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Editorial

Report from the Chair

In this issue we have two new sections which we
believe will be of practical use to readers of the
Journal. Following on from the student projects
published in the last edition we now have three
very high quality student reviews that provide an
update on a wide range of subject areas relevant to
travel medicine. The second is a new ‘Journal
Watch’ section that scans a good range of journals
that produce articles and research of relevance.
Following the successful BTHA conference in
Edinburgh we produce a summary of two highly

rated presentations that cover travellers with
pre-existing conditions. These articles all illustrate
the Journals strategy of providing up to date educa-
tional material to readers. A further direction for the
journal is in presenting articles that deal more
broadly with Global Health, which considers the
health issues and needs of host countries, and a
number of our pieces represent that particular
aspect of travel medicine.

Larry Goodyer

Following on from the success of the 3rd Northern
European Conference in Hamburg, Germany of
which the BTHA is one of the founding societies
and sponsors, the BTHA hosted a very successful
conference at the Royal College of Physicians,
Edinburgh. This was the 12th Annual Scientific
Conference organised by the Association. It marked
an enormous amount of achievement in travel
health. Delegates gathered from all parts of the
UK, and we were delighted to be able to offer a
limited number of assisted places to students. The
educational content and value of our excellent
programme ‘Preparing the at risk and complex
traveller’ was recognised by the Royal Colleges,
and we were awarded 5 hrs of CPD for the
Conference. Anyone who attended who wished an
attendance certificate but has not yet received one
should contact our secretary Diane at info@btha.org
and we will forward a copy. Dr Eric Walker, one of
the founding members of the British Travel Health
Association, received his MBE for services to travel
medicine this summer and you can see a picture of
Eric in this edition of Travelwise. The new code of
conduct for the Pharmaceutical Companies has
meant that we are having to change the method
that the BTHA receives funding from its sponsors.
The Gold and Silver sponsorship schemes have
ended, and we are instead inviting members of the

pharmaceutical industry to joint sponsor particular
events or publications. We look forward to continu-
ing our collaborative working with the Travel teams
from the Pharmaceutical Industry. As world travel
continues to increase, we are only too aware that
travel medicine needs to encompass not only the
health of our travellers but a good working knowl-
edge of global health and changing economics. The
BTHA is keen to promote global as well as travel
and travellers’ health and we hope that the society
will continue to evolve to meet this growing need.
We have and continue to form links with NGO’s
and charities worldwide. My personal links with
the Alliance for Rabies Control has allowed the
BTHA to gain access to the cutting edge develop-
ments in the Rabies World. We would be delighted
to hear from any member who has links to a
charity or NGO as we would aim to feature that
charity at some point in Travel Wise and then
establish permanent links on the BTHA web site.
Finally I would like to take this opportunity to
thank our President and the members of the
Executive Committee for their continuing hard
work both on the committee and in promoting
travel and global health. We are one of the largest
Travel Medicine Societies in the world. Let us also
be among the most active.    

Julie Gallagher
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Advances in Meningococcal Disease Prevention
for the UK Traveller
G Kassianos

Introduction
Neisseria meningitidis, is the leading cause of bacterial
meningitis worldwide. In developed countries, most
cases are caused by endemic disease although there
are appreciable cyclical fluctuations in meningococcal
disease incidence, resulting in outbreaks and epi-
demics. A well documented area is the “African
Meningitis Belt” where the disease is endemic. 

The causative organism, is a Gram-negative diplo-
coccus with 13 diverse polysaccharide capsules that
form antigenically distinct groups identified as A, B,
C, X, Y, Z, W135, 29E, H, I, K, L and Z. These are fur-
ther subdivided by serotype and sulphonamide sensi-
tivity. The relative importance of the causative
serogroups also varies with age – 70% of cases under
5 years are attributable to group B in the UK, but this
falls to 50% in those over 10 years of age.1 In 1999, the
UK was the first country to introduce immunisation
against meningococcal C disease and with excellent
outcomes.2

For the UK traveller, meningococcal disease is an
important disease to consider prevention. It is well
known that international travel as well as migration
has helped the spread of meningococcal disease
around the world. Different serogroups are emerging
in different areas. Serogroup A and to a lesser degree
serogroup C have dominated in the past in epidemics,
mainly in Africa. Serogroup W135 first emerged
in Saudi Arabia and rapidly spread to other areas,
particularly West Africa. Meningococcal disease
occurs in all countries and risk assessment is an
important consideration for those undertaking travel
abroad. 

Transmission
Infection is acquired by inhaling infected droplets

of respiratory secretions from the nose and throat or
by direct contact (especially kissing) with a patient or
carrier. Frequent or prolonged contact encourages
transmission of the infection. 

N. meningitidis colonises 8 – 25% of healthy indi-
viduals of all ages; the duration of meningococcal car-
riage can vary from days to many months. About one
in four (25%) of adolescents and 5 to 11% of young
adults may be asymptomatic carriers at any one time,
while the rate in the general adult population is 1%.
Meningococcal disease may occur, usually within
days, after the new acquisition of N. meningitidis in the
nasopharynx. The incubation period is from 1 to 10
days, most commonly less than 7 days. Humans are
the only known carrier of the meningococcus (in the
upper respiratory tract) and act as a reservoir for
transmission of the disease. 

Meningococcal disease shows marked seasonal varia-
tion: peak level in the winter, low level in the summer.
The winter seasonal onset of the disease in the UK
usually coincides with that of influenza. Generally, in
temperate climates most epidemics occur usually dur-
ing the winter-spring period, while in tropical areas
they occur during the dry season.

Transmission occurs from nasopharyngeal carriers
via respiratory droplets. Risk factors include smoking,
living closely to others (schools, colleges, military bar-
racks, students in halls of residence, Hajj and other
pilgrimages), poor living conditions, overcrowding.
Travel, population displacements, migration, and pil-
grimages can facilitate the circulation of pathogenic
meningococcal strains within and outside individual
countries.

Epidemiology
Meningococcal meningitis occurs sporadically in

small clusters throughout the world with seasonal
variations. In temperate regions the number of cases
increases in winter and spring. Serogroups B and C
together predominate in Europe. In North America
serogroups B, C, and Y predominate while in South
America are serogroups B, and C. In the past, impor-
tant outbreaks due to Neisseria meningitidis serogroup
C were reported in Canada and USA (1992-93) and in
Spain (1995-97). 

New Zealand has experienced in the late 1990s
appreciable activity of meningococcal meningitis with
an annual average of 500 cases (mostly due to
serogroup B). In Australia, serogroups B, and C pre-
dominate. In Asia, serogroups A, and C are usually
the cause of meningococcal disease. Table 1 and figure
1 show the global distribution of meningococcal
serogroups around the world. 

In Africa generally, epidemics are usually associat-
ed with Neisseria meningitidis serogroups A, W135, C,
and X. Serogroup W135 was first seen during an
epidemic in the West African nation of Burkina Faso in
2002. It infected 12,000 people and killed 1,500. It was
the first time this serogroup was identified as the main
causal agent in a major epidemic. The WHO reports
that there is increasing evidence of serogroup W135
being associated with outbreaks of considerable size.
In 2000 and 2001 several hundred pilgrims attending
the Hajj in Saudi Arabia were infected with serogroup
W135. 
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Table 1
Global serogroup distribution of meningococcal

disease and serogroup importance

• Serogroup A causes the highest incidence of 
meningococcal disease and causes very large
epidemics. Repeated pandemics of serogroup A
disease have taken place in sub-Saharan Africa, 
now known as the meningitis belt.

• Serogroup B is a major cause of sporadic or
endemic disease, but prolonged outbreaks in 
Europe, Cuba, Chile, the US Pacific Northwest 
and, recently, New Zealand have caused
significant morbidity and mortality. 

• Serogroup C has caused major epidemics (eg,
sub-Saharan Africa, Brazil) and case clusters and 
local outbreaks in the United States, Canada, and 
Western Europe, especially among adolescents 
and young adults.

• Serogroup W-135 caused worldwide outbreaks in 
2000–2002 associated with the Hajj pilgrimage and
significant disease in parts of the African
meningitis belt. 

• Serogroup Y strains have caused increased rates of 
disease in the United States and Israel since the 
mid-1990s.

• Serogroup X has been responsible for localized 
recent outbreaks in parts of sub-Saharan Africa 
such as Niger. Only rarely does it cause
meningococcal disease in other parts of the world. 

Figure 1
Global serogroup distribution of meningococcal

disease 

Globally, meningococcal disease affects up to 1.2
million people per year, causing 135,000 deaths. The
highest burden is in the “meningitis belt” of Africa.

The African ‘Meningitis Belt’: This is an area that
stretches from Senegal in the west to Ethiopia in the
east (Figure 2), with an estimated total population of

300 million people.4 This hyperendemic area carries
the highest burden of meningococcal disease in Sub-
Saharan Africa. The risk is highest in the Savannah
during the dry season, between end of November and
June. During these months, the nights are cold;
there are dust winds, and higher incidence of acute
respiratory infections. The risk decreases with the
arrival of the rainy season. The epidemic cycles in the
“meningitis belt of Africa” last between 8 to 15 years.
Because of socioeconomic problems (mainly poor
living conditions) in these countries, households are
usually overcrowded and this is made worse during
population movements such as large population dis-
placements due to pilgrimages or war and traditional
regional markets. 

Figure 2
The “meningitis Belt of Africa” Reference:

http://wwwnc.cdc.gov/travel/yellowbook/2010/ch
apter-2/meningococcal-disease.aspx accessed 16

August 2010 

CDC Map 2-6 Areas with frequent epidemics of
meningococcal meningitis

The main serogroups in the meningococcal belt of
Africa are A (the predominant serogroup), B, C, W135,
and X. Major epidemics happen every few years – a
pattern seen nowhere else in the world. Attack rates
range from 100 to 800 (sometimes as high as 1000) per
100 000 population. The highest attack rates are seen
in young children. In 1996, Africa had its worst year
and reported over 250 000 cases and 25 000 deaths. In
2006, 41,526 cases (18,292 in 2005) were reported to the
WHO from the ‘meningitis belt’, and 3967 deaths
(2575 in 2005). The countries most affected in 2006
were: Burkina Faso, Chad, Ethiopia, Niger,   Benin,
and Central African Republic. 

During the 10 years between 1996 and 2006, the
estimated number of cases of meningococcal disease
was around 700,000 cases, according to the WHO,
with a 10% mortality rate (around 70,000 people died).

The impact if meningococcal disease on travellers
is appreciable. This disease is associated with high
morbidity and mortality. Even with appropriate treat-

Advances in Meningococcal Disease Prevention… continued
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ment, mortality is around 10% with 11-19% of the
survivors being left with permanent neurological
sequaelae.5 Travellers most at risk are those who come
in direct contact with the local populations, particu-
larly healthcare workers, VFRs (visiting friends and
relatives), backpackers, and long-term travellers

Risk assessment and prevention
Travellers at risk of meningococcal infection are

those travelling particularly to endemic areas during
the dry season. It is important to take a good history
as regards to duration of stay and planned activities.
Staying or working closely with locals, having pro-
longed direct contact with the local population
increases the risk of the traveller contracting the dis-
ease. Coming in contact with large numbers of people,
as in the case of religious pilgrimages, increases the
risk considerably. Travellers should know that coming
in close prolonged contact with a known case of
meningococcal disease requires them to seek urgent
medical advice and immediate antibiotic prophylaxis.
The risk is greatest during epidemics. In comparison
with the low incidence in the UK (1-3 per 100,000),
during epidemics in sub-Saharan Africa as many as
1,000 per 100,000 population may be affected.6 Figure
3 shows the risk of meningococcal disease in various
settings. Travellers are well advised to avoid, where
possible, overcrowded conditions.

Figure 3
Risk of meningococcal disease in various settings.

Reference:
Annelies Wilder-Smith. Meningococcal disease:

Risk for international travellers and vaccine strategies.
Travel Medicine and Infectious Disease 2008;6:182-186

(with permission)

Immunisation for Travellers
As a result of the introduction of the conjugate

meningococcal C (MenC) vaccine in the UK in 1999
(the first country to do so in the world), herd immuni-
ty was created and nasal carriage rate was reduced

significantly. Compared to 1999, 2001 saw a reduction
in carriage rate of the magnitude of 81%.7

Travellers at risk need a broader protection against
meningococcal serogroups that are more prevalent
abroad, namely A, C, W, and Y. Two such quadrivalent
vaccines are licensed in the UK.  

The polysaccharide meningococcal vaccine ACWY vax®

has been available in the UK since 2002. As a polysac-
charide vaccine, it is poorly immunogenic in subjects
under 24 months of age. It is best given to children age
5 years and above. A protective antibody level against
all four serogroups is achieved within 10-14 days after
vaccination. It is administered by deep subcutaneous
injection, one single dose. The protection it offers is in
the order of 90-95%.8 Immunity is expected to last at
least for 3 years.9 Long-term protection is not achieved
as it does not induce immunological memory, nor
does it significantly reduce colonisation, therefore,
it does not provide herd immunity. It can be given
following MenC vaccine after an interval of at least 2
weeks.

Year 2010 saw the introduction in the UK of the
conjugate meningococcal ACWY vaccine (MenACWY)
Menveo®. Conjugating the polysaccharide vaccine to a
protein enhances its immunogenicity, particularly as
regards to young children and the elderly. Other
benefits of such conjugation are long-term protection
after vaccination and reduction in nasopharyngeal
carriage. The response to serogroup C is comparable
with that seen with the monovalent MenC conjugate
vaccine. This vaccine is not licensed for children under
the age of 11 years as yet. Nonetheless, the Green Book
recommendation is that, based on the experience with
other conjugate vaccines, immunity is expected to
be higher, longer-lasting and confer less risk of
immunological tolerance than the plain polysaccha-
ride vaccine. For this reason, this conjugate vaccine is
recommended in preference to polysaccharide vaccine
in children under five years of age.2 The Green Book
recommends the use of the conjugate vaccine
(MenACWY) outside its licence for children travelling
to endemic areas and at risk, aged 2 months and
over. As yet, the need for a booster has not been
determined.

Table 2 summarises the current recommendations
for the administration of the ACWY vaccines.
Although the MenACWY (Menveo®) vaccine is
licensed for individuals aged 11 years and over, the
Green Book overrides the current licence of the vac-
cine and recommends its use in all ages and, therefore,
off-label for the ages of 2 months to 11 years. 



6 Journal of BTHA, Volume XVI, 2011

Table 2
The ACWY vaccines available in the UK –

administration.

Replace the MenC vaccine with MenACWY conjugate vaccine if the
infant requires MenACWY conjugate vaccine at the same time as the
routine MenC vaccinations. If the infant has already had two MenC
vaccinations then two MenACWY conjugate vaccines should also be

given.

In the case of asplenia or splenic dysfunction, the
Green Book2 recommendations are as follows:
• Children under 1 year of age:  

•• at 2 and 3 months administer the MenACWY
(Menveo®) vaccine (two doses one month apart)
instead of MenC;

•• at 12 months administer Hib/MenC vaccine 
(Menitorix®);

•• at 14 months (or two months later) one dose of
MenACWY (Menveo®) vaccine

• Children over 1 year of age and Adults: one dose 
of Hib/MenC vaccine (Menitorix®) followed by 
single dose of MenACWY (Menveo®) two months 
later

• Children and adults, who have been fully
immunised with MenC vaccine as part of the
routine programme, but who then develop splenic
dysfunction: administer an additional dose of the 
combined Hib/MenC (Menitorix®) vaccine,
followed by a single dose of MenACWY
(Menveo®) vaccine two months later 

Hajj – meningococcal vaccine requirements
Hajj, the Muslim pilgrimage to Mecca, is the largest

annual gathering of its kind in the world. This pil-
grimage is a religious obligation to be performed at
least once by all adult Muslims whose health and
financial means permit it. Each year, over 2 million
Muslims from around the world gather in Mecca. The
Hajj takes place between the 8th and 13th day of the
last month of the Islamic lunar calendar (355 days)
and, therefore, falls at different dates each year.

When applying for a visa to Saudi Arabia, all pil-
grims are required to submit proof of vaccination
(mandatory) with the quadrivalent ACWY vaccine.
The vaccine should have been received no more than
3 years and not less than 10 days before travel to Saudi
Arabia. The vaccination certificate should show the

traveller’s full name. Children over 3 months and
under 2 years of age may not be adequately protected
by a single dose of ACWY Vax® vaccine, therefore,
they are required to have received (off-label) two
doses of the vaccine with an interval of three months.
The Green Book now suggests off-label use of the con-
jugate MenACWY vaccine Menveo®. 

Summary
Neisseria meningitidis, is the leading cause of

bacterial meningitis worldwide. Meningococcal dis-
ease has spread around the globe. UK travellers
abroad, particularly to pilgrimages such as The Hajj,
and to endemic areas such as the “meningitis belt of
Africa”, are at particular risk of contracting the dis-
ease. The introduction of a conjugate meningococcal
vaccine for the five main serogroups of Neisseria
meningitidis, offers a real advantage over the previous-
ly introduced polysaccharide vaccine. It is more
immunogenic in young children and elderly, reduces
nasopharyngeal carriage, compares well to the
response elicitated by the conjugate vaccine MenC,
and offers long-term protection. For these reasons, the
Green Book recommends the conjugate MenACWY
vaccine in all ages.

George Kassianos FRCGP, FESC, FFTM RCPSGlasgow
Fellow & Hon. Secretary BTHA.
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Infectious Disease Transmission during Air Travel
Part II – Common Vehicle and Vector-Borne Transmission of Infectious
Diseases during Air Travel

J H Diaz

Abstract
The combination of a mobile global population

with the speed of air travel has made international air
travel a competent vector of infectious disease dis-
semination. Mathematical modeling has provided
new insights into the mechanisms of in-flight disease
transmission. The traditionally held tuberculosis or
close-proximity model of in-flight disease transmis-
sion that side-to-side laminar airflow in air-cabins
would restrict the spread of airborne pathogens to
within 2 seat-rows has been disproven by the trans-
mission of sudden acute respiratory syndrome and
norovirus to passengers at greater distances from
index cases. The cooperation of the global aviation
industry and the public health community in the
health education of the air-traveling public will be
necessary to reduce risks of infectious disease
transmission during air travel. 

Introduction
The combination of a growing and globally mobile

population with the convenience, popularity, and
speed of air travel has now made international air
travel a competent vector of infectious disease trans-
mission and dissemination.1-8 This review will
describe the epidemiology and outcomes of common
vehicle (food or water) and vector-borne infectious
diseases transmitted during air travel and recommend
strategies for their control and prevention.         

Methods
In order to describe the physical features of the

aircraft-cabin environment that support infectious
disease transmission, the burden and outcomes of
infectious diseases transmitted during commercial air
travel, and the recommended strategies for infectious
disease control and prevention, National Library of
Medicine search engines were queried with several
key words and subject headings including commercial
aircraft, commercial airlines, air travel, infectious
diseases, infectious disease transmission during air
travel, and food-borne, waterborne, and vector-borne
disease transmission.  

Results
Common Vehicle Transmission of Infectious Diseases
during Air Travel

Salmonellosis: Between 1947 and 1999, 41 in-
flight food-borne infectious disease outbreaks were
documented and resulted in 11 deaths.7,9-12

Salmonellosis was the most commonly reported
food-borne pathogen with 15 documented outbreaks,

4,000 cases, and 7 deaths.7,9

Staphylococcal food poisoning: Between 1947 and
1999, 8 in-flight staphylococcal food poisoning out-
breaks were documented with one death.7,9 One of the
largest outbreaks of staphylococcal food poisoning
affected 57% of passengers on an international com-
mercial flight served a contaminated ham omelet in
1975.9

Cholera: The first documented in-flight outbreak
of cholera occurred in 1972 on an international com-
mercial flight from London to Sydney via Singapore.11

There was one death among the 47 people who con-
tracted cholera, which was associated with eating a
cold appetizer.11 During a cholera epidemic in South
America in 1992, 75 passengers contracted cholera,
which resulted in 10 hospitalizations and one death,
during a flight from Buenos Aires to Los Angeles
via Lima, Peru.12 A food trace back investigation
implicated a cold seafood dish prepared in a cholera-
endemic South American country as the source of
Vibrio cholerae transmission.12 Fewer meals served in-
flight, the use of prepackaged frozen meals in-flight,
improved hygienic food handling by airline caterers,
and frequent food inspection by sanitarians have
resulted in fewer food-borne bacterial infectious dis-
ease outbreaks aboard commercial aircraft in recent
years.7

Noroviruses:  Today, noroviruses are recognized as
the most common causes of acute gastroenteritis with
diarrhea in adults, the second most common cause of
diarrhea in children, and the most common cause of
foodborne acute gastroenteritis outbreaks aboard
cruise ships.13,14 Noroviruses are small, round, single-
stranded RNA viruses (Caliciviridae) that are classi-
fied by their gene sequences into 3 genogroups (GI,
GII, GIV), 25 genotypes, and many subgroups.15 In
recent outbreaks, norovirus strains from genogroup II,
genotype 4 (II.4) have been responsible for the major-
ity of outbreaks in schools, hospitals, nursing homes,
and on cruise ships.15 Humans are the only reservoir
for noroviruses, which are highly infectious (infec-
tious dose = 18-1,000 virions) and most commonly
transmitted by the fecal-oral route via contaminated
food or water.15 Noroviruses are also transmitted by
close personal contact, aerosolized vomit droplets,
and contact with fomites or environmentally contam-
inated surfaces, especially in lavatories.15 Viral
shedding in feces precedes illness onset in 30% of
cases, peaks by day 1-3 of illness, and may be
prolonged in both healthy and, especially, in immuno-
compromised persons.15 After an incubation period
of 10-51 hours, acute gastroenteritis begins with
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vomiting followed by fever, abdominal cramps,
watery diarrhea, and constitutional symptoms includ-
ing headache, chills, and myalgias.61 The illness
resolves in 1-3 days, and fatalities are rare, but have
been occurred among the elderly in nursing home
outbreaks.15

Since 1991, there have been 5 reports of in-flight
transmission of acute norovirus gastroenteritis aboard
commercial airline flights.10,16-18 In a 1991 outbreak of
acute gastroenteritis following commercial air travel,
30 case passengers had a Norwalk-like virus (now
designated as norovirus genogroup I, genotype 1,
[GI.1]) isolated from fecal samples.10 In 2005,
Widdowson and co-investigators reported a probable
acute norovirus gastroenteritis outbreak transmitted
by 8 symptomatic flight attendants to passengers on
an international flight.17

On November 2, 2006, a group of passengers
with acute norovirus gastroenteritis contracted on an
earlier riverboat cruise boarded a short (2.5 hours)
commercial flight from St. Louis to Atlanta.16,18 Two
(5%) of 42 possible secondary cases of norovirus
gastroenteritis were confirmed by positive fecal serol-
ogy.16 These 2 passengers were not seated in close
proximity to the index case-patient and did not use
the lavatory in-flight.16

On October 8, 2008, a California-based tour group
boarded a commercial airline flight from Boston to
Los Angeles that included several travellers already
ill with acute gastroenteritis, later confirmed as
norovirus genogroup II.19 Within 3 hours of departure,
6 tour group travelers experienced severe nausea and
vomiting, resulting in an emergency diversion of the
commercial flight to Chicago, Illinois.19 Of the 106 non-
tour group passengers on the flight, 7 met the case
definition for probable secondary cases, and, of these,
one submitted a positive fecal sample for norovirus
genogroup II, confirming in-flight transmission.19

The noroviruses have now replaced bacterial infec-
tions and enterotoxins as the most common causative
agents of acute gastroenteritis transmitted during
commercial air travel. Noroviruses are highly infec-
tious and may be transmitted not only by the fecal-
oral route during food preparation by virus shedders,
but also by aerosolization of vomitus (and possibly
feces), by close personal contact, and by indirect con-
tact with contaminated fomites and lavatory surfaces.
Secondary cases of norovirus have been transmitted in
flight at significant distances from symptomatic index
case patients and to passengers not using on-board
lavatories.16

Prevention and control strategies for norovirus
transmission during aircraft outbreaks include
excluding ill air crew workers from any food handling
or service; avoiding the lavatory in flight; frequent
hand washing and alcohol-based (≥ 62%) sanitizer
use; avoiding close contact with and shaking hands
with index cases; and promptly disinfecting lavatories

and surfaces soiled by any secretions from index cases
with dilute bleach solutions (1:50 to 1:10 dilutions of
household 5.25% bleach) or other approved disinfec-
tants; and hot cycle washing or disposal of any soiled
linens or clothing.  

