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Introduction

Participation in wilderness and adventure sports is on the
rise; thus, practitioners will see more athletes seeking
clearance to participate in such events. The purpose of
this article is to describe specific medical conditions that
may worsen or present challenges to the athlete in a
wilderness environment. Recommendations are organ-
ized by organ system to help providers ensure a thorough
evaluation for wilderness activities.
report no conflicts of interest.
appears in a “Care of the Wilderness and Adventure
al issue, jointly published by Clinical Journal of Sport
Wilderness & Environmental Medicine.
ing author: Tracy A. Cushing, MD, MPH, Mail Stop B
ilding, 12401 E 17th Ave Room 763, Aurora, CO 80045
ushing@gmail.com).
Methods

The following databases were searched: MEDLINE and
Cochrane Database of Systematic Reviews. Articles
were limited to those printed in English between 1980
and May 2014. Key terms included preparticipation
physical evaluation and wilderness athlete. These terms
were cross-matched with the term “medical condition.”
This process yielded 27 published articles. The articles
and references as well as several textbooks were
reviewed for use in this article.

Cardiovascular Conditions

Evaluation of wilderness adventure participants should
address potential cardiac conditions that may worsen with
exertion, altitude, heat, or cold. Most athletes can exercise
and participate in wilderness activities without cardiac risk.
Altitude, heat, or cold exposure can aggravate ischemic
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conditions without exertion in patients with underlying
disease. Differentiating risk level and making participation
recommendations is an important component of medical
clearance for patients with cardiac disease.

WILDERNESS RISK FACTORS FOR HEART
DISEASE

Specific environmental exposures can worsen cardiovas-
cular disease. Cold stress increases mean arterial pressure,
total peripheral resistance, cardiac workload, and myo-
cardial oxygen requirements during both rest and exer-
cise,1,2 which can increase risk for angina and other
cardiac events.2 Cold water swimming has been shown to
change or mask angina symptoms, also placing patients at
risk.1,3 Hot conditions vasodilate peripheral vessels and
cause additional cardiovascular demands to aid in body
cooling. Hot and dry conditions can lead to body water
losses and further stress the diseased cardiovascular
system. The risk of sudden cardiac death in hikers at
altitude increases with age in an exponential fashion
starting in the fourth decade.4 Although altitude will
increase the workload on the heart due to lower partial
pressure of oxygen, altitude does not increase the risk of
acute coronary syndrome above that at sea level for the
same workload in stable coronary artery disease (CAD).5

PREPARTICIPATION HISTORY AND PHYSICAL
EXAMINATION

In addition to a good history to screen for heart disease and
the symptoms of CAD and congenital heart disease,
attention should be given to patient preparedness and
expected environmental conditions. Knowing a patient’s
anticipated exertion level, duration of exposure, wilderness
experience, and cardiac history allows for targeted educa-
tion to decrease risk. Screening questions, such as those
recommended by the American Heart Association,6 should
be directed at individual and family history. The
examination should include a general assessment of age,
sex, ethnicity, blood pressure, heart rate, the cardiovascular
system, peripheral pulses, and the physical manifestations
of Marfan syndrome to evaluate for potential vascular
pathology. For patients with newly detected or long-
standing hypertension, good control should be established
before embarking on these strenuous activities.

CLEARANCE: RISK FACTOR MODIFICATION/
RECOMMENDATIONS

Positive responses to the screening questions or abnor-
malities on examination may suggest increased risk of
cardiac events during physical activity, and each positive
response should be pursued to determine the need for
additional diagnostic studies like an electrocardiogram,
exercise stress test, echocardiogram, cardiac computed
tomography or magnetic resonance imaging, or electro-
physiological studies.
For patients with hypertension, blood pressure should

be controlled with medications that pose the least risk in
the anticipated environment. Angiotensin-converting
enzyme inhibitors, calcium channel blockers, and central
α-agonists seem to cause the least problems during
exercise and diuretics work well if potassium is main-
tained in the normal range.7

