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Therefore, the present study was designed to investigate the efficacy 
and safety of online assessments using the Zoom web conference 
system (e.g. microphone, speaker, document camera, webcam, GoPro, 
video camera) compared with traditional face-to-face assessment of 
cognitive and physical function while maintaining social distancing.

Methods

Subjects and setting

Prior to the study, approval was obtained from the ethics committee 
of Kyoto Bunkyo Junior College (project registration number in 2016: 
7). A total of 11 healthy adults age ≥ 69 years were included.

Introduction

The emergence of COVID-19 has resulted in disruption of the 
daily routine and habits of billions of people across the globe. Many 
people have been left in their homes and many of these changes have 
created additional barriers for the elderly in maintaining cognitive 
and physical activity. It is necessary to measure home-based physical 
activity and cognitive function in the elderly while maintaining social 
distancing. 

In the area of health, internet-based intervention for depression [1], 
remote clinical conference (teleneuropsychology) [2], teleconsultation 
[3], and online rehabilitation for chronic obstructive pulmonary 
disease [4] have been conducted. An online video conferencing system 
showed the same Mini Mental State Examination (MMSE) score as in-
person tests in subjects without cognitive impairment (27.6) [5]. The 
Montreal Cognitive Assessment (MoCA) was conducted in person 
and remotely via web-based conference by email, printed matter 
and webcam in individuals with movement disorders [6]. With web-
based tests, however, the examinees had to hold up their drawings to 
the camera for real time scoring. This is difficult for examinees with 
cognitive impairment or low MMSE score. An online video-facilitated 
exercised program (6 min walk distance, 6 min walk test) with no 
specific advice was less effective than face-to-face exercise with direct 
discussion [3].

Abstract
	
Background: We studied whether cognitive and physical assessments of the elderly can be carried out as 
reliably via a web conference system with social distancing as they can face-to-face.
Methods: We enrolled 10 male and 1 female elderly Japanese aged 69-80 years. The application of an 
audiovisual technology setup using the Zoom web conference system enabled assessment with the 
examinee and examiner in separate rooms. For assessment of cognitive function, 2 personal computers 
(PCs), one with a webcam and one with a document camera, were located in the examinee room (one shows 
the examinee’s face and the other shows the drawing the examinee made on the desk). The examiner’s PC 
with webcam was connected to the web conference system (Zoom as a host). For assessment of physical 
function, one PC with webcam was located in the examinee room to show the examinee’s movement 
during the physical function test (5-m walking speed), and the examiner assessed physical strength 
(upper grip, chair standing 30 seconds (CS-30)) via another PC through a video camera-image connected 
by video-capture board. The examiner’s PC with webcam was connected to the web conference system 
(Zoom as a host) for oral advice. An action camera was attached to the waist of the examinee and 5-m 
walking speed was assessed from pictures of the floor and the examinee’s lower limbs after walking.
Results: The relationship between the Mini Mental State Examination (MMSE) in a face-to-face setting 
and the Montreal Cognitive Assessment, Japanese version (MoCA-J) via web conference was similar to the 
relationship between the MMSE via web conference and MoCA-J face-to-face. The physical assessment 
(5-m walking test at maximum speed, upper grip, CS-30) via web conference was similar the results with 
face-to-face assessment.
Conclusion: These results suggest that a web conference system for measurement of cognitive and physical 
function is equally beneficial to face-to-face assessment.
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Cognitive function test

The application of the audiovisual technology setup using the 
Zoom web conference system enabled assessment with the examinee 
and examiner in separate rooms (Figure 1). Two personal computers 
(PCs), one with a webcam and one with a document camera, were 
located in the examinee room (one shows the examinee’s face image 
and the other shows the drawings the examinee made on the desk 
with no adaptation in administrating the visual subsection). The 
examiner’s PC with webcam was connected to the web conference 
system (Zoom as a host) and could exchange information with the 2 
examinee PCs. The examinee could see the examiner’s face through 
a front PC screen, and the examiner asked a question while looking 
at the examinee’s face and drawn image. An assistant was available as 
needed. The MMSE and MoCa-J were used to assessment cognitive 
function. All participants were randomly assigned two groups. In one, 
the assessment was made with MMSE via the Internet and face-to-
face MoCa-J, while in the other group this was reversed. The same 
examiner performed the 2 measurements (face-to-face and Internet) 
for the same subject.

