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(Abstract) The Tokyo 2020 Olympic and Paralympic Games had been postponed for a year due to the
spread of the new coronavirus disease 2019 (COVID-19). Since the infection of athletes may spread
COVID-19 all over the world, the medical care system focused on infection control in addition to regular
medical care. This study reports on the implementation of ophthalmic medical services at the Athletes’
Village General Clinic (hereinafter referred to as “Polyclinic”) for the Tokyo 2020 Olympic and Paralym-
pic Games.

There were 697 patients during the Olympic Games, and 556 patients during the Paralympic Games.
Visual acuity of patients at the Olympic and Paralympic Games was as follows: At the Olympic Games,
1/620 (0.2%) had a visual acuity of log MAR 1.0 (Snellen equivalent, 20/200) or worse; at the Paralympic

Games the respective number of patients was 31/516 (6.0%).

During the Olympic Games, there were seven patients who received treatment due to trauma. From

the results of the questionnaire survey of volunteers who worked in Polyclinics, a handy slit and high/

low power eye glass lenses were necessary.

At the Tokyo 2020 Olympic and Paralympic Games, the eye care team — consisting of ophthalmolo-

gists, certified orthoptists, and opticians — were able to provide ophthalmic care efficiently amidst the

COVID-19 pandemic.

Introduction

The Tokyo 2020 Olympic and Paralympic
Games had been postponed for a year due to the
spread of the new coronavirus disease 2019
(COVID-19). In the history of the modern Olympic
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Games, it has been canceled only thrice (in 1916,
1940, and 1944), all related to World War I or IIL It
was the first time the event had been postponed
due to the spread of an infectious disease. In the
fifth wave of COVID-19 infections which emerged
in July 2021, the entire country was hit by an out-
break of infection never seen before due to the
extremely infectious delta strain that was domi-
nant in those days. At that time, in Japan, vacci-
nation had been made accessible for medical
workers and the elderly; it was not yet given to
the rest of the population.

Since the infection of athletes and Olympic offi-
cials may spread COVID-19 all over the world,
the medical care system focused on infection con-
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trol in addition to regular medical care. As a
strict rule of conduct for athletes'’, only those
who tested negative were allowed to enter the
Athletes’ Village, and PCR tests were conducted
regularly even later. The staff at the Athletes’
Village General Clinic (hereinafter referred to as
“Polyclinic”) underwent laboratory-based saliva
antigen screening every morning and avoided
contact with athletes as much as possible®. Al-
though the ophthalmology practice had been in
operation since 2009 at the Polyclinic, this was
the first time it had been followed with infection
control measures in place.

This study describes the characteristics of oph-
thalmological care at the Polyclinic during the
Tokyo 2020 Olympic and Paralympic Games held
during the COVID-19 pandemic.

Materials and Methods

At the Tokyo 2020 Olympic and Paralympic
Games, the Polyclinic was established in the Ath-
letes’ Village (Harumi, Tokyo). The Polyclinic was
open from July 13 to August 11, 2021 (Olympic
Games) and from August 17 to September 8
(Paralympic Games). The Polyclinic provided spe-
cialized sports medicine services for athletes and
temporary emergency medical care for athletes
and officials (non-athletes) residing in the Ath-
letes’ Village. There were no inpatient or surgical
facilities; patients would be transferred to an ex-
ternal medical institution for hospitalization or
advanced medical care. The Polyclinic facility
had an area of 3,800mm’ and outpatient fever
consultation center and testing center were in-
stalled in the temporary medical facility. At the
entrance of the Polyclinic, triage was conducted
utilizing temperature checks and questionnaires.
To prevent overcrowding in the clinic, the Poly-
clinic also introduced an online appointment man-
agement system. Athletes were able to check
availability and make reservations by themselves
using smartphones or similar devices. Medical re-
cords were stored in a GE Healthcare electronic
medical record.

All ophthalmological examinations were per-
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formed by volunteers, 19 ophthalmologists, 14
certified orthoptists, and 11 opticians working in
shifts from 7:00 am to 11:00 pm. The ophthalmol-
ogy department was divided into three rooms: an
examination room, a consultation room, and an
eyeglass provision space. An autorefractometer/
keratometer/non-contact tonometer TONOREF
III (Nidek, Japan), a slit-lamp biomicroscope with
Goldmann applanation tonometer SL-D701 (Top-
con, Japan), a non-mydriatic digital Fundus Cam-
era NIDEK AFC330 (Nidek, Japan) were used for
ophthalmology examination. There were 400
frames on display in an eyeglass provision space,
and after selecting one, the optician made the
spectacles according to the patient’s prescription,
in approximately an hour. The spectacles were
limited to single focus spectacles and were not
compatible with bifocals/multifocals. The power
of the lens spanned —10.0D to + 6.0D, including
astigmatism. Contact lens inventory was limited
to 1day Acuvue Moist (Johnson & Johnson, USA)
from —12.0D to +5.0D (BC9.0, SIZE 14.2), and did
not support astigmatism or bifocals/multifocals.
At the Tokyo 2020 Games, prescriptions for eye-
glasses and contact lenses were provided only for
athletes, and prescriptions were issued only to
coaches and officials of the athletes’ organization.

