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Purpose: The Great East Japan Earthquake of March 11, 2011 triggered powerful tsunami
waves off the northeastern Pacific coast of Japan that destroyed almost all of the built-up areas
along the coast. The study reported here examined the role played by the Vision Van, a mobile
outpatient ophthalmological clinic, in providing eye care to disaster evacuees.
Methods: This was a retrospective case-series study of 2,070 victims (male: 732, female: 1,338)
who visited the Vision Van. The subjects’ medical records were examined retrospectively and
analyzed in terms of age, sex, and date of visit to the Vision Van. Information regarding each
patient’s chief complaint, diagnosis, medication(s) prescribed, and eyeglasses and contact lenses
provided, was also examined.
Results: The Vision Van was used to conduct medical examinations on 39 days between April 23
and June 29, 2011. The average number of subjects visiting the Vision Van each day was 53±31
(range: 7–135), with examinations carried out in Miyagi Prefecture and Iwate Prefecture. The
most frequent complaint was a need for eye drops (871/2,070 [42.1%]). The second and third
most frequent complaints, respectively, were the need for contact lenses (294/2,070 [14.2%])
and eyeglasses (280/2,070 [13.5%]). The most frequent ocular disease diagnosis was cataract
(497/2,070 [24.0%]). Eye drops were prescribed to 74.1% of the subjects.
Conclusion: Mobile clinics such as the Vision Van provide valuable care, in this case,
particularly to individuals who lost or left behind eyeglasses or contact lenses while escaping
a natural disaster, and to subjects with chronic eye disease.
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The Great East Japan Earthquake of March 11, 2011 triggered powerful tsunami waves
off the northeastern Pacific coast of the Tohoku area of Japan that destroyed almost
all of the built-up areas along the coast.1 Tragically, 16,140 people perished, nearly
6,000 were injured, and 3,123 were still missing as of February 11, 2012.2
The Great East Japan Earthquake had a magnitude of 9.0+ on the Richter scale,
making this the largest earthquake in recorded history in Japan, and the fourth largest
earthquake ever recorded in the world.3 Japan experienced another large earthquake, the
Great Hanshin-Awaji Earthquake, on January 17, 1995, which left 6,434 people dead
and 43,792 injured.4 The major cause of death in the Hanshin-Awaji Earthquake was
the earthquake itself,4 whereas the larger part of the destruction following the Great East
Japan Earthquake was caused by the tsunami.5 Many hospitals and outpatient clinics
were destroyed by the earthquake and tsunami. Ten hospitals and 84 outpatient clinics
were completely destroyed, and 290 hospitals (290/380 [76.3%]) and 1,176 outpatient
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clinics (1,176/4,036 [29.1%]) were partially destroyed in
the Iwate, Miyagi, and Fukushima prefectures.6 Almost all
of these facilities, including most ophthalmological clinics
and hospitals, were unable to offer medical services in the
wake of the disaster.
Many people with ophthalmological diseases were left
untreated because of the disaster, and emergency treatment
was largely impossible. Two weeks after the earthquake,
we visited northeastern Japan to assess the situation and
find ways to help survivors with their ocular needs. At that
time, we had limited means of providing assistance because
thorough eye exams require bulky instruments. We decided,
therefore, to import a mobile eye clinic, the Vision Van,7
having heard of its use via the US media when it was used
to help people after Hurricane Katrina in 2005.8 We contacted the Bascom Palmer Eye Institute to request the use
of their Vision Van, and the institute was more than pleased
to accommodate us. The Vision Van arrived in Japan on
April 14, 2011 and was put into service the following day
(Figures 1 and 2).9
The object of the study presented here was to report on
the role played by the Vision Van in the Great East Japan
Earthquake and on the future prospects of ophthalmological
care in areas affected by disasters.

The procedures used in the study conformed to the tenets
of the Declaration of Helsinki and to national (Japanese)
and institutional (Keio University School of Medicine)
regulations. This retrospective study was approved by
the Ethics Committee of Keio University School of
M edicine (#2012409). While the Vision Van was in

service (April 14 to June 29, 2011), examinations were
conducted according to the subjects’ needs. The Vision
Van is a 40-foot-long, custom-designed, custom-built bus
equipped with a slit lamp (BP 900, Haag-Streit Diagnostics,
Koenig, S witzerland), binocular indirect funduscope
(Keeler O phthalmic I nstruments Inc., Broomall, PA,
USA), tonometer (CT-80 noncontact tonometer, Topcon
Corporation, Tokyo, Japan), and autorefractor (ARK-1A,
Nidek Co, Ltd, Aichi, Japan), as well as a satellite Internet
connection and ample storage space. This made it possible
to conduct refraction testing, visual acuity and intraocular
pressure (IOP) measurements, slit-lamp biomicroscopy,
and un-dilated or dilated indirect funduscopy (Figure 3).
For this study, the medical records of subjects who visited
the Vision Van were examined retrospectively in terms of
age, sex, reason for visiting the Vision Van, date of visit,
diagnosis, and medication(s) prescribed.