Vector-borne Transmission of Infectious Diseases
during Air Travel

Malaria: In 1983, random searches of airplanes
arriving from tropical countries at London’s Gatwick
Airport found that 12 of 67 airplanes contained mos-
quitoes.20 After an female mosquito leaves the aircraft,
she may survive long enough, especially during the
temperate periods, to take a blood meal and transmit
pathogens, usually in the vicinity of an international
airport (airport malaria). As international air travel
between malaria-endemic nations and malaria non-
endemic nations increases, cases of airport malaria
have increased.  

In 1983, two cases of P. falciparum malaria were
diagnosed in persons without histories of travel to
malaria-endemic regions living 10 km and 15 km from
Gatwick Airport.20 Hot, humid weather in Britain may
have facilitated the survival of imported, infected
anopheline mosquitoes.20 During the summer of 1994,
six cases of airport malaria were diagnosed in the
vicinity of Charles de Gaulle Airport near Paris.21 Four
of the patients were airport workers, infected at work,
and the others were residents of Villeparisis, a suburb
7.5 km away from the airport.21

In addition to airport malaria transmitted by
infected mosquitoes, many developed countries are
reporting an increasing number of cases of imported
malaria due to an increase in long-distance air travel
by infected passengers. Annual malaria cases import-
ed from Africa and Asia to the United Kingdom (UK)
rose from 803 in 1987 to 1,165 in 1993.22,23 By 2006, 1,758
imported malaria cases were reported in the UK.22,23

From 1990 to 1998, the annual number of imported
malaria cases in Italy increased by 100% due to the
rising rates of immigration and international travel,
with immigrants accounting for most of the cases cur-
rently.24 In the US in 2005, a total of 1,528 cases of
imported malaria were diagnosed, an increase of 15%
over the prior year.25 Today, imported malaria is the
most common type of malaria in developed nations
with over 30,000 cases reported annually.25 Imported
malaria remains the most common cause of fever in
travelers returning from high-risk, malaria-endemic
regions.26

In a retrospective analysis of 380 imported malaria
cases in Verona, Italy, over the 5-year period 2000-
2004, 2008, Mascarello and coauthors reported that
most cases occurred in adults (337 adults vs. 43 chil-
dren), in immigrants (n = 181, 48% of adults), in
patients returning from Africa (n = 359, 94.5%), and in
travelers returning from visiting friends and relatives
(VFRs) in malaria-endemic regions (n = 154, 40.5%).27

Infectious Disease Transmission during Air Travel continued
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Most cases were caused by single P. falciparum
infections (n = 292, 76.8%) with few mixed infections
(n = 23, 6%).27 The authors concluded that malaria in
travelers returning to Verona from Africa was not
uncommon and targeted certain high-risk travelers
including adult expatriate immigrants visiting friends
and relatives (VFRs), semi-immune children (recent
immigrants), and non-immune children (expatriate or
born in Italy).27

In a similar retrospective analysis of 109 travellers
with malaria returning to Basel, Switzerland, over the
period 1994-2004, Thierfelder and co-investigators
reported that P. falciparum was the most common
causative parasite (84%); most infections were
acquired in Africa in immigrants visiting friends and
relatives (82%); and the mean incubation period was 4
days (range 0.5-31 days).28 Following their descriptive
analysis, the investigators conducted 3 comparative
analyses with 2 prior studies of malaria in travelers
returning to Basel during the periods 1970-1986 and
1987-1992.28 The results of their comparative analyses
included significant increases in the proportions of P.
falciparum infections over 3 study periods (1970-1986,
49%; 1987-1992, 75%; 1994-2004, 88%) and significant
increases (p < 0.001) in hospitalizations for P. falci-
parum malaria over the three decades studied.28 The
authors concluded that there was a significant trend
towards more serious malaria infections with P. falci-
parum in immigrants returning to Basel after visiting
friends and relatives in their malaria-endemic native
homelands.28

In 2008, Rodger and coauthors reported a cluster of
six cases of P. falciparum malaria at a British airport
among 30 students returning to the US after spending
2 months in East Africa in 2005.23 Of the 6 patients, all
were young (range = 19-22 years of age) and in prior
excellent health; and 5 of the 6 exhibited features of
acute cerebral malaria (disorientation, prostration)
requiring urgent intensive care and therapy with
intravenous quinine.23 The authors commended alert
UK-airport staff for recognizing the seriously ill trav-
ellers preparing to board a 9-hour second-leg flight to
the US, and for rapidly evacuating the patients to the
nearest healthcare facility for intensive care, without
which the 5 cerebral malaria cases would likely have
been fatal.23

Although many developed nations do not have P.
falciparum mosquito vectors as competent as A. gambi-
ae in sub-Saharan Africa, southern Europe, the south-
ern US, the Middle East, and Asia do have capable
anopheline vectors for P. falciparum malaria; and most
also have competent vectors for P. vivax malaria. The
most disturbing recent trends in imported malaria
today include the following: (1) an increasing propor-
tion of P. falciparum infections capable of causing cere-
bral malaria and renal failure with the highest case
fatality rates (CFRs); and (2) increasing immigration
from malaria-endemic regions to malaria-free regions

in developed nations creating a unique set of high-risk
travellers, especially expatriates and their children
returning from visiting friends and relatives in their
malaria-endemic, native homelands. 

Imported malaria cases are now increasing world-
wide due to the ease and relatively low costs of inter-
national air travel to-and-from malaria-endemic
regions. The world’s malaria-endemic regions now
have expanded distribution ranges for malaria trans-
mission and longer mosquito vector breeding and
feeding seasons due to global warming and increasing
drought-monsoon cycles.25, 26

Dengue: One third of the world’s population lives
in dengue-epidemic areas in over 100 countries.29,30 In
2002, Guzman and Kouri estimated that 100 million
cases of dengue fever and 250,000 cases of dengue
hemorrhagic fever (DHF) occurred annually.30 Today,
dengue prevalence has been increased by a greater fre-
quency of dengue epidemics in Africa, Asia, Latin
America, and the Caribbean.31,32 Imported dengue has
now surpassed imported malaria as the most com-
monly reported cause of acute febrile illness in travel-
ers returning from all of the world’s tropical regions
except Africa.33,34

In 2008, Schwartz and co-authors retrospectively
examined the annual trends and seasonality of
dengue cases in returning travelers reported to the
International GeoSentinel Surveillance Network.35  The
authors reported that the incidence of dengue in
returning travellers increased from 50 cases per 1,000
returned travellers with acute febrile illnesses in non-
epidemic years to 159 cases per 1,000 ill travelers in
epidemic years.35 The incidence of dengue in returning
travelers also demonstrated seasonality with region-
specific peaks for Southeast Asia (June, September),
South Central Asia (October), South America (March),
and the Caribbean (August, October).35 In a similar
investigation in returning travelers with acute febrile
illnesses reported to the CDC’s Passive Dengue
Surveillance System during the 10-year period, 1996-
2005, Mohammed and co-investigators reported 1,196
suspected imported dengue cases, with 334 (28%) con-
firmed as laboratory-positive by both serologic and
virologic techniques.36 The authors also reported an
overall increase in dengue incidence in returning
travelers over the 10-year study period with the
Caribbean, Mexico, Central America, and Asia as the
most commonly visited regions.36 There is now sub-
stantial epidemiologic evidence that imported dengue
infections are increasing in travelers returning to the
US and other temperate nations from travel experi-
ences in popular vacation destinations in tropical,
dengue-endemic regions of the Americas, the
Caribbean, and Asia, where dengue epidemics are
occurring with greater frequencies.6,35,36

The spectrum of clinical illness in dengue infec-
tions may range from asymptomatic initial infections
after a 5-day incubation period to subsequent infec-
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tions complicated by DHF and dengue shock syn-
drome (DSS) with high CFRs.  Viremias last 4-5 days
throughout the acute febrile illness and recovery dur-
ing which time the dengue virus may be transmitted
by Aedes species mosquito bites or blood transfusions.
Although the traditional mosquito vector of dengue
(and yellow fever) is Aedes aegypti, the Asian tiger
mosquito, Aedes albopictus, has recently emerged as a
competent secondary vector of dengue (Figure 1).
Aedes albopictus has now been distributed worldwide
by the international tire trade, and has now been iden-
tified as the primary mosquito vector in recent dengue
and chikungunya epidemics in India and the Indian
Ocean islands.37

Although most cases of dengue in developed
nations are imported and rarely autochthonous,
dengue could be transmitted by infected Aedes species
mosquitoes either on aircraft or in airports.37 In 1998,
dengue fever virus infections were reported in a
German couple returning to Germany from a vacation
in Hawaii; and airport transmission by an Aedes
species mosquito was suspected, rather than in-flight
mosquito transmission.38

Air-imported dengue will pose a much greater
threat to the US and other developed nations than
imported malaria for several reasons including: (1)
There is a new secondary vector, Aedes albopictus that
is now dispersed throughout the US (26 states) and
worldwide.37 (2) Although initial cases of dengue are
often mild or subclinical, they are infectious and may
be transmitted by mosquitoes and blood transfusions;
and subsequent infections can be fatal.37 (3) Unlike
malaria, there are no chemoprophylactic or therapeu-
tic treatment options for dengue.37 (4) Lastly, there is
no vaccine for dengue prevention, and vaccine devel-
opment has been hampered by multiple serotypes
and inherent risks of vaccine-induced autologous
cytokines responsible for DHF and DSS.37

Chikungunya virus: Chikungunya, a viral disease
characterized by fever and painful arthralgias, was
first described in Tanganyika (now Tanzania) in 1952-
53.39,40 The causative virus was later isolated and
classified as a positive strand RNA alphavirus
(Togaviridae).39 In the Makonde language of East
Africa, “chikungunya” means “that which bends up”,
a vivid description of the stooped and painful posture
that may develop after the persisting arthritic symp-
toms that follow the acute febrile illness.40

Chikungunya fever shares many of the same clinical
and epidemiological characteristics as dengue fever
including: (1) an acute febrile illness with high
viremias, often complicated by coagulopathies and
liver dysfunction; (2) arthropod-borne transmission
by Aedes species mosquitoes, originally limited to
Aedes aegypti in Africa and Asia, and now supported
by a widely distributed new vector, Aedes albopictus;
(3) a reservoir in humans with high viremias that sup-
ports both human-mosquito-human transmission and

nosocomial human-to-human transmission; (4) a
capacity for recurrent infections by multiple geno-
types; (5) no specific chemoprophylactic or therapeu-
tic treatment options, and no vaccine for primary pre-
vention; and (6) increasing air importation by infected
travelers returning from vacations in popular disease-
endemic locations to developed countries with tem-
perate climates, competent Aedes vectors, and no herd
immunity—all of which will support autochthonous
transmission.40

Beginning in 2004, there have been recurrent epi-
demic outbreaks of chikungunya in Africa and Asia,
starting in Kenya (2004), spreading rapidly to the
islands of the Indian Ocean (2005-2006), and to India
(2005-2007).40,41 The initial mosquito vector of chikun-
gunya in Africa (Kenya) and the Indian Ocean islands
(Comoros) was Aedes aegypti, later replaced by Aedes
albopictus as a primary vector in subsequent Indian
Ocean island (Mauritius, Madagascar, Mayotte,
Seychelles, Reunion) and Indian epidemics.40,41 By
early 2005, air imported cases of chikungunya were
being increasingly reported in Europe in travelers
returning from vacations in Indian Ocean island
resorts.40 From April 1, 2005, to February 28, 2006, 307
imported cases of chikungunya, were confirmed in
France.42 By 2006, imported cases were also confirmed
in Germany, UK, Belgium, Switzerland, Norway,
China, and the Czech Republic.43 In March 2006,
human-to-human transmission first occurred in
France in a nurse caring for a patient with chikungun-
ya and high viremia.40,41 During 2005-2006, the US
CDC reported 12 cases of air imported chikungunya
confirmed both serologically and virologically in trav-
elers who returned to the US from regions know to be
epidemic or endemic for chikungunya.44 In recent
chikungunya outbreaks in West Africa (Gabon, 2007)
and India (Delhi, 2006), co-infections with chikungun-
ya and dengue viruses were initially reported with A.
albopictus identified as the principal vector for both
viruses in the African outbreak.45,46 In 2008, Bonilauri
and co-investigators isolated chikungunya viruses
from Aedes albopictus mosquitoes collected in Italy and
concluded that the virus was in active circulation in
competent mosquito vectors in Italy and ready for
autochthonous transmission.47 Like the West Nile
virus, the chikungunya virus has now been distrib-
uted by global air travel from its origins in Africa to
developed nations in Europe with a competent mos-
quito vector, A. albopictus, another recent import; a
welcoming temperate climate, and an absence of herd
immunity.37,41,47

The origin of the terms “airport malaria” and
“disinsection” have been attributed to Dr. Norman G.
Gratz (1925-1985), a medical entomologist and long-
term Director of Vector Biology and Control at the
World Health Organization (WHO), who wrote in
1999: “The number of cases of ‘airport malaria’, plus
cases of airport things we do not know about, demon-

Infectious Disease Transmission during Air Travel continued
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strate that aircraft disinfection (later ‘disinsection’) is
often very necessary indeed.”48

The WHO issues International Health Regulations
(IHR) periodically with recommendations for
air-craft disinfection and disinsection (available at
http://www.who.int/csr/ihr/en – last accessed Dec-
ember 2010), which some vector-borne disease
endemic nations enforce. The most commonly used
insecticides which are sprayed, with or without prior
announcement, on passengers and their belongings
in the aircraft cabin are the synthetic pyrethroids,
usually d-phenothrin or permethrin. The synthetic
pyrethroids are considered the safest pesticides for
human use; are found in most insect spray and aerosol
repellants; are used to impregnate clothes, curtains,
and fabrics; and may precipitate bronchospasm if
sprayed in the face, especially in chemically sensitive
or atopic persons.   

Prevention and control strategies for the in flight
transmission of vector-borne infectious diseases by
infected arthropod vectors include combinations of
the following: (1) personal protection of passengers
and air crews on the ground with topically applied
insect repellants containing 20-40% DEET (N, N-
diethyl-3-methylbenzamide) or 7-20% picardin; (2) the
use of pyrethroid-impregnated seat cushions or
upholstered fabrics, pyrethroid-impregnated air cur-
tains on cabin outer doors, between cabin compart-
ments, and on outer exits of airport jet-ways and
boarding ramps; and (3) the disinsection of aircraft
with aerosolized pyrethroids as required by nations
enforcing the WHO IHR.49

Conclusions
Prepackaged frozen meals requiring less food han-

dling in flight may have indeed reduced the fecal-oral
transmitted outbreaks of enteric bacterial and entero-
toxic acute gastroenteritis, but have not restricted out-
breaks of noroviruses, which are highly pathogenic,
environmentally stable, and can be aerosolized as
droplet nuclei and spread by fomites and contact with
contaminated surfaces. Despite the early warnings by
Dr. Norman Gratz and others, vector-borne infectious
diseases, such as West Nile virus and chikungunya,
have now been effectively disseminated by air travel
and have led to autochthonous transmission and clus-
ter outbreaks in developed nations with competent
local mosquito vectors.37,41-44,48 Lastly, human behavior
can neither be predicted nor controlled, rendering
mass pre-flight health screening for communicable
diseases inefficient and impractical.  Only the cooper-
ation of the global aviation industry and the medical
and public health communities in the health educa-
tion of the air-traveling public will ameliorate, but 
never eliminate, the risks of infectious disease trans-
mission during air travel.
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Figure 1.
An Aedes albopictus female is shown taking a human blood meal. A. albopictus is a new competent mosquito

vector for both the chikungunya and dengue viruses that has now been disseminated globally by international
trade and is poised for local transmission. Source: United States Centers for Disease Control and Prevention
(CDC), Atlanta, Georgia USA. CDC Public Health Image Library (PHIL). PHIL Identification number 4489.
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The effects of travel relat-
ed illness on older peo-
ple are poorly recorded.

One general practice based
study of medical intervention
for illness sustained abroad
and its impact on over 65 year
olds, showed that almost half
became ill. Much was minor in
nature and responded to self
medication, but ill health often
interfered with holiday plans and for some ruined the
vacation.1 Adventurous older people are exploring
distant parts of the globe with hostile climates, which
present a challenge to health. 

Summary
Older people are vulnerable in a very hot, arid or

humid environment due to:
• increased frailty and disease load, 
• reduced efficiency of adaptive processes and 

control of fluid balance
• increased sensitivity  to water depletion
• less ability  to excrete  salt load, or to adjust to 

salt deficiency
• greater risk of developing hyperkalaemia
• reduced sensibility to sensation of thirst
• higher risk of dehydration
• diminished sweating capacity

ELECTROLYTE AND FLUID IMBALANCE
Poor control of fluid balance in elderly travellers can
have an adverse effect on well-being, when they are
exposed to high environmental temperatures. Body
fluid regulation is critically affected by age- related
changes in function of sweat glands and kidneys and
in the sensation of thirst. Older people are more vul-
nerable in a very hot, arid, or humid environment
than the young, due to increased frailty and disease
load, but also to reduced efficiency of adaptive
processes and control of fluid balance. 

Increasing age brings decline in body mass – the
percentage of water in the body in the old is lower
than in young adults – and the decrease in intracellu-
lar volume is more marked than in extra cellular vol-
ume. Losing a litre of water has a proportionately
greater adverse effect in the aged.2

Under heat stress, regulation of body fluids,
depends upon kidney and sweat gland function and
thirst sensation. Homeostasis is affected by intrinsic

and extra renal control mecha-
nisms. The ageing kidney
exhibits detrimental anatomi-
cal and functional change over
time. Renal mass is lost and
there is decrease in renal blood
flow, with an almost linear
decline in glomerular filtration
rate.3 Older people are more
sensitive to water depletion.
Attenuation of renal tubular

activity results in impaired renal response to arginine
vasopressin and elders are more sensitive to water
depletion. They are also less responsive to the renin-
angiotensin-aldosterone axis and have decreased plas-
ma renin and aldosterone activity, which predisposes
them to natriuresis and salt depletion. The decline in
renal function also ensures they are less able to excrete
a salt load, or to adjust to salt deficiency. 

Even without the effects of renal disease the old are
at greater risk of developing hyperkalaemia due to
reduced kidney function and reduced ability to cor-
rect acid load.4

Fluid deprivation, or restriction in a very hot envi-
ronment, such as the tropics, can have a deleterious
effect on the elderly traveller. In aged people, control
systems for thirst and satiety are attenuated. There is
a reduced sensation of thirst. They have a higher
osmotic operating point for thirst awareness and a
decreased response to unloading of baroreceptors by
hypovolaemia.5 Due to this lack of awareness, there is
a higher risk of dehydration occurring. There is also
marked atrophy of sweat glands with ageing and
reduced neuro-humoural control. Diminished sweat-
ing capacity contributes to thermo-regulatory failure,
compounded by impaired vasodilatation. Both water
deficiency and salt-efficiency heat exhaustion occur in
elderly people who exercise hard in conditions of heat
extremes. 

Dehydration is the most common fluid and
electrolyte imbalance in old adults, with three ele-
ments to be considered:

Isotonic dehydration involves a balanced loss of
solutes and water, which occurs with severe vomiting,
or diarrhoea – common occurrences in world trav-
ellers.

Hypotonic dehydration occurs when sodium is lost at
a greater rate than water, resulting in serum sodium
concentration of less than 130mmols./litre 

Hypertonic dehydration is where water losses exceed
these of sodium, and serum sodium concentration is

Health of the Elderly Traveller (Part V)

Travel Induced Illness
“Travel in the young is a part of education: in the old, part of experience.”

Francis Bacon.

I B McIntosh

Travel to hot, arid, dry and humid places
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greater than 145mmpl/litre. This can occur with fever
or decreased water intake. 

Hypernatraemic dehydration also often occurs in eld-
erly people in very hot conditions, as  an end
result of heavy sweating, as sweat is a hypotonic  salt
solution. 

Co-morbidity can increase the likelihood of illness
from exposure to enduring heat and humidity
extremes.6 Drug medication can interfere with excre-
tion of free water and diuretics have a high incidence
of adverse effects on fluid balance.7 Medical condi-
tions which reduce cardiac and renal reserves can
affect capacity to respond adequately to heat stressors.
Chronic renal failure, the end point of diabetes melli-
tus, hypertension, renal sclerosis or obstruction and
the tendency to slip into cardiac failure, are common
conditions affecting elderly people. The afflicted easi-
ly move into critical water and fluid imbalance when
exposed to heat stress.

Identifying those at potential risk
Three groups of elderly people have been identi-

fied as at higher risk of developing heat exposure
problems. 

1 Active people fit enough to indulge in hard exer-
cise, can incur significant water and electrolyte losses
when pursuing strenuous physical activities in hot
climates, particularly if these occur at high altitude.

2 Sedentary elders who are  over-clothed, drink
inadequate fluids, fail to replace loss of salt, rely on an
inadequate adaptive sweating capacity and vasodi-
latation to dissipate heat

3 People with chronic conditions, such as renal, or
cardiac failure.

Symptoms of dehydration
Classic symptoms of water depletion are:
• fatigue, 
• giddiness 
• thirst with nausea,
• vomiting
• muscle cramps. 
The condition may result in heat stroke and death.

In predominant salt depletion, thirst is less marked,
but fatigue is more prominent as is giddiness and
vomiting, with potential death from oligaemic shock.

There are no pathognomonic signs, or symptoms. The
most useful indicators are dry mouth, tongue and
mucous membranes, sunken eyes, body weakness,
and confusion, which are however common to other
conditions in older people. Thirst is the main presen-
tation in water deficiency, but less so with salt short-
age. The volume of urine is low and concentrated. 

Prevention of Dehydration
Those at high risk should be identified prior to

global travel to very warm, humid areas. Diabetics
particularly and those with thyroid disease should be

targeted. Potential elderly travellers need advice on
risk and preventive measures. Ensuring appropriate
fluid intake and reducing insensible heat loss by
behavioural precautions are important, to maintain
adequate fluid balance. Light fabric, loose-fitting
clothing of light colour should be worn. 

Adjustments in medications such as diuretics may
be necessary. Adequate fluid and salt intake is vital
with a recommended daily intake of fluid of 1600 mls.
per 70Kg of weight in 24 hours, enhanced in hot, dry
temperatures overseas.8

Salt supplementation will be appropriate for phys-
ically hyperactive old folk, especially those on high
treks or desert and jungle safari.9

Attention should be drawn to the health hazard of
physical over-activity in heat extremes. The need to
carry water and check for indicators of possible fluid
imbalance must be emphasised in the pretravel con-
sultation.

Conclusion
Fluid and electrolyte imbalance can affect elderly

travellers to hot climatic regions. Reduction in effi-
ciency of renal water and electrolyte regulation,
sweating function and thirst sensation make older
travellers a higher risk group.

Water and salt deficiency heat exhaustion can lead
to oligaemia and heat stroke in old travellers. Intense
physical activity in hot, arid and humid conditions is
likely to promote water deficiency in the old. Pre-
existing cardiac and renal disorders increase the risk
of fluid imbalance,

At-risk world travellers should be identified prior
to travel and advised of the risk and appropriate
precautions to minimise it.

