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To travel hopefully is a better thing than to arrive, said Robert
Louis Stevenson. To return ill-as many British travellers do
each year -is of increasing concern to public health doctors.
Only a tiny proportion of this travel related illness is

currently preventable by vaccines, yet most travellers' appre-
ciation of travel medicine stops at wondering which vaccina-
tions are needed-an impression reinforced by lists of
recommended vaccines and lamentably brief information in
travel brochures.' "Treasure Island" destinations have in-
creased in popularity: since the 1950s there has been a 23-fold
increase in the number of British travellers travelling beyond
Europe (around 12% of the 25 million British travellers in
1986)2; British visitors to tropical countries increased from
700 000 in 1975 to 1-6 million in 1987.3
The increase in imported infections over the past decade

correlates strongly with this rise in exotic long haul holidays.
The incidence of malaria, particularly the potentially fatal
type due to Plasmodium falciparum,3-5 and the number of
patients with AIDS suspected of having been infected abroad
have been increasing. Reports of imported cases of leish-
maniasis, schistosomiasis, and other tropical diseases con-
tinue.

Travel illness may also result from non-infectious causes,
such as road accidents and environmental exposure. As well as
their obvious physical effects climatic extremes may increase
the risk ofinfection.7 Psychiatric ill health may be exacerbated
or induced by travel; the psychological trauma associated with
long sojourns overseas may be considerable, although it has
received little attention.8

Travel medicine as a medical specialty is evolving in
response to travellers' needs for expert advice, the increase in
travel related illness, and the increasing importance of
epidemiology. Although the reorganisation of public health in
England gave the epidemiology of infectious diseases much
greater prominence,9 the risks of travel related disease have
not been specifically addressed, and several questions remain
unanswered. Does this new specialty contribute towards
public health, through prevention and control of travel
related diseases, or has it evolved at least partly as a
commercial enterprise to provide- for a fee-information for
travellers? Is travel medicine an important part of public
health? How much of travel related disease is preventable? To
answer these questions consideration should be given to
travellers' requirements for accurate information, the avail-
ability of such information, and who should provide it.

Diseases of travel were singled out as a separate entity as far
back as the days of Hippocrates, who noted in his "Airs,

waters, places" the association between the movement of
people and disease.'0 While epidemiology provides the frame-
work for measuring the determinants and distribution of
travel related illness, existing systems of epidemiological
surveillance do not provide adequate information on risk.
Travel medicine requires a breakdown of risks. Exposure of a
person or community to an agent or disease provides one level
of risk; other risks include that of developing a disease and
that of a serious outcome (morbidity or death). Because of the
transient nature of travel and the unstable environmental
conditions to which travellers are exposed risks are labile.
There has also been a tendency for only malaria and the
diseases preventable by vaccines to receive serious attention.
Inappropriate prophylaxis and the lack of compliance with
anti-malarial drug regimens have been identified,' and this
emphasises the need for better medical education for doctors
and public alike.
What might improve the prevention and control of travel

related illnesses? Firstly, those at greatest risk must be
identified, which only adequate surveillance can achieve.
Continuous monitoring of healthy travellers is also required
for comparative assessment. Rudimentary data on travellers
are available to give denominators," but such data are
prepared primarily for commercial purposes and do not
provide a means of assessing risk or evaluating benefits of
behavioural activities. Good surveillance needs to be con-
tinual, of both cases and healthy population, and district
based-for example, using the skills of the new network of
consultants in communicable disease control and the existing
network of the Public Health Laboratory Service.

Both patients and their doctors should be able to obtain
expert advice on travel from local public health staff and
nationally coordinated computer databases. Quantifiable risks
should form the bases for educational programmes; if travel-
lers are aware that their sexual behaviour abroad increases
their risk of contracting AIDS 300-fold, they may act to
reduce their risk of exposure. If travellers are aware that their
risk of dying from malaria is increased 20-fold if they do not
take an antimalarial prophylactic drug they may be more
likely to adhere to recommendations. Targeting ofappropriate
advice to travellers is currently inadequate. The tendency has
been to provide information on a geographical basis, irrespec-
tive of the individual exposure to risk or the duration of stay.

