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Abstract:
Objective During the coronavirus disease 2019 (COVID-19) pandemic, many social activities have moved

online using applications for digital devices (e.g. computers, smartphones). We investigated the needs of tele-

medicine and trends in medical status and social care situations of Japanese patients with neurological disor-

ders in order to estimate their affinity for an online telemedicine application.

Methods We designed an original questionnaire for the present study that asked participants what problems

they had with hospital visits, how the COVID-19 pandemic had affected their lives, and whether or not they

would like to receive telemedicine.

Patients The present study included volunteer caregivers, participants with Parkinson’s disease (PD), epi-

lepsy, stroke, dementia, immune-mediated neurological disease (IMMD), spinocerebellar degeneration (SCD),

amyotrophic lateral sclerosis (ALS), headache, myopathy, and other neurological diseases from Okayama

University Hospital.

Results A total of 29.6% of patients wanted to use telemedicine. Patients with headaches (60.0%) and epi-

lepsy (38.1%) were more likely to want to use telemedicine than patients with PD (17.8%) or stroke (19.0%).

Almost 90% of patients had access to a digital device, and there was no association between favoring tele-

medicine, ownership of a digital device, hospital visiting time, or waiting time at the hospital, although age

was associated with motivation to telemedicine use (52.6 vs. 62.2 years old, p<0.001).

Conclusion We can contribute to the management of the COVID-19 pandemic and the medical economy

by promoting telemedicine, especially for young patients with headaches or epilepsy.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic con-

tinues to impact the health and economies of people around

the world in 2022. Due to the highly infectious nature of

COVID-19, social distancing was recommended for daily

life (1), a concept expressed as sanmitsu in Japanese, and

many social activities consequently moved online using ap-

plications for computers or smartphones. In addition, in hos-

pitals, patients have become more sensitive to avoiding hos-

pital visits, and the Japanese government has allowed the in-

direct prescribing of drugs using a telephone, computer, or

smartphone since April 2020. The style of medical care has

changed dramatically around the world, especially for pa-

tients who are able to use digital devices (2). In the field of

neurology, there have been several trials of telemedicine

promotion, such as teleneurology (3), telerehabilitation (4),

and telestroke (5).

Okayama University Hospital is a core hospital in

Okayama City, and our department has continued face-to-

face medical care for patients with neurological diseases

throughout the COVID-19 pandemic. Since the early intro-

duction of telemedicine may be key for controlling patients’

visits, it is important to understand their actual attitudes per-

taining to telemedicine prior to any policy implementation.
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Figure　1.　Query sheet in English. The questionnaires used for our study, translated into English.

2-2. Have the frequency of any of the following activities or the physical condition changed due to the spread
of COVID-19? Please circle that apply.

3. About telemedicine

Telemedicine is a new medical consultation style using computer or smartphone which allows indirect
prescription and suppression of the infection risk.

3-1 Would you be interested in providing telemedicine?
Please circle that apply.

Yes  No      Not sure / No strong opinion

If you answered "yes" to 3-1, please answer 3-2.
If you answered "No" to 3-1, please answer 3-2.
If you answered " Not sure / No strong opinion " to 3-1, your answer is complete.

3-2. What do you expect most from telemedicine?
Please circle that apply.

Reduce the time to visit the hospital, Reduce the waiting time at the hospital,
Reduce the infection risk of COVID-19, Reduce the stress of missing work
Other reasons (Please add any comments in below form.)

3-3. What are your reasons for not wanting to provide telemedicine?
Please circle that apply.
Not having the tools for it ,  Not having the confidence to use the tool for it,  
Wishing to see the doctor directly,  Concerning about leakage of personal information
Other reasons (Please add any comments in below form.)

Thank you for your cooperation.