GASTROINTESTINAL ILLNESS
(acute gastrointestinal enteritis [AGE])
Accounted for half of all reported illness in a study,
with heart and skin conditions in second place.
Cardiac problems
often resulted in
hospitalisation.
10% successfully
self treated. 18%
sought medical
consultation and a
visit from a doctor
while abroad. 8%
were hospitalised
because of travel
induced illness
and 11% were ill enough to seek consultation with a
doctor on return home.1

Surveillance of 14,227 air travellers of all ages
returning to Scotland from abroad revealed 37% were
affected by illness.10 Alimentary symptoms accounted

Health of The Elderly Traveller (Part V) continued

Infection Risk-Travellers Diarrhoea
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for 76% of symptoms. Some of this infective illness
was preventable and might have been avoided by
good pretravel advice and precautions. Older trav-
ellers may be more adversely affected by AGE if they
become dehydrated and lose electrolyte balance.11

Travel related diarrhoea (TRD)
TRD is the predominant travel associated illness,

with prevalence rates varying from 8% to 50%
depending on country visited.12,13,14,15

• World travellers are 6.5 times more likely to
experience TRD than if they had stayed at
home.10

• Three levels of risk for TRD are identified with
intermediate incidence rates occurring in desti-
nations in the Caribbean, Southern Europe, 
Israel and Japan and South Africa and high rates
between 20 and 55% in developing parts of the
world. (16 rates of 20-55% occur in developing
parts of the world.16

Usually the result of ingestion of infected food or
water and defined as three or more unformed stools in
24 hours, with one associated enteric symptom of,
abdominal pain, cramps, vomiting, fever, or tenes-
mus. Often, with  sudden onset acute diarrhoea, no
invasive pathogen can be identified and fluid and
electrolyte disturbance is not a major concern. The
clinical syndrome can be due to:

• Enterotoxigenic E.Coli ETEC) is most common 
• Campylobacter,
• Salmonella 
• Rotovirus 
• Norovirus.
Some cases develop into dysentery- diarrhoea con-

taining blood -usually caused by shigella dysenteriae,
or entamoeba hystolytica – an important management
distinction.12

Symptoms
Diarrhoea frequently starts two to three days after

exposure to infection, or a new environment. A second
episode often commences a  week later. Untreated the
condition lasts about 4 days, with 1% of the affected
suffering symptoms for a month.6 In the very old,
associated dehydration and loss of body salts may
endanger life.

Management
Two thirds of sufferers choose to treat their diar-

rhoea, with half self- medicating and the others seek-
ing professional prescription.1

Anti-motility agents are available as over-the-
counter (OTC) pharmacy products and are used
widely without adverse effect. TRD could be avoided
if the traveller abstained from consumption of con-
taminated food and water and was scrupulous with

personal hygiene in hand washing, after toilet and
food contact. Codeine preparations are commonly
used by travellers as anti-diarrhoeal remedies.7

Loperamide, an anti-motility agent, can be consid-
ered the anti-diarrhoeal of choice for symptomatic
treatment.17,18,19 Placebo studies show antimotility
agents to be fast acting and clinically effective in
mild to moderate, non-invasive diarrhoea.20,21 They are
safe and effective when used in non-dysenteric  diar-
rhoea.21,22,23 They relieve acute intestinal spasm,
abdominal pain and distension, common symptoms
of acute diarrhoea. Loperamide is a peripherally act-
ing opiate without abuse potential, which does not
cross the blood-brain barrier and has little impact on
the systemic circulation due to its mainly liver and
faecal excretion. A therapeutic 4mg. dose of lop-
eramide in a healthy adult does not slow orocaecal
transit and in diarrhoea states will normalise transit.17

There was no prolongation of illness or complication,
if these drugs were administered in cases of diarrhoea,
where invasive organisms were identified, when used
with antimicrobials.24,25 These drugs will reduce the
number of unformed stools and shorten the duration
of symptoms. When compared to the antimicrobial
medication alone, they do not prolong fever or delay
pathogen excretion in stools. 

Many elderly people take other routine medica-
tions and possible drug interactions must be
considered before prescription. Loperamide may
mask dehydration and depletion of electrolytes.
Dehydration may increase the variability of response
to the drug.

The early use of this medication may be indicated
in older travellers. Delay in active treatment interven-
tion is difficult to justify.26 An appropriate prescription
can bring travellers prompt relief and diminish risk
from dehydration.

Use of loperamide and an antimicrobial brings
fastest relief with quinolones, cotrimoxizole and doxy-
cycline all effective. Quinilones work in single, two
and three dose regimens and prolonged medication is
unnecessary. 

Oral replacement therapy (ORT) must be consid-
ered for the frail elderly as they are at higher risk from
dehydration.27

Conclusion
Pre-travel advice regarding traveller’s diarrhoea

can help to reduce the duration of the illness.28

Patients should be encouraged to carry OTC
medications such as loperamide and self treat simple
acute episodes of TRD.29

Use of an antimotility agent and an antibacterial
brings fastest relief.

ORT should be considered early as dehydration
can present early in older people with acute diarrhoea.
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HIGH ALTITUDE ILLNESS
Many older people are adventurous and
participate in holiday packages which can
expose them to high altitude environments.
Several of the world’s airports such as La
Paz and Cusco are 3,000m above sea-level
and arriving passengers can succumb to
altitude illness on arrival. Standard  tours
across Chile, Bolivia, Peru, the Andes and
the North American Rockies can bring
high altitude illness. One of my patients
developed Acute Mountain Sickness  in a
taxi crossing the high mountain pass between
Marrakesh and the Sahara. Himalayan tours are pop-
ular, with no age exclusions and travellers frequently
get altitude sickness on walking treks in Nepal and
Bhutan. Many tourists, including the elderly, are
unaware of the health risk they run by exposure to
high altitude.

This can induce illness from acute mountain sick-
ness (AMS). The partial pressure of oxygen in the
atmosphere diminishes with increasing altitude.
Older people with diminished lung cpacity and func-
tion (see Chap.1) when exposed to lack of oxygen are
more disadvantaged compared to the young. They are
also vulnerable to complications of exposure to
increasing altitude. Travellers  living at high altitude
can experience headaches, breathlessness, poor sleep
and loss of appetite. These are symptoms of AMS  – an
uncomfortable but not life threatening condition. If
symptoms become severe and increase in altitude con-
tinues, an increase of fluid in the brain (High Altitude
Cerebral Oedema - HACE), or fluid in the lungs (High
Altitude Pulmonary Oedema - HAPE) can happen
and these conditions can kill quickly. Older people are
also at greater risk of  stroke and retinal artery occlu-
sion due to the increase in viscosity in the blood which
occurs with altitude. Altitude starts to have an effect
between 1,500 - 2,000m. The body tries to make up for
the change in oxygen levels over a few days of expo-
sure. 

Given enough time to adapt, most people can
adjust to altitudes up to about 5,000m (Everest base
camp level). The body slowly adapts to lower oxygen
levels – acclimatisation-but different people acclima-
tise at different speeds Ascending too fast to above
2,500m and maintained, or increased altitude there-
after exposes the individual to altitude illnesses which
are common. There are no indicators to identify those
at high risk with first exposure to a high altitude
environment. However if an individual has suffered
symptoms on previous exposure, they are more likely
to experience them on further exposure.

Symptoms of AMS are 
• Headache
• Nausea 
• Vomiting
• Fatigue 
• Poor appetite
• Dizziness
• Sleep disturbance

Dehydration, the most common fluid
and electrolyte imbalance in old adults as
mentioned previously, can also add to the

risk from AMS. High altitude environments are often
very dry and water sources limited, Strenous activity,
over-heating and inadequate fluid intake makes
dehydration a significant risk for those who travel
high.

Management Guidelines
Pretravel precautionary advice is important with
instructions to:

• Travel slowly, over 3,000m. 
• Sleep no more than 300m higher then previous 

night at the end of each day. (Going higher is
possible if there is desent to lower level to sleep
each night , sleep (“walk high- sleep low”). If 
impracticable and descent is not possible, a rest
day before further ascent allows body time to 
‘catch-up’.

• Consider use of a carbonic anhydrase inhibitor 
prior to entering this environment. 

Acetazolamide (Diamox) can be used to reduce the
effects of AMS and is useful where large height
gains are unavoidable. It does have side effects of
sudden paraethesia in limbs and increases risk from
dehydration.

• Use a simple scorecard  to measure disturbance
to normal breathing and sleeping and question 
whether  are symptoms getting better or 
worse? 

• If symptoms worsen , descent is obligatory – to
at least 500 to 1,000m lower level for sleeping). 

• Give the body extra time to acclimatise. 
• Maintain a high fluid input to avoid

dehydration.

MOTION SICKNESS
(kinetosis)
This occurs where there is disagreement between
visually perceived movement and the vestibular
system’s sense of movement.

This can occur on any form of transport with most
people affected on ships and small boats, in cars and
coaches. Dizziness, fatigue, and nausea are the most
common symptoms of motion sickness. About 33% of
people are susceptible to motion sickness even in mild
circumstances, such as being on a boat in calm water.

High Altitude Effects

Health of The Elderly Traveller (Part V) continued
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Nearly 66% of people are susceptible in more severe
conditions. Elderly people are no more susceptible
than the young, but prolonged vomiting can bring
electrolyte disturbance and dehydration with more
serious consequences in older people. Antiemetic
medication can also interact or interfere with routine
medication. 

Seasickness
100% of ship passengers can suffer in rough condi-

tions, particularly in Southern Ocean and Drake
Passage. Most cruise ships however have stabilisers
which diminishes roll and reduces the number of
affected passengers. Cabins at the centre of the ship
display least vertical acceleration,

Vehicle sickness
The effect is worst when looking down and is sig-

nificantly lessened by looking forward and outside of
a land vehicle. The front seat of a car, forward coaches
of a train, upper or wing seats in a plane may give a
smoother ride. Looking out of car or coach into the
distance can reduce effects. Reading aboard a car or
coach is best avoided.

Antiemetic Management
Prophylactic medicaments should be taken an hour

or two prior to exposure to the unstable environment. 
Favoured drugs are cinnarizine, scopolamine and

promethazine. Scopolamine is more effective than
cinnarizine, but in mild motion cinnarizine is better
tolerated.    

PSYCHOLOGICAL  ILLNESS
Britons face travel over, under or across the sea when
undertaking travel abroad. Air, land and sea transit
creates anxiety in older travellers. Slowing of mental
response to stimuli and central processing informa-
tion and slower reaction to cognitive tasks in old age,
makes them more vulnerable to stressors now insepa-
rable from global relocation.30 Passage to and through
air terminals, rail termini and sea ports has become

more stressful and anxiety-provoking. There are con-
cerns about the mechanical safety of aeroplanes and
rational fears of hijack, terrorist attack, and the physi-
ological effects of prolonged travel on the venous cir-
culation.

Many older  people find  conventional travel
modes and translocation moderately or severely
stressful, with many fearful and  some phobic of trav-
el. Anxiety generated by relocation and transportation
is associated with travel fatigue which can last for a
day or two after arrival.31 The increase in heart rate
and blood pressure associated with the anxiety of air-
port transit may only discomfit a fit traveller but can
be disadvantageous  in older people. In those with
cardiac problems this may precipitate arrhythmia,
myocardial infarction and stroke.32

Terrorist attacks of 2001 brought a disproportionate
public psychological response in that, many potential
travellers gave up flying and took alternative trans-
port. Analysis of fatal accidents showed the number of
Americans who lost lives driving on roads, to avoid
flying, was higher than all those killed on affected
flights. Their behavioral response was disproportion-
ate to the actual personal risk of flying. This risk
misperception with change in behaviour provokes
unnecessary and inappropriate anxiety. Worries about
developing deep vein thrombosis with prolonged
flying are common, with the public relatively well
informed about risk, but poor in risk assessment. The
disproportionate reaction to dread risk events merits
reconditioning of the individual and education in risk
assessment.34,35

Health professionals working in the travel health
scene should be aware of the psychological effects of
relocation and transit and the risk to the well being of
older and vulnerable people embarking on interna-
tional travel. They deserve risk assessment before
departure, information on potential health challenge,
education regarding misperceptions and encourage-
ment to take measures to minimise threat. They
should be identified and offered counselling and treat-
ment. Appropriate advice and improved preplanning
could diminish the impact of  many travel induced
stressors. 

Management
• Provision of informative facts on actual risk 

and dread risk and correction of misperceptions 
• Preplanning of travel programme
• Recommended precautions eg deep vein

thrombosis
• Advice on available therapy (eg panic states 

and phobias)

Iain B.McIntosh,
BA(Hons), MBChB, DGMRCP, FFTMRCPS(Glas).
President BTHA.

Transportation Effects
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Expedition Medicine comes of age
M Townend

An expedition has been defined as a journey
undertaken by a group of people with a
definite objective1 or as an organised journey

or voyage, especially for a scientific or military
purpose.2 Expedition medicine, the medical care of
participants in expeditions, has been described as one
of the four supporting pillars of travel medicine.3 It
encompasses a wide range of topics ranging from
tropical diseases to high altitude physiology and
medicine, in environments ranging from hot climates
to polar travel and from marine and diving environ-
ments to deserts. In addition it includes trauma care,
planning and logistics, teamwork and leadership and
medicolegal considerations. 

Research into the problems of expedition travel,
particularly at high altitude, has been undertaken
since at least 1920, when Kellas4 conducted a field
study on an expedition to Kamet (7756 metres), later
climbed by Shipton and Smyth in 1931. Kellas’s work
came to an untimely end when he died on the
approach to Everest in 1921, but his work on the use of
oxygen at high altitude and the work of Finch5 led to
the use of oxygen during the ill-fated 1922 and 1924
British expeditions which attempted the first ascent of
Everest (8848 metres), the latter now best remembered
for the deaths of Mallory and Irvine and the still open
question of whether they reached the summit before
the fatal outcome.

Probably the next significant research landmark
was the Himalayan Scientific and Mountaineering
Expedition 1960-62,6 which celebrates its 50th anniver-
sary this year, in which a British group carried out
physiological investigations at base camp (4500
metres), the Silver Hut (5880metres) and camps 3 and
5 on Makalu (6350metres and 7400metres). Since then
research has continued apace, and in 2007 the
Caudwell Xtreme Everest team7 climbed Everest
from the south, via the South East Ridge, setting up
laboratories at Base Camp (5300metres), in the
Western Cwm (6400metres) and doing experiments on
the South Col (7950metres). The climbing team also
sampled arterial blood on the Balcony at 8400metres.

When the author took part in his first expedition, to
Kalanka (6931 metres) in the Garhwal Himalaya in
1974, there was little or no training in expedition med-
icine available. Thanks to the dedication of a relative-
ly small band of enthusiasts there are now courses
available for doctors, nurses, medical students and
paramedics from organisations such as Expedition
Medicine8 and Wilderness Medical Training9 covering
high altitude, desert, jungle, diving and polar expedi-
tions. A Diploma in Mountain Medicine is now
awarded by the University of Leicester and under-
written by Medical Expeditions (Medex).10 The
Diploma covers not only high altitude physiology and
medicine and other aspects of travel medicine but also

practical mountain skills.
In addition to training courses there are many pub-

lished texts, some of which are listed at the end of this
article to which the aspiring expedition doctor, nurse
or medic can refer, all of which contain valuable
information. 

With the exception  of the Diploma in Mountain
Medicine, academic recognition of expedition
medicine as a specialty has been slow to emerge but
the latest step in the recognition of this specialist area
of travel medicine has come with the establishment
of a Sub-Faculty of Expedition Medicine of the
Australasian College of Tropical Medicine.11 The Sub-
Faculty recognises a matrix of knowledge including
diving, hyperbaric and marine medicine, tropical and
travel medicine, environmental medicine, epidemiol-
ogy, specific locations and type of expeditions, expe-
dition illness and injury, retrieval medicine as crisis
management, hazards of flora and fauna, generic
skills and medicolegal aspect of expeditions. With
the establishment of the faculty the specialty of
Expedition Medicine has now surely come of age and
has achieved the academic recognition that it
deserves.
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Health Care of Asylum Seekers in the UK –
A Review
A E Power

Every year, over 25,000 individuals come to the
UK as asylum seekers. These are not migrant
workers seeking job opportunities or people

simply seeking a better life; they are people who have
fled with urgency from violence and persecution of
their home country in the hope of gaining protection
and residency in a safer part of the world. The United
Nations Convention defines asylum seekers as “Any
person, who owing to a well founded fear of being persecut-
ed for reasons of Race, Religion, Nationality, Membership of
a particular Social Group or Political opinion, is outside
the country of his Nationality, and is unable to, or owing
to such fear, is unwilling to avail himself/herself of the
protection of that country.”1

As asylum seekers are of all ages and backgrounds
and arrive from all corners of the world, they bring
with them their own languages, cultures and,
inevitably, their own health concerns and illnesses.
For health professionals interested in travel medicine,
this unique situation brings global health right to our
doorsteps.

Physical Health Needs of Asylum Seekers
The majority of asylum seekers arrive into the UK

in good health. However several groups may be more
in need of health care on arrival than others - the very
young, the very old, those with chronic health condi-
tions and pregnant mothers, who often arrive late in
their gestation. 

When considering the health of asylum seekers, it
is important to put one’s knowledge of global epi-
demiology into practice to suggest which illnesses
they may have been exposed to in their home country,
or en-route to the UK. For example, evidence of blood
borne viruses such as Hepatitis B are found in around
1% of the UK population, whereas in China 8% of the
adult population has chronic infection.2 One study has
shown that 21% of migrants from sub-Saharan Africa
were carriers of Hepatitis B.3 Similar variation is seen
across the globe for HIV, with countries such as
Zimbabwe having a prevalence of 15-20%.4 Other con-
ditions that are common in asylum seeker communi-
ties in the UK are anaemias such as B-thalassaemia
and parasitic infections such as malaria and schistoso-
miasis, which can have long term complications of
liver failure and squamous cell bladder carcinoma
respectively.1

Asylum seekers often experience poorer health
long term than UK citizens due to the standards of
care in their country of origin - for example, childhood
vaccination schemes and adult screening programs
may have been nonexistent in some unstable areas.
Periods of malnutrition in childhood years can also

lead to poorer health overall in later life.
Mental Health Needs of Asylum Seekers

Perhaps less obvious aspects of asylum seekers’
health are issues of mental health and wellbeing.
Asylum seekers are not holiday-makers and many of
them have experienced terrifying and traumatising
events prior to their departure. For example, 10-15%
of asylum seekers have histories of torture5, and many
others have experienced rape, violence or other forms
of persecution. 

Such occurrences can lead to the development of
Post Traumatic Stress Disorder, which can manifest
months after the event as insomnia, intense anxiety,
emotional numbness, and hypervigilance. Sufferers
often experience crippling flashbacks that cause them
to retreat into their homes and become isolated. 

Other mental health conditions, such as depres-
sion, chronic anxiety and agoraphobia are widely
reported amongst asylum seekers, with studies show-
ing that as many as 2 out 3 asylum seekers suffer from
anxiety or depression at some point.3 Often these con-
ditions are brought on or aggravated by the stress of
living as an asylum seeker in the UK. Individuals who
apply for asylum are usually far away from family
and often lack close social networks. They face on a
daily basis the confusion of a new culture and must
navigate a confusing legal process with constant fear
over their futures. As they are not permitted to work,
they are forced into poverty and cannot become self
sufficient. We know that social isolation and poverty
are two factors that result in poor wellbeing and in
addition, the mental health charity MIND goes as far
to say that “the process of asylum itself is damaging to
mental health.”6

Health practitioners who meet asylum seekers as
patients should remember that the presentation of
mental illnesses may be complex. In some cultures,
raising psychiatric issues is taboo and it is not accept-
able to seek help. In others, particularly African coun-
tries, “active forgetting” is encouraged to deal with
stressful events, which contradicts our western ideals
of counseling and talking through our problems.
These taboos may lead to a process of somatisation
whereby psychological issues present as physical
complaints. Such patients often experience poor sleep,
non-specific pain with no obvious cause, lethargy and
headaches. Alcohol abuse may also be employed as a
coping strategy. 

Suggestions for a positive health care system
As health practitioners, it is often not within our

scope to try and alter policy and regulations created
by lawyers and politicians. However, it is our duty to
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provide care, and for an asylum seeker, the staff in a
GP surgery can be the first caring people they meet in
the UK. It must be remembered, however, that the
public’s opinion of asylum seekers is frequently poor.
This is fueled by the media painting a picture of
‘bogus’ asylum seekers who are a burden to society
and not really in need of protection. These attitudes
were uncovered in a recent British Red Cross Survey,
where it was shown that 48% of the public would
attribute the words “uneducated, hostile, lazy or cow-
ardly” to asylum seekers – whereas, for example, 33%
of asylum seekers have professional qualifications or
degrees.7,8

To put in place a health care system that works
positively for asylum seekers, I put forward these
three suggestions: 

1 Remove barriers to care: Services should be
easily accessible and publications should be 
provided in as many languages as possible, 
with translation services available when
needed. The clinical rooms should be made to 
feel as ‘un-clinical’ as possible, removing any 
unhelpful associations that may cause flash
backs of harmful memories, such as jangling 
keys or banging doors.

2 Provide a holistic attitude to care: Staff should 
aim to treat every patient as an individual and 
take into account factors beyond health that 
may influence their wellbeing. A practitioner 
caring for asylum seekers should aim to create 
a consulting atmosphere that allows relation
ships to form on the basis of mutual respect 
and encourage a ‘safe space’ where patients can
talk over their concerns, recognising the health 
benefits that easily accessible and patient-
centered care brings. 

3 Fight against stereotypes: By welcoming
asylum seekers and looking positively at the 
diversity of lifestyles and experiences they 
bring, healthcare workers can help counteract 
negative public opinion and allow people

seeking asylum to become more active, more 
fulfilled members of our community. 

In seeking to deliver the best cross-cultural care,
we can also aim to provide the best possible welcome
to the UK. It is important that we do not see the chal-
lenge of cultural diversity as a burden, but welcome
the enrichment variety can bring to our medical prac-
tice and to our communities. Perhaps more impor-
tantly, this approach allows us a chance to offer aid
and assistance to one of the most vulnerable commu-
nity groups in today’s society. 

Anna E Power, 3rd Year medical Student, Glasgow University.
Prepared as part of a Student Selected Course in Travel Medicine
and Global Health.

With many thanks to Ann McDonald (Nurse Coordinator for
Asylum Seekers and Refugees, Stobhill Hospital, Glasgow) for
her assistance with this project. 
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1,000 BC: “Here, eat this root.”
1,000 AD: “That root is pagan, here, say this prayer.”
1860 AD: “That prayer is superstition, here, drink this potion.”
1930 AD: “That potion is snake oil, here, swallow this pill.”
1945 AD: “That pill is ineffective, here take this penicillin.”
1955 AD: “Oops, bugs mutated, here take this tetracycline.”
1960-2010: “More mutations, take this more powerful antibiotic.”
2020 AD: “Bugs have won. Here, take this root.” 

A Brief History of Medicine
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Health Care in the Gambia
K Dalton

Gambia is a tiny country in West Africa border-
ing both sides of the Gambia River. Once a
British colony, it has been attracting tourists for

30 years with a guarantee of winter sunshine   One of
the poorest countries in the world, health care for the
local and tourist population can be  rudimentary.
Tourists, secure in the knowledge that they have trav-
el health insurance, often assume that in  medical
emergency their urgent health care needs will be met
as  speedily and comprehensively  as within the NHS.
An adverse medical event due to Injury and disease in
countries in West Africa however, may expose the
patient to limited resources and health care  and
delayed treatment. The insurance company can only
provide the best locally available medical and nursing
care and evacuation and treatment may not equate
with that in the developed world. Climatic extremes,
poor roads and limited transportation ensure delay in
hospital access in emergency and  a paucity of health
professionals, hospitals, clinics and institutional
resources determines the quality of health care provi-
sion. Despite these limitations The Gambia remains a
popular winter vacation resort, with tourists unaware
of, or ignoring, the health risks inseparable from  vis-
its to the region. Travel health consultants should
apprise intending travellers of relevant health risks
and encourage appropriate precautions and pre-
planning for medical emergencies

In common with the rest of West Africa, the main
health risks are from malaria, intestinal diseases
spread by contaminated water supplies, and various
bacterial and fungal infections. Accidents and minor
injuries pose a greater risk because of the likelihood
of infection and treatment delay due to lack of
ambulance transport. This part of the world still has
occasional outbreaks of polio, yellow fever, endemic
TB, rabies, HIV and a host of unusual tropical diseases
– most of which pose little threat to the average
tourist.