The MMSE was used as a cognitive function test. It consists of 
five downstream items of orientation, memory, attentiveness for 
calculations, speech function, and design capacity. The maximum 
score for the MMSE was 30 points, and the cutoff score for dementia 
was 23 to 24 points [7]. The MoCA-J may be better at detecting early 
cognitive dysfunction and was also used as a cognitive function test. 
The maximum score for the MoCA-J was 30 points, and cutoff score 
for dementia was 25 to 26 points [8]. These tests were performed 
by verbal questioning for 5 min to 10 min by skilled occupational 
therapists.
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Physical function test

The application of the audiovisual technology setup using the 
Zoom web conference system enabled assessment with the examinee 
and examiner in separate rooms (Figure 2). One PC with a webcam 
was located in the examinee room to show the examinee’s movement 
during the physical function test (5 m walking speed), and the 
examiner assessed physical strength (upper grip, CS-30) via another 
PC through a video camera-image connected by video-capture board.

The examiner’s PC with webcam was connected to the web 
conference system (Zoom as a host) and the examinee saw the 
examiner’s face through the PC screen. The examiner gave advice 
while watching the examinee’s movement. The examinees were asked 
to walk down an 11 m walk-way at their preferred and maximum 
walking speeds. An action camera (HERO7, GoPro, Inc., CA, USA) 
was attached to the waist of the examinee and 5 m walking speed was 
assessed between meters 3 m and 8 m from the picture of the floor and 
the examinee’s lower limbs after walking. An assistant was available 
as needed. The test was performed by skilled occupational therapists.

Statistical analysis

The differences in cognitive and physical function between the 
different groups (web conference vs. face-to-face group) were 
evaluated using Pearson’s correlation coefficients. A p-value of < 0.05 
was considered to be statistically significant.  Analyses were carried 
out using SPSS 21 for Windows (IBM, Japan).

Figure 1: Web conference system for cognitive function assessment.
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Results and Discussion

Study subjects

The characteristics of the study subjects are shown in Table 1. 
Mean age was 74.2 years for males (n = 10) and 80.0 years for females  
(n = 1). Obesity was defined as a body-mass index (BMI) ≥ 25 kg/m2.  
The prevalence of obesity defined from BMI was 30.0% in males.

Cognitive function

The relationships between MMSE and MoCA-J scores are shown 
in Figure 3. The relationship between face-to-face MMSE and 
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MoCA-J via web conference showed a strong correlation (ɤ= 0.860). 
The relationship between MMSE via web conference and face-to-face 
MoCA-J showed a slightly strong correlation (ɤ=0.587). The values on 
the X-axis were the same as the cutoff score for dementia (MoCA-J 23, 
MMSE 25) in both two groups. These results suggest that there is not 

Figure 2: Web conference system for physical function assessment.

Age 74.7±3.3

Body height 167.0 ±6.9

Body weight 66.0 ±10.3

BMI 23.6 ±2.3
Table1: Characteristics of the study subjects.

Figure 3: Cognitive function assessment between-group differences.

Figure 2: Web conference system for physical function assessment.
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Figure 4: Physical function between-group differences.
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a significant difference between the two groups (web conference vs. 
face-to-face group) and that the web conference system is effective for 
the health management of elderly people.

Physical function

The physical assessments (5 m walking speed, upper grip and CS-
30) via web conference and face-to-face assessment had a significant 
strong positive correlation (Figure 4, p<0.05). These measurement 
values show generally good agreement except for 5 m walking speed 
at examinee’s preferred walking speed. When examinees were by 
themselves (online), the walking speed tended to be faster than in the 
presence of an examiner (face-to-face). 

These results revealed that the result of 5 m walking speed at 
examinee’s preferred walking speed was unusable.

These findings show that it is not necessary for examinees and 
skilled occupational or physical therapists to be present at the same 
location for cognitive and physical assessments to be carried out. In 
video consultations for people living with asthma, participants found 
very little difference between an online and a face-to-face consultation 
approach [9]. The intraclass correlation coefficients were high for the 
MoCA-J total score between video teleconferencing and face-to-face 
conferences. These results revealed that assessment from the home is 
possible if the web environment is set up for it. However, there are 
many limitations to this study. It is not clear how the level of cognitive 
impairment might impact the validity of web conferences. Even if the 
audio and video transmission system has no problems, it is unknown 
whether the examinee completely understands and complies with the 
examiner’s instruction.

This is a preliminary study with very small numbers and was 
uncontrolled. Further study with larger numbers is warranted.

Conclusion

These results suggest that a web conference system for cognitive 
and physical function assessment is equally beneficial to face-to-face 
assessment.
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