To ameliorate cardiac risk, the best treatment is
prevention. The preparticipation examination (PPE) pro-
vides an opportunity to educate patients on their specific
risk factors and strategies to reduce risk during activity in
harsh or difficult environments, away from the usual
medical response systems common to metropolitan
areas. There are several resources available to assist the
practitioner in making clearance decisions such as the
36th Bethesda Guidelines for sports participation and the
PPE monograph (fourth edition).
Specific recommendations should be discussed with

patients who have been identified as having a higher risk
of cardiac disease: optimizing medical management of
their cardiovascular or other medical conditions; entering
a conditioning program well in advance of departure to
build endurance for the activity; avoiding or quitting
cigarette smoking and tobacco use; using caution when
exercising in extremes of temperature (hot or cold);
being familiar with their angina symptoms; and being
aware that low-oxygen environments may provoke
undetected ischemia or worsen usually stable congestive
heart failure.
Pulmonary Conditions

Lung diseases are common in those who present for
pretrip evaluations. Asthma, exercise-induced broncho-
spasm (EIB), and chronic obstructive pulmonary disease
(COPD) are the most common conditions seen. The
pretrip evaluation must include a history of previous
events, an assessment of current lung function and
exercise tolerance, consideration of comorbidities, a plan
to ensure optimal health before and during the activity, a
discussion of selftreatment options should problems
develop, and a plan for emergencies. Important consid-
erations include the level of exercise expected, exposure
to air pollution, dust and allergens, access to medical
care, and logistics of evacuation. High-altitude activities
pose a special problem for patients with lung disease and
are discussed in more detail elsewhere in this issue.
Both asthma and EIB should be in good control before

clearance for wilderness activity.8 For asthmatic divers,



Cushing et alS22
what to advise and whether to do pretrip spirometry is
controversial; clinical practice varies. Some authors state
that the use of a rescue short-acting beta-agonist (SABA)
in the previous 48 hours is considered a contraindication
to diving.9 See Doan and Luks10 for a recent review of
this unsettled issue, including the recommendations of
multiple organizations. For these bronchospastic
conditions, it is important to attempt to identify risk
factors for exacerbation, such as the cold and dry air of
high altitude, dust, and allergens and plan accordingly.
The use of a warming face mask can be helpful for the
former and a balaclava or similar covering for the latter.
EIB is more common at high altitude and liberal use of
SABA for this should be encouraged.
The management and decision-making process for

COPD for wilderness activities is similar to asthma:
optimal condition before activity, monitoring during the
activity, and responding to problems as necessary. For
patients with COPD, oxygen has a major role. Should
they require home oxygen at baseline, portable oxygen
concentrators are available that can be powered by
regular electricity if available or by batteries with limited
duration, with car/vehicle adapters, or solar power. For
patients not on home oxygen but who are traveling to
altitude and will likely need oxygen, physicians should
consider an oxygen prescription and an inexpensive
pulse oximeter for their patients. It is important that
patients with COPD have resolved any recent exacer-
bation and be well functioning on a stable medical
regimen before travel. Persons with mild COPD can
tolerate modest altitude (o2750 m), but moderate-to-
severe patients with COPD most often cannot, except
with supplemental oxygen. Patients must be accustomed
to exercise comparable with their planned activity and
understand recognition and management of increasing
wheezing and dyspnea. Practitioners may consider oral
steroids with instruction for their use, as well as SABA
or other bronchodilators. Please also refer to the COPD
section within the Special Populations paper.
Central Nervous System Disorders

Common neurological conditions such as epilepsy and
headache disorders are not necessary contraindications to
wilderness participation. However, safe participation
requires good judgment on the part of the patient and
the physician. When conducting the PPE, 2 major points
should be considered: knowledge and stability of the
patient’s specific condition and the environment into
which they will travel.
Seizure disorders present a common dilemma for the

practitioner. Seizures can be well controlled with medi-
cations, allowing the person with epilepsy to participate in
many activities. Aerobic activity has been shown to
decrease seizure frequency.11 Seizures have many
different triggers, some of which may be exacerbated by
outdoor activities such as high altitude and/or heat.7,8 The
proposed mechanisms for this include hypoxia, fatigue,
stress, and poor sleep. Many studies show reduced sleep
quality at high altitude.12,13 Underwater activities such as
SCUBA diving, skydiving, and free climbing (and other
sports at height) are all absolutely contraindicated in
someone with a poorly controlled seizure disorder.
Headache disorders are common and may be exacer-