Health care
There is only one major teaching hospital in The

Gambia, the Royal Victoria Trust Hospital (RVTH)
in Banjul. It has consultant specialists from various
disciplines, mainly from Cuba and other countries.
There is also an MRC unit in Bakau which specialises
in tropical diseases. Both of these are near coastal
tourist areas but are extremely busy and crowded. On
a recent visit to the children’s ward at RVTH, there
were three patients to every bed. In-patients are
dependent upon the family to provide bedding,
feeding and to go to the pharmacy to buy medicine
etc. This creates problems for the warded tourist,
especially if travelling on their own.

In addition to state institutions, there are several
private clinics around the same coastal area. Further

afield, there are smaller hospitals up country in
Farafeni, Bansang and Basse.  Because of the scarcity
of doctors, the majority of the country is served by
small local community health centres staffed by a
nurse or midwife and by pharmacies whose nurses
provide treatment, including minor surgery as well as
dispensing of medicines Traditional or herbal healers
are used by the local populace ( a traditional bone set-
ter did a first class job splinting my broken wrist – the
diagnosis missed by a UK hospital!) He charged
around £5, which included daily house calls.

Advice for travellers
It is essential that travellers seek up to date advice

from GP or travel clinic well in advance of their jour-
ney. Most of the health risks are  preventable!

Visitors to the Gambia  should drink bottled water
and canned drinks, avoid ice, ice cream, salads and
any fruit or vegetable which cannot be peeled.
Freshly cooked local food, including that from a street
stall, if prepared hygienically and adequately heated
in front of one, may be acceptable.

Especially during rainy season, good hygiene is
important to avoid fungal infections. Every small cut,
mosquito bite, etc. is likely to become infected. 

“If you start having chest pains, or think you will
need surgery soon, go to the airport”!

The nearest places for such treatments are in Dakar,
Senegal – 6 hours drive plus ferry crossing away,
or Europe – 6 hours flight. Medical evacuation from
up-country is difficult to organise and extremely
expensive!

Health Care for the Local population
The above comments apply to the local population.

They too could avoid and treat many endemic
diseases – IF THEY COULD AFFORD TO DO SO.
However, as most of the population survive on less
than $1 per day  their situation is very different. Due
to lack of funds, they do not have access to anti malar-

Jappineh Clinic
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ials, insect repellents etc. Easily treated conditions are
often left in the hope that they will go away, or treat-
ed with traditional remedies. This often results in
more serious medical problems. Small cuts on bare-
foot children’s feet quickly become infected. If left
untreated, this can lead to blood poisoning, gangrene
and  the need for emergency amputation. A poor fam-
ily faces a dilemma:whether to spend a day’s pay
transporting one child with a cut foot to a clinic, or
use the money to buy food for perhaps 17 other fami-
ly members living in the compound that day? This is
the reality of Gambian life.

There is now a Government initiative as part of the
Millenium Goals  to provide treated bed nets for all
pregnant women and children under five. Malaria
treatment is also given free of charge to this group.  All
others have to pay and, although it is not much by
European standards, many Gambians  struggle to
afford the cost of transport to their nearest pharmacy
– let alone the cost of buying malaria drugs. If treat-
ment is delayed, or not completed, there is a risk of
chronic malaria developing. 

When patients attend Government Clinics, they
first purchase a ticket and then usually have a long
wait  before being seen by a nurse. Because of lack of
resources, many  drugs prescribed are simply not
available and patients are then faced with travelling
around  private pharmacies trying to find them – and
hoping they can afford the drug if successful.

I recently met  a family with a severely schizo-
phrenic teenage son. An NGO had given them one
month’s supply of antipsychotic drugs and he had
been almost normal that month. The medication had
run out and parents  were once again having to stay
awake in turns observing him  and  tying him to the
bed when violent. The cost of keeping this boy on
medication for life would be 3,500 dalasis – around
£70 per month ,a sum about twice what his father
earns subsistence farming. They were desperately
looking for sponsorship to enable him to live a rea-
sonably normal life.

In  more rural areas access to  the most basic

medical care is even more problematic. Many up
country communities have no permanent clinic or
even pharmacy. Their only health care comes from
monthly visits by travelling nurses – mainly doing
routine vaccinations and mother and baby clinics.
Woe betide anybody who becomes seriously ill on any
other day of the month!

In the typical village of Jappineh, Central River
Region, (population around 6,000) villagers previous-
ly had to travel to Soma – around 20 kilometres over
very bad roads, by donkey cart, or local shared taxi to
reach the nearest pharmacy and small clinic.  To get to
the hospital at Farafenni, they needed to travel anoth-
er 20 kilometres and then take a ferry across the river.
Such a journey would be life threatening for an acute
abdominal emergency appendicitis, or a woman in
obstructed labour. 

The African Oyster Trust of which I am director is
establishing small clinics in rural areas of Gambia to
bring basic health care closer to local communities.
The  Trust welcomes volunteers – especially doctors or
nurses who would be happy to spend one month or
more up country in Jappineh, The Gambia.

Dalton K. African Oyster Trust, 2010. Travelwise, Winter.

Lady Kira Dalton, Director, African Oyster Trust, philanthropist
has worked voluntarily in The Gambia for 12 years and lives
there for much of the year. Africanoystertrust.co.uk

The Granary Cottage, Marton Road, Birdingbury, Warks.
CV23 8EH. kiradalton@onetel.com or kiradalton@onetel.co.uk

Health Care in the Gambia continued

African Oyster Trust
Volunteer doctors, nurses and students required in the
Jappineh Clinic, the Gambia.

One month attachment in rural Gambia
The African Oyster Trust welcomes volunteers – especially
doctors, nurses, medical and nursing students who would be
happy to spend one month or more up country in the clinic,
Jappineh, The Gambia.

Lady Kira Dalton, Director, African Oyster Trust.
Apply via Africanoystertrust.co.uk

Jappineh Clinic Jappineh Clinic
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Health Care for visitors and residents in West
Africa
A Melrose

The west coast of Africa was long known as the
Whiteman’s Grave because of the high death
rate from tropical disease. There are 16 nations

in a string of ex-German, French and British colonies
running round the Bight of Africa, each in a different
stage of development and struggling to develop
health care for its residents. Immunisations and anti-
malarials have brought a degree of protection to the
visitor. Several countries, once shunned by Euro-
peans, are now visited in increasing numbers by those
intent on  exposure to winter sunshine

Tourists, apparently protected by comprehensive
travel health insurance, often assume that urgent
health care needs will be met in medical emergency
overseas, as speedily and efficiently as within the
NHS. An adverse medical event due to trauma and
disease in countries in West Africa however, may
expose patients to limited resources and health care
and delayed treatment. Insurance companies can only
provide the best locally available medical and nursing
care. Evacuation and treatment may not equate with
that in the developed world. Poor communications,
climatic extremes, bad roads and limited transporta-
tion threaten delay in emergency hospital access.

Paucity of health professionals, hospitals, and insti-
tutional resources determines poor quality of health
care provision. Facilities are best in the cities, but
tourists  travel up-country and small ports of call often
have a rural hinterland, with difficult and distant
access to major cities. Traditional medicine, dependent
upon herbs and ancient and voodoo practices often,
form part of primary health care. Baseline statistics
of life expectancy and mortality rate and health pro-
fession to patient ratio, give a good indication of the
quality of health care provision in a country. None of
the 16 nations of West Africa will achieve their
Millennium Development Goals (MDG) of reducing
child mortality or improving maternal care. According

to the WHO, there have been some improvements in
the sub-region, with child mortality 165 deaths per
1000 births in 2005. The rate remains high in Benin,
Cape Verde, Gambia, Ghana, Guinea, Senegal and
Togo. Maternal mortality remains high – ranging
between 700 and 2,100 deaths out of 100,000 births for:
Benin, Ivory Coast, Senegal and Sierra Leone.  None of
the countries have met the target of 2.5 health care
professionals per 10,000 population.1

50 years after independence from colonial rule,
many West African countries are recognising benefits
from tourism. More cruise ships are disgorging pas-
sengers each year into countries fringing the West
African coast which still present a health challenge to
Europeans. Standards of emergency care vary consid-
erably from country to country, are often rudimentary
and may only be available in the main cities and not in
ports. According to WHO, common diseases in sub-
Saharan countries include cholera, typhoid, pul-
monary tuberculosis, anthrax, pertussis, tetanus,
chicken pox, yellow fever, measles, infectious
hepatitis, trachoma, malaria, and schistosomiasis.
Others are guinea worm or dracunculiasi, various
kinds of dysentery and river blindness (onchocercia-
sis).

The Gambia – nearest place in Africa to guarantee the
tourist winter sun – was among the first to host the
package holiday maker. A country with one of the
world’s lowest per capita income rates, its health care
system is rudimentary. There is one teaching hospital
in Banjul the capital. It is staffed by consultant spe-
cialists mainly from Cuba. There is also an MRC unit
in Bakau which specialises in tropical diseases. Both of
these are near coastal tourist areas, but are extremely
busy, crowded and  sleep  two patients per bed when
under pressure. A few private clinics with limited
facilities  provide emergency care for the ill or injured
tourist, but have scant investigative, or intensive care
capacity. The nearest treatment centres are in Dakar,
Senegal many hours, drive plus a ferry crossing, away,
Transport is at a premium and roads often impassable
in the wet season.2 The alternative evacuation route is
to Europe, a 6 hours flight, not a viable alternative for
a patient with a heart attack, infarction or respiratory
emergency, as airlines will not fly individuals for a
week or ten days after these critical medical incidents.
As in all West African countries, malaria is rife and
tourists  at risk. A significant number become infected
and return to Britain with a febrile illness which can
be misdiagnosed. 

Senegal
Across the Gambia river is Senegal, with its capital

Clinic in São Tomé
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Dakar now attracting cruise liners and one of the first
ports of call for ships leaving the UK in cruises to
South Africa and the Far East. If passengers become ill
on the Atlantic crossing they may be disembarked
here. Private clinics and a few state hospitals are
under-resourced, under – doctored and medications
may be difficult to acquire.

Large disparities still exist in health coverage, with
70% of doctors, and 80% of pharmacists and dentists,
living in the nation's capital city,  and only 0.1 physi-
cians and 0.4 hospital beds per 1,000 people. Only 78%
of the total population have access to safe drinking
water and 70% have adequate sanitation. Malnutrition
was prevalent in 23% of children under age five in
2000 and goitre in 41 of 100 school-age children. Infant
mortality was 60 per 1,000 live births; maternal
mortality was 560 per 100,000 live births in 1998.
Senegalese life expectancy at birth is 57 years.3

Major health problems include measles and
meningitis along with water-related diseases such as
malaria, trypanosomiasis, onchocerciasis, and schisto-
somiasis 

Cape Verde Islands
Cape Verde islands lying off the coast of Senegal are a
port of call for cruise ships on transatlantic crossings.
Health facilities are very limited, and some medicines
are in short supply or unavailable. There are
hospitals in Praia and Mindelo, with smaller medical
facilities  elsewhere. Brava and Santo Antão islands no
longer have functioning airports so air evacuation in
medical emergency is  impossible and Brava has lim-
ited inter-island ferry service.Malaria occurs in Cape
Verde, although not to the extent  in mainland Africa.
Risk is mainly limited to the island of Santiago, with
highest risk from July to December

Ghana
Ghana is one of the more developed regions in this
area with health care provided by government.
Hospitals and clinics run by religious groups with a
few “ for-profit” clinics  play a role. Health care is vari-
able through the country. Urban centres are well
served; however, rural areas often have no modern
health care. Patients there rely on traditional African
medicine, or travel great distances for care. Ghana
experiences the full range of diseases endemic to the
region. 70 percent of deaths are caused by infections
compounded by malnutrition. Many reported sanita-
tion advances have been made in urban areas and not
in rural communities where the majority of the popu-
lation lives. Average life expectancy is fifty-six years .3

World Bank figures suggest one physician to every
20,460 population with unfavorable ratios of nursing
staff to patients. Members of the national Psychic and
Healers’ Association have also been recognized by
government. Small fees are paid by patients to aug-
ment state funding for health services and there is a

national insurance plan. Private and state facilities are
available to tourists in Accra but are generally poor in
the rural scene. As with most West African countries,
there is a high health risk from road traffic accidents.
Emergency aid may be delayed and casualty units far
distant with limited resources for transfusion and sur-
gery. Accra is a vibrant, partly Europeanised city,
travel health insurance companies can negotiate rea-
sonable care for patients in emergency  and there are
good air connections  to Europe.2

Sierra Leone is just recovering from a vicious civil war
when much of its infrastructure was damaged.
Hospitals and clinics are decayed and struggling
under a burden of cripples and amputees resulting
from the prolonged violence. Money can buy access to
what health support is available but may do so by tak-
ing it from a local resident. Wheeled transport is hard
to come by and ambulance evacuation a luxury
denied many of the local population. Open drains,
broken-up roads, unguarded culverts, crumbling
masonry and unlit pavements make this a hazardous
place for pedestrians and vehicles and the risk of acci-
dental trauma is high. 

Emergency admission to a local medical unit is best
avoided, and  air evacuation can be problematic with
few direct flights to Europe. Transport is scarce, the
roads often dirt tracks and communication between
centres fragmented. The few hospitals and clinics are
grossly overburdened with the demands of a mal-
nourished, destitute population. Some facilities are
provided by  private and non-governmental organiza-
tions, but health care infrastructure was decimated
during the Civil War and the health service is still
being reorganised. Any medical care is generally
charged for, which makes it inaccessible to  much of
the general population who survive on less than
£1 per day. Traditional medicine forms part of the
primary health care system in Sierra Leone. 

The country suffers from epidemic outbreaks of
diseases including yellow fever, cholera, lassa fever
and meningitis. In 2007 it had the highest level of child

Health Care for visitors and residents in West Africa continued

Freetown, Sierra Leone
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mortality in the world with a very high infant mortal-
ity rate and a life expectancy of merely 41 years.
Maternal mortality statistics in Sierra Leone are
among the world's highest. One in eight women risks
dying during pregnancy or childbirth.3

In April 2010 Sierra Leone launched “Free Health
Care Medical Insurance”, a system of free healthcare
for pregnant and breast-feeding women and children
under five. The scheme is funded mainly by the
United Kingdom and United Nations to refurbish hos-
pitals, supply drugs and pay healthcare profession-
als’. The UK has paid for a years worth of drugs and
the World Health Organization has provided blood
banks in each major town. 

Ivory Coast (Cote d’ivoire)
In the Ivory Coast there are sharp regional and socio-
economic disparities in health care. Life expectancy at
birth was 41 years for males in 2004; for females 47.
Infant mortality was 118 of 1000 live births There are
12 physicians per 100,000 people. About a quarter of
the population lives below the international poverty
line of US$1.25 a day. Access to potable water and
waste disposal systems is limited in rural areas. Half
of all deaths are infants and children under the age of
five. Malnutrition affects 24 percent of children under
five years old. 60 percent of females underwent female
genital mutilation.4

The health care system is unable to meet the health
care needs of the the population, with continuing low
ratios of doctors and nurses to patients. Chronic short-
ages of equipment, medicines, and contribute to over-
all poor service delivery. In rural areas, health care
remains a family matter, under the guidance of line-
age elders and traditional healers. Malaria, yellow
fever, sleeping sickness, yaws, leprosy, trachoma, and
meningitis are endemic.

Cameroon
Health Care for tourists is  available in big cities in
Cameroon, which does not have the technology of the
West. Simple blood samples are usually analysed in
Cameroon but complex ones go to France. Health care
activities are either run as government services or pri-
vate services managed by various churches and many
missionaries maintain health and leprosy centers.
Traditional doctors play a great role also. Three out of

twenty inhabitants are able to buy prescribed drugs in
hospitals and one out of every 1000 patients can see a
specialist free. Modern equipment is needed, with
many clinics using outdated resources.

In 2004, there were 7 physicians, 36 nurses, 1 den-
tist, and 1 midwife per 100,000 people. The estimated
death rate in 2002 was 12.08 per 1,000 infant mortality
in 2005 was 65 per 1,000 live births. An estimated 29
percent of children under the age of five suffered from
malnutrition. 62 percent of the population have access
to safe drinking water.4

Principal diseases are malaria, HIV Aids, tubercu-
losis, sleeping sickness, cholera, dysentery and menin-
gitis. Malaria is prevalent in the coastal region, and the
forests with many of the adult population affected.
Other serious water-borne diseases are schistosomia-
sis and sleeping sickness, spread by the tsetse fly.
Cameroon lies in the yellow fever endemic zone.

Benin
Benin has one of the highest death rates for children
under the age of five in the world. Its infant mortality
rate is about 203 deaths for every 1000 live births.
Only one in three mothers has access to child health
care services with community-based health care
reform, bringing efficient and equitable provision of
services. Much of the population still depends upon
traditional medical practices, voodoo doctors and
fetish objects when in clinical need. Local markets
have stalls loaded with herbs, animal carcases and live
animals, to be sacrificed in voodoo practices  to ward
off illness and treat disease. There are a few conven-
tional clinics and hospitals accessible to tourists.

Most serious epidemic diseases have been brought
under control Yaws has been almost totally eradicated
in the north. Sleeping sickness (trypanosomiasis) has
also been reduced and yellow fever has almost disap-
peared. Cholera cases are now rare. Malnutrition is
prevalent however in 25% of children under five years
old. Access to safe water has improved to 63% this
decade but only 23% of the population has adequate
sanitation. Estimated average life expectancy in 2005
was 53 years.4

There were 6 physicians and 20 nurses per 100,000
people in 2004. Maternal mortality rate was estimated
at 500 per 100,000 live births. The infant mortality rate
in 2005 was 81 per 1,000 live births. Nearly half of the
women in Benin undergo female genital mutilation.

São Tomé and Principe
Sao Tome and Principe are small islands off the coast
of Africa lying on the equator. Their sandy beaches
and dramatic scenery make them  an attractive port of
call for cruise ships. Medical care is extremely limited.
The main health facility is the Ayres Menezes
Hospital, located on the island of São Tomé. Most doc-
tors and hospitals expect payment in cash, regardless
of whether the traveller has travel health insurance.

Clinic in Lome, Togo
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Serious medical problems require air evacuation to
a country with state-of-the-art medical facilities.
Flights are limited and rarely fly direct to Europe.
Malaria remains a health risk.

Gabon
In Gabon health facilities remain inadequate, particu-
larly outside the Libreville area. The government pro-
vides nearly all health care services. The internation-
ally known Albert Schweitzer hospital is located in
Lambaréné. Malaria, sleeping sickness, tuberculosis,
and other infectious diseases are widespread. 

Evacuation and repatriation for the ill or injured
tourist is likely to be delayed and emergency care
extremely limited.

Togo
Medical services include treatment centres with serv-
ices free except at the clinic at the hospital in Lomé,
where patients pay a nominal fee. Special facilities
treat leprosy, sleeping sickness, and mental illness.
About 61% of the population have access to health
care services. In 2000, 54% of the population had
access to safe drinking water, but only 34% had ade-
quate sanitation. In recent years there have been sig-
nificant decreases in mortality caused by smallpox,
yellow fever, and sleeping sickness. Yaws, malaria,
and leprosy continue to be major medical problems.
As of 2002, the crude birth rate and overall mortality
rate were estimated at, respectively, 36.1 and 11.3 per
1,000 people. The maternal mortality rate 480 per
100,000 live births Average life expectancy is 50 years.
At least 50% of the women in Togo have undergone
female genital mutilation, but government policy
opposes the practice.4

A quarter of children in the country’s north suffer
from chronic malnutrition, seven of every 100 babies
die in childbirth, 49 percent of births were unattended
and there was less than one doctor per 10,000 resi-

dents – the minimum recommended by WHO to
guarantee basic health service, according to a 2008
joint UN-government survey.3

Summary 
Health services in countries in the Bight of Africa:

• are poorly developed and do not meet the 
needs of all residents

• vary markedly from country to country  
• are particularly poor in rural and coastal areas 

away from cities.
• Hospitals and clinics are poorly resourced
• Transport  to hospital  may be unobtainable
• May not meet the needs of the ill or injured 

tourist

Tourists to West Africa
Should be aware that:

• Yellow fever immunisation is mandatory
• Maximal antimalarial precautions are required
• Travel health insurance will not necessarily 

bring access to optimal emergency care.
• The risk of traffic related trauma is very high
• Air and land evacuation may not be possible in 

emergency.

Allan Melrose is a retired gp who has worked in travel clinics
in Africa.
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Cholera – the disease and its prevention
C Meney
Introduction
Cholera is an acute gastrointestinal infection caused
by the organism Vibrio cholerae.1 The majority of
cholera infections are asymptomatic or cause mild ill-
ness that cannot be distinguished clinically from other
infective causes of diarrhoea.2 The incubation period
ranges from a few hours to six days.3 Cholera infection
is characterised by the sudden onset of profuse watery
diarrhoea which is normally painless.3 In around 80%
of cases vomiting is also seen.4 Transmission of the
organism is via the faecal-oral route. The main cause
of transmission is through contaminated water but
contaminated food such as shellfish also has a role as
does close contact with a person carrying the bacteria.3

V.cholerae is sensitive to hydrochloric acid in the
stomach therefore large quantities of bacilli are need-
ed in order to cause the disease.4 As a result, a reduced
volume of acid in the stomach due to medication,
disease or genetics can promote the passage of the
bacilli into the small intestine where it binds to the
intestinal epithelial cells.3

With cholera, the fluid loss can be greater than
20 litres per day and consequently, the electrolyte
imbalance results in marked dehydration, metabolic
acidosis (due to the loss of bicarbonate), hypo-
kalaemia and hypovolemic shock leading to cardiac
failure. Untreated the mortality rate for cholera is 40-
60%.4

The primary aim in the treatment of cholera is
rehydration. Normally oral rehydration is adequate
but in the most severe cases, intravenous therapy is
required.3 With the introduction of appropriate rehy-
dration strategies, the mortality rate for the disease
plunges to less than 1%. Oral Rehydration Therapies
(ORT) are recommended by both the World Health
Organization (WHO) and UNICEF.2

Epidemiology
Cholera is mainly a disease of Africa and Asia. It is

a notifiable disease and therefore all cases must be
reported to the Consultant of Communicable Disease
Control (CCDC).2 The World Health Organization
states that there are around 140’000 cases reported
annually and of these, 95% of cases are from Africa.5

However, they estimate that this number is likely to
show only a fraction of the actual cases (5-10%) due to
under-reporting which may be due to a fear of loss
of trade or tourism; and limitations in the recording
system.6

The disease usually occurs in large endemics or
pandemics. The 7th and current pandemic originated
in Indonesia in 1961 and spread rapidly throughout

Asia. It was due to the El Tor serotype, which is now
also endemic in many African countries.5 The recent
outbreak in Zimbabwe was one of the largest reported
in recent history and accounted for 98,591 cases
including 4288 deaths between August 2008 and July
2009.8 Cases of cholera can increase dramatically in
poor countries due to the monsoon period, which may
wash pathogens from faeces into water supplies, or
in war zones where lots of people may be living
in close proximity with no access to clean water or
adequate sewage disposal.5 According to TRAVAX™,
in September 2010 alone, there has been cases of
cholera reported in China, Cameroon, Afghanistan,
Pakistan and Somalia.4

The risk for travellers is very low and there have
been less that 21 reports per year in the UK since 1990.8

The last indigenous case of cholera in England and
Wales was reported in 1893.1 However, countries in
which there is no cholera cannot become complacent
as the disease can re-emerge in areas which are
described as cholera-free. For example, cholera
appeared in South America for the first time in nearly
100 years in 1991. It was first identified in Peru but
then quickly spread to Ecuador and Columbia. In less
than a year it had spread throughout Central America
including Mexico and several Caribbean countries.2

This was due to the O139 Bengal strain and demon-
strated how quickly the disease can spread. 