After the Tokyo Games, ophthalmology serv-
ices provided at the polyclinics were ascertained
using a questionnaire. The questionnaires were
distributed via the Internet from September 9
until September 30 2021 and sent to 43 volun-
teers who worked at the polyclinic (18 ophthal-
mologists, 14 certified orthoptists, and 11 opti-
cians) excluding one volunteer who is the first
author. The questionnaire consisted of 5 ques-
tions regarding equipment needed for medical
care, difficulties encountered in the practice, and
infection control measurements.

Statistical analysis was conducted using Jump
Pro software (version 16) and a significance level
of 0.05.
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The aspect of eye clinic at the Tokyo 2020 Olympic and Paralympic Games

Table 1 Demographics of patinets attending the Polyclinic
Olympic Paralympic
Extended number of patients 697 556
Gender (male/female) 405/292 340/216
Age 36.2+13.7 (minl15 ~ max81) 40.1 +11.9 (minl4 ~ max82)

Olympic (697 patients)

Paralympic (556 patients)

OAfrica =Americas mEurope OAfrica =Americas D Europe
@Asia  mQOceania @Asia mQOceania
Figure 1 Continent of patient attending the Polyclinic

Results

1) Demographics

There were 697 patients during the Olympic
Games (405 males, 292 females), with an average
age of 36.2 £13.7 years (minimum 15 years, maxi-
mum 81 years). There were 556 patients during
the Paralympic Games (340 males, 216 females),
with an average age of 40.1 £11.9 years (mini-
mum 14 years, maximum 82 years) (Table 1). At
the Olympic Games, 52% of patients were from
Africa, 18% from the Americas, and 14% from
Europe. At the Paralympic Games, 39% of pa-
tients were from Africa, 26% from the Americas,
and 16% from Asia (Figure 1). In terms of the
sport, at the Olympic Games, the Polyclinic saw
93 track and field athletes, followed by 46 swim-
mers, and 29 boxers. At the Paralympic Games,
the Polyclinic saw 110 track and field athletes, fol-
lowed by 50 weightlifters, and 39 wheelchair bas-
ketball athletes (Table 2). Figure 2 presents the
daily visits for the Olympic and Paralympic
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Games. At both the Olympic and Paralympic
Games, the number of patients gradually in-
creased during the tournament from the day af-
ter the village opened until the day before the vil-
lage closed. The maximum number of patients
examined per day was 46 and 42, respectively.

2) Clinical Findings

Visual acuity (hereinafter meaning the better
visual acuity) of patients at the Olympic and
Paralympic Games was as follows: The patients
with poor eyesight were significantly more in
Paralympic than in Olympic (p=0.0084). At the
Olympic Games, 1/620 (0.2%) had a visual acuity
of log MAR 1.0 (Snellen equivalent, 20/200) or
worse; at the Paralympic Games, the respective
number of patients was 31/516 (6.0%) (Table 3).
At the Olympic and Paralympic Games, 63% and
75% of patients wanted corrective eyeglasses, re-
spectively. Refractive error was the most com-
mon at both the Olympic and Paralympic Games:
503/697 (72.2%) and 403/556 (72.5%), respectively
(Table 4). At the Olympic Games, refractive er-
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Table 2 Competition of patients attending the Polyclinics

45
40

o O

Olympic Paralympic
competition number of patients competition number of patients
Athletics 93 Athletics 110
Swimming 46 Powerlifting 50
Boxing 29 Wheelchair Basketball 39
Rugby 23 Swimming 25
Judo 21 Table Tennis 18
Fencing 19 Sitting Volleyball 13
Volleyball 18 Shooting 12
Shooting 17 Archery 8
Hockey 16 Goalball 7
Weightlifting 15 Judo 7
Wrestling 15 Athlete Competition Partner 5
Handball 14 Water Polo 2
Basketball 13 3x3 Basketball 1
Canoe Sprint 11 Baseball/Softball 1
Baseball 10 Equestrian 1
Rowing 8 Marathon Swimming 1
Beach Volley 7 Triathlon 1