bated in the wilderness setting or mimic-specific wilder-
ness-related pathology. High-altitude exposure may
cause acute mountain sickness (AMS) where the cardinal
sign is headache. AMS can progress into high-altitude
cerebral edema if unrecognized and be life threatening. It
can often be difficult to differentiate a primary headache
from AMS.14 Because of this, patients with chronic
headaches should be aware of the risk of a potentially
disabling headache at high altitude and the difficulty of
differentiating between the headache of AMS and other
types of headache.
Multiple sclerosis (MS) may become symptomatic or

worsen in extreme environments. Patients with MS exhibit
heat intolerance, which may cause a worsening of symp-
toms. Caution must be advised when participating in a hot
environment or an event that elevates body temperature
beyond what a patient with MS is familiar with in-training;
precooling before exercise may benefit the MS participant,
allowing them to exercise longer.15 Although there are no
adverse effects on MS from high altitude,16 high-pressure
environments such as SCUBA diving can present chal-
lenges to the patient with MS as many of the hallmarks of
decompression sickness overlap MS symptomatology.17

Therefore, this risk should be addressed with the patient
with MS before any diving excursion.
Parkinson disease (PD) causes autonomic dysfunction

that may lead to difficulties in thermoregulation, thereby
increasing the risk of hypothermia in cold conditions.
Because of this, if a trip is attempted in a cold environ-
ment or at high altitude, patients with PD should have
the guidance of healthy individuals.16 Finally, medica-
tion timing is very important; patients should not allow
“wearing off’ that can lead to functional immobility
in the outdoor environment, creating a dangerous situ-
ation. Therefore, it is important to ensure ready access to
medications or prompt delivery if supplies are exhausted,
which can be critical in these situations.
Gastrointestinal Disorders

The evaluation process of the gastrointestinal (GI)
system should focus on acute processes and the stability
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of chronic illnesses. Particular attention should be given
to signs of organomegaly and acute GI disease. In
patients with acute GI symptoms, particularly from
infectious or inflammatory causes, consideration should
be given to some type of restriction in diet, activity, or
trip departure date depending on the type of wilderness
activity planned. Thus, the PPE for the GI tract should
focus on (1) history of GI problems and (2) the presence
of acute or chronic GI infection or disease.
Acute infectious disease is the most common cause of

diarrhea in the backcountry,18 often due to suboptimal
hygiene in many wilderness settings. Because of the
increased need for fluid ingestion with diarrhea,
participation should be avoided until resolution of acute
GI symptoms if dehydration is a concern. Participants
should consider carrying antimotility medications but
should be cautioned to avoid their use with dysenteric
diarrhea (fever or blood in stool) as this may worsen
infection; however, patients with nondysenteric diarrhea
may use antimotility agents liberally to prevent fluid and
electrolyte loss.19 The importance of hand hygiene and
sanitary food preparation should also be emphasized
preparticipation; so, patients can avoid becoming ill
while on their trip.
Constipation is another common problem in the

wilderness traveler, which can be further exacerbated
by diets that tend to be low in fresh vegetables and fruits,
and high in low fiber, refined foods because of weight
and storage considerations. Medications to prevent con-
stipation should be used with caution because excessive
GI fluid loss increases risk of dehydration. Therefore,
aggressive hydration, bulk agents, and stool softeners are
usually preferred over osmotic agents.
If PPE physical examination reveals hepatomegaly or

splenomegaly, there is risk of injury from trauma and full
participation should be avoided until resolution. Splenic
rupture related to infectious mononucleosis may also
occur with relatively low forces (eg, with Valsalva of
bowel movement) and tends to occur within the first 3
weeks of the disease. Patients with acute splenomegaly
should delay wilderness expeditions until after this
point.20

Chronic GI disease can present a greater challenge
because simply delaying the trip is not an option.
Individuals with chronic liver disease may have multiple
underlying problems, including lower stamina, increased
risk of bleeding, and suboptimal nutritional status.
Individuals with chronic malabsorption syndromes may
also have suboptimal nutritional status.21 Individuals
with ulcerative colitis and Crohn’s disease should
continue on their usual medication regimes. In
addition, a course of prednisone should be carried for
use in cases of an acute flare.
Musculoskeletal Disorders

