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ABSTRACT
ObjectiveaaUsing telemedicine is a way to improve the accessibility of specialists for patients with Parkinson’s disease (PD); 
however, it is not widely used in Japan. We investigated the efficacy of telemedicine in PD by using a single-center cross-section-
al questionnaire survey.
MethodsaaWe sent a questionnaire to patients who agreed to participate from among 52 patients with PD who had used tele-
medicine services at Juntendo University Hospital from October 2017 to November 2018. Caregivers were asked to respond to 
one question separately. 
ResultsaaA total of 38 patients responded to the questionnaire. Most patients were satisfied with the telemedicine consultation 
(7.8 ± 1.9), reporting that it was effective in reducing their travel burden. Twenty-one patients attended a telemedicine consulta-
tion with their caregivers, and their satisfaction was high (8.4 ± 1.8).
ConclusionaaIn a specific cohort in Japan, patients with PD and their caregivers were mostly satisfied with the telemedicine 
service.
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Parkinson’s disease (PD) is a chronic neurodegenerative disor-
der presenting with various motor and non-motor symptoms.1 
The prevalence of PD in Japan is reported as 50–80 per 100,000,2 
and it is increasing rapidly because aging is a major risk factor 
for PD.3 The uneven ratio of patients to specialists limits access 
to proper health care.4

One solution to this problem is telemedicine. The Ministry of 
Health, Labour and Welfare (MHLW) of Japan defines telemedi-
cine as the delivery of health care and medical services using in-
formation and communication technologies (ICT) and specifi-
cally within telemedicine, “online medicine” indicates medical 
services such as examinations, diagnoses, and prescriptions to 

patients by physicians in real time using an ICT instrument.5 
The benefits and feasibility of using telemedicine with patients 
with PD have been well discussed in previous review papers.6,7 
Telemedicine can save travel time and costs and ensure excellent 
patient satisfaction. However, telemedicine has not been widely 
used in Japan. There is only one study on telemedicine for PD in 
Japan.4 Based on the evidence of this preliminary study, we start-
ed providing “online medicine” for patients with PD and related 
disorders using an iPad (Apple Inc., Cupertino, CA, USA) in 2017.

In this study, we conducted a cross-sectional questionnaire 
survey to investigate the efficacy of using telemedicine with pa-
tients with PD and discussed the current status of telemedicine 
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for PD in Japan before and after the coronavirus disease-19 (CO-
VID-19) pandemic began.

MATERIALS & METHODS

Patients
The inclusion criteria were 1) persons with PD (fulfilling the 

United Kingdom Parkinson’s Disease Society Brain Bank Crite-
ria), 2) making regular visits to Juntendo University Hospital, 
3) and using our telemedicine service (Supplementary Material 
and Supplementary Figure 1 in the online-only Data Supple-
ment) at least once during the first year of service initiation (from 
October 2017 to November 2018), 4) who were over 20-year-
old, and 5) provided written consent after the research was com-
pletely explained.

Study protocol
The institutional review boards at Juntendo University Hos-

pital approved the research protocol (#18-295) and the consent 
forms. This study was conducted in accordance with the ethical 
standards of the Declaration of Helsinki. We conducted a cross-
sectional, questionnaire survey with 10 questions (Table 1). Af-
ter explaining the details of the study by telephone, we sent the 
questionnaire and consent form to the patients’ homes. Patients 
who agreed to participate returned the written consent form and 
completed questionnaire. If the patient had a caregiver, the care-
giver could help to fill out the questionnaire and respond to one 
question about how useful the system was for them. The respons-
es were numerically rated from 0 (lowest) to 10 (highest). We also 
conducted a retrospective chart review of the clinical character-
istics, including age, sex, disease duration, diagnosis, frequency 
of regular hospital visits, telemedicine, and adverse events. The 
travel expenses were calculated from patient-reported transpor-

tation using Navitaime (https://www.navitime.co.jp/). As this 
was an exploratory study, descriptive statistics were performed. 
The Pearson correlation coefficient was used to evaluate the 
correlation between satisfaction and clinical information.

RESULTS

Among the 52 patients with PD who used telemedicine ser-
vices, we sent a questionnaire to 46 patients who agreed to par-
ticipate in the study (six patients declined). A total of 38 patients 
(15 males and 23 females) responded to the questionnaire (re-
sponse rate: 82.6%). Their average age was 64.5 ± 9.3 (range: 39–
78) years old. Their average disease duration was 10.1 ± 4.6 years.

Figure 1 shows the geographic distribution of patients who 
participated in this study. Although patients were from all over 
Japan, most lived in Tokyo and the surrounding area. The aver-
age travel time to our hospital was 136.8 ± 69.6 minutes. The 
transportation methods included taxis or the patients’ own cars 
(n = 31), trains (n = 28), airplanes (n = 4), or a combination of 
these. Five patients had to stay at a hotel or a relative’s house near 
the hospital. Twenty-seven (71%) patients visited the hospital 
with their caregivers, including their spouse (n = 22), children 
(n = 7), and relatives (n = 1). The cost of round-trip transporta-
tion was ¥18,531 ± ¥23,256 ($178.1 ± $223.6, at a rate of $1 = 
¥104). If the patients needed a caregiver, the additional trans-
portation cost was ¥27,189 ± ¥40,419 ($261.4 ± $388.6). If they 
needed to stay at a hotel for one night, the additional cost was 
¥17,593 ± ¥18,189 ($169.1 ± $174.8).