2-2-1 Going out ( e.g., shopping) Increased Not changed Decreased

2-2-2 Commuting to work Increased Not changed Decreased Not working

2-2-3 Exercise Increased Not changed Decreased

2-2-4 Nursing Care Services Increased Not changed Decreased Not taking it

2-2-5 Visit to the family doctor Increased Not changed Decreased Not having it

2-2-6 Physical condition Better Not changed Worse

Questionnaire on attitudes toward COVID-19 and telemedicine

1 About daily life and hospital visit

1-1. Are you being cared for by a family member or care provider?
Please circle that apply.
Cared by a family member Cared by a non-family care provider Not receiving care

1-2. Which of the following diseases is the reason for your visit to our hospital?
Please circle that apply.
Stroke Parkinson’s disease Spinocerebellar degeneration Amyotrophic lateral sclerosis

Dementia Epilepsy Other ( )
1-3. Approximately how long does it take you to get to our hospital?

Please circle that apply.
0-30 minutes   30-60 minutes   60-90 minutes   90-120 minutes   More than 120 minutes

1-4. What is the average waiting time at our hospital?
Please circle that apply.

0-30 minutes   30-60 minutes   60-90 minutes   90-120 minutes   More than 120 minutes

1-5. What is the most stressful thing about visiting our hospital?
Please circle that apply.

Spending time to visit the hospital Waiting time at the hospital 
Medical fee/Transportation expenses Psychological stress of having to miss work
Burden of caring family Other ( )

1-6. Do you have a smart phone or computer?
Please circle that apply.

I have it. My family has it. Neither I nor my family has it. I don’t know I have it or not.

2. About changes of daily life and hospital visit due to the spread of COVID-19

2-1. How often would you like to go to the hospital before / after COVID-19?
Please circle that apply.

Before COVID-19
Infrequently
as possible

Rather 
infrequently

No strong opinion
Rather 

frequently
Frequently
as possible

After COVID-19
Infrequently
as possible

Rather 
infrequently

No strong opinion
Rather 

frequently
Frequently
as possible

However, there have been very few reports in this field of

research (6). Consequently, details of patients’ needs are still

unclear.

In the present study, we assessed the needs of telemedi-

cine and trends in medical status and social care situations

of Japanese patients with neurological disorders in order to

evaluate their affinity for telemedicine and buffer the impact

of COVID-19.

Methods and Materials

Participants

The present study included volunteer caregivers, partici-

pants with Parkinson’s disease (PD), epilepsy, stroke, de-

mentia, immune-mediated neurological disease (IMMD),

spinocerebellar degeneration (SCD), amyotrophic lateral

sclerosis (ALS), headache, myopathy, and other neurological

diseases from Okayama University Hospital. These diseases

were diagnosed by expert neurological clinicians according

to the criteria for each disease. First-visit patients, patients

on botulinum injections, and patients with non-neurological

diseases were excluded from the study.

All participants gave their written informed consent, and

the Okayama University Ethics Review Board approved all

study procedures (approval # 2007-040).

Questionnaire

The questionnaire, which we originally designed for the

study, was distributed to patients when they visited the out-

patient clinic of Okayama University (Fig. 1). Both signed

consent forms and completed statements were collected on

the same day or during the next visit. Responses were made

by the patients themselves or their caregivers. The question-

naire asked respondents to indicate whether they were re-

ceiving nursing care, the approximate time spent in the hos-

pital, what was most troubling about their visit, and whether

they or their caregivers had a computer or smartphone. The

questionnaire also asked whether their willingness to visit

the hospital had changed due to the COVID-19 pandemic

(scored on a 5-point scale from 1 to 5, where 1 was “as in-

frequently as possible” and 5 was “as frequently as possi-

ble”; lower left of Fig. 1) and whether their opportunities to

go out, commute, exercise, use nursing care services, and

physical condition had changed due to the COVID-19 pan-

demic (scored on a 3-point scale from 1 to 3, where 1 was

“increased” or “better” and 3 was “decreased” or “worse”;

upper right of Fig. 1). Finally, participants were asked to in-

dicate whether they would like to receive telemedicine and

the reason for their choice, after they were made aware of

the concept of telemedicine as “a new medical consultation

style using a computer or smartphone that allows for indi-

rect prescription and suppression of the infection risk.”
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Figure 2. Patient’s background (disease). Number of patients separated based on their disease. Pa-
tients with PD (n=118, 23.3%), epilepsy (n=105, 20.7%), stroke (n=79, 15.8%), dementia (n=67, 
13.2%), IMND (n=42, 8.3%), SCD (n=41, 8.1%), ALS (n=20, 3.9%), headache (n=20, 3.9%), and 
myopathy (n=14, 2.8%) were included in the analysis. ALS: amyotrophic lateral sclerosis, IMND: 
immune-mediated neurological disease, PD: Parkinson’s disease, SCD: spinocerebellar degeneration