Chronic musculoskeletal concerns are common in the
adventure athlete and should be addressed before partic-
ipation. The PPE should include a detailed history and
evaluation of an injured or previously treated area before
activity to allow for risk assessment, guidance, and
activity modification as needed.19 Providers should
assess the short- and long-term risks and benefits related
to participation in the setting of chronic musculoskeletal
concerns, in particular to determine if the athlete can
participate safely with minimal risk of injury.21

Physical activity is recommended for the treatment
and management of many chronic conditions, including
osteoarthritis (OA).22 The risk of clinical or radiographic
progression of OA is increased with regular participation
in recreational sports; however, the risk is less than in the
overweight population or in joints exposed to trauma.23

The risk of OA is increased in obesity, joint trauma
(especially ACL disruption in the knee), and a family
history of OA. There is little evidence that OA
progresses with activity beyond the natural progression
in those with known associated risk factors. Athletes
should be counseled on their risks but can continue their
activity in the setting of radiographic or clinical OA as
long as the activity is not painful or that pain is well
managed with conservative therapies, such as ice,
elevation, nonsteroidal anti-inflammatories, or
therapeutic massage.23 The use of trekking poles for
walking has been shown to decrease force through the
lower extremity and may be recommended for athletes
with knee arthritis or other knee injuries.24,25

There are very few randomized studies that identify risk
of sport participation in athletes with total joint replace-
ment. Clearance decisions must include an assessment of
the patient’s overall health, the joint replaced, and the
preoperative involvement and skill in the activity being
discussed. The risk of increased wear, premature prosthesis
failure, periprosthetic fracture, and need for revision
surgery should also be considered.26 Limited guidance
exists for sport participation after joint replacement
(Table).28 Researchers who studied biomechanical forces
through a total knee replacement (TKR) during different
activities agreed with the consensus on avoiding jogging
or running postreplacement.29 Given high tibiofemoral
loads through the knee with downhill walking/hiking,
athletes with a TKR should use caution, trekking poles,
and limit their pack weight to decrease the risk of early
wear of the loadbearing surface.24,25,29 Mountaineering
should be practiced with caution, especially lead climbing,
to decrease the risk of high-impact falls.30 Athletes in
suitable physical condition, with prior experience, good
rehabilitation from their injury or surgery, with normal
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proprioception, balance, and strength should be able to
participate in most activities.

Hematologic Disorders

Blood-related disorders, both innate and acquired, are a
frequent issue in wilderness medical care and screening.
One study shows up to a 5% prevalence of Factor V
Leiden thrombophilia in the general population.31 As of
2007, 42 million Americans were taking anticoagulants
routinely,32 and 3% of all patients presenting to trauma
centers in the preceding 5 years were anticoagulated.33

Despite this, hematological conditions are rarely covered in
traditional wilderness medical courses and may pose a
challenge even to experienced medical screening personnel.
In addition, the few hematological recommendations
commonly used in screening tools are often outdated
given the recent introduction of novel hematological
drugs.34

IATROGENIC COAGULOPATHY

One of the more common hematological conditions
encountered by medical screening personnel is iatrogenic
coagulopathy, where individuals’ blood is intentionally
made less capable of clotting, either through the use of
traditional agents such as low-molecular weight heparin
or warfarin or the use of more recently introduced novel
oral anticoagulants (NOACs, such as apixaban, rivarox-
aban, and dabigatran). Anticoagulants are used in an
increasingly younger and more athletic population, and
there is now direct marketing of NOACs to an older
population promoting the specific idea that wilderness
activities are now safer with these new drugs.35 However,
there is little medical literature guiding medical screeners
and risk managers in the appropriate screening for
iatrogenically coagulopathic participants in wilderness
activities. Existing protocols such as those maintained
by major experiential education schools and wilderness
medicine schools have been criticized as outdated
regarding management of warfarin-induced coagulopa-
thies,34 and generally they do not address NOACs at all.
One review of this has been published, including