Prevention Strategies
There are many strategies which are implemented

by less economically developed countries to prevent
the spread of cholera. It is very important that cholera
outbreaks are controlled efficiently as it is a major
cause of death in many developing countries, espe-
cially among children. About 17% of child deaths
worldwide each year are due to diarrhoea and it
is estimated that 88% of these cases are due to
inadequate availability of water for hygiene and the
lack of access to sanitation such as a toilet or a latrine.9

Current responses to cholera outbreaks tend to be
reactive, such as issuing ORT, rather that prioritising
preventative measures and although this does prevent
deaths, it does not prevent the occurrence of cases.7 To
try and tackle this issue, the WHO established the
‘Global Task Force on Cholera Control’ which pro-
vides support and co-ordinates cholera control activi-
ties in cholera-endemic regions. It consists of UN
agencies, nongovernmental organizations and scien-
tific institutions. The group’s main goal is to reduce
the number of cases and deaths caused by cholera.10
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Health Education
Health education about cholera must also include

information on disease transmission and ways to
prevent it such as avoiding raw food and water
treatment. Schools are an invaluable resource, which
needs to be used to inform people of these measures,
and community leaders should be encouraged to
ensure an appropriate provision of health education.
The Centers for Disease Control and Prevention
(CDC) produce lessons for communities based on four
main teaching points. These are cook your food, drink
safe water, wash your hands and use a toilet or
latrine.11 Families should also be taught how to
recognize the symptoms of cholera, and how it can be
treated at home with ORT. 

Improve sanitation and the disposal of sewage
One recent study in Zambia showed a significant

association between the lack of latrine and drainage
systems and a high incidence of cholera. Sharing a
latrine with other households also significantly
increased the risk of cholera infection.12 These findings
are echoed by UNICEF who emphasize that cholera
outbreaks can be prevented by disposing of human
waste properly, using latrines and using soap when
hand-washing.13 A massive decline in the rate of
cholera in Somalia was observed after UNICEF helped
to dig latrines, organize clean up programs and ensure
regular water chlorination.13 This shows the impor-
tance of implementing these measures in the fight
against cholera. 

Improve water supplies and access
The ‘WHO/UNICEF Joint Monitoring Programme

for Water Supply and Sanitation 2010 update’, indi-
cates that 884 million people still lack access to an
‘improved drinking-water source’ and 40% of these
are in Sub-Saharan Africa.14 This reflects the same pop-
ulation that suffer the most from cholera. This is
expected because Vibrio cholerae is a waterborne
organism and therefore improving the supply of
water and its availability will improve the situation.
This strategy can be demonstrated by looking at
China where access to piped water increased from
30% of the population in 1985 to 77% in 2007 (94% in
urban areas).15 Because of the increase in access to
piped water, the incidence of water-related infections
including cholera has decreased steadily over the past
20 years.15 In 2008, the incidence of cholera, dysentery,
typhoid, and paratyphoid was 25 per 100 000 popula-
tion, with 63 deaths reported, down from 319 per 100
000 with 2610 deaths in 1985.15

Vaccination
Mass vaccination is one more strategy that

could be considered by less economically developed
countries to prevent cholera outbreaks. The WHO
recommends that vaccination should be used as an

additional measure in conjunction with the control
measures already mentioned in areas where cholera is
endemic but also in areas where there is a risk of out-
break.1 They state that vaccines should provide a short
term answer while longer term activities such as
improving water and sanitation are put in place.2

Vaccination programmes should target vulnerable
populations living in high risk areas such as places of
overcrowding, poor sanitation and inadequate water
supplies as they are most at risk of serious illness or
death from the disease.1

Dukarol™ is a killed vaccine which is WHO pre-
qualified and available in over 60 countries including
the UK. It is a whole-cell vaccine with a recombinant
B-subunit and is given orally in 150ml of clean water.2

It was evaluated for protective efficacy in Bangladesh
and Peru and it was shown to provide more than 85%
protection against V.cholerae O1 for 6 months after the
second dose, and protection was still above 60% three
years later in people over the age of 5 years.1 However,
in children aged 2-5 years the protection waned rap-
idly so that after 36months the protective efficacy was
only 26%. Due to this data it is been shown that young
children require three doses of the vaccine in order
to establish effective immunity. There are no serious
adverse reactions to have been reported with the vac-
cine and as it is administered orally and is inactivated,
it is safe to be used in pregnancy.1

Travellers
The risk of cholera for travellers is not significant

as long as simple precautions are taken to avoid
potentially contaminated food and water.2 A general
estimate of a traveller’s risk of cholera is in the order
of 2-3 per million travellers. This figure is based on
imported cases into Europe and North America.4 In
order to reduce the number of travellers who suffer
from cholera; some basic advice should be given to all
people travelling to an at-risk area before they leave.
This would include ensuring that they cook food thor-
oughly and eat it when it is hot. They should also be
advised to avoid shellfish and dairy products and
ensure that they peel all fruit and vegetables.2 When
buying bottled water, the seal should be checked to
ensure that it has not been tampered with and ice in
drinks should be avoided. If the traveller is not using
bottled water, then the water should always be puri-
fied by boiling, filtering or using chemicals such as
chlorine-releasing tablets.4

Travellers should also be reminded of the impor-
tance of washing their hands after using the toilet as
this reduces the infection risk for others and reduces
personal risk as hands may pick up infection from
others using the same facilities. Hands should also be
washed before eating or preparing food. It is also
advisable for people going to cholera-endemic areas
to take ready-made sachets of ORT with them to
ensure that they are prepared if they do get travellers

Cholera – the disease and its prevention continued
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diarrhoea.4

Due to the low risk, vaccination is not seen to pro-
vide any major benefit to tourists and no country
reports a requirement for a certificate of vaccination
against cholera as a condition for entry.2 The
Department of Health do recommend vaccination for
those at a slightly higher risk of infection including
emergency relief workers and people with remote itin-
eraries in areas where cholera epidemics are occurring
and there is limited access to medical care.1 When vac-
cinating travellers the second dose should be given at
least a week after the first and 3 weeks before arriving
in a cholera-region.2 The vaccine is also recommended
for laboratory workers who may regularly be exposed
to cholera such as those attached to infectious disease
units.

Conclusion
Therefore, from looking at some of the above case

studies and statistics it is obvious that strategies can
be implemented and make a big difference to the rates
of cholera within a region or country. The best pre-
ventative measures against cholera infection are good
hygiene and improved sanitation.3 These methods
need to be emphasised at a national level as well as in
local developing communities. The people should be
educated about the disease, its transmission and sim-
ple ways that it can be prevented but the government
and aid agencies should also make a massive effort to
improve access to clean water and to encourage good
hygiene practices. Countries at risk of an outbreak
should be well prepared as the quicker the outbreak is
identified, the better the outcome. There should be
adequate supplies of rehydration therapies and stocks
of vaccines should also be considered. As there is no
animal reservoir, it should in theory be possible to
eradicate the disease. However, this is made more
difficult as 1-20% of previously infected patients will
become carriers of the disease for a few weeks after
infection.4 There is still a lot of work needing to be
done to ensure that cholera is a disease of the past but
through implementing these strategies hopefully this
can become a reality. 

Carron Meney, 3rd Year medical Student, Glasgow University.
Prepared as component of Travel Medicine and Global Health
Course.
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Travellers’ Diarrhoea – more than an irritation for
travellers
A St.John Glew

Travellers’ diarrhoea is commonly experienced
by travellers whilst abroad, especially those vis-
iting less developed areas of the world. The con-

cept of travellers’ diarrhoea is not recent and over
time it has been given many colloquial names around

the world. These include ‘Montezuma’s Revenge’ in
Mexico, ‘Delhi Belly’ in India, ‘Kathmandu Quickstep’
in Nepal and ‘Kabulitis’ in Afghanistan. For most
individuals who develop travellers’ diarrhoea it is
more of an inconvenience than a cause for concern,
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however a significant proportion of these people will
go on to develop long term post infection irritable
bowel syndrome.

Travellers’ Diarrhoea
What is travellers’ diarrhoea?

Travellers’ diarrhoea is defined as the passing of at
least three watery stools within a 24-hour period, dur-
ing or shortly after travel.1,2 Abdominal cramps, fever,
nausea, vomiting and blood in the stools may or may
not accompany the watery stools.1,2 The symptoms
commonly last for about three to five days, often start-
ing on the third day of travel, and are normally self
limiting.3

Where does travellers’ diarrhoea occur?
Diarrhoeal disease is the most common health

complaint amongst travellers.1,3 Incidence rates are
normally estimated at up to 60%1 but have been
reported as high as 79.9%. The incidence of travellers’
diarrhoea depends greatly on destination. Areas of
high risk (20-60%) are places with warm climates and
where there is a high prevalence of indigenous infec-
tive diarrhoea without good public health and
hygiene practices; such areas include Latin America,
Africa and the Indian Subcontinent.2 The incidence of
travellers’ diarrhoea in intermediate risk areas is 5-
20%, this category includes China, Russia, the Middle
East, the Pacific and Southeast Asia.2,4 The lowest
incidence, below 5%, is found in the low risk areas
including the USA, Canada, Western Europe, Japan,
Australia and New Zealand.2,4

Who develops travellers’ diarrhoea?
Any traveller can develop travellers’ diarrhoea but

there are certain groups of travellers who are at an
increased risk, including young children and people
from high-income countries.2 Travellers’ diarrhoea is
more common in people travelling to tropical and
subtropical countries.2,4 It is also more prevalent in the
hot season in these tropical and subtropical regions.2

Travellers staying in room only or ‘bed and breakfast’
accommodation, trekking, camping or on safaris are at
a higher risk. The quality of food and drink consumed
by the traveller will also affect their susceptibility.2

Finally individual host factors can also contribute to
the risk of traveller’s diarrhoea, those at greatest risk
are the immunocompromised and individuals with
gastric hypochlorhydria which may be due to medica-
tions such as protein pump inhibitors

What causes travellers’ diarrhoea?
Travellers’ diarrhoea can be caused by a number of

infectious agents. 
Bacterial causes account for around 80-85% of

cases. Enterotoxigenic Escherichia coli (ETEC) is the
most common pathogen but other bacterial path-
ogens include other strains of Escherichia coli,

Campylobacter, Shigella and Salmonella1.4 Viruses
cause between 10-15% of cases, viruses often
implicated are Norovirus, Rotavirus and occasionally
Adenovirus.1,3,4

Parasites are the least common cause of travellers’
diarrhoea accounting for 2-10% of cases. Giardia,
Cryptosporidium, Cyclospora and Entamoeba his-
tolytica are commonly identified as parasitic causes of
travellers’ diarrhoea1.3,4

How do these pathogens cause travellers’ diarrhoea?
The pathophysiology of travellers’ diarrhoea can

be basically described by two mechanisms: secretory
diarrhoea and inflammatory diarrhoea.

Toxin producing organisms cause a secretory diar-
rhoea involving active secretion of fluid and elec-
trolytes in the gastrointestinal tract, as well as
decreased absorption.5 This is achieved by the toxins
binding to receptors in the gastrointestinal luminal
wall, resulting in a reversal of the normal mechanism
of absorbing fluid and electrolytes in the large intes-
tine.4,5 Secretory diarrhoea has a short incubation peri-
od and causes profuse watery stools1. Examples are
diarrhoea due to ETEC and vibrio cholerae.

Inflammatory diarrhoea is caused by invasive
organisms.4 These organisms invade the bowel wall,
causing mast cell degranulation and a release of
cytokines and inflammatory mediators, resulting in
altered gut motility and active secretion in the gut.4

The damage causes ulceration and bleeding.1,5

Invasive diarrhoea is often bloody and accompanied
by abdominal cramps and tenesmus 1. An example is
salmonellosis.

Some bacteria produce diarrhoea by a mixture of
the secretory and inflammatory mechanisms.5

Nausea and vomiting are often predominant
symptoms in viral enteric infections, this is because
viruses inhibit gastric emptying hence resulting in
vomiting.4

Parasites (e.g. Giardia Lamblia) are thought to
cause diarrhoea by the production of enterotoxins and
causing secretory alterations in the gut.4

How can travellers’ diarrhoea present?
Travellers’ diarrhoea has a spectrum of three over-

lapping syndromes.2,4

1 A short-lived period of watery diarrhoea; this 
accounts for up to 80% of travellers’ diarrhoea 
and can be caused by secretory or inflammatory
diarrhoea.2,4

2 A more prolonged illness can occur, which is 
accompanied by fever, dysentery (diarrhoea 
with bleeding and often fever) or microscopic 
features of invasive disease (e.g. the presence of
faecal leucocytes).2,4

3 A long-term diarrhoea lasting more than one 
month. This is more common in travellers that 
are living in close proximity to locals4 but is 

Travellers’ Diarrhoea continued
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thought to affect 1-3% of travellers who
experience diarrhoea while away from home.2,4

What are the consequences of travellers’ diarrhoea?
A quarter of all travellers who experience diar-

rhoea have to alter their original plans to accommo-
date for their illness and 5% need to seek medical
attention1. Travellers’ diarrhoea can have a disruptive
impact on travel from holidays, to volunteer work.2

In the short term travellers’ diarrhoea can lead to
dehydration and electrolyte imbalance sometimes
resulting in renal impairment. It can reduce the effec-
tiveness of certain oral medications due to reduced
absorption of, for example, the contraceptive pill.2 In
very rare cases the, pathogens causing travellers’ diar-
rhoea can spread to other parts of the body causing
bacteraemia and multisystem disease.2

Certain pathogens come with their own specific
complications, for example bacteria that produce the
Shiga toxin can cause a life threatening condition
called haemolytic uraemic syndrome.1

Irritable bowel syndrome and travellers’ diarrhoea
A common complication of travellers’ diarrhoea

and acute enteric infections is post infective irritable
bowel syndrome (PI-IBS).1,2,4 Invasive bacteria are
believed to trigger the condition in patients with no
previous irritable bowel-like symptoms and exacer-
bate symptoms in past and current sufferers.2,4

What is irritable bowel syndrome?
IBS is described as a gastrointestinal disorder that

is characterized by abdominal pain and altered defe-
cation, but there is no apparent structural or biological
basis for these changes.6,7 Typical symptoms include
abdominal pain and discomfort, bloating, altered
bowel habits, excessive wind and the urgency to
defecate.

In the community IBS has a prevalence of 10-22%6

and is one of the most common gastrointestinal com-
plaints in primary and secondary care.7,8 It is very
difficult to distinguish between IBS and specific post
infectious IBS, but one study showed that 6-17% of IBS
patients believed that their symptoms arose from an
enteric infection.9

What is the connection between irritable bowel
syndrome and travellers’ diarrhoea?

Chaudhary et al. first established a link between
acute gastroenteritis and IBS in 1962.10 More recently
IBS has been shown to occur with an incidence of 4-
13% after bacterial gastroenteritis.9 It is now widely
accepted that 5-10% of individuals who suffer from
travellers’ diarrhoea while away will go on to
develop PI-IBS, characterised by pain and discomfort
with changes in stool form at six months after
infection.2,4,6,8,9

Several risk factors which can affect the chance of

developing PI-IBS following travellers’ diarrhoea. The
risk increases with a severe bout of acute diarrhoea,4

and when a prolonged fever is present during the
infection.6 Females and individuals under the age of
60 years are more likely to develop PI-IBS4.

What changes of the bowel occur in irritable bowel
syndrome?

The pathology of IBS is not fully understood and it
is a current area of research.6-8 Recent investigations
believe that many mechanisms are involved. Altered
motor function of the gastrointestinal tract is believed
to be important, as IBS patients have been shown to
have an exaggerated intestinal motor response to meal
ingestion, stress and mechanical stimulation, com-
pared to healthy subjects.7,8

IBS patients are also believed to have visceral
hypersensitivity, meaning they have a decreased
threshold to rectal distension.7,8 This increase in senso-
ry perception within the gastrointestinal tract could
lead to difficultly in IBS patients expelling gas,
accounting for the symptoms of bloating and abdom-
inal distension.7

Inflammation and immune cell infiltration is
believed to play a role in the pathogenesis of IBS, but
these mechanisms occur a low level undetectable by
endoscopic investigations. Inflammatory mediators
released are believed to affect the functions of enteric
nerves and cause abnormal secreto-motor responses.7,8

It has been well documented that psychosocial
factors can influence the symptoms of IBS. Acute
stress is believed to activate mucosal inflammatory
cells causing a release of corticotrophin releasing
factor; this in turn can affect gut motor function and
visceral perception.7,8

Other factors which are believed to play a role in
IBS are changes in the microflora of the gastrointesti-
nal tract8 and changes to serotonin levels or receptors.7

Genetics are also thought to play a role, with the con-
dition often clustering in families, however is not
thought to be the sole cause of the condition.7

How can travellers’ diarrhoea lead to post infectious
irritable bowel syndrome?

Infection is thought to contribute when host
defence mechanisms in response to the infection alter
normal bowel physiology. When an infection is pres-
ent numbers of mucosal serotonin-producing ente-
rochromaffin cells, T-lymphocytes, macrophages and
pro-inflammatory cytokines increase substantially.
These changes can interact with the sensory mecha-
nisms within the gastrointestinal tract, hence affecting
bowel function and sensory perception.6-9 Infection
also leads to mucosal damage within the gastrointesti-
nal tract and disruption of the normal flora present;
these effects could cause the prolonged dysfunction
experienced in IBS.9
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Why is this link between travellers’ diarrhoea and
irritable bowel syndrome important?

British citizens make many million trips abroad,
with a significant proportion of these trips to less
developed countries where the risk of travellers’ diar-
rhoea is high. It has been regularly reported that trav-
ellers’ diarrhoea can have an incidence as high as 60%
in less developed countries.1,2 Post infectious IBS can
occur in up to 10% of individuals who have experi-
enced travellers’ diarrhoea.1,2,4,6,8,9 Potentially many
British citizens could be developing post infectious
irritable bowel syndrome following travellers’ diar-
rhoea every year. 

Post infectious IBS is a chronic condition that can
produce life long change for the individual affected.
Although the condition can improve with time, and in
many cases it does, individuals with the condition
often require invasive investigations such as
colonoscopy to rule out other conditions. Irritable
bowel syndrome sufferers also are often take regular
medications and have to make changes to their life
styles. 

One study has suggested that irritable bowel syn-
drome accounts for 12% of all general practice consul-
tations and up to 50% of gastroenterologist outpatient
referrals6 with a proportion of this due to PI-IBS, illus-
trating the impact that the condition can have on a
health service.

What can be done in the future?
The morbidity experienced with a condition such as
post infectious irritable bowel syndrome, calls for
more research to be done into prophylaxis that can
reduce the incidence following travellers’ diarrhoea.4

Currently antibiotics used as chemoprophylaxis for
travellers’ diarrhoea have shown no role in preventing
PI-IBS4 and in some cases have increased the inci-

dence.7

If a method of prophylaxis could be developed
then this could resulting in fewer individuals with the
chronic condition and a lesser burden on our health
service.

Amy St.John Glew, 3rd Year medical Student, Glasgow
University.

Prepared as part of a Student Selected Course in Travel Medicine
and Global Health.
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Travellers’ Diarrhoea continued

Malaria – old and new
T Blackwood

The number of Britons contacting malaria abroad
is rising, according to the Health Protection
Agency. The number of cases reported rose by

nine percent between 2008 and 2009.
Malaria is very ancient disease defying a cure for

centuries. It is caused by parasitic protozoa of the genus
Plasmodium, transmitted by female mosquitoes and
vectored by a number of species of the genus
Anopheles. Parasites develop asexually in the human
host, first in liver cells and then in erythrocytes, and
sexually in mosquitoes. Seasonal or intermittent fevers,

associated with convulsions, prostration and fatal out-
comes were first described in medical and religious
texts of ancient Sumerian, Babylonian, Chinese,
Egyptian and Indian civilisations. The Hippocratic
School detailed descriptions of the disease and different
periodicity of the fevers and the swelling of the spleen
in people inhabiting marshy zones.

Roman doctors, particularly Celsus and Galen,
recognised the marsh fevers that affected people liv-
ing in areas around Rome. Etruscans and Romans con-
structed hydraulic systems to facilitate the drainage of
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rain water and prevent surface stagnation.
In the late seventeenth century discoveries sug-

gested marsh fevers could be cured with the bark of
the cinchona tree-the active ingredient was quinine –
isolated in 1820. During the nineteenth century  thera-
peutic and prophylactic expertise developed  the use
of quinine. The backbone of prevention and treatment
for decades. 

Malarial infection, remains a daunting challenge
to human populations. The most effective genetic
defences generally entail modifications of red blood
cells, which constitute the life environment of plas-
modia in the human body. Populations inhabiting
malaria zones always aquire a partial immunity to the
disease, but only after lengthy exposure to the infec-
tion starting in adolescence.The price is high infant
mortality.

The causative agent was identified in 1880 by the
French army doctor AlphonseLaveran. Benign tertian
fever and quartan fever were identified as  due to two
different, morphologically distinguishable species of
plasmodia, P. vivax and P. malariae. P. falciparum. A
colonial physician demonstrated that only mosquitoes
of the genus Anopheles transmit malaria. Ronald
Ross, a Scot, was a founding father of Malariology.
He discovered the life cycle of the malaria parasite
Plasmodium within the mosquito in 1897, and its
transmission to man. Awarded the 1902 Nobel Prize in
Medecine. Ross’s discovery was published in the
British Medical Journal on 18 December 1897. The
causative agent was identified in 1880.

Antimalarials were developed to treat patients if
they had contracted it and protect those at risk of con-
tracting the disease, with the therapeutic and prophy-
lactic use of quinine and mechanical protective meth-
ods. Quinine treatment served to “clear” the infection,
in such a way that the mosquitoes were unable to find
parasites in the blood.

Gorgas in 1904 during the construction of the
Panama Canal demonstrated the possibility of con-
trolling the epidemics by means of measures targeting

the mosquito vectors. The residual insecticidal action
of DDT during the second world war emphasised
the hygienic-sanitary approach, which achieved major
success by interrupting the transmission of the disease
The efficacy of DDT, seemed  to justify attempts at the
eradication of malaria. Its main effect however was to
force mosquitoes out of people’s homes, where low
temperatures in temperate zones did not allow the
parasite to accomplish its development cycle in the
insect. The use of DDT was ineffective in tropical
zones, where transmission levels are much higher,
mosquitoes do not remain in people’s homes and out-
side temperatures are sufficiently high to allow devel-
opment of the parasite.

In 1969, the Word Health Organisation aimed to
eradicate by improving sanitation in developing
countries searching for new insecticides, and the iden-
tification of new antimalarial drugs and alternative
control methods. Chloroquine became drug of choice
for non P. falciparum resistant infection. Increasing
resistance brought new preventative drugs, all with
possible serious side effects. Attention is now being
given to a different potential therapeutic approach,
considering presumptive standby antimalarial treat-
ment for people travelling to endemic countries.
Treatment would only take place when symptoms
occurred, instead of using traditional preventive treat-
ments. Pharmacologists are exploring the use of vac-
cines and new anti-malarials including the therapeu-
tic efficacy of Artemisia, a plant long used in Chinese
medicine. The active ingredient, is artemisinin, and its
efficacy in treatment of the parasites is being
researched. This approach would depend upon a
simple, cheap blood test to establish the diagnosis
whenever possible symptoms of malaria appeared.

There is hope for development of an effective vac-
cine but progress in this field is slow, although it
promises to eradicate malaria morbidity in future. 

Tom Blackwood has a special interest in the history of medicines.
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Passengers with walking difficulties beware
Walking poles may be banned.in aircraft.A Telescopic
walking pole used as a walking aid was passed by
security at Heathrow, but confiscated by Zurich secu-
rity.Authorities at Zurich airport confirm that only
walking sticks needed by passengers to move around
the airport are allowed as hand luggage. Telescopic
poles must go in the hold because “they are consid-
ered to be hitting devices and could be used to injure
people”.

This ruling presumably applies to all Swiss air-
ports.  At British airports, the list of items banned from
hand luggage does not mention walking sticks – med-
ical or recreational.  Heathrow Security says it doesn’t
regard walking poles as weapons and allows them in
hand luggage. However a rubber “foot” for the spiked
end of the pole is advisable

Medication carriage in Dubai
A passenger carried several prescription medicines,
essential for serious conditions, but which he had
taken out of their original packaging for ease of
transport. A stewardess told the passenger he should
dispose of all his medication immediately on landing
in Dubai as the authorities might consider some to be
drugs of addiction

Disruption by the Icelandic volcano, snow and
strikes increase the chances of passengers experienc-
ing unscheduled stays in the UAE. Dubai is the
world’s fasting growing airport. Most of those pas-
sengers are en route to other destinations, but few are
aware of the UAE’s attitude to any drugs that have
potential to lead to addiction if uncontrolled.