Figure 1 The Vision Van being unloaded from the cargo airplane that transported
it to Sendai.

Figure 3 Inside view of the Vision Van. Doctors use hand-held slit-lamp microscopes
to examine evacuee subjects.

Methods
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Figure 2 The Vision Van on the first day of its rescue mission.
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Results
Medical examinations were carried out in the Vision Van on
39 days between April and June 2011 in Ishinomaki City,
Higashimatsushima City, Onagawa Town, Kesennuma City,
and Ogatsu-cho in Miyagi Prefecture, and Rikuzentakata
City, Otsuchi-cho, Rikuzentakata City, and Yamada Town
in Iwate Prefecture. No examinations were performed in
Fukushima Prefecture. The Vision Van was visited by 2,070
subjects (male: 732, female: 1,338) with an average age of
61.4±20.2 years (range 0–99 years).
The number of subjects who visited the Vision Van
each day is shown in Figure 4, and the number who sought
treatment at each location is shown in Table 1. An average
of 53±31 (range: 7–135) subjects visited the Vision Van
per day.
The types and rates of chief complaints are shown in
Figure 5. The most frequent complaint was the need for eye
drops (871/2,070 [42.1%]). Many of the subjects lost their
daily-use eye drops secondary to the disaster. The second and
third most frequent complaints, respectively, were the need
for contact lenses (294/2,070 [14.2%]) and for eyeglasses
(280/2,070 [13.5%]). Many myopic subjects had lost their
contact lenses and eyeglasses, and visited the Vision Van to
obtain replacement corrective eyewear. Of the 490 people
(26.3%) over 50 years old who visited the Vision Van in
Miyagi Prefecture, 129 requested reading glasses.
Eye drops were prescribed for 74.1% (1,534/2,070) of
the subjects; the types prescribed are shown in Figure 6.
Eye drops for dry eye were the most commonly prescribed
(585/2,070 [28.3%]), followed by drops for cataract
(453/2,070 [21.9%]), and for glaucoma (245/2,070 [11.9%]).
Nonsteroidal anti-inflammatory eye drops and anti-allergy
eye drops were also prescribed in 243 (11.7%) and 168 (8.2%)
cases, respectively.

The types and rates of diagnosis are shown in Figure 7. The
most frequent diagnosis was cataract (497/2,070 [24.0%]).
Many of the cataract subjects were using anti-cataract eye
drops (pirenoxine [1,5-Dioxo-4H-pyrido[3,2-a]phenoxazine3-carboxylic acid] – Kary Uni® ophthalmic suspension
0.005%, Santen Pharmaceutical Co, Ltd, Osaka, Japan),10 and
visited the Vision Van for supplies. The second most frequent
diagnosis was glaucoma (241/2,070 [11.6%]). Almost all of
the subjects with glaucoma visited the Vision Van because
they did not have anti-glaucoma medication. The third most
frequent diagnosis was myopia (201/2,070 [9.7%]).
The Vision Van also cared for subjects with eye-threatening emergency conditions. These included two cases of
retinal-flap tear requiring laser photocoagulation, one case
of steroid-induced IOP elevation, one case of an iron foreign
body in the cornea, and six cases of bacterial corneal ulcers.
These subjects were all treated immediately.

Discussion
Herein, we present an overview of the role played by the
Vision Van in disaster relief operations following the Great
Japan East Earthquake of March 2011. During the nearly
3 months of the Vision Van’s rotation in Iwate and Miyagi
prefectures, 2,070 subjects were seen, 1,534 of whom were
given medications.
After the disaster, we thought that the immediate need
would be for treatment of emergency conditions such as blunt
ocular trauma, corneal perforation or abrasions, and ocular
surface burns. However, the evacuees’ major needs centered
around pre-existing chronic conditions, including cataracts,
allergic conjunctivitis, glaucoma, dry eye, diabetic retinopathy, and retinal disease. Of the subjects treated in the Vision
Van, 99% required medical care for chronic conditions. The
nearby hospitals and ophthalmological outpatient clinics had
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Figure 4 The number of subjects seen by the Vision Van during its 39-day rescue mission in 2011.
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Table 1 The number of subjects who visited the Vision Van from each location
Iwate prefecture
Total days
Total number
of subjects
Average per day
Standard deviation

Miyagi prefecture

Total

Yamada

Otsuchi

Takata

Onagawa

Ishinomaki

Ogatsu

Higashimatsushima

Kesennuma

10
808

10
410

6
121

5
304

1
135

1
92

4
116

2
84

80.8
21.1

41.0
21.3

20.2
10.3

60.8
10.2

–
–

–
–

29.0
11.5

42.0
2.8

been partially or totally destroyed in the disaster and were
unable to function for at least several months. Transportation
systems were also destroyed, so many victims were unable
to reach those ophthalmologists still able to provide services.
Therefore, many subjects with glaucoma, cataracts, or
dry eye were unable to obtain necessary medications and
treatment. The lack of daily anti-glaucoma eye drops resulted
in increased IOP in some glaucoma subjects, which is a
significant risk factor in the progression of glaucomatous
optic neuropathy.11
Some elderly victims who had diseases such as glaucoma
but who were not troubled by symptoms tended to quit visiting doctors in the aftermath of the tsunami. Therefore, we
used posters and radio advertising to make this population
aware of the activity of the Vision Van, the necessity for