Olympic Paralympic
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Figure 2 Number of patients attending the Polyclinic

ror, dry eye, and eye strain were common, and at
the Paralympic Games, refractive error, dry eye,
and conjunctivitis were the most common. A to-
tal of 598 glasses and 101 pairs of contact lenses
(for 51 people) were provided. The disease char-
acteristics of patients who visited the Polyclinic
during the Paralympic Games were optic nerve
atrophy, corneal opacification, aniridia, phthisis
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bulbi, keratoconus, and macular dystrophy.
During the Olympic Games, there were seven
people who received treatment due to trauma. A
handball athlete and a rugby athlete had trau-
matic iritis, a rugby athlete had traumatic kerato-
conjunctivitis, a boxing athlete, a judo athlete,
and a rugby athlete had corneal erosion, and a
basketball athlete had cheekbone fracture. No
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Table 3 Visual acuity (meaning the better visual acuity) of
patients at the Olympic and Paralympic Games

log MAR (Snellen equivalent) Olympic Paralympic

-0.3 (20/10)
—0.2 (20/12.5)
—0.1 (20/16)
0 (20/20)

0.05

0.1 (20/25)
0.15
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0.3 (20/40)
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0.5 (20/63)
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0.8 (20/125)

1 (20/200)
1.05
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¥ NLP: non-light perception

Table 4 Reason for visit

Olympic

Paralympic

disease number of patients

disease number of patients

503 (72%)
46 (7%)
29 (4%)

Refractive error
Dry eye
Eyestrain

Refractive error
Dry eye
Conjunctivitis

403 (73%)
50 (9%)
39 (7%)

trauma-related illnesses were found among Para-
lympic Games athletes. A non-athlete who devel-
oped retrobulbar neuritis during the Olympic
Games was transported from the Polyclinic to an-
other hospital. An athlete who developed rheg-
matogenous retinal detachment during the Para-
lympic Games was transported to another hospi-
tal for surgery.

3) Questionnaire survey

The survey was send to 43 volunteer from
which 34 (79%) completed the survey. All partici-
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pants agree to the privacy policy statement. The
characteristics of the participants are described
in Table 5. The hand held slit lamp and refracto-
meter were medical devices that many felt neces-
sary. Moreover, 3 respondents thought high/low
power eye glass lenses, 2 people thought flat/
steep base curve contact lens (Table 6). The most
difficult part was dealing with the lack of infor-
mation about the free distribution of eyeglasses
and contact lenses to players only. Three respon-
dents indicated that they experienced difficulties
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Table 5 Personal data of the participants

Age

Occupation

Number of activities

30s and younger 4
40s 18
50s and older 12
ophthalmologists 14
certified orthoptist 10
opticians 10
14 4
59 18
10-14 8
15-19 2
20 times and more 2

in using electronic medical records and communi-
cating with patients respectively. More than 75%
(26/34) of respondents scored themselves “satis-
fied” or “very satisfied” with the polyclinic’s medi-
cal services. No respondent felt that the medical
care provided was “very dissatisfied”. On the
other hand, only 44.1% (15/34) of respondents
scored “good” or “very good”, 8.8% (3/34) of re-
spondents scored “poor” with infection control

measures.

Discussion

This study reports on the implementation of
ophthalmic medical services at the Polyclinic for
the Tokyo 2020 Olympic and Paralympic Games.
The Games, which were postponed for the first
time in history due to the spread of COVID-19,
were designed to keep athletes healthy while
paying close attention to taking appropriate in-
fection control measures.

Patients at the Polyclinic were asked to wear
masks, disinfect their hands, and prevent over-
crowding. However, several athletes were not
wearing masks correctly or were not wearing
non-woven masks. In ophthalmological examina-
tions, the number of people who could place res-
ervations was limited and the distance between
chairs in the waiting room were increased to
avoid the overcrowding of patients. As most
Paralympic athletes relied on support from their
team, and thus they were often surrounded by
other individuals, overcrowding was a frequent
result. In addition, some volunteers felt uneasy

510 BARERR AR — VEFREE

because infection control measures varied from
country to country. Excessive media coverage
has made volunteers uneasy. It was important to
share correct and well-founded information at the
polyclinics during the pandemic. Because many
volunteers were sensitive to information about in-
fected and close contacts, the information of
teams with members who contracted COVID-19
was shared with the Polyclinic staff every morn-
ing. During the Games, there were no cluster out-
breaks in any medical department, and the tests
for COVID-19 and the response to those who
tested positive were reportedly useful®.