Many medicines that are prescribed in Britain and
even sold over the counter are considered to be
controlled substances in the UAE and must be accom-
panied by a prescription. Among them are cough and
cold remedies and linctus for children, pain relievers
and antidepressants.

The Foreign Office gives warning on it’s website
that the presence of drugs in the body is counted as
possession. When passengers unwittingly falling foul
of the law, their passport would be confiscated until
the substance had been examined or the passenger
had provided evidence of medical need.

Medication is acceptable if it has been prescribed
by a doctor and the passenger has a prescription,
including name, address and date of birth.

Insulin pump carriage in aircraft
The Accu-Check Spirit Combo pump uses Bluetooth
technology to communicate from the hand-held blood

glucose testing unit to the pump (strapped discretely
to body) and constantly delivers the correct amount of
insulin. There are restrictions in the use of Bluetooth
in the air. Airlines do ban the use of Bluetooth and
mobile phones on aircraft for take-off and landing.
The reality is that all aircraft electronics are designed
to operate in electronically “noisy” environments.
Virgin Atlantic says that this make of Bluetooth
enabled insulin pump may be used on its flights pro-
vided that the batteries fitted have either been sup-
plied or recommended by the manufacturer. Patients
should carry a copy of any email confirmation of med-
ical requirements for the pump.

DVT
The New England Journal of medicine reports that a
woman, an American citizen, had taken a single sleep-
ing tablet shortly before departure and spent most of
the flight asleep in one position – undoubtedly a criti-
cal factor in her death. Seven hours into the flight she
woke to go to the lavatory, but collapsed in the aisle.
Taken to hospital, tests confirmed that she had suf-
fered a massive pulmonary embolism and died.

She was a fit and healthy young woman and was
using the contraceptive pill.

A significant number of people rely on medication
to help them drop off to sleep.

The human body is simply not designed for deep
sleep in a sitting position. Sitting compresses the veins
of the pelvis, and slows down the blood flow
through the veins of the calves. Calf muscle contrac-
tion – moving around without restriction – counter-
acts this effect.

Reduced blood flow leads to stagnation, activation
of the blood’s innate clotting mechanism, and there-
fore an increased tendency for blood clots to form.
Reduced oxygen pressure in the cabin increases the
clotting tendency still further, and so too can a variety
of medical factors. In such circumstances, a sleeping
pill can make things considerably worse – by relaxing
calf muscles, reducing movement, and rendering the
sleeping passenger motionless for hours, even in an
uncomfortable and adverse position.

If one must use mild sleeping medication to avoid
sleep loss and reduce fatigue after a long-haul flight,
lie flat, choose short-acting medicines and wear leg
compression stockings.

Toxic Air Claimant
A woman who fell ill as a result of breathing “toxic”
air on an aircraft has been awarded damages by the
Australian High Court. The ruling could be a land-
mark case for the airline industry.Scientists refer to her
condition as Aerotoxic Syndrome. Several claim that



the toxins can enter the cabin as a result of the “bleed
air” system that is used on modern aircraft.

Last year undercover investigators claimed to
have found high levels of dangerous toxin on board
several planes.  As part of an investigation by a
German television network, ARD, and Schweizer
Fersehen (Swiss television), 31 swab samples were
taken from the aircraft cabins of popular airlines.

These were analysed in laboratories at the
University of British Columbia and 28 were found to
contain high levels of an organophosphate contained
in modern jet oil, which can lead to drowsiness,
headaches, respiratory problems and neurological
illnesses.

The Civil Aviation Authority said it was aware of
her case but was awaiting the results of research into
cabin air quality at Cranford University, led by the
Department of Transport.

The Boeing Dreamliner 787, due to be launched
next year, will be the first passenger jet since the
mid-Fifties to use air supplied from a source other
than the engine.

SEA CRUISES

Reduction in Antarctic cruising
Holland America Line will continue its regular sight-
seeing cruises to Antarctica next year, despite a ban on
ships using heavy fuel in the region.

Princess Cruises, Crystal Cruises and Regent Seven
Seas Cruises, which all have ships that burn heavy
oil, will stop sailing to the South Pole due to the
cost. The ban, which takes effect August 1, 2011, was
approved by the International Maritime  Organisation
to prevent spillage of heavy fuel that could harm
Antarctica’s already fragile ecosystem.

Small expedition ships, which can land passengers,
generally run on lighter fuels, such as marine gas oil,
so will not be affected by the ban.

Pirates threaten cruise ships
The impressive defences on MS Discovery – rolls of
razor wire over the stern rail, bundles of logs to be
released to fall on any craft attaching itself to the hull
– deterred pirates in a recent chase in the Red sea.

Unofficial figures show that 2009 was the most pro-
lific year for Somali pirates, with more that 200 attacks
and more than £30 million received in ransoms.

The naval forces of several nations don’t seem to
deter them, however they can only intervene if they
come across an act of piracy in progress.

INSURANCE

Disclosure of  a previous medical condition
People should disclose all previous ailments on a crit-
ical illness policy otherwise it could give an insurer an
excuse to reject a claim. Recently the Law Commission
identified worrying examples of insurers relying on
outmoded laws to reject claims. One couple failed to
mention the wife had suffered from an ear infection
that left her with some hearing loss. She was subse-
quently diagnosed with leukaemia and the insurer
turned down the claim.

Medical tourism
Medical tourism is a rapidly growing industry. 2.65
million Britons have recently been or are planning to
go abroad for medical procedures. Patients are opting
to go abroad for cheaper deals on hip replacements,
dentistry and infertility treatment. According to bro-
ker Currencies.co.uk, one in 20 people have recently
had a medical or dental procedure outside Britain – or
are planning one. A spokesman for the British Medical
Association (BMA) said thorough research was essen-
tial before any patient considered going abroad for
treatment. Patients should also investigate all aspects
of their proposed treatment.  This must include the
health and safety standards of the facilities and the
potential impact of long-distance travel on their recov-
ery from all forms of medication or surgery abroad.

No global regulatory body for medical travel
health care exists, but there is a universal body for
accreditation – ISQua (the International Society for
Quality in Health Care). Dr Watson set up Medtral
New Zealand for Americans looking for more afford-
able treatment.  ISQua has members in 70 countries.

Potential patients check the surgeon’s training,
patient testimonials and published “adverse event
rates” and if they are independently verified. How-
ever some hospitals refer to overall adverse event rate.
If they do thousands of eye operations and endo-
scopies then their overall event rate is very low com-
pared to a hospital that does a lot of complex surgery.
There are also international hospital accreditation pro-
grammes. The Joint Commission International (JCI)
accredits hospitals, while QHA Trent, a British compa-
ny accredits and provides consultancy services for
hospitals and clinics globally.

Checks should be made of the level of English spo-
ken at the hospital or aftercare facilities – communi-
cating with nurses can be paramount.

According to figures based on the Medical Tourism
Survey on behalf of Treatment Abroad, 43% of British
patients travelled abroad for dental treatments, 29%
for cosmetic surgery and 28% for other items such as
orthopaedic surgery and infertility treatment. 

Ensure also that any aftercare required is included
in the package.
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Booking through an agent or operator will mean
one can negotiate all-inclusive packages. Although
more expensive, patients are likely to receive a
higher quality of care before, during and after a
procedure.

www.TreatmentAbroad.com provides information
for patients about clinics, hospitals and specialists
worldwide that are attracting medical tourists.

Many patients make the mistake of thinking their
annual travel insurance policy would cover elective
surgery abroad – just because it covers an accidental
occurrence that leads to them requiring medical
treatment.
Policies do not provide cover for medical costs if a
patient has elected to go abroad for treatment.  The
main purpose of the cover in  policies is for emergency
medical situations arising from accidental occur-
rences.

Patients should opt for a specialist “enhanced
medical” insurance policy such as those covered
by Seven Corners (www.sevencorners.com), Health
Traveller (www.healthtraveller.co.uk), PJ Hayman
www.freespirittravelfortreatment.com) and Angelis
(www.angelisgroup.com).

Older travellers and insurance 
Older people finding it hard to get affordable travel
insurance, should consider a policy called EHICPlus.
This is essentially a top-up policy and covers all costs
for treatment in a state-run hospital, along with pri-
vate ambulances and repatriation to the UK, and the
usual non-medical stuff on a travel insurance policy
such as possessions and cancellations.

It does not cover private hospitals and is more
limited than normal travel insurance. It is has no
upper age limit, however almost everyone must
complete a screening questionnaire.  

Travel Insurance Rises with Age
Older holidaymakers have seen the cost of  insurance
soar after the merger of Help the Aged and Age
Concern.

The older the age  the more expensive travel insur-
ance becomes because statistically older people are
more likely to make a claim, either for medical treat-
ment abroad or for a holiday cancelled because of ill
health. Premiums tend to jump every five years exac-
erbated by any health problem, which can cause pre-
miums to rise significantly. Some insurers will simply
add an exclusion to the  policy.

Specialists are Saga (0800 015 8055), Rias (0845 045
1320), IC Insurance Choice (0844 557 7688). People
with more serious medical conditions should try
Insurewith.com (0845 230 7159).

Travel insurers dealt with a record number of claims

from people who needed emergency medical treat-
ment while they were abroad during 2009, figures
have shown.The industry paid out £274m during the
year to people who fell ill or had an accident while
they were on holiday, the equivalent of £5.3m a week,
according to the Association of British Insurers (ABI).
The group said the figure was the highest since it first
began collecting data on travel insurance claims in
2000, and came despite a 15% fall in the number of
trips abroad people made during the year.

The group said the cost of claims for medical
expenses had soared by 270% in the past five years,
with medical treatment now accounting for 60pc of all
claims paid by travel insurers, up from 33% five years
ago.

Stomach upsets, ear infections, allergies and heart
problems were the most common illnesses that people
needed treatment for while they were abroad.

Travel experts suggest that £2,000,000 should be
treated as the very minimum requirement for medical
expenses within a travel policy.

European Health Insurance Card
Holidaymakers in Europe could have their travel
insurance claims rejected if they do not have a valid
EHIC card. Experts warned that an increasing number
of travel insurers are inserting clauses into their poli-
cies requiring the cards, meaning that travellers are
not covered by insurance alone.

An estimated three million people are carrying
cards that have expired.

EHIC provision has saved the insurance provider
money, many may offer to waive the excess, which
will typically save travellers £50-£100.
Apply online (www.ehic.org.uk). Children must have
their own card.

The EHIC covers different types of treatment in
different areas. The card covers the same amount of
free treatment as a national of the participating coun-
try would get.

NOT covered by EHIC:
• Rescue services (eg from a mountain in a ski 

resort).
• Repatriation to the UK.
• Private hospitals if state ones are not available. 

––––– 

Older vacationers
The number of Britons taking holidays abroad fell by
eight per cent over the 12 months up to the end of
August (from 61.3 million to 55.8 million), according
to new figures from the Office for National Statitics
Older people are increasingly escaping Britain by fly-

In the News continued
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ing further and staying longer. One in three over 50s
plans a long-haul trip next year. Sydney is the most
popular destination followed by Bangkok, Singapore,
New York, then Auckland in New Zealand.
According to Bridge the World.

Agents are increasingly booking month-long
breaks rather than the traditional fortnight.

Tick Disease
Scientists have been awarded £2.5 million to tackle
diseases transmitted by ticks. Researchers at
Edinburgh University’s Roslin Institute and Centre
for Infectious Diseases will attempt to find ways to
prevent diseases being transmitted by the tiny arach-
nids. In Britain cases of Lyme disease are increasing
with the number rising from 37 in 2000 to more than
600 last year.

In other parts of Europe, tick borne encephalitis is
now endemic in 27 countries. Tick numbers are rising
in Europe. Changing climate patterns and increasing
globalisation could allow them to spread into new
areas, including the UK. Roslin Institute, Edinburgh
has received funding from the Wellcome Trust to
establish the Roslin Wellcome Trust Tick Cell Biobank,
the world’s largest collection of tick cell lines, enabling
scientists to carry out the advanced research.

A walking, talking field hospital
In downtown Nairobi, a health professional can track
outbreaks of deadly diseases and watch the progress
of potentially tricky pregnancies. With the touch of
a button they can see what’s going on across the
country in real time.

His computer is collecting vital health and epi-
demiological data from hundreds of miles away via
travelling health workers carrying mobile phones.

It previously took days weeks or even months to
discover an outbreak of polio on the other side of the

country.  Now knowledge is almost instant. The speed
with which information can be collected  has elevated
healthcare and prevention to another level and saved
countless lives.

Kenya’s mobile phone data collection system, has
been rolled out to another six African countries.
Kenya’s Data Dyne system is just one example of
hundreds of innovative mobile phoned based projects
that are helping to improve healthcare in Africa.  

Today’s mobiles are filled with so much state-of-
the-art technology they are being used as walking,
talking field hospitals.

Mobile phone manufacturers, networks and soft-
ware developers have joined forces with United
Nations to place the mobile at the heart of a multi-mil-
lion pound drive to tackle HIV/AIDS, malaria and
deaths during childbirth.

The UN is transforming its approach to interna-
tional development to place increasing emphasis on
the mobile. “For decades delivering healthcare in
rural settings has been inefficient and slow.  If you run
out of drugs or condoms or there is an outbreak of dis-
ease the only way to communicate the problem is to
write it down on a bit of paper”. The solution is the
mobile. Instead of building clinics and roads to remote
towns and villages so that people can access health-
care, we are bringing healthcare directly to the people
via mobile phones.

The UN, which has teamed up with the Vodafone
Foundation and the Rockerfeller Foundation, is plan-
ning to exploit the vast technological capabilities of
the latest generation of smartphones, such as the
iPhone and Google Android-powered devices, to
monitor and deliver healthcare in field without doc-
tors or even nurses. US technology giant Qualcomm
has developed technology that can be used to measure
a patient’s heart rate, breathing rate, posture, temper-
ature and other vital signs to provide patient’s full
health check thousands of miles from a doctor.

IBM
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CASE REPORTS

Reports from the Tropical Medicine Bureau
A selection of reports issued by the Tropical Medicine Bureau of Ireland

G Fry
Readers should note that the information given in
these reports is gathered from a number of sources
throughout the world and the Tropical Medicine
Bureau cannot check each one for accuracy. They are
of a very general nature and given purely to assist
in the overall healthcare of the overseas traveller.
They must not be used in place of a detailed medical
consultation under any circumstance.

The major source of the material is as follows:
ProMed: <http://www.promedmail.org>

These and other reports are available on the Tropical
Medical Bureau web page facility at www.tmb.ie 

Eastern Equine Encephalitis infects individual in
New York
Source:
Syracuse.com, The Post-Standard report [edited]
<http://www.syracuse.com/news/index.ssf/2010/0
9/onondaga_county_resident_diagn.html >
Date: Sat 4 Sep 2010

An adult resident of Onondaga County has been diag-
nosed with eastern equine encephalitis, Onondaga
County Health Commissioner Cynthia D Morrow
said today [4 Sep 2010]. The Onondaga County Health
Department was notified of the diagnosis by the state,
the commissioner said in a press release. The release
gave no information about the infected resident,
except to say that the infected person is hospitalized
and had spent significant time in an area previously
known to have eastern equine encephalitis [virus]
activity. Eastern equine encephalitis, or EEE, is a
rare viral infection. There are only 5-10 cases of EEE
reported a year nationwide, Murrow said. The virus is
transmitted by the bite of an infected mosquito. The
virus can cause encephalitis, or inflammation of the
brain. The county health department said the initial
symptoms, which begin 4 to 10 days after the mosqui-
to bite, can include fever, headache, and vomiting.
Untreated, the illness can progress to altered mental
status, confusion, coma, and death.

[TMB: Even though there is no Malaria risk in the
United States of America there is however a very sig-
nificant variety of mosquito borne diseases present
occur throughout the region. Avoiding mosquito bites
is a sensible precaution and should be followed at all
times.

(See http://www.tmb.ie/generaladvice.asp?id=3 for
further information). Unfortunately the USA also has
many other diseases which would perhaps be unex-
pected by the majority of our travellers. 

22 ill with Ciguatera poisoning in Philippines
Source:
The News Today Online [edited]
http://www.thenewstoday.info/2010/06/24/doh.cig
uatoxin.causes.food.poisoning.in.mina.town.html >
Date: 24 Jun 2010

The Department of Health - Center for Health
Development VI (DOH-CHD 6) revealed that cigua-
toxin caused the food poisoning of 22 individuals in
Brgy. Bangac, Mina, Iloilo very ecently. According to
Medterms.com, ciguatoxin is a seafood toxin that
is acquired by eating fish that have consumed toxic
single-celled marine organisms called dinoflagellates
or fish that have consumed other fish that have
become toxic. When someone eats these fish, they
suffer seafood poisoning. Food poisoning from
ciguatoxin is called ciguatera. Further, ciguatera can
cause gastrointestinal, neuromuscular symptoms and
respiratory problems. The gastrointestinal problems
include abdominal pain, diarrhea, nausea and vomit-
ing. The neuromuscular problems may include
tingling around the lips, abnormal or impaired skin
sensations, hot-to-cold reversal, vertigo, lack of mus-
cle coordination, weakness and numbness, muscle
pain, and itching. There may be respiratory paralysis.
Ciguatera symptoms strike shortly after eating tainted
fish. Symptoms may recur up to 6 months. Death
is uncommon, but is known.It was gathered that the
victims consumed a fish locally known as “maya-
maya.”[Byline: Jennifer Ponsaran-Rendon]

[TMB: Avoiding Ciguatera poisoning can be
difficult as this toxin can be found in a wide variety
of sea water fish. It can be a devastating illness with
a rapid onset and even have fatal consequences for
some either through direct or indirect effects of the
poisoning.]

1600 Measles cases reported in Zambia during past
week
Source:
Zambian Watchdog [edited]
http://www.zambianwatchdog.com/2010/06/28/m
easles-outbreak-getting-worse >
Date: Mon 28 Jun 2010

Zambia has recorded 1600 cases of measles since the
disease broke out a week ago. Director of Public
Health and Research at the Ministry of Health Victor
Mukonka disclosed this in an interview with ZNBC
[radio] over the weekend.Dr Mukonka, however,
claimed that the disease is under control. He didn’t
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say how many people have died so far. He said all
patients are receiving treatment in isolation centres,
which have been set up. Dr Mukonka said the
Ministry of Health will embark on a countrywide
campaign and immunisation against measles in the
3rd week of July 2010.According to the World Health
Organization (WHO), measles is one of the leading
causes of death among young children, even though a
safe and cost-effective vaccine is available. In 2008,
there were 164,000 measles deaths globally, nearly 450
deaths every day or 18 deaths every hour. More than
95 per cent of measles deaths occur in low-income
countries with weak health infrastructures. Measles
vaccination resulted in a 78 per cent drop in measles
deaths between 2000 and 2008 worldwide.

[TMB: Measles outbreak reports are regularly
received from many countries including ones in

Western Europe. The level of vaccine cover is still
nowhere near the required level to protect the general
population despite the very best efforts of many
health authorities. In Ireland we still have a large
cohort of teenagers who were not given the vaccine
and so will be at serious risk (including Rubella
and Mumps) if visiting regions where outbreaks are
occurring as we can see in Zambia at this time. Giving
the MMR vaccine to a male teenager presents few
problems but to a female the whole question of
'pregnancy risk' needs to be considered and protected
against.]

Graham Fry, Medical Director,
Tropical Medical Bureau, 94 Upper Georges Street
Dun Laoghaire, Dublin, Ireland.

A case for reflection

Iwas emailed by a young expatriate engineer who
was concerned about a lump that had appeared in
the left lower corner of his abdomen. The lump

came and went. He also got waves of abdominal pain
when the lump was most prominent. The pain was
not severe, but he was worried. He reported difficul-
ties opening his bowels at times but his bowel actions
were otherwise normal.

He attended a local doctor in Hyderabad, Pakistan.
The doctor didn’t examine this man but diagnosed a
urinary infection and prescribed antibiotics. The
antibiotics made no difference to the symptoms. 

The engineer consulted another doctor locally who
performed a physical examination and offered more
antibiotics. The patient was worried enough to phone
us at the travel clinic. The fact that this chap was expe-
riencing waves of abdominal pain and that the lump
lessened when he lay on his back made me wonder if
he had a hernia and I became worried that this could
strangulate. We concluded that he should fly home in
case surgery was needed.

It later transpired that evacuation hadn’t been
necessary but in the absence of a competent medical
opinion it was the best course of action. Being taken ill
while away from familiar systems and consultation
styles is very scary. The patient was relieved to be able
to leave a fraught situation where he was not only
worried about his health, but there were issues
regarding security that caused him additional stress. 

The patient didn’t have a hernia. He was simply
constipated. When I discovered the diagnosis, I
reflected on how incredibly difficult it can be to assess
a patient over the phone. My over-cautiousness result-
ed in some additional cost to the engineer’s employer
and there was loss of work time to the project, how-
ever a missed strangulated hernia would have been
even more distressing and disruptive, and even
potentially disastrous, so I guess I did the right thing,
even if I was wrong.

Dr Jane Wilson-Howarth, The Travel Clinic, Cambridge.
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Abstract
Splenic infarction at altitude in individuals with sick-
le cell trait is a well-documented phenomenon.  Initial
presentation of sickle cell trait can occur at altitude as
carriers of the sickle gene are usually unaffected by
their sickle cell status unless the body is challenged by
certain conditions such as high altitude. This report
details the case of a 23 year old white male who suf-
fered a splenic infarction at altitude prior to being
diagnosed with sickle cell trait. His presentation was
classic of splenic infarction and he was treated by
emergency splenectomy.  Evidence suggests that con-
servative management of splenic infarction in sickle
cell trait should be first line and that splenectomy is
often unnecessary. This report serves to remind clini-
cians working in high altitude areas or performing
pre-departure medical assessments, of the dangers of
travelling to altitude with sickle cell trait. It further
suggests that ethnically vulnerable clients planning
trips to high altitude should be offered pre-departure
screening for sickle cell trait to ensure that any
ensuing complications are managed appropriately,
avoiding unnecessary diagnostic delays and unneces-
sary splenectomy.

Case Report
In March 2007, I was the doctor on a high altitude

expedition in Peru when a young man with undiag-
nosed sickle cell trait (SCT) suffered a splenic
infarction. Although SCT-related splenic infarction at
altitude is a well-documented phenomenon,1-3 it
is a relatively rare event and, therefore, this is a
worthwhile case to share amongst relevant health
professionals.

Shortly after arriving in Cusco, Peru, a physically
fit, 23 year old white male, with an unremarkable
medical history, developed acute abdominal pain. He
had flown from the UK in a commercial, pressurized
aircraft. Cusco is situated at an altitude of 3300m.  This
was the patient’s first trip to such a high altitude, pre-
viously he had not ventured above 1500m.

The initial symptom was a mild-moderate,
continuous epigastric pain. Abdominal examination
revealed a soft abdomen, tender in the epigastric
region with no guarding and normal bowel sounds.
Half an hour later the patient began vomiting and
over the course of the next couple of hours the upper
abdominal pain progressively worsened. The patient
had not overtly exerted himself, having only under-
taken gentle walking during the time between the
flight landing and the onset of the pain. The expedi-
tion group had journeyed about an hour from Cusco
by bus, so taxi transfer of the patient back to a hospi-
tal in Cusco was urgently arranged.