preliminary recommendations for medical screening of
intentionally anticoagulated patients.34 These recommen-
dations suggested that some wilderness activities could be
safe for anticoagulated patients and suggest that some feature
of NOACs might actually be more beneficial for wilderness
applications versus warfarin. NOACs do not require
monitoring of blood levels and are generally not affected
by diet or other drugs. The appropriateness of preliminary
wildernessscreening recommendations has been heavily
debated in the medical literature; this topic remains highly
contentious, putting the onus on medical screeners and trip
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leaders to navigate the various perspectives.36,37 However,
some features of warfarin and NOAC use have uncontested
implications for wilderness activities. For example, patients
on warfarin may see changes in their international normal-
ized ratio (INR) based on trip activities even if these levels
are traditionally stable before a trip. Patients with febrile
illness can show increased INR, which can be further
exacerbated by primary (poor intake) or secondary (to
vomiting or diarrhea) dehydration.34 Abrupt increases in
activity level can decrease INR,34 altitude can decrease
INR,38 and atypical diets in travelers can expose patients to
foods that unexpectedly alter INR, sometimes drastically.
Patients on NOACs have less need for monitoring blood
levels and controlling diet, but there is also less experience
about safety in cases of spontaneous or traumatic bleeding.
Specific data becoming available may help steer medical
screeners to identify particular risk factors for bleeding and
mortality in patients based on their indication for
anticoagulation and the type of anticoagulant used. In
nearly all studies, NOACs appear to have a reduced
overall risk of major bleeding when compared with
warfarin.32,39 Exceptions exist based on specific NOAC
and indication for use (eg, dabigatran shows reduced
bleeding incidence relative to warfarin when used for atrial
fibrillation, but a similar study evaluating dabigatran in heart
valve patients was halted preliminarily due to apparent
increased risk of bleeding).40 Although bleeding rates may
be reduced in NOACs versus warfarin, mortality rates appear
similar.41 In addition, for da-bigatran, age older than 70 years
and renal insufficiency were risk factors for major bleeding41

(both of these can be screened before wilderness activities
although there is debate as to the possibility and significance
of unexpected renal insufficiency during a wilderness or
adventure trip).36,37 GI bleeding appears more common than
intracranial hemorrhage for dabigatran42,43 although the
significance of this for travel/wilderness recreation is also a
subject of debate.36,37

Participants on other agents disrupting the clotting
process, such as clopidogrel or aspirin, may have risks
equivalent to participants on warfarin or NOACs, and
this seems to be underappreciated in the medical screen-
ing and wilderness medicine community. Although
many major studies show reduced overall risk of
bleeding in NOACs,32,39 the National Emergency X-
Ray Utilization Study-II group found the same rate of
intracerebral hemorrhage (one in 8) in patients suspected
to be coagulopathic from any source, including non-
warfarin drugs.44 The CREST network study demon-
strated that rates of intracerebral hemorrhage are signi-
ficantly higher in clopidogrel users than warfarin users.45

This suggests that clopidogrel use might be as important
as warfarin use in medical screening and that head
trauma in clopidogrel users might need as much or
more urgency in the wilderness setting than patients
taking warfarin.34

THROMBOPHILIA CARRIERS

Many patients will be found to be carriers of thrombophilia
traits such as Factor V Leiden.31 Although these patients
are at higher risk of thrombosis during their lifetime, the
day-to-day risk is low unless there is another provoking
factor present such as trauma or estrogens. These patients
should not be precluded from participations in wilderness
activities. The only medical implications of carrying a
hypercoagulable trait is that if patients have trauma,
especially lower limb, they are at higher risk of thrombosis
and require antithrombotic prophylaxis. Also if they need
to fly more than 6 hours, knee high compression stockings
are at effect at preventing thrombosis.46 Aspirin has been
shown in a randomized clinical trial not to be effective in
preventing thrombosis in carriers of Factor V Leiden and
should not be prescribed for this purpose.