The maximum daily number of patients was 46
patients a day at Olympic Games and 42 patients
a day at Paralympic Games, respectively; these
numbers were lower than those at the Sydney
2000 Olympic and Paralympics, London 2012*%,
and Rio 2016°. It might be due to the introduction
of the first-ever online reservation management
system to limit the number of patients to prevent
the spread of infection. There was no reservation
system in the past Games, so athletes and officials
were free to visit the medical department at any
time. The “Playbook” created by the Organizing
Committee also instructed the athletes to restrict
movement within the Athletes’ Village and
promptly leave the village after the Games as a
countermeasure against infectious diseases. Con-
sequently, the length of stays at the Olympic Vil-
lage was shortened, which led to fewer non-
essential patients. In Tokyo 2020 Games, the larg-
est number of patients came from the African

Vol. 31 No. 3, 2023.
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Table 6 Questionnaire survey

Q1, What equipment did you find you needed when you provided medical care in Polyclinic?
hand held slit lamp 9
hand held refractometer 7
shielding lens 4
angular vision, preferential looking test 2
Optical Coherence Tomography (OCT) 1
lensmeter 1
eye glass flame (bigger size) 1
penlight 1
high/low power eye glass lens 3
flat/steep base curve CL 2
color CL (for aniridia) 1
Q2, What were some of the difficulties you encountered when you provided medical care in Polyclinic?
response to lack of information regarding free distribution of eyeglasses and contact lenses only for 11
athletes
communication with patients 3
difficulty using electronic medical records 3
arrangement for transportation for patient 1
difficluty measuring visual acuity for Paralympic athletes 1
need for a non-English medical questionnaire 1
lack of reception staff 1
wondering how much to explain about congenital diseases 1
difficulty placing their chin on the examination table in wheelchairs 1
Q3, How good were the medical services you provided in Polyclinic?
Very dissatisfied 0
Dissatisfied 1
Neutral 7
Satisfied 17
Very satisfied 9
Q4, What were your concerns about infection control measures in Polyclinic?
concerning about patient’s infection control measures (not wearing mask correctly or wearing cloth 6
mask)
overcrowding in examination room or waiting room 3
delayed information on close contact patients 3
lack of PPE (immediately after the opening of the village) 2
concerning about the overheated media coverage of the spread of COVID-19 1
No worries about infection control measures 3
I was relieved to get a saliva antigen test 1
I was relieved to get vaccination 1
Q5, What was the level of infection control measure in Polyclinic?
Very poor 0
Poor 3
Average 15
Good 13
Very good 3

continent. It has also been reported that the coun-
tries with the highest number of consultations
were low or low-middle income countries in the
past competition”. The athletes who underwent
medical examinations had been unable to receive
medical care due to economic shocks and the
global spread of the disease. Some athletes had
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been unable to receive medical care because they
had fled their home countries following the pan-
demic.

Paralympians tend to have more eye pathology
than Olympians. It took time to move a patient in
a wheelchair to the examination table. It also took
a significant amount of time to examine a per-
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son’s vision, making it necessary to adjust the ap-
pointment schedule accordingly. The most com-
mon disease was refractive error both in Olympic
and Paralympic game, which was the same as in
past competitions. Optimal health of athletes is
necessary for the success of the Games, and the
International Olympic Committee is responsible
for providing medical care during the Games that
assesses not only injuries but also comprehensive
progress health*”. Accordingly, as many patients
visited the hospital to check the health condition
of their eyes rather than injuries during the com-
petition, they had mild diseases such as eye strain
and dry eye.

Many volunteers were satisfied with the medi-
cal care they provided. Several volunteers had
difficulty communicating with non-English speak-
ing patients because the interpreters could not
translate correctly. The most difficulties with pa-
tients concerned the free distribution of eye-
glasses and contact lenses. The “Playbook” cre-
ated by the organizing committee also stated that
prescriptions for eyeglasses and contact lenses
were only for athletes. However, the eyeglasses,
which had been distributed free of charge at pre-
vious games, were not distributed to anyone
other than the athletes at the Games, thus caus-
ing confusion immediately after the Athletes’ Vil-
lage had opened. If optimal health of athletes is
necessary, it may have been more appropriate to
prepare light-shielding glasses that alleviate
pathological glare, sports glasses that prevent
glare (halo, glare), and magnifying glasses that al-
low people with visual impairment to see better.
Several medical devices and instruments were
needed to provide better medical care. Especially
in the Paralympics, a hand held slit lamp and a
handy refractometer would have reduced patient
transfer and examination time. Paralympic ath-
letes needed high/low power eye glass lenses and
flat/steep base curve contact lens more than ex-
pected. This information would be helpful for fu-
ture competition.

Eye injuries had occurred in handball, rugby,
boxing, judo, and basketball players during the
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Olympic Games. All these sports entail physical
contact between players. All the patients needed
the Polyclinic visits for several days with eye
drops, but none required hospitalization or sur-
gery.

At the Tokyo 2020 Olympic and Paralympic
Games, the eye care team — consisting of oph-
thalmologists, certified orthoptists, and opticians
— were able to provide ophthalmic care effi-
ciently amidst the COVID-19 pandemic. Our
team was able to meet the patient’s needs quickly
with limited equipment. Our infection control
measures worked well to prevent COVID-19 clus-
ters inside the village. We hope that the experi-
ence of ophthalmological care at the most recent
Games will be considered when other countries
host the event in future.
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