On arrival at the hospital the patient’s observations
were: pulse 78bpm, BP140/80, temperature 36.5, res-
piratory rate 22. He was managed with oxygen,
opioid analgesia and intravenous fluids. A surgical
referral was made and abdominal examination at that
time revealed generalised tenderness, worst in the
upper abdomen with marked pain on percussion over
the spleen. As time progressed the patient became
mildly clinically jaundiced. The laboratory blood test
results are detailed in tables 1 and 2. An ultrasound
scan revealed splenic enlargement and a diagnosis of
probable splenic infarction was subsequently made.
A decision for surgical management was made imme-
diately after the ultrasound scan and a total splenec-
tomy was completed within 11 hours of symptom
onset. The patient made a good recovery and four
days post-operatively was transferred to a hospital in
Lima to benefit from the lower altitude.

On return to the UK the patient was referred to
a haematologist and haemoglobin electrophoresis
revealed SCT with 37.9% of HbS (35-45% of the Hb is
HbS in SCT). This patient was born in the UK and has
some Greek ancestry (his maternal grandfather was
Greek), although he was unaware of any family histo-
ry of SCT or disease. Screening for other haemoglo-
binopathies and thrombophilias was undertaken and
all results were negative. (Table 3)  Histological
examination of the spleen revealed extensive areas
of ischaemic infarction in an enlarged spleen
(19x14x9cm), with sickled erythrocytes within the
clots and some of the blood vessels.

Discussion
This case was typical of the presentation of SCT-

related splenic infarction: initial epigastric pain which
soon localises to the left hypochondrium.1,2,3  Vomiting
is common and breathing may become shallow and
difficult, often with end-inspiratory pain.1,2,3 A left
pleural effusion may also develop.1,2

Conservative management with analgesia, fluids,
oxygen and descent has been found to be effective in
the management of splenic infarction in SCT.1,2,3 Blood
transfusion may also be necessary. Use of the hyper-
baric chamber may also aid management by normalis-
ing oxygen tensions. According to the literature,
splenectomy is often unnecessary in SCT-related
splenic infarction and can be avoided with good
conservative management.1,3 However, surgical inter-
vention (partial or complete splenectomy) may be
needed if conservative management fails or complica-
tions arise.3,4 Haemorrhage, overwhelming sepsis and
abscess or pseudocyst formation are indications for
surgical intervention.4

In this particular case if the clinicians involved had
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been aware of the patient’s sickle cell status and of the
appropriate management of SCT-related splenic
infarction, greater emphasis could have been placed
on the conservative management and splenectomy
may have been avoided. I would therefore suggest
screening individuals for SCT prior to high altitude
travel. Should patients with known SCT develop
symptoms consistent with splenic infarction, the
diagnosis can be expedited and prompt, appropriate
management initiated. 

Travel and expedition companies organising trips
to high altitude should provide pre-departure guid-
ance to their clients, to ensure they are aware of the
health risks associated with high altitude travel.
Ideally, clients should receive a pre-departure health
questionnaire that should include questions relating
to ethnicity and personal/family history of sickle cell
disease/trait. Doctors involved with pre-departure
health assessments need to be aware of this risk asso-
ciated with SCT and advise their patients accordingly.
Individuals deemed at risk of SCT should be offered
a screening test prior to high altitude travel. SCT
carriers can then make informed decisions as to
whether to take the risk of travelling to high altitude.

A careful family history and determination of eth-
nicity, along with knowledge of the global distribution
and prevalence of SCT will aid risk assessment for
SCT carriage. SCT has a wide geographic distribution:
although it is most common in Sub-Saharan Africa, it
is also found in people of Mediterranean, Caribbean,
Middle-Eastern, Asian and Indian origin.  Country
specific estimates of SCT prevalence are available at:
www.chime.ucl.ac.uk/work-areas/cab – last accessed
December 2010.5 Nowadays, some countries have
newborn screening programmes that detect SCT, how-
ever, many adults travelling to high altitude will not
have undergone screening.    

Quantification of the risk of splenic infarction at
altitude in SCT carriers is difficult as the incidence of
the phenomenon is unknown. However, patients
should be advised that altitudes above 5000ft (1524m)

are deemed hazardous,3 an altitude that includes
many ski-resorts around the world.   Exertion increas-
es the risk of splenic infarction in SCT.2 There is also an
association between sudden death in SCT and exer-
tional heat illness and rhabdomyolysis.2,3 It is therefore
prudent to warn SCT carriers travelling to altitude
against dehydration and over-exertion. As people
with SCT are also at risk of hyposthenuria3 (inability
to concentrate the urine) they can easily become
volume depleted and should be warned that urine
colour is not a reliable marker of hydration status. 
Conclusions

With increasing numbers of people participating in
high altitude travel, it is important that travellers, tour
operators and doctors are aware of this complication
of SCT. Increased awareness of this phenomenon and
pre-departure screening of at-risk individuals may
reduce the occurrence of SCT-related splenic infarc-
tion, promote appropriate management and reduce
unnecessary splenectomies.

Original Citation
This case report was originally published as a

letter in Wilderness and Environmental Medicine, 19, 318-
320(2008)

Dr Alison Cooke, General Practitioner.
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REVIEW

Louse infestation in travellers
I B McIntosh

Infestation with the human head louse (Pediculus
humanus capitis) occurs worldwide, and pediculo-
sis capitis is hyperendemic in many resource-poor,

third world populations in the developing world.1,2

Head lice normally are transmitted via head to head
respectively via hair to hair contact. Tourists travelling
in close contact with indigenous natives in crowded
buses and trains in Asia and south America can
easily become infested. Those travelling in groups
can spread the lice to other party members to their
embarrassment. Tourist groups in Africa often make
intimate contact with the native population when
travelling through congested market places, or in
school visits with children when peering over desks at
their work. Louse transmission can easily occur then.
Although head lice infestation is not associated with
poor hygiene, in undeveloped countries with poor
hygiene, or after natural disaster, when sanitation
facilities breakdown, adult global travellers and aid
workers can become hosts for the parasites. Due to the
poor resources in these areas the occurrence of head
lice infestation is often very high, hence the risk of
infections increases. Head lice infestation is associated
with limited morbidity, but causes a high level of
anxiety especially among parents of school-aged chil-
dren.3

Humans attract lice from two genera each occupy-
ing different bodily habitats, Pediculus – the head and
body (clothing) louse and Pthirus – the (pubic), crab
louse. The general public tend to associate one with
children and the other with sexual activity. It is not
clear whether the two Pediculus forms come from a
single species. Although under normal circumstances
Pediculus capitis lice prefer to inhabit the head hair,
it is not certain whether body (clothing) lice may
merely be head lice which have migrated and taken
up residence in clothing. Head lice are not carriers of
other infectious diseases.4

Head lice need to feed frequently and must there-
fore remain on the host continuously, having about 6

feeds per day. When feeding it attaches to the host
skin and probes until it finds a blood vessel, then it
injects saliva which acts as an anticoagulant while the
insect feeds. Head lice prefer to attach close to the
scalp, with a high proportion of eggs (nits) laid on
hairs behind a line running from the ears to the crown
of the head. After about 7 days a nymph appears
passing through two further nymphal stages before
reaching adulthood. They align themselves on hair
shafts with bodies pointing towards the scalp and can
traverse the shaft with ease and speed. Most lice have
three longitudinal body stripes as camouflage which
blends them in with the hair shaft making their iden-
tification difficult. A comb search may not reveal hid-
ing lice. Host transfer is by disturbance of the hair
encouraging the lice to move to the outer layers of the
hair. The life span of head lice averages, under shel-
tered conditions, around 20 days with a maximum of
32 days. However under normal conditions most head
lice die as a result of host activity such as hair scratch-
ing, combing, hair washing. They survive primarily
because the host is unaware of their presence. They
have survived as a species for thousands of years
despite efforts to eradicate them. Resistance to treat-
ment is a common problem in their control. The head
louse persists almost everywhere there are humans
and is the most common ectoparasite.

Transmission
The main transmission route appears to be head

to head contact. The transmission of head lice via
fomites is uncommon. Transmission by personal
clothing is not supported by research evidence eg
transmission in hats from infected people is unlikely.
Hairs carrying crawling lice dislodged from an infest-
ed person may however be deposited upon the head,
or body of an uninfested person. Infestations are more
common in primary school children, but all age
groups are susceptible. Infestation still attracts social
stigma, especially among parents and children in
upper socio- economic groups, who dread infestation.  

Risk factors 
Race and country of residence are not risk factors,

neither is the length of the hair. There is no association
between the sharing of combs and brushes and hair
lice presence. Poor hygiene is a risk factor for the body
louse but not the head louse. Gender does not appear
to be a specific risk factor and aspects of hair such
as thickness and colour, anecdotally related to hair
infestation, are not supported by research evidence.
Prevalent throughout the world, head lice are more
commonly found in children and adults, children
socialise more than adults, they play together etc, they

Lice in hair
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need less personal room. Females: they are in closer
contact to the children than many men (cuddling etc)
and women often have longer hair which facilitates
the hair to hair contact more easily.

Symptoms and signs
Pruritus- an immune mediated reaction to compo-

nents of lice saliva – is the most common symptom of
lice infestation. It can be severe enough to interfere
with sleep. Typically, there are reddish, intensely itchy
papules, frequently in the retro-auricular area of the
scalp. If left untreated the condition can become
intensely irritating and skin infections may occur if
the bites are scratched. Repeated scratching leads to
excoriation and infection with staph aureus and strep-
tococci leading to impetigo. Head lice may passively
carry the bacteria from infected to healthy areas of the
scalp.

Diagnosis 
1 Diagnosis is dependent upon finding a living 

louse, but visual inspection is a poor identifier. 
This requires detection-combing – preferably 
wet combing. The effectiveness of fine-toothed 
combs depends upon design and material. Soft 
teeth will bend and allow the louse to escape. 
The colour is also important. Use of a plastic 
light-coloured comb in dry hair makes it easier 
to recognise the dark louse. A gap between the 
teeth of 0.2-0.3mm will remove nymphs, eggs 
and adults. Removal of eggs is important in the
process of disinfestation. Regular combing with
pediculicide treatment is necessary for
permanent removal of the lice.

Treatment methods
• Chemical – Pediculicides containing

insecticide with neurotoxic action. Not
effective against eggs younger than 4 days 
age. Increasing resistance is occurring.

• Herbal Pediculicides containing herbal oils eg. 
Coconut oil. No clinical evidence for efficacy. 

• Mechanical-Hair combs.
• Physical -Non-traditional products that contain 

cyclomethicone or dimeticone work by coating the 
lice and kill them physically, e.g. by suffocation or
by disrupting their waterbalance.

Topical neurotoxic insecticides – commonly pyre-
throids and organophosphates are used, with the lat-
ter most widely used, due to shorter contact time and
less odour. It has to be borne in mind that insecticide
resistance is a problem worldwide.

Pyrethins and Pyrethroids mainly act on the louse
nervous system – a knock-down effect. Permethrin
can kill during application and also has a long term
residual effect – although this residual effect may
encourage resistance. Most adverse reactions are local

and mild. Systemic reactions have been reported. In
rare cases asthma attacks have been reported after the
use of pyrethrin-based products. 

Organophosphates: Malathion inhibits acetyl-
cholinesterase causing louse death by hyper-excitabil-
ity and exhaustion. It is safe if pure, but should not be
used on babies of less than six years. Topical neuro-
toxic insecticides should not be used on broken sec-
ondarily infected skin. Various treatments are used as
topical pediculocides with no clear consensus to
define best treatment for eradication. The Cochrane
review of 1995 has been withdrawn but, the published
results found no evidence that any one pediculicide
has greater effect than another. The two studies com-
paring malathion and permethrin with their respec-
tive vehicles showed a higher cure rate for the active
ingredient than the vehicle. Another study comparing
synergised pyrethrins with permethrin, showed their
effects to be equivalent.

Adverse effects were reported in a number of trials
but were all minor, although reporting quality varied
between trials. Evidence of efficacy only applies to
permethrin  1% with lindane and natural pyrethroids
less active. Many reports testify to resistance to
malathion and pyrethroids.2 Pediculicide resistance is
an increasing problem for the effective control of
human lice. Low level resistance suggests that there is
high potential for head lice to develop insecticide
resistance with resistance varying from country to
country and region to region. The Cochrane analysis
of randomised trials produced no evidence that one
pediculocide was any more effective than any other.3

Oral drugs
Oral medication has been utilised. Ivermectin is a

macrolytic lactone and has been used successfully on
millions of Africans. The drug is well-tolerated and
adverse events are rare. It is an ideal drug for
heavily infested individuals, individuals with multi
parasitosis and for community based mass treatment.
Like the classical pediculicides with neurotoxic mode
of actions Ivermectin bears the risk of development of
resistance. 

Louse infestation in travellers continued
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There are increasing numbers of reports of resist-
ances to pediculicides, such as permethrin and
malathion.4,5 In addition, there is growing public con-
cern about the potential hazards of pediculicides with
a neurotoxic mode of action. 

Failures of treatment have encouraged use of repel-
lents, to drive off and discourage the pest. Studies
tend to have concentrated on avoidance. Currently
there are no functional head lice repellents and further
research is needed. Although synthetic chemicals
require institutional scrutiny, scientific screening and
recognition before release on the market, botanical
formulations and phytochemicals require no such
testing for toxicity or efficacy. Many products such as
coconut oil, citronella and deet are on the market
and bought by the public without consideration of
effectiveness.

Existing treatment options are therefore limited
which has encouraged the development of non-
traditional (non-chemical) products that contain
cyclomethicone and/or dimeticone. Cyclomethicones
and dimeticones are synthetic silicone oils. They are
widely used in cosmetics. These work by coating the
lice and kill them physically, e.g. by suffocation.

Non traditional treatment
Ideally the treatment method should be a single

dose preparation, effective against nymphs, adults
and eggs with no toxicity, high acceptability and
unlikely to promote lice resistance. A product contain-
ing two dimeticones of different viscosities (total 92%)
has been produced as a pump spray which appears to
meet these criteria as it suffocates lice, larvae and
eggs. It has a physical mode of action, low surface ten-
sion and is free of chemical insecticide. It is chemical-
ly inert and not absorbed by skin or mucosae. The
substance creeps deeply into the tracheal system of
the louse as well as into the breathing openings of the
eggs (aeropyles) and replaces the air.6 The volatile
dimeticone vaporises, the remaining solution thickens
and seals the breathing system irreversibly. The solu-
tion suffocates all developmental stages of develop-

ment of lice, nymphs and eggs.
• Unlike the chemical treatment, lice do not

become resistant to these products. Usually treatment
should be repeated after 8-10 days, but some products
are designed to work after one application.

Summary
Head lice infestation:
– is common throughout the world.
– frequently affects school children and transmits to

adults.
– can be transmitted to travellers from infested

persons by intimate contact. 
– Chemical methods of treatment can result in

resistance.
– Non-traditional treatments work with physical 

modes of action. 
– The ideal treatment kills all developmental stages 

(lice, nymphs and eggs), does not bear the risk of a
resistance development, only needs a single
application and is well tolerated.

– A product containing 92% dimeticone meets these
criteria.

– Herbal remedies commonly used in many parts of
the developing world lack the proof of efficacy and
are maybe ineffective. 

Iain B. McIntosh
BA(Hons), MBChB, DGMRCP, FFTM RCPS(Glas).
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rine from the adrenal medulla and the release of
norepinephrine from presynaptic nerve terminals of
peripheral sympathetic nervous system. Previous
research found    AR is very important in the stress-
coping behaviors.2 -adrenergic receptor gene
(ADRA2A) is located in 10q23-25 and has a length of
3613 bp. Finley et al. reported rs553668 AA or GA
genotype of ADRA2A had greater signs and symp-
toms of motion sickness than GG genotype.3 By far
there is rare association study between ADRA2A and
motion sickness or seasickness.

So we genotyped three tag SNPs of ADRA2A as
-1569 C/A (rs11195419), -1780 G/A (rs553668), -1902
C/A (rs3750625) and analyzed whether they are
associated with seasickness in Chinese navy men.

Methods
Subjects

We included 110 new recruited Chinese navy men
who had experienced one month voyage (average age
19, all in good health status). They are all Chinese Han
nationality and their parents and grandparents are
also Chinese Han nationality. All of them have not
adapted to sailing life before their recruitment. We
used a seasickness questionnaire of Wiker et al. con-
cerning actual seasickness severity during sailing to
determine their susceptibility to seasickness.4 The
validity and reliability of this questionnaire has been
proved to be high in a seasickness survey conducted
by the United States Coast Guard,5 and it was
employed by Gordon et al. in many studies.6-8 Based
on self-reported symptoms, seasickness is rated on a
scale from 0 to 7. We selected those subjects (35 per-
sons) scoring 6 to 7 points on the Wiker scale (the
highest degree of susceptibility denoting frank vomit-
ing) as severe group. Those subjects (42 persons)
scoring from 0 to 3 points on the categorization scale
(subjects with no signs or symptoms of seasickness
during sailing, or sometimes suffering only slightly
from minor symptoms) were regarded as light group.
The rest (33 persons) were medium group. Blood sam-
ples of the 110 subjects were obtained with informed
consent. The study protocol was reviewed and
approved by the Chinese Ethics Committee of Human
Genetic Resources. 

SNP genotyping
Venous blood samples of the 110 navy men were

drawn and the genomic DNA was extracted from the
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An Investigation of the -adrenergic receptor
gene and seasickness in Chinese naval men
Jihang Yuan PhD*, Yubao Wei PhD*, Bifeng Chen PhD*, Kai Huang BA**,
Ying He PhD***, Weiping Huang BA****, Kaihui Wang PhD* and
Shuhan Sun MD*

Abstract
Background
The cause of seasickness remains unclear. Both genet-
ic and environmental factors are suspected playing an
important role in seasickness development.

The   -adrenergic receptor has been thought very
important in stress-coping behaviours and may be
associated with motion sickness. So we investigate the
association between the   -adrenergic receptor gene
(ADRA2A) and seasickness in Chinese navel men.

Methods
A total of 110 new recruited Chinese navy men

were examined. The 110 subjects were divided into
three groups as Light (42), Medium (33) and Severe
(35) by a seasickness questionnaire. Three tag SNPs of
ADRA2A as -1569 C/A (rs11195419), -1780 G/A
(rs553668), -1902 C/A (rs3750625) were selected and
genotyped by direct sequencing. Then the genotype
frequency, allele frequency and haplotype frequency
were compared between the three groups.

Results
The genotypes of the three SNPs were in Hardy-

Weinberg equilibrium. The major allele frequencies
between the three groups (light vs medium vs severe)
were assessed as 0.143 vs 0.091 vs 0.100, 0.536 vs 0.576
vs o.514, 0.143 vs 0.076 vs 0.100, respectively. No sig-
nificant difference was found in genotype frequency,
allele frequency and haplotype frequency between the
three groups.

Conclusion
The negative results of this study indicate

ADRA2A is not involved in the susceptibility of
seasickness in Chinese Navy men. Considering the
limited sample size, further study in large samples
and with more SNPs of ADRA2A will be needed to
elucidate its role in seasickness/motion sickness.
Nevertheless, our investigation is a pilot study to elu-
cidating the genetic relationships between ADRA2A
and seasickness.

Introduction
Some investigations suggested neurotransmitters
such as norepinephrine, acetylcholine and 5-hydroxy
tryptamine are involved in motion sickness.1 The   -
adrenergic receptor (    AR) is an inhibition type G pro-
tein which could mediate the exocytosis of epineph-
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blood samples according to standard protocol. The
following PCR primers were designed based on the

-adrenergic receptor gene sequence in Genebank
and used for genotyping the three SNPs. The primer
sequences were 5’-CTG CTC TGC GTT TGC TCG-3’
(forward) and 5’-ACG GGA CAG TCA CCA GTT GC-
3’ (reverse). PCR reaction system was a 15 μl mixture
containing 10 ng of DNA, 10 pmol of each primer, 2.5
mM MgCl2, each dNTP at 0.2 mM and 0.25 U of Taq
DNA polymerase. Then PCR was performed under
the following conditions: initial denaturation at 95°C
for 9min; 35 cycles at 95°C for 30s, 61°C for 30s, 72°C
for 30s; followed by a final extension at 72°C for 7min
in a PCR system 9700 (Applied Biosystems, Foster
City, CA). The PCR products were sequenced using
ABI Prism BigDye Terminator Cycle Sequencing Kit of
version 3.1 (Applied Biosystems, Foster city, CA) on
an ABI Prism 3100 sequencer.

Statistical analysis
To test for Hardy-Weinberg equilibrium,   test was

used and performed on SHEsis program.9 The geno-
type frequencies and allele frequencies of the three
SNPs were calculated in SPSS software version 16.0
(SPSS Inc., Chicago, IL), and the odds ratios (OR) were
calculated too. Haplotype frequencies were estimated
using an accelerated expectation-maximization
algorithm.10 P value < 0.05 was considered statistically
significant.

Results
Allele frequencies of the three SNPs in cases and

controls are listed in Table 1. To rs11195419 and
rs3750625, they had a similar major allele frequency in
the three groups; while major allele frequencies of
rs553668 were 0.536 in Light group, 0.576 in Medium
group, and 0.514 in Severe group. There was no sig-
nificant difference (P > 0.05) between those three
groups.

Genotype frequencies (Table 1) of the three SNPs
were in Hardy-Weinberg equilibrium. There was no
significant difference (P > 0.05) in genotype frequency
between the three groups. 

Haplotypes and their frequencies are shown in
Table 2 (frequency less than 0.02 are not listed). P val-
ues are calculated using the   test 2X2 contingency
table. Frequencies of three major haplotypes AGA,
CAC, CGC were similar in Light vs Medium compar-
ison and Light vs Severe comparison, consistent with
the allele and genotype frequency results. 

Discussion
The similar allele and genotype frequencies of

rs11195419 and rs3750625 in the three groups suggest
a strong linkage between them, which is consistent
with the previous study.11 The similar haplotype
frequencies of Light vs Medium comparison and
Light vs Severe comparison indicate the divergence of

samples. The Medium and Severe group are more
likely with the same genotype and allele frequency.

In another way, our results are not consistent with
Finley’s results.3 This may rely on the diverse genetic
backgrounds of different ethnics or low correlations
between different types of motion sickness. Just as
Lentz12 reported the different sensitivities in individu-
als to various types of motion and Golding13 reported
the correlation between susceptibility to translational
motion and susceptibility to cross-coupled motion
sometimes was very low. Women were reported with
greater incidence in motion sickness than men14 and
maybe we should include women subjects in future
studies. 

Conclusions
Overall, the results of this study indicate that the

polymorphisms of ADRA2A may not be associated
with seasickness in Chinese navy men.

Motion sickness is an expression of a physiological
response to unfamiliar motion patterns, whether real
or apparent.15 http://en.wikipedia.org/wiki/Motion_
sickness . It can be caused by many forms of trans-
portation, such as cars, buses, trains, ships, planes etc.
The most dramatic form of motion sickness is seasick-
ness. The development of seasickness signs and symp-
toms follows an orderly sequence, which is stomach
awareness, pallor, cold sweating, nausea, and recur-
rent vomiting.16 The symptoms may vary with the sus-
ceptibility of the individual. Reavley et al. reported
that genetic factors play important roles in determin-
ing an individual’s underlying propensity to motion
sickness.17 It was justifiable to investigate genes  which
may influence susceptibility.
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Environmental factors ensure that global trav-
ellers experience higher morbidity and mortali-
ty rates than if they had stayed at home.

Pre-existing conditions such as cardiovascular
disease, chronic obstructive pulmonary disease and
diabetes mellitus also play a prominent role in
morbidity and mortality statistics for travellers, par-
ticularly among older age groups.

Causes of death in travellers while abroad:1

Cause %

Cardiovascular Disease 49

Medical, non- cancerous conditions 13.7

Trauma 22

Cancer 5.9

Other conditions 5.5

Suicide/Homicide 2.9

Infectious disease 1

CARDIAC EVENTS
Cardiovascular events cause about 50% of deaths

during air travel and are the second most frequent
reason for evacuation. Several factors increase the risk
of a cardiac event en route and at the overseas desti-
nation. Physiological and psychological pressures on
travellers have increased in the last decade due to
incremental changes in security and additional terror-
ist threat at airports, rail termini and ferry ports. Air
and land traffic congestion and new environmental
and climatic factors create delay, hassle and uncertain-
ty which can push vulnerable individuals from phys-
iological stability into systems failure. Inability to
meet cardiac demands and respiratory and metabolic
distress may become life threatening, at a time when
immediacy of available emergency care may not
equate with that of the home environment .The inade-
quacies of travel health insurance can also be exposed
at this time of medical need. Insurers can only provide
the best medical evacuation resources available in the
local milieu. Optimal care cannot be provided in tran-
sit locations such as an aircraft and in many tourist
vacation destinations around the world.