BLEEDING DISORDERS

Bleeding disorders are common with 1:10 000 men
having hemophilia and up to 1:1000 people having von
Wil-lebrand disease. Modern therapy with factor replace-
ment allows people with hemophilia to participate in any
type of activity. Planning is essential before any adven-
ture to be sure that the participant had adequate factor to
cover any bleeds and in sufficient amount to allow for
delay in evacuation.47 Most patients with von
Willebrand disease can use nasal desmopressin for
bleeding. It can be stored at room temperature allowing
it to be performed on most trips.

SICKLE CELL TRAIT

Up to 10% of African Americans carry sickle cell trait,
but it can be found in all ethnic groups, including whites.
Trait patients are asymptomatic but may be more prone
to develop heat stroke/rhabdomyolysis with extreme
exertion in hot environments. Given the prevalence of
sickle cell trait, it is more sensible to prevent dehydration
and overheating in all participants than screening certain
ethnic groups.48 A unique presentation of trait is splenic
infarction at high altitude such as ski resorts. For
unknown reasons, this occurs almost exclusively in
whites.49 Patients with known trait should be advised
to maintain hydration and to limit exertion in hot areas
until acclimated.

IRON DEFICIENCY

Iron deficiency is very common in women (up to 33%)
and can negatively affect performance. Studies now
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show that repletion of iron stores, even in nonanemic
patients, can improve performance and well-being.50

Target goal is ferritin greater than 50 ng/dL. For high-
altitude adventures, a higher goal of greater than 75 ng/
dL may be desirable to allow for high-altitude red-cell
expansion.
Opthalmologic Disorders

Ocular considerations for the PPE are visual acuity, the
presence of chronic disease affecting the eyes, and need
for protective eyewear. Essentially, the pertinent ques-
tions are is the patient’s vision sufficient for the activity
in question? If so, is the presence of chronic disease
affecting the patient’s vision to a debilitating degree?
Finally, does the trip environment increase risk for visual
complications?
Vision should be formally assessed with a Snellen

chart (or equivalent). If vision is sufficiently reduced,
affected patients must either wear spectacles, contacts, or
consider refractive surgery. Each option has unique
advantages and disadvantages for the wilderness athlete.
Spectacles provide the advantages of protection (espe-

cially when made of shatterproof polycarbonate) and
carry no infection risk. However, they are prone to
breaking, may not be stable during robust activity, and
suffer from fogging and dirt accumulation.
Contact lenses (CLs) come in several varieties such as

rigid gas permeable (RGP) and soft, and because they are
worn on the eye surface, they often provide clearer vision
with greater versatility than spectacles. However, they are
both prone to drying and subsequent foreign body sensa-
tion (FBS), require solution and cleaning, and carry risk of
ulcerative keratitis.33 RGPs are more likely to cause FBS
and dislodge from the ocular surface,51 whereas soft CLs
(especially extended wear and overnight users) carry
greater risk of infection.27,52 Therefore, CL users who head
into the wilderness should be appropriately cautioned about
lens hygiene and infection risk.
Finally, there are several concerns for those adven-

turers who have had a history of refractive surgery.
Radial keratotomy (RK) uses partial thickness corneal
incisions and can weaken the structural integrity of the
cornea increasing risk of open-globe injury with
trauma.51 Refractive techniques pose risk to people at
altitude: RK causes a hyperopic shift that can severely
reduce near vision,53–55 and LASIK can cause reduced
vision from a myopic shift.56–58 PRK has not shown
vision changes in studies at altitude although it may lead
to increased corneal swelling compared with nonsurgical
eyes.55

If the patient’s visual acuity cannot be corrected by
one of the above techniques, the possibility of organic
ocular disease should be investigated with a comprehen-
sive eye examination before clearance for wilderness
sports.
Extreme conditions such as hypoxic environments

represent risks to the vascular structures of the eye,59–62

and caution should be exercised when evaluating
any patient with existing retinopathy or a history of
vascular disease. Sudden vision loss in one or both eyes
frequently represents vascular injury—either to the retina,
optic nerve, or visual cortex—and should always prompt
emergent evaluation, which should be discussed with the
athlete. Another more chronic disease of the optic nerve,
glaucoma, rarely worsens acutely with environmental
stressors; however, topical and oral medicines used to
treat glaucoma (such as β-blockers or carbonic anhydrase
inhibitors) may affect the body’s ability to acclimatize to
high altitude,51,63 and a thorough medication history is
always warranted in these cases.
Along with the considerations listed above, monocular

patients (decreased visual acuity in 1 eye) should be
counseled about eye safety precautions and the use of
polycarbonate protective lenses. With appropriate aware-
ness and precautions, one can help assure good vision for
any patient headed outdoors.
Psychiatric Disorders