39
2,070

examination by ophthalmologists, and to encourage them
to attend the Vision Van for treatment. One of the lessons
learned from this disaster is the importance of providing care
as quickly as possible to those with chronic conditions.
More than 1,000 evacuees were relocated to evacuation
centers. We had to find ways to inform this large evacuee
population at short notice that the Vision Van would be going
to an evacuation center. The distinct appearance of the bus,
painted with tropical Florida palm trees, a large eye, and a
Snellen chart, was easily associated with ophthalmic care.
The Vision Van’s visibility drew people’s attention to its
offer of ophthalmic care at evacuation centers.
The main cause of death and injury in this disaster was the
tsunami,5 whereas in the 1995 Hanshin-Awaji Earthquake,
the major cause of trauma was buildings collapsing onto
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Figure 5 The number of subjects presenting with each complaint at the Vision Van.
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Figure 6 Prescriptions dispensed per condition during the Vision Van’s activity.
Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs.
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people due to the earthquake itself. In the Great East Japan
Earthquake, the tsunami washed away houses and buildings
together with their contents, which included eyeglasses, contact lenses, contact-lens preservatives, and eye medications.
It is easy to infer that people could not gather and take care

of these items when their very lives were threatened by the
tsunami and shock waves.
After evacuation, reduced visual acuity meant a reduced
quality of life for those in evacuation centers who had lost
their glasses. Lack of refractive error correction is associated with a significant decrease in the quality of life related
to vision.12 Within the evacuation centers, the only sources
of information and entertainment were often television
and newspapers. In Miyagi Prefecture, 26% of those aged
50 years or older who visited the Vision Van needed reading glasses. Since many elderly people cannot read or watch
television without glasses, a lack of glasses may result in
decreased mental health, and can even be life-threatening if
it prevents an individual from obtaining adequate information
about his or her surroundings.
In Japan, the prevalence of myopia (spherical equivalent [SE] less than −0.5 diopters [D]) and high myopia
(SE less than −5.0 D) is reported to be 41.8% and 8.2%,
respectively.13 It should be noted that of the 731 people who
visited the van in Miyagi Prefecture, 133 (18.2%) needed
eyeglasses for myopia correction. Uncorrected visual acuity
in elderly people with myopia can result in reduced postural
stability,14,15 a decline in activities of daily living,16 and an
increased fear of falls.17 Following the disaster, several eyeglass and contact-lens manufacturers provided their products
free of charge, which was of untold benefit to many of the
evacuees. While the need for food, drink, and daily supplies
following disasters is obvious, it should not be forgotten that
eyeglasses are almost as essential in improving the quality
of life of evacuees and preventing injury due to the unseen
dangers inherent in unfamiliar surroundings, such as in an
evacuation center.
The loss of contact-lens preservatives was also a serious
problem, because many evacuees were forced to use their
contact lenses without proper care. Six (6/2,037 [0.4%])
of the visitors to the Vision Van were treated for corneal
ulcers. Whether these ulcers were caused by contact lenses
is unclear, but it is likely that the inappropriate use of
contact lenses was responsible for some cases of corneal
ulcers in this disaster. Sufficient stocks of contact lenses
and preservatives should be maintained in preparation for
future disasters.
In this disaster, the Vision Van began its activity 1 month
after the Great East Japan Earthquake. Some individuals
who used 2-week contact lenses had to use expired contact
lenses. Wearing expired contact lenses is a known risk
factor for contact-lens-induced diseases such as bacterial
corneal ulcers.18 Thus, it is important to start emergency
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o phthalmic services as soon as possible, in part to avoid
the use of expired contact lenses. Most companies in Japan,
including hospitals, try to keep stock levels as low as possible for the sake of efficiency and to reduce storage costs.
However, this policy causes obvious problems when transportation systems cease to function. Since earthquakes and
other disasters occur regularly in Japan, hospitals should
avoid keeping such low stocks of medical supplies that they
cannot mount a reasonable response to acute needs in the
wake of a disaster.
Many members of the Japanese Self-Defense Forces who
were deployed for disaster relief also lost eyeglasses and
contact lenses. For such people, a problem with glasses or
contact lenses is more than an inconvenience; they cannot
work in critical situations with uncorrected myopia.
More earthquakes and other natural disasters are inevitable in the future, and proper facilities to provide emergency
medical care should be prepared in advance. Mobile clinics
such as the Vision Van provide valuable care to individuals
displaced in the event of a disaster, and can also be used in
nonemergency conditions to provide services to those living
in remote locations.
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