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Objective.—Isle Royale National Park is a remote island in northern Lake Superior that attracts
16,000 visitors annually. The epidemiology of injuries and illnesses sustained by Isle Royale's visitors
has not been previously studied. The purpose of this study is to examine these data and evaluate them
for injury patterns.

Methods.—This is a retrospective observational study examining the epidemiology of injuries and
illnesses sustained during the period from 2008 to 2012. Incident reports completed by park rangers
were reviewed and the data sorted according to time of year, time of day, type of medical encounter,
and whether the patient was stable, unstable, or required transport.

Results.—Two hundred and seventy patient care reports were obtained from the National Park
Service. Sixty-four percent of encounters occurred in July and August, and most patients sought care in
the afternoon. Care was provided by park rangers, the majority of whom were trained to the level of
emergency medical technician. Fifty-eight percent of cases were trauma related, and 20% of all cases
were evacuated.

Conclusions.—The majority of incidents were trauma related. The majority of the rangers on the island
are trained to the level of emergency medical technician-B and appear to offer appropriate care to the
island’s many visitors, utilizing the National Park Service treatment protocols and comprehensive medical

kits. In addition, access to advanced medical care is readily available by air and water evacuation.
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Introduction

Isle Royale National Park, established in 1940, is a
remote, beautiful island located in northern Lake Supe-
rior and is only accessible by seaplane or a 3-hour boat
ride. The island, which is 45 miles long and 14 miles
wide at its widest point, lies 56 miles from Copper
Harbor, Michigan, and 15 miles from Canada. Approx-
imately 99% of the park is designated as wilderness.'
The park is open to visitors from mid-April through the
end of October. Isle Royale is the least visited national
park in the continental United States and attracts
approximately 16,000 visitors annually—Iess than the
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number who visit Yellowstone in one day.”’ Visitors
often backpack along the island's many rugged trails, or
canoe or kayak and portage along the inland lakes and
shores. In 1996, 54% primarily hiked, 31% power
boated, 9% canoed, 3% sailed, and 3% kayaked. Back-
country visits are increasing, and Isle Royale ranks 10th
among National Park Service (NPS) units at 50,000
nights spent in the backcountry per year." There are no
cell phone towers, and electricity is limited to ranger
stations on either end. The island is managed by the
NPS, and NPS rangers provide emergency medical care
to the visitors. Rangers are required to have basic
medical training, and patients are transferred to
Thunder Bay, Ontario, in Canada by plane or boat if a
higher level of medical care is required.

The epidemiology of injuries and illnesses sustained
by Isle Royale visitors has never been studied. The
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purpose of this study is to examine the data and evaluate
them for injury patterns. While similar studies have
evaluated the epidemiology of other national parks,” the
unique geography, climate, and remote location of Isle
Royale exposes visitors to specific types of injuries,
with significantly limited resources for care. The
information may be used to determine the patterns,
severity, and types of injuries most frequently
encountered. Moreover, categorizing the timing (both
time of day and season) of injury occurrence may help
determine resources needed by the NPS, including
staffing levels, level of medical training provided,
medical kit contents, and whether the medical care
currently available meets visitors' needs.

Methods

This is a retrospective observational study examining the
epidemiology of injuries and illnesses sustained at Isle
Royale National Park from 2008 to 2012. Patient care
reports recorded by the NPS rangers at the time of
service were examined. The data were obtained from the
NPS and deidentified so the patient’s name, age, and
other identifiers were excluded before our review. The
patient care report forms that are used for each incident
allow documentation of appropriate information, includ-
ing patient health information, date and time of day,
chief complaint, history of present illness, and a timeline
of patient care management. The charts were reviewed
and data sorted according to time of year, time of day,
type of medical encounter, and whether the patient was
stable, unstable, or required transport. Unstable vitals
were defined as heart rate greater than 100 or less than
60 beats/min, systolic blood pressure less than 100 mm
Hg, oxygen saturation less than 90%, respiratory rate
greater than 20 breaths/min, or temperature greater than
38.5°C. The chief complaint, diagnosis, sex, medical
history, and treatment plan for each incident were also
recorded. The data were entered into a spreadsheet, and
subsequent frequency analysis and visit severity to time
of year were analyzed using Microsoft Excel (Microsoft,
Redmond, WA). This study was determined to be
exempt by our Institutional Review Board.

Results

Two hundred and seventy patient care reports were
obtained from the NPS for the years 2008 to 2012,
with an average of 57 reports per year. Sixty-four
percent of encounters occurred in July and August,
27% occurred in May and June, and 9% in September
and October. Most visitors presented for care during
the afternoon, while 31% presented in the morning,
25% in the evening, and 1% overnight. The 3
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overnight cases included a patellar dislocation, syn-
cope, and vomiting with right upper quadrant abdomi-
nal pain.

Of the patients who presented for care, 53% were
male, 37% were female, and 10% of the reports did not
include the patient’s sex. The majority of patients were
previously healthy, whereas 38% listed at least 1
condition under medical history. Of the latter patients,
22% had prior orthopedic injuries, 9% had hypertension,
4% had diabetes mellitus, 4% had a psychiatric diag-
nosis, 2% had a history of coronary artery disease,
asthma, or hyperlipidemia, and fewer than 1% had atrial
fibrillation, cancer, osteoporosis, seizures, or a history of
stroke. Only 4 patients were taking an anticoagulant
medication, including warfarin or clopidogrel. Nine
percent of the reports did not list whether the patient
had prior medical conditions.

Each patient was cared for by a park ranger, the
majority of whom were trained to the level of emergency
medical technician (EMT-B). Six patients were cared for
by a wilderness first responder (WFR), and 1 was cared
for by a physician.

Vital signs were not recorded on 45% of the patient
care reports. Of the 55% obtained, 10% had vitals signs
that were unstable. The sicker patients or those who were
evacuated tended to have an increased amount of
charting and serial vital signs documented. The majority
of patients were treated and released, 20% were evac-
uated, and in 2 cases, the disposition was not listed on
the report. Of patients evacuated, some left by boat to a
waiting ground ambulance on the mainland or by air
directly to a medical center. Others presented to care on
the day they had been planning to leave the island and
were evacuated by the scheduled ferry, although they
had been planning to leave the island this way initially.
Not all patients with unstable vital signs were evacuated;
for example, 2 patients who presented with nausea,
vomiting, and tachycardia were rehydrated and
released.

The majority (58%) of cases were trauma related, most
commonly involving falls or soft-tissue injuries. Medical
complaints comprised 42% of cases, most commonly
involving skin infections and gastrointestinal complaints.
The most common presenting chief complaints included
ankle pain, lacerations, extremity pain, blisters, and
lightheadedness. Several patients also presented with
upper respiratory symptoms, skin infections, insect bites,
hypothermia, eye complaints, and allergic reactions
(Figure 1).

The most common treatment provided was wound
care, which often included irrigation and a dressing. In
some cases sterile strips were applied, but no suturing
was performed. Other common treatments included rest,
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