PD
23.3%

Epilepsy
20.7%

Stroke
15.8%

Dementia
13.2%

IMND
8.3%

SCD
8.1%

ALS
3.9%

Headache
3.9%

Myopathy
2.8%

Table　1.　Patient’s Background.

Disease PD Epilepsy Stroke Dementia IMND SCD ALS Headache Myopathy Total

Patients number 118 105 79 67 42 41 20 20 14 506

Mean age 

(years old)

69.7 

(40-89)

39.9 

(17-72)

66.3 

(49-87)

78.0 

(61-88)

45.1 

(20-90)

56.7 

(23-80)

58.9 

(43-74) 

47.0 

(25-70)

51.1 

(49-74)

59.5 

(17-90)

Sex (M:F, %) 50.0:50.0 46.1:53.9 54.2:45.8 29.1:70.9 76.5:23.5 29.2:70.8 70.0:30.0 10.0:90.0 57.1:42.9 48.4:51.6

ALS: amyotrophic lateral sclerosis, IMND: immune-mediated neurological disease, PD: Parkinson’s disease, SCD: spinocerebellar degeneration

Statistical analyses

Comparisons between the characteristics of two groups, i.

e. those who did versus those who did not want to use tele-

medicine. This was performed for participants with each dis-

ease and carried out with the Pearson’s chi-squared test and

the Mann-Whitney test. Statistical analyses were performed

using the GraphPad Prism 5 software program (version 5.00;

GraphPad Software, San Diego, USA). A p value of <0.05

was considered significant.

Results

The present study included a total of 506 volunteer par-

ticipants with PD (n=118, 23.3%), epilepsy (n=105, 20.7%),

stroke (n=79, 15.8%), dementia (n=67, 13.2%), IMND (n=

42, 8.3%), SCD (n=41, 8.1%), ALS (n=20, 3.9%), headache

(n=20, 3.9%), and myopathy (n=14, 2.8%) from an outpa-

tient clinic at Okayama University Hospital (Fig. 2). Three

cases each in the PD group (2.6%) and dementia group

(4.5%) and 2 cases in the stroke group (2.5%) had the ques-

tionnaire answered by their caregiver. The clinical back-

grounds of each patient group are shown in Table 1. The

mean age of all patients at the time of the examination was

59.5 years old. The ratio of men among total patients was

48.4%, which was larger than women among IMND

(76.5%) and ALS (70.0%) patients and smaller than women

among dementia (29.1%), SCD (29.2%) and headache

(10.0%) patients.