Travel medicine will emerge as a credible discipline only if
the risks encountered by travellers and the relative benefits of
public health interventions are well defined epidemiologically.
While advice on health is mostly passed on to travellers by
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those who have direct contact with the public, epidemiologists
are best placed to define the risks of travel related illness.
Developing appropriate surveillance systems, improving
communication between health professionals, quantifying
risks, and facilitating targeted education are the keys to
healthy travel.
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Altitude induced illness

Ifin doubt go down

Mountaineers are still dying ofaltitude induced illness despite
increasing awareness of its dangers. Last year the death of
Cathy Jessop on her honeymoon in Nepal made international
headlines. She died trying to descend the north west ridge of
Kusum Kangru (6369 m) after her husband recognised the
symptoms of high altitude pulmonary. oedema.' The descent
was difficult, and the couple waited until dawn, when Mrs
Jessop felt slightly better, before attempting to go down.
Nevertheless, she collapsed and died on the first abseil, and
her husband had to lower her body 500 m before finding
somewhere to bury her. In 1986 another tragedy brought the
dangers of high altitude climbing to public attention when
13 mountaineers died on K2 (8611 m), the world's second
highest mountain, when a storm trapped them too high for too
long.2
The dangers ofhigh altitude climbing have been quantified

in a study of British expeditions to peaks over 7000 m during
the 20 years 1968-88. Of 533 climbers, 23 died (mortality
4-3%), and most of the deaths, which were caused by
accidents (such as rockfalls and avalanches), were probably
attributable to the disorientation and misjudgment resulting
from altitude induced hypoxia?3 The range of illness associ-
ated with altitude hypoxia is described by three syndromes:
acute mountain sickness, high altitude cerebral oedema, and
high altitude pulmonary oedema. At high altitude symptoms
and signs may be confusing. If in doubt go down.
Rapid ascent to altitudes above 2500m is characterised by a

relatively benign syndrome known as acute mountain sick-
ness, which consists ofheadache, nausea, anorexia, dizziness,
dyspnoea, and insomnia. The illness is short lived and may be
prevented or reduced in severity by a more gradual ascent.4
Above 3000 m a rate of ascent of 300 m a day for two days
followed by 150m a day thereafter is recommended,5 but this
represents a maximum of three hours of progress each day
except on the most difficult ground, and such slow progress is
unlikely to be popular.

Acetazolamide (500 mg slow release daily) provides
protection against acute mountain sickness6 and should be
started on the day of ascent above an altitude of 3000 m for
prophylaxis. Dexamethasone is not currently recommended
for routine prophylaxis but may be used to facilitate descent.7
Descent immediately relieves symptoms.
Some people (usually with symptoms of acute mountain

sickness) may suddenly deteriorate, developing ataxia,
irrationality, hallucinations, clouding of consciousness, and
coma as high altitude cerebral oedema develops.8 This may

respond to descent and supplementary oxygen, and
dexamethasone (8 mg initially and then 4 mg six hourly) will
probably facilitate descent in an emergency.9
High altitude pulmonary oedema is characterised by rapid

onset of breathlessness, nocturnal dyspnoea, chest pain,
headache, cough, and haemoptysis. This condition often
responds dramatically to descent and supplementary oxygen.
When descent is impossible nifedipine (20 mg slow release six
hourly) may be of value.'0 Recently high altitude illness has
been treated with acute pressurisation in a "pressure bag"
because such bags might alleviate symptoms to facilitate
descent. But fewcontrolled data exist on their use."
The symptoms of altitude induced illness are caused by the

physiological response to environmental hypoxia, which
varies among people and even in the same person at different
times. Its pathogenesis has not been fully elucidated. The
response of the pulmonary vasculature to tissue hypoxia
at altitude is a rise in pulmonary arterial pressure. How
the oedema fluid found in high altitude pulmonary oedema
is linked with this pulmonary hypertension is, however,
unclear as the fluid has the characteristics of a permeability
leak rather than those of a hydrostatic leak.
The symptoms of acute mountain sickness are probably

caused by mild cerebral oedema. A combination of factors
seems responsible. These include fluid retention, capillary
leakiness, and haemodynamic changes presumably caused by
hypoxia and alteratioris in carbon dioxide concentration.
People with the highest hypoxic ventilatory response (and
therefore the lowest carbon dioxide concentration) have the
least symptoms, supposedly because they have decreased
cerebral blood flow and less tissue oedema. Indeed, a high
carbon dioxide concentration, whether from inspired air
under experimental conditions or from relative hypoventila-
tion in someone with a low hypoxic ventilatory response,
seems to make symptoms ofacute mountain sickness worse-
probably by increasing cerebral blood flow in the presence of
increased capillary permeability.8
Most mountaineers and their doctors are well informed

about mountain sickness, are equipped with emergency
drugs, spend time acclimatising, and take appropriate action
when illness supervenes. Incapacitating illness, difficult
terrain, or bad weather may, however, make descent
impossible.
The recent popularity of trekking in the Himalayas has led

to an influx of many novices to altitude into the high
mountains in organised and do it yourself groups (including
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