During telemedicine visits, 21 patients (55.3%) attended with 
their caregivers. The caregivers included the patient’s spouse (n = 
16), children (n = 5), relatives (n = 1), and friends (n = 1). Most 
(84.2%) patients had a Wi-Fi connection. The average intervals 
between telemedicine consultations and face-to-face visits were 

Table 1. Questionnaire for satisfaction with telemedicine

Scores (mean ± SD)
Questions for patients

Q1. Are you satisfied with the system? 7.8 ± 1.9

Q2. Was the system more useful than the regular clinic visit? 7.1 ± 2.1

Q3. Were your symptoms more stabilized when using the system than when making a regular clinic visit? 5.3 ± 2.0

Q4. Was the system user-friendly? 8.0 ± 2.1

Q5. Was the internet speed of the system good? 8.0 ± 2.2

Q6. Could you communicate well with your doctor using the system? 8.0 ± 1.7

Q7. Was the system useful for reducing anxiety? 7.2 ± 2.7

Q8. Was the system useful for reducing the burden of visiting the hospital? 9.0 ± 1.7

Q9. Was the system useful for reducing the cost of visiting the hospital? 8.2 ± 2.5

Q10. Would you like to continue using the system? 8.7 ± 1.8

Question for caregiver

Q. Was the system useful for the caregiver? 8.4 ± 1.8

SD, standard deviation.
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63.8 ± 26.2 days and 77.0 ± 31.5 days, respectively. The median 
number of telemedicine and in-person visits during the research 
period were 5 (interquartile range [IQR]: 3–6) and 5.5 (IQR: 3–7), 
respectively. Most patients had one telemedicine visit for every 
one or two in-person visits (telemedicine/in person=1.1 ± 0.9).

Table 1 shows the results of the questionnaire. In general, both 
patients and caregivers gave high scores for their satisfaction with 
the telemedicine system. In particular, patients gave the highest 
scores for the reduction in their travel burden. There was no sig-
nificant correlation between patients’ average satisfaction score 
and their age (r = -2.84, p = 0.84) or disease duration (r = 0.05, 
p = 0.78). No adverse events were observed.

DISCUSSION

Our results showed that patients were satisfied with telemedi-
cine using an iPad (Apple Inc.) and reported that it was effective 
in reducing their travel burden. This study also showed high sat-
isfaction with telemedicine via an iPad in the treatment of PD, 
which is in line with the results of our previous pilot study.4

Although previous studies have reported high patient satis-
faction with telemedicine using laptop or desktop computers and 
built-in carts,8-12 there are multiple choices for devices for tele-
medicine, such as smartphones, tablets, desktops, and laptops.6,7 

In particular, mobile devices that can change the camera angle 
may be useful for adequately capturing images during examina-
tions. Smartphones as well as tablets can be used in telemedi-
cine, but the resolution of tablets may be better for motor eval-
uation during examinations. Based on our experience, a Wi-Fi 
connection is required for adequate image and time resolution.

Reducing travel burden and cost is the predominant benefit of 
telemedicine. Indeed, the expense of the telemedicine system is 
recovered if the travel cost is higher than ¥7,000 when patients 
use telemedicine visits every other month between regular vis-
its. Most patients reported that telemedicine consultations were 
more useful than regular in-person visits and that this promoted 
efficient communication with a doctor, although specific points 
such as the effect of a lack of in-person meetings with physicians 
and the quality of care were not compared in this survey. Increas-
ing the likelihood of being able to communicate with a doctor 
may reduce anxiety. Furthermore, communicating with doctors 
in a relaxed atmosphere may be helpful for efficient communi-
cation. More of the patient’s time set aside for visiting the hos-
pital can be spent actually seeing a doctor and discussing their 
problems.13

In contrast, symptom stabilization was not enhanced by tele-
medicine, although it was comparable to that achieved through 
regular face-to-face visits. In general, both patients and caregivers 
were satisfied with the usefulness of the telemedicine system. In 
our preliminary questionnaire survey, the doctors also reported 
high satisfaction with telemedicine visits, although they did not 
agree that telemedicine was superior to face-to-face visits. They 
also did not agree that telemedicine reduced the doctor’s burden 
(Supplemental Table 1 in the online-only Data Supplement).