The percentages of patients who wanted to use telemedi-

cine varied in each group [total (n=142, 28.0%), PD (n=21,

17.8%), epilepsy (n=40, 38.1%), stroke (n=15, 19.0%), de-

mentia (n=19, 28.4%), IMND (n=12, 28.6%), SCD (n=14,

34.1%), ALS (n=6, 30.0%), headache (n=12, 60.0%), and

myopathy (n=3, 21.4%); Fig. 3]. Table 2 shows the detailed

characteristics of all participants and differences between the

groups that did and did not want to receive telemedicine (all

participants, those who wanted to use telemedicine vs. those

who did not): age (59.5, 52.6 vs. 62.2 years old, p<0.001*),

having nursing care (29.8%, 23.1% vs. 32.4%, p=0.21), hos-

pital visiting time score (2.08, 2.14 vs. 2.06, p=0.71), �1 h

hospital visiting time (25.7%, 27.1% vs. 25.2%, p=0.33),

hospital waiting time score (2.36, 2.26 vs. 2.40, p=0.32),

availability of digital devices (91.2%, 98.3% vs. 88.5%, p=

0.06), motivation to visit the hospital (2.8, 2.4 vs. 2.9, p=

0.40), change in motivation to visit the hospital score be-
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Figure　3.　Percentage of patients who want/do not want to use telemedicine (disease). Percentage of 
patients with each disease who wanted or did not want to use telemedicine. The total percentage of 
patients who wanted to use telemedicine was 29.6%. These proportions were higher in patients with 
headaches (n=12, 60.0%) and epilepsy (n=40, 38.1%) than in patients with IMND (n=12, 28.6%) and 
PD (n=21, 17.8%). ALS: amyotrophic lateral sclerosis, IMND: immune-mediated neurological dis-
ease, PD: Parkinson’s disease, SCD: spinocerebellar degeneration

0% 20% 40% 60% 80% 100%

Myopathy
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Dementia

Stroke

Epilepsy

PD

Total

Want to use telemedicine Do not want to use telemedicine

Table　2.　Difference between 2 Groups Who Want/ Do Not Want to Use Telemedicine.

Want to use telemedicine
All paticipants Yes No Significance 

(p value)n=506 n=142, 28.1 % n=364, 71.9%

Age (years old) 59.5 52.6 62.2 <0.001**

Having nursing care (%) 29.8 23.1 32.4 0.21

Hospital visiting time score 2.08 2.14 2.06 0.68

1 hour or more hospital visiting time (%) 25.7 27.1 25.2 0.33

Waiting time at hospital score 2.36 2.26 2.40 0.32

Availability of digital devices (%) 91.2 98.3 88.5 0.06

Motivation of attending hospital score 2.8 2.4 2.9 0.40

Change of above score because of COVID-19 -0.41 -0.65 -0.32 0.11

Decrease of visiting primary care doctor (%) 10.1 17.8 8.7 0.08

Decrease of using nursing care (%) 3.2 3.4 3.0 0.61

Changes of general condition score 2.1 2.0 2.1 0.85

cause of COVID-19 (-0.41, -0.65 vs. -0.32, p=0.11), de-

crease in visiting a primary care doctor (10.1%, 17.8% vs.

8.7%, p=0.08), decrease in the use of nursing care (3.2%,

3.4% vs. 3.0%, p=0.61), and changes in the general condi-

tion score (2.1, 2.0 vs. 2.1, p=0.85), which indicated that

very few patients were aware of their deteriorating health

condition. The frequency of primary care doctor visits was

changed slightly by COVID-19 in 331 patients who had a

primary doctor (increased: n=3, 1.0%, no change: n=277,

83.7%, decreased: n=51, 15.4%), patients who wanted to

use telemedicine (increased: n=1, 1.0%, no change: n=73,

76.8%, decreased: n=21, 22.1%), and patients who did not

want to use telemedicine (increased: n=2, 0.8%, no change:

n=204, 86.4%, decreased: n=30, 12.7%) (Fig. 4). Further-

more, the frequency of nursing care use was changed

slightly by COVID-19 in 132 patients who received nursing

care (increased: n=5, 3.8%, no change: n=111, 84.1%, de-

creased: n=16, 12.1%), patients who wanted to use telemedi-

cine (increased: n=2, 7.4%, no change: n=21, 77.8%, de-

creased: n=4, 14.8%), and patients who did not want to use

telemedicine (increased: n=3, 2.9%, no change: n=90,

85.7%, decreased: n=12, 11.4%) (Fig. 5). Among 331 pa-

tients who used to visit their family doctor, 51 reported a

decrease in the frequency of visits, with 21 (41.2%) request-

ing telemedicine, while 280 reported an increase or no

change in the frequency of use, with 74 (27.4%) requesting

telemedicine, showing no significant difference (p=0.09).