Psychiatric illnesses, whether diagnosed or undiagnosed,
are common. As such, there are a growing number
of participants in wilderness activities who are currently
undergoing or have previously undergone some type
of psychiatric treatment, and there are special consid-
erations in regards to preparticipation evaluation for
participants with psychiatric illness in wilderness
activities.
A positive wilderness experience can be life changing

for youths, adolescents, and adults suffering from a
range of psychiatric diseases, and many studies have
shown the benefits of outdoor education on social
functioning.64–68 However, there are potential aspects
of the wilderness experience that should be addressed
before participation, in an attempt to avoid a negative
experience both for the individual and the group as
a whole.
Four key elements that should be included in the PPE

screening of all participants with known psychiatric
conditions are (1) current medications, (2) substance
use and abuse history, (3) coping skills and response to
stress, and (4) previous psychiatric hospitalizations.
Providers should ask about medications: their indica-

tions, duration of treatment, and the patient’ s compli-
ance with treatment. As many psychotropic medications
take weeks to reach their therapeutic level, those with



General Medical Considerations for the Wilderness Adventurer S27
new or recent diagnoses should not participate until on a
stable medication regimen. Many medications will yield
harmful side effects if stopped suddenly; therefore, the
participant should have an adequate supply of medica-
tions before the trip. Youths or adolescents should also
have instructors/guides who know how to administer
medications or supervise their consumption appropri-
ately. Many of these medications have side effects (eg,
drowsiness) that may have potential effects on the
patient’s activity. In addition, many psychiatric medica-
tions put users at risk for developing heat stroke, heat
exhaustion, or hyperthermia through neuroleptic malig-
nant syndrome, serotonin syndrome, or polypharmacy in
a hot environment.
Substance use or abuse should be screened for and

addressed. Withdrawal from alcohol or benzodiazepines
can be potentially life threatening, especially in austere
environments. Chronic opiate and narcotic users are at an
increased risk of withdrawal symptoms as well. Nicotine
use should be addressed in the PPE, and patients
involved in a trip where they are unable to smoke should
be warned that they may have severe withdrawal
symptoms including anxiety, restlessness, and agitation
that can be detrimental to a wilderness experience and
should be offered alternatives such as patches or
nicotine gum.
Another consideration is the ability to cope with

potential stressors, which may be increased in an
extreme environment. The wilderness experience can
cause a heightened stress level as people are out of their
comfort zone, out of their daily routine, participating in
activities that are physically demanding, and living in
close quarters with others who may be strangers to them.
If participants have had previous problems handling
stressful situations or crises or do not have adequate
coping methods in place, they may have increased
difficulty adapting to a wilderness setting. Therefore, a
frank discussion with the participant about the advan-
tages and disadvantages of traveling into a wilderness
environment should be part of the evaluation.
Finally, participants should be questioned about pre-

vious psychiatric hospitalizations or suicide attempts. An
increased frequency of hospitalizations or recent dis-
charge from an inpatient unit should raise some concern
for the provider that this patient will need a more
thorough evaluation before being permitted to participate
in a wilderness activity. Participants with underlying
psychiatric or substance abuse problems are those that
potentially stand to benefit the most from a wilderness
experience, especially in the youth and adolescent
population; thus, a thorough PPE should address these
issues before their wilderness trip to ensure that they will
have a positive experience.
Summary

As the participation in wilderness events becomes more
popular, the likelihood of participation by those with
existing medical conditions will also increase. It is
important for safety and for the enjoyment of the
participant that medical conditions, especially those that
could worsen in remote or extreme environments, be
addressed and optimized before travel. Finally, the
preparticipation consult allows an excellent time for
education on medication and equipment use, warning
signs of worsening disease and general safety tips to
ensure safe participation in most wilderness pursuits.
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