In Japan, telemedicine has been covered by national insur-
ance in cases that fulfill certain requirements since April 2018. 
However, telemedicine has not been popular, probably because 
of the limited number of cases that meet the requirements and 
because its amount of the insurance coverage is lower than that 
of a regular clinic visit. The requirements are that the patient has 
a chronic disease, the patient is attending a follow-up visit at least 
6 months before the first online visit, the patient must attend face-
to-face visits at least every 3 months, and the patient must have 
emergency access to the hospital within 30 minutes. These regu-
lations have been tentatively expanded since April 10, 2020, due 
to the COVID-19 pandemic. As such, telemedicine visits using 
any device, including telephones, are now allowed for any dis-
ease, even for new patients. However, even under such condi-
tions, the number of telemedicine consultations is still limited 
compared to that of regular visits and telephone consultations 
(Supplemental Figure 2 in the online-only Data Supplement), 
in contrast to the rapid expansion of telemedicine use worldwide 
after the pandemic.14-16 Because patients are increasingly open 

Figure 1. Geographic distribution of patients: Tokyo, nine patients; 
Kanagawa prefecture, five patients; Ibaraki prefecture, four pa-
tients; Chiba prefecture, two patients; Saitama prefecture, two pa-
tients; Nagano prefecture, two patients; Fukushima prefecture, two 
patients; Nara prefecture, two patients; other prefectures, 10 pa-
tients—one patient in each prefecture. The heat map was generat-
ed using 3D Maps in the Microsoft® Excel® 2019 MSO (Redmond, 
WA, USA).
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to the idea of telemedicine due to the pandemic,17 the doctor’s 
burden and lower compensation from telemedicine compared 
to that from face-to-face visits might be a major barrier.

In conclusion, telemedicine using tablets provides high satis-
faction for patients with PD and their caregivers, reducing the 
travel burden and cost. Telemedicine may be an efficient alter-
native to face-to-face visits, although it precludes examinations 
and procedures that require physical contact. The limitations of 
the present study include its design and the small number of pa-
tients. In addition, the cohorts of our study may be early adopt-
ers and may not represent the general Japanese population; there-
fore, selection bias should be considered. Although this study is 
the first to elucidate real-world data in Japan, more studies are 
needed to develop a valuable and sustainable telemedicine sys-
tem for patients with PD in the postpandemic era.

Supplementary Materials
The online-only Data Supplement is available with this article at https://

doi.org/10.14802/jmd.21096.
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SUPPLEMENTARY MATERIAL

Telemedicine procedure
In each telemedicine visit, by using a video conferencing app (a stand-alone application developed by IBM Japan [Tokyo, Ja-

pan]; Supplement Figure 1 in the online-only Data Supplement) installed on an iPad (Apple Inc., Cupertino, CA, USA), physi-
cians performed interviews regarding motor and non-motor symptoms, medication adherence, motor complications, and other 
problems. They then evaluated part of the Movement Disorder Society Sponsored Unified Parkinson’s Disease Rating Scale (MDS 
UPDRS) (which include motor scores such as facial expression, voice, finger tapping, hand movement, hand alternating move-
ments, foot tapping, and toe tapping arising from a chair, gait, and posture) to determine if they are safely available. The physicians 
can prescribe medications and send them to the patient’s home, and then patients can obtain their medications from the pharma-
cy near their home. At the expense of the system, the patient has to pay ¥3,500 ($33.7 at a rate of $1 = ¥104) per month and ¥6,000 
($59.7) as the initial cost. The physicians determined the eligibility to use telemedicine individually when either patients or physi-
cians proposed the use of telemedicine.



Supplementary Table 1. Questionnaire for satisfaction of telemedicine of physicians (n = 9)

Questions for patients Scores (mean ± SD)
Q1. Are you satisfied with the system? 7.2 ± 1.1

Q2. Was the system more useful than the regular clinic visit? 6.0 ± 1.4

Q3. Were the patients’ symptoms more stabilized using the system than with regular clinic visits? 5.8 ± 1.2

Q4. Was the system user-friendly? 7.2 ± 1.2

Q5. Was the internet connecting environment of the system good? 5.8 ± 2.3

Q6. Did you communicate well with your patients using the system? 7.9 ± 1.6

Q7. Was the system useful for reducing the patient’s anxiety? 8.3 ± 1.2

Q8. Was the system useful for reducing the patient’s burden of visiting the hospital? 9.3 ± 1.1

Q9. Was the system useful for reducing the patient’s cost of visiting the hospital? 8.7 ± 1.3

Q10. Do you want to continue using the system? 8.7 ± 1.3

Q11. Did using the system reduce your burden in the clinic? 4.0 ± 1.2

Currently, nine doctors perform telemedicine. Six of them started telemedicine after the coronavirus disease-19 (COVID-19) pandemic. The doctors 
see 15.0 ± 17.3 patients per month in telemedicine. All doctors who started telemedicine before the pandemic reported that the number of patients 
using telemedicine increased after the pandemic. SD, standard deviation.



Supplementary Figure 1. Interface of telemedicine app. The pa-
tient was showing his stimulation condition of deep brain stimulation 
via the video conferencing app during a telemedicine visit. 



Supplementary Figure 2. Number of telemedicine visits in Department of Neurology, Juntendo University Hospital. A line graph indicates the number of telemedi-
cine visits using a tablet (online medicine). Bar graphs show regular in-person visits (blue bars), including telephone visits (red bars), which are temporally available 
under the pandemic condition.
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