Similarly, among 132 patients used nursing care services, 16

reported a decrease in the frequency of use, with 4 (25.0%)

requesting telemedicine, while 116 reported an increase or
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Figure 4. Changes in primary care doctor visits because of 
COVID-19. Changes in primary care doctor visits during the 
COVID-19 pandemic in each group (total patients, patients 
who wanted to use telemedicine, and patients who did not want 
to use telemedicine). The frequency of primary care doctor vis-
its decreased slightly in all groups.

0% 20% 40% 60% 80% 100%

Do not want to use telemedicine

Want to use telemedicine

Total

Increased No change Decreased

Figure 5. Changes in nursing care use because of COVID-19. 
Changes in nursing care use due to the COVID-19 pandemic in 
each group (total patients, patients who wanted to use telemed-
icine, and patients who did not want to use telemedicine). The 
frequency of nursing care use decreased slightly in all groups.

0% 20% 40% 60% 80% 100%

Do not want to use telemedicine

Want to use telemedicine

Total

Increased No change Decreased

no change in the frequency of use, with 23 (19.8%) request-

ing telemedicine, showing no significant difference (p=0.94).

Reasons why the patients wanted or did not want to use

telemedicine are shown in Tables 3 and 4. Patients wished

to use telemedicine in relatively equal proportions for most

reasons (i.e. to reduce time spent visiting the hospital, to re-

duce the waiting time at the hospital, and to reduce the risk

of COVID-19 infection), whereas relatively few were con-

cerned about missing work (4.9%, n=7). In contrast, patients

did not wish to use telemedicine mostly because they

wanted to see the doctor directly (22.5%, n=82) and did not

have the confidence to use the provided telemedicine tools

(19.8%, n=72); few were concerned about leakage of per-

sonal information (1.9%, n=7).

Discussion

We developed a questionnaire-based survey to reveal the

needs concerning telemedicine among patients attending the

outpatient clinic of the Department of Neurology at

Okayama University Hospital during the COVID-19 pan-

demic. Patients with headaches were more likely to want to

use telemedicine than others, followed by patients with epi-

lepsy; patients with PD and stroke were less likely to use it.

Although almost 90% of patients had access to digital de-

vices (computers or smartphones), there was no association

between ownership of digital devices and favoring telemedi-

cine. Similarly, time spent visiting and waiting at the hospi-

tal were not related to the desire of a patient to use tele-

medicine. Patients with a decreased use of their family doc-

tor or nursing care during the pandemic seemed to be likely

to use telemedicine than those without a decreased use with-

out significant difference. Only age was a significant factor,

with younger patients wanting to use telemedicine more

than older patients.

Our finding is consistent with a previous study that found

that several headache patients in Japan preferred telemedi-

cine (6), with some medical institutes in Japan already start-

ing to provide telemedicine services (7), an approach ex-

pected to be effective in preventing infection by suppressing

the number of patients who leave their homes (8). Some sta-

ble patients with chronic headaches have prescriptions that

have not changed over a long period of time. In addition,

some anti-calcitonin gene-related peptide (CGRP) antibody

drugs, such as galcanezumab, erenumab, and fremanezumab,

have recently been used for chronic migraine and have

shown high therapeutic efficacy (9, 10). Fremanezumab in

particular can reduce the number of hospital visits because

of its long administration period of three months, which

could be quite impressive if combined with telemedicine.

Similarly to headache patients, some hospitals or clinics

in Japan have already started to use telemedicine for epi-

lepsy patients as well. Even during the COVID-19 pan-

demic, expert epilepsy care through telemedicine was pro-

vided to patients living locally but lacking access to epilepsy

experts (11). Generally, many stable epilepsy patients do not

need to change their prescriptions for a long period of

time (12), so telemedicine can be advantageous in such

cases by further reducing patient visits. Interestingly, our

findings suggested that patients with epilepsy did not want

to use telemedicine mostly because they did not have confi-

dence in using the tools necessary for telemedicine, not be-

cause of disease instability. More detailed analyses of the

motor function or severe complications of patients will be

needed.

