilitation for fall prevention observed the
participants on an individual basis. As a result, no adverse
events were observed during the present study.
Improvement of the cognitive status is known to be positive for

the quality of life and survival of elderly people. Previous reports
have shown that physical exercises had a good influence on the
cognitive status of elderly people, particularly those with mild
cognitive impairment.[38,39] Although this study aimed to confirm
the efficacy of the telerehabilitation for improving physical
activity, our telerehabilitation program unexpectedly improved
the MMSE scores in five participants as well as physical scales. It
is still unclear why physical exercise improves the cognitive
function; however, the results of the present study suggest the
improvement of the cognitive function in elderly people without
face-to-face rehabilitation.
The present study was associated with some limitations. First,

this study employed a single-arm design. If the indices of muscle
strength or body balance were improved in a large number of
people who did not receive telerehabilitation, then our data
would show less impact. However, it is known that almost no
elderly people can recover muscle strength and body balance
without rehabilitation. While the present study did not employ a

http://www.md-journal.com
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comparative design, it was still significant that the quantitative
scales regarding muscle strength and body balance were
improved in approximately half of the participants. Second,
the duration of the study was only 3months, which might be
short to assess the incidence of falls. However, the efficacy of 50h
of home-based exercise has been shown.[40] In addition, although
it is known that the risk of falls is closely associated with muscle
strength and body balance, the present study clearly showed that
our telerehabilitation could improve muscle strength and body
balance, suggesting a preventive effect against falls in elderly
people. Third, because only nine participants were enrolled in this
study, the statistical power was limited. The characteristics of
patients in whom the program was effective or ineffective are still
unclear. A further analysis with a larger study population is
needed to reveal the efficacy and safety of telerehabilitation for
fall prevention in the elderly population.
This study illustrated that our telerehabilitation program,

which included a caregiver-education program using telelectures,
showed the possibility that the exercise ability of elderly
participants could be improved without adverse events, and
that the level of understanding regarding rehabilitation among
caregivers in elderly institutions could be increased. Considering
that nine participants were selected from twenty-four residents,
fall prevention rehabilitation may be indicated for a large number
of elderly people. We are conducting a randomized controlled
study with a larger study population to validate the effectiveness
of this telerehabilitation system. Telerehabilitation can be
expected to play an important role in improving the physical
status of elderly people, and to be beneficial for reducing the costs
associated with rehabilitation.
When the rehabilitation system is applied clinically, elderly

people will be able to receive high-quality rehabilitation
irrespective of where they live. In addition, the system may
reduce medical expenses and the burden of medical staff.
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