In contrast to headaches and epilepsy, PD has seen few

requests for telemedicine, possibly due to instability of

symptoms, characteristic depression (13), and high depend-

ence on medical services (14). As our study showed, PD pa-

tients tended to hope telemedicine would reduce the infec-

tion risk of COVID-19 (Table 3), which is understandable

given the characteristic anxiety affecting such patients. Fur-

thermore, patients with PD usually need frequent adjustment

of drugs and have many complications, such as falls and de-

mentia, leading to a deterioration in their general condition.

Since frequent hospital visits can be associated with a good

outcome in PD patients (15), telemedicine would be useful

for monitoring their status. However, in terms of the exami-

nation and treatment, the benefits of telemedicine are likely

to be limited in such a population. Most elderly patients

with stroke, ALS, SCD, dementia, and PD have several

complications, such as hypertension and diabetes, which re-

quire frequent blood tests or imaging analyses at the hospi-

tal. In addition, patients with IMND also need blood tests

and medical treatments during hospital visits, so they would
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Table　3.　Reasons Why Patients Wanted to Use Telemedicine.

Reason PD Epilepsy Stroke Dementia IMND SCD ALS Headache Myopathy Total

Reduce the time to visit the hospital 4 6 5 0 3 3 3 3 2 29 (20.4 %)

Reduce the waiting time at the hospital 5 5 2 3 3 4 1 2 1 26 (18.3 %)

Reduce the infection risk of COVID-19 9 3 2 0 5 2 2 6 0 29 (20.4 %)

Reduce the stress of missing work 3 0 0 0 0 0 0 1 0 4 (2.8 %)

Other reasons/unselected 0 26 6 16 1 5 0 0 0 54 (38.0 %)

Total 21 40 15 19 12 14 6 12 3 142

ALS: amyotrophic lateral sclerosis, IMND: immune-mediated neurological disease, PD: Parkinson’s disease, SCD: spinocerebellar degeneration

Table　4.　Reasons Why Patients Did Not Want to Use Telemedicine.

Reason PD Epilepsy Stroke Dementia IMND SCD ALS Headache Myopathy Total

Not having the tools for it 14 1 3 6 6 2 1 0 1 34 (9.3 %)

Not having the confidence to use the tool for it 20 28 6 4 8 3 2 0 1 72 (19.8 %)

Wishing to see the doctor directly 28 2 19 2 10 8 7 6 0 82 (22.5 %)

Concerning about leakage of personal information 1 0 2 2 1 0 0 1 0 7 (1.9 %)

Other reasons/unselected 34 34 34 34 5 14 4 1 9 169 (46.4 %)

Total 97 65 64 48 30 27 14 8 11 364

ALS: amyotrophic lateral sclerosis, IMND: immune-mediated neurological disease, PD: Parkinson’s disease, SCD: spinocerebellar degeneration

still have to visit the hospital regularly even if telemedicine

were partially introduced.

The present study also showed that the motivation to visit

a hospital or use nursing home facilities did not change re-

markably over the study period, although few patients were

aware of their deteriorating health condition, despite the

COVID-19 pandemic. We believe that this is hopeful data

compared to other reports (16, 17), suggesting that infection

controls against COVID-19 in medical institutions in Japan

have been relatively successful, allowing patients to feel safe

even when visiting a hospital.

The main barriers against telemedicine may be incompati-

bility in medical facilities, such as antiquated medical record

systems and low medical insurance points for telemedicine,

or doctors’ classic assumption that “all patients want to see

a doctor directly.” However, our findings show that as many

as 30% of patients wished to receive telemedicine, while

only 22% outright rejected telemedicine because they

wanted direct medical consulting. These problems can

largely be solved by modifying the medical record system to

suit telemedicine based on the results of accurate patient

preference surveys, including our findings. Furthermore, the

present data suggest that telemedicine can be smoothly in-

troduced to young patients with headache or epilepsy, prob-

ably through a pilot installation of demo equipment. We be-

lieve that these approaches can contribute to the manage-

ment of the COVID-19 pandemic and the medical economy

by saving patients time and making their hospital visits

more effective. Patients’ interest in telemedicine has already

reached a certain level, so we should continue efforts to

meet patients’ needs and fit current world trends toward the

establishment of online medical services.
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