Travel to departure point
Anxieties and stresses about leaving home, reaching
the airport,  transport and new location develop,  as
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Travellers at risk – Advising the Cardiac and Diabetic Traveller
“Knowledge of the world can only be acquired in the world and not in a closet”.
Lord Chesterfield

departure day nears and heighten as the traveller
leaves home. Time constraints and deadlines bring
adrenaline rush and psychological arousal. 

Unaccustomed physical demands such as hauling
luggage, long walkways and the hassle of transfers
from station to air or sea port, add to in-transit
stressors. A fit healthy older individual may cope with
these challenges, but the burden may push those with
a pre-existing medical condition into respiratory
or cardiac failure, or precipitate myocardial and
cerebrovascular ischaemia and infarction. The risk
increases with prolongation of travel due to transport
delay- a common feature of modern travel.

Air travel 
This transport mode can bring arterial oxygen

desaturation with change in cabin pressurisation,
along with forced immobility and potential dehydra-
tion. These effects can induce:

• Chest pain and angina
• Dyspnoea and pulmonary oedema
• Cardiac arrhythmia
• Venous 

The Air Traveller with Heart Disease
The older traveller with existing cardiac ischaemia,

angina and heart rhythm irregularities may find their
symptoms exacerbated in the cabin environment.

Those with pacemakers and cardioconverters may
experience problems with security scanners.2

Travellers with heart disease should:
• Plan the journey by land and air as carefully as 

they choose their vacation hotel or ship cabin
• Purchase comprehensive travel insurance 
• Acquire pneumococcal immunisation and 

annual influenza immunisation
• Choose antimalarial and an-emetic drugs, with 

due regard to contraindications and drug
interactions

• Consider use of executive airport transfer 
lounges to diminish airport stress

• Consider travel in an upper class cabin for a 
less stressful flying experience.

Advice for traveller preparing for a long flight
Advise airline in advance of travel via the

Passenger Medical Clearance Unit.  Complete Medical
Information Form [MEDIF] and Travellers’ Medical
Card [FREMEC for frequent travellers] for stable, non-
progressive, chronic conditions. The airline will
require the potential traveller to be able to walk 100
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metres on the flat, at a normal pace without severe
breathlessness.3

Notify airline in advance of need for: Porter, elec-
tric buggy, wheelchair and airport oxygen:

Not all airlines supply oxygen at take-off & land-
ing. Supplemental oxygen must be booked in advance
(portable cylinder, fixed rate of 2-4 L/min by Hudson
mask/nasal cannula). Oxygen concentrators are avail-
able (concentrate oxygen in ambient air by removing
nitrogen) British Airways & United airlines charge
£50-£100, other lines the price of another seat (£55 to
£550). Virgin airline currently makes no charge: econ-
omy & premium economy class. For upper class
passengers there may be no facility for  oxygen for
take- off & landing, as the oxygen cylinder cannot be
stowed safely.4

On the flight
• Support stockings should be worn – applied 

before leaving home. 
• Warfarin can be continued as normal.
• Diuretic medication should be taken as usual, or

where there is prolonged morning travel they 
can be taken at the airport 

• Drug medication must be carried in hand
luggage in adequate amount

• Exercise limbs. Walk about the aircraft if possible
Adequate non-alcoholic non-carbonated fluids 
should be taken in flight.

Contra-indications to flying and Duration of
Restriction1,5

• Uncomplicated myocardial infarction -7 days – 
if complicated MI => 4 to 6 weeks

• Severe or non-stabilised heart failure
• Unstable angina
• CABG (coronary artery bypass graft)

procedure, Open heart surgery => 10-14 days
• Angioplasty, Stent => 3 -5 days
• Uncontrolled cardiac arrhythmias
• Uncontrolled Hypertension
• Severe symptomatic valvular heart disease
• Implantable cardioverter defibrillator (ICD): 

Prohibition on flying when  ICD has delivered a
shock, until condition considered stable1

• Pacemaker or ICD insertion: flying acceptable 
after 2 days. If pneumothorax at insertion: flight
possible after 2 wks1

• Post  ablation  intervention : flight acceptable 
after 2 days but there is increased risk risk of 
VTE.1

Other Contra-indications to flying1

• Acute Deep Vein Thrombosis –no flying until 
patient is stabilised on anticoagulants

• Cerebrovascular accident – if uncomplicated, 
individual may fly within 3 days (clearance is 
needed if travelling within 10 days)

• Brain surgery – 10 days no flying after event
• Generalised seizure – 24 hours delay before 

flight after occurrence
• Subarachnoid haemorrhage – 10 days delay 

before flight Departure Security clearance.

Predeparture Security Clearance
• Stent or mechanical valve in place. The

passenger can safely walk through security 
machines, as these will not trigger an alarm.

• Pacemaker/ICD: metal casings may trigger 
alarm. The hand-held metal detector should be 
requested and the operator advised not to place
it directly over the pacemaker,  or repeatedly 
sweep over device.

The Traveller with Heart Disease who becomes ill
while abroad

Consideration should be given to stopping pre-
scribed  diuretics and ACE inhibitors and seeking spe-
cialist advice if there is severe vomiting, diarrhoea,
dehydration, hypotension, oliguria, 3kg weight loss.
Increased intake of salt in a patient with heart failure
may lead to pulmonary or peripheral oedema.

Air Travellers and peripheral vascular disease
Air travel brings increased risk in elderly people

from venous thromboembolism (VTE)–Risk increases1

when flight > 4 hours with risk peaking  at ≥ 8 hours
flight duration6

Factors increasing risk for VTE:
• immobilisation (found in 75% of cases, with 

higher risk in non-aisle seating)
• dehydration, due to haemoconcentration and 

hyperviscosity of blood
• hypobaric hypoxia
• recent surgery 
• obesity 
• malignancy
• thrombophilia
• past VTE

VTE precautions
Support stockings (but not if existing peripheral

arterial disease (PAD) Below knee hosiery should be
fitted to the individual. ‘Activa’, ‘Flight’, ‘Mediven’
brands are available and should be applied with the
leg elevated or at least horizontal, prior to home
departure.

• Aspirin 75-300 mg not advised, as side effects
may outweigh the benefits of use. Aspirin has been
shown to be efficacious in arterial blood research.

Passengers at high risk of VTE1

Passengers  with thrombophilia, recurrent DVT, poly-
cythaemia, Factor V Leiden, antithrombin deficiency,
malignancy, POP on lower limbs, gross obesity,

Travellers at risk continued
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surgery lasting >30 min in the previous 4 weeks are
at higher risk A recommended precaution is the
prescription of  LWMH e.g. dalteparin (Fragmin®)
2,500 -5,000u SC before outward and return flights.2,6

Passengers on Warfarin medication may need
alteration in routine administration with long flights
and transmeridian travel.

Case Example
If a traveller on warfarin is flying directly to Tokyo

from  London  (111/2 hour  flight, 8 hour time differ-
ence). The first regular dose of warfarin on that day
needs to be changed at destination as the traveller will
be flying a shorter day (east).4 The individual will be
exposed to changes in diet bringing change in gut
flora and possible vitamin K balance. The traveller is
advised to get INR done this length of time.on the
third week, if staying abroad  INR changes are likely
with possible increase in alcohol input which can
increase the INR. With change in the environment
atmospheric pressure–at altitude > 2,400 m, (7,900
feet) there is a 2.7-fold increased risk for INR values to
fall below target (effect of hypoxia on coagulation and
drug metabolism).7

In a crossing of more than 6 time zones from
the UK e.g. (travel from Britain to mid-USA or East
India). The first regular dose of warfarin for the day
needs adjustment. 

In travel:
• WEST => increase dose by 1/4 as the traveller is 

facing a longer day
• EAST => decrease dose by about 1/3

The INR should be repeated after 2 weeks of stay
at the destination.

Other problems for the traveller with heart disease
• Photosensitivity from various drugs such as

thiazides, doxycycline, amiodarone
• Anxiety generated by stressors inseparable 

from global travel, may merit use of a
beta-blocker if not contraindicated.

• Paroxysmal supraventricular tachycardia,
precipitated by physiological or psychological 
stress. This can be terminated with vagal
stimulation,Valsalva manoeuvre, carotid sinus 
massage, by plunging the face into ice cold 
water or taking large sips of ice cold water. If 
recurrent, it is the responsibility of the travel 
clinic to exclude drug interactions from
medication such as beta-blocker plus
verapamil.

THE DIABETIC TRAVELLER 
The diabetic traveller faces several problems in world
travel relating to diet and medication. Cultural
changes in eating and diet habit at the destination
may require change in caloric intake and adjustment

in medication. The crossing of time zones and restrict-
ed meal content and times may upset the metabolic
balance. Adverse temperatures and the risk of
hypothermia can result in morbidity in the diabetic
and failure to protect insulin and maintain adequate
personal stores of other diabetic drugs can be haz-
ardous Prescribed drugs to combat the condition may
not be available at the destination or not be equivalent
in dose and efficacy. It is vital that diabetic potential
global travellers prepare for the journey well in
advance and seek advice from family doctor, consult-
ant physician and travel clinic staff  before embarking
on international trips to developing and  remote coun-
tries. Neither diabetics nor their medical advisers
should regard diabetes as a contraindication to travel,
but many problems may arise for diabetics during
travel, including loss of diabetic control, travel-related
infections, management of diabetic emergencies and
practical problems of carrying and storing insulin,
other supplies and equipment.

Pre-travel arrangements8,9

The travel health professional should consider with the
traveller –

• All recommended vaccinations. These may give
a temporary rise of blood sugar

• Malaria chemoprophylaxis and insect repellents
such as DEET 50%

• Travel insurance (full declaration of clinical
status required) – Diabetes UK can help if
insurance cover if difficult to obtain

• European Health Insurance Card – needs
periodic renewal

• MedicAlert®identificaton bracelet.
• Adequate  and correct medication, glucose

testing equipment, glucose tablets, 
syringes/needles, needle disposal container.

• Glucagon to be administered by travelling
companion/stewardess) GlucoGel (previously 
known as Hypostopgel), with written
professional declaration of  medical need for  
needles, syringes, pens, vials, monitoring 
devices NHS ‘Repeat Prescription’ form can be 
accepted as as medical declaration of the need 
for these items

The Diabetic Potential Traveller should remember:
• Insulin needs to be kept from freezing and

protected from sunlight. For long travel and  
use in hot/cold regions:use of a  wide-necked 
vacuum flask (rinse with cold water or ice 
daily) or insulated storage bag  Special insulin 
wallets can be used  with no need for
refrigeration and should be carried in hand
luggage when travelling by air.

• Carry on the person, testing strips,
glucometersb (In very hot/cold climate strips 
may over/under read.)
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During travel:
Anticipate delays, the freezing of insulin supplies

in hold and lost luggage –need to carry emergency
snacks – insulin/food and travel sickness medication.

• All medication, testing equipment, lancets – 
capped – and glucometer should be carried in 
hand luggage

• Exercise limbs, walk about train and aircraft to 
mobilise limb/calf muscles 

• Stockings for leg support should be applied to 
limbs before home departure.

• Comfortable shoes or slippers should be worn 
on aeroplane, train or long distance coach 

• Avoid alcohol in transit
• Tight glycaemic control during air travel is not 

necessary, but avoid hypoglycaemia

The Diabetic Traveller on insulin
For travel up to 8 hours it is best  to stay on  the

time it would be at home (no watch change of time)
for meals and injections. North to south travel often
requires no medication change. In travel over 8 hours,
with crossing of many time zones, the insulin dose
should be adjusted  by 2-4 %  by time zone crossing. 

A type 1 Diabetic patient, on insulin, is travelling to
California (13 hour flight, 8 hour difference, 9 time
zones). The total dose of insulin needs to change by 2-
4% per time zone crossed.

• Travel up to 8 hours–stay on ‘home time’ for 
meals and injections

• North – South travel=> no change
• Travel over 8 hours (> 6 time zones)–adjust 

dose of insulin by 2-4% per time zone crossed.5

East North – South West travel
Insulin (more than once daily) dose

Monitor blood glucose frequently in flight and
accept a relative hyperglycaemia. In westbound travel
(longer day) increase time between injections twice,
by 2 hours each time. Increase insulin dose by 2-4%
each time zone shift. In east bound travel (shorter
day), shorten time between injections. Decrease daily
dose of insulin 2-4% for each hour of time zone shift.6

Westbound travel (longer day)
If on a single daily dose, take usual dose on day of

departure. On twice daily dose regimen, take usual
dose on day of departure then 18 hours after am.
Dose, but if blood glucose is greater than 13 mmol/l.
take 1/3 of usual am. dose followed by snack or meal,
then usual morning dose at destination.  

Eastbound travel (shorter day)
For single or twice daily dose, take  usual dose on

day of deoparture. In morning at destination take 2/3

usual dose, 10 hours after am dose, If blood glucose is
greater than 13mmol/l, take 1/3 of remaining dose  fol-
lowed by a snack or meal. If on twice daily regimen,

add this 1/3 to pm dose. On second day take usual
regimen.

Insulin & Airport Security 
• Carry a prescription that matches the patient 

name & insulin in the box & label
• GlucoGel & Glucagon-carry a prescription with 

matching name
• Ask for hand-inspection of the insulin but 

insulin can safely pass through X-rays. 
However insulin stability may be affected by 
remaining in the path of X-rays longer than
normal, or if it is repeatedly exposed to X-rays

• Carry insulin glucagen and glucogel only in 
checked baggage. Baggage stored in cargo
subject to powerful X-rays and severe changes 
in pressure and temperature.

The Diabetic Traveller on oral hypoglycaemics
• Stay on ‘home time’ for meals and medication
• Adjust on arrival. Sulphonylurea dosages – 

may need to be altered to avoid hypoglycaemia
• Carry glucose tablets

At destination
• Some countries only have insulin U-40 or U-80 

strengths therefore take an adequate supply
• Adjust dose of insulin if undertaking – 

increased activity, overeating or less active than 
normal

• Hot climates lead to increased absorption of 
insulin bringing risk of relative hypoglycaemia 
(dose may need to be reduced). 

Travel to areas of high altitude: can cause insulin to
expand and contract causing air pockets within the
cartridge or pen. When in very high cold conditions,
keep insulin inside a pocket as close to the chest as
possible.

• Practice  a few “air shots” to ensure absence of  
air bubbles before injecting. Alternatively, revert
to using a syringe and needle -it is usually
possible to draw insulin out of a cartridge 

• Avoid walking barefooted on beach or at
poolside to avoid laceration and infection

If traveller’s diarrhoea occurs, do not stop insulin
or tablets, monitor glucose frequently, adjust insulin
dose accordingly. Hydrate and correct caloric input
with carbohydrate-containing salt/sugar solution (1
level 8 level teaspoonfuls sugar in 1 litre of safe water).
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Patient Information leaflet
Tips for diabetic traveller

Plan ahead and consider the proposed trip activi-
ties and destination.

Visit GP or diabetic advisor early to organises
immunisations supplies and equipment – Acquire a
letter from GP confirming diabetic status, and need
for needles, or ensure original surgery repeat pre-
scription is carried.

Get a prescription for medication for longer than
the trip schedule.

Acquire diabetic identity bracelet and list of med-
ications for emergency situations. Take copies of pre-
scriptions & pharmacy contact information. 

Carry pharmacist contact information and copies
of prescriptions which will expedite replacement or
ordering of medications and supplies while abroad
but be aware that exact replacements of drugs and
equipment may not be available.

Insurance should be organised on booking record-
ing diabetes as a pre-existing condition.  (Diabetes UK
– can assist with appropriate policy)

Acquire and check validity of EHIC travelling
within Europe. 

Travelling by air “diabetic meals” may not be most
appropriate. Check carbohydrate intake regularly
and, if required, top-up with snacks en route. 

Keep insulin on person  at all times or carried in
hand luggage, out of direct sunlight or freezing condi-
tions – such as an aeroplane hold! If  insulin comes in
U-100 check the conversion rate in countries where it
comes in U-40 or U-80 Travel to tropical regions of the
world will require the  keeping of  insulin in a cold
pack, or in a cool place. 

Heat will affect the rate at which insulin is
absorbed. In a high heat environment, insulin is
absorbed quicker. It is important to monitor blood
levels in hot weather and adjust  diet/insulin dose as
required. 
In a cold climate insulin is absorbed slower. Monitor
blood sugar levels in extreme conditions and never
allow insulin to freeze.

Adjust insulin times on reaching  destination
When travelling WEST lengthen the gap between

insulin doses or add extra food with an extra dose
until adjusted. When travelling EAST  shorten the
gap and reduce dosages. Check blood sugar regularly
when crossing time zones, to determine need to adjust
dosages. Perfect control might not be possible initially
and accept a degree of hyperglycaemia

At  Destination
Anticipate Traveller’s diarrhoea. Careful attention

should be given to food and water ingestion. It is
important to monitor blood sugar levels carefully if
vomiting and diarrhoea occur. sick. Maintain a good
level of carbohydrate content in diet. Seek medical
advice if the problem continues beyond a few days.
DiabeticTravel.co.uk specialises in Travel Insurance
for Diabetics. 

Airport security or immigration may request med-
ication information. Traveling with an insulin pump
can be difficult if you are unfamiliar with how to
adjust them as you change timezones. Check with
your doctor before traveling to determine the proper
routine. In hand luggage, have a spare blood test
machine, spare sensors, spare insulin and spare
insulin pens. 

Take spare medication and equipment. Travelling
by car, coach or train, assume travel will extend over
one additional day. If travelling by air, assume three
additional days. Carry a readily accessible medical
history in case of hospitalisation. Include name and
contact information of the home physician and family
emergency contact numbers. Include medical ID cards
current prescriptions.

Carry an extra set of batteries for the glucose meter
(or insulin pump if a portable unit is used and
requires them).
The glucagon emergency kit should include written,
concise and easily understood instructions for its util-
isation if not traveling with someone who knows how
to administer it. Advise and train close travelling com-
panions on how to administer it and tell airline staff
you carry glucagon and where i t is carried.
Set a  travel alarm  to ring  4 hourly as a reminder to
continue regular eating habits when abroad  and keep
it by the  pre packaged emergency  snack.

Kassianos G FRCGP, FBTHA., FFTM RCPS Glas.
McIntosh I FBTHA., FBSMDH., FFTMRCPS Glas.

Further Reading – How to Prepare a Diabetes Travel Pack |
eHow.co.uk
http://www.ehow.co.uk/how_6521103_prepare-diabetes-travel-
pack.html#ixzz0vqcZIkEj

INFORMATION SOURCES
Diabetes U.K. (formerly The British Diabetic Association).
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EDUCATION

Travel and Expedition Medicine Course:
Liverpool School of Tropical Medicine 14th-18th
February 2011 (Accreditated by the Royal College of Nursing and Royal College of Physicians)

L Ford

Teaching at the Liverpool School of
Tropical Medicine (LSTM) began
in 1899. Amongst the first lecturers

was Ronald Ross the first British winner
of a Nobel prize for medicine in 1902 for
his discovery that mosquitoes transmit
malaria. The School continues to work in
the forefront of tropical health research
and provides and assists in the provision
of clinical services of acknowledged
excellence both in the tropics and the
UK. LSTM is a founding partner of the
National Travel Health Network and Centre
(NaTHNaC) and is the location for three members of
NaTHNaC staff. The NaTHNaC advice line for health
professionals has a base within the School.

The School’s Liverpool travel clinic is an
International Society of Travel Medicine Geosentinel
site and sees over 9,000 pre travel visits/year special-
ising in dealing with travellers who are considered
complicated, with referrals from all over the UK. In
2008, following many years of travel health training at
the School, the Travel and Expedition Medicine course
was founded. This course is based at the School and
draws on the clinical experience from the travel clinic
and invites speakers who are nationally and interna-
tionally renowned in the field of travel and expedition
medicine. Participants may complete some or all of
the five day course. It is this flexibility, the diverse pro-
gramme and well recognised speakers that attract so
many to attend.

Course Programme

The first 3 days of the course deal with travel
health specific topics. 

Day 1 includes topics on how to manage a clinic,
the use of Patient Group Directions in travel health,
the importance of risk assessment, the physiology of

jet lag and the important clinical topics
of travellers’ diarrhoea, tuberculosis and
malaria.

Day 2 is a “vaccine day”, revising how
the immune system functions in relation
to vaccination and a comprehensive
review and update of travel health vac-
cines. The afternoon of day two looks at
the long term expatriate traveller, sexu-
ally transmitted diseases and the tropi-
cal issues of leishmaniasis and ven-
omous bites.

Day 3 concentrates on the health issues of trav-
ellers with special needs such as children, the preg-
nant traveller, the back packer and the medical tourist.
The afternoon consists of two workshops where par-
ticipants are given the opportunity to discuss chal-
lenging travel health scenarios and how to use cur-
rently available rapid diagnostic tests for malaria.

Days 4 and 5 move on to the particular health chal-
lenges faced by travellers on expeditions and how
travel health advisors or those working as expedition
medics need to prepare and deal with situations that
may arise in different environments.

Who should attend?
The course is open to all e.g. nurses, doctors, pharma-
cists and paramedics. Previous participants have
included: 
• those already providing travel health services, but

wanting to update their  travel medicine
knowledge

• those who were new to travel health and wanting 
to know how to develop  a service

• those who were planning to work as expedition 
medics 

• those who are simply interested in this fascinating
and ever changing field of medicine 

In previous years other interested professionals
such as lawyers specialising in the expedition and
travel industry have also attended.  

This course is accreditated by the Royal College of
Nursing  and Royal College of Physicians (30 hours).
All participants will receive an LSTM certificate of
attendance and RCN certificates where appropriate.

The course programme can be accessed:
at http://www.lstmliverpool.ac.uk/learning--
teaching/lstm-courses/short-courses/tc01---
travel--expedition-medicine-course .

Key Learning Objectives
Participants following completion of this course
should be able to:
• assess the vaccination requirements of the

traveller to different destinations based on 
detailed travel health risk assessment.

• advise the traveller with special needs and know 
the information resources to be accessed to
complete a detailed travel health risk assessment.

• advise the more adventurous traveller going to 
remote locations about their particular health 
needs.
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JOURNAL WATCH
Edited by M Townend
Incidence and predictors of acute mountain
sickness amongst trekkers on Mount Kilimanjaro.
Jackson SJ, Varley J, Sellers C et al. High Alt Med Biol
2010; 11 (3): 217-222

This study investigated the incidence of acute moun-
tain sickness (AMS) in trekkers taking three different
itineraries to reach the summit of Kilimanjaro (5895
metres), with and without the use of prophylactic
acetazolamide. The itineraries were: the Marangu
route via the Mandara hut (2743 metres), the
Horombo hut (3760 metres) and the Kibo hut (4730
metres) with a 5 day itinerary; the same route with a 6
day itinerary with an additional rest day at 3760
metres; and the more difficult Rongai route reaching
the summit on the 5th day, taking a total of 6 days for
the return trip. The Marangu route is the quickest in
ascent and the Rongai route has a more gradual ascent
profile, but both routes ascend at a more rapid rate
than would usually be advised in order to avoid the
development of AMS. 

177 trekkers on the Marangu itinerary aged from 18
to 71 years (mean age 31) completed the Lake Louise
AMS scoring system (LLS) and a questionnaire at
an altitude of 2743 metres. Of these, 41 were lost to
follow-up and 136 were assessed again at 4730 metres.
A further 13 subjects were recruited at 4730 metres,
and 40 subjects on the Rongai itinerary were also
recruited at 4730 metres, giving a total of 189 subjects
assessed at the higher altitude. 

Of the 136 subjects followed up from the lower
altitude, 45% were taking acetazolamide and 71%
were taking prophylactic antimalarial drugs. 14 sub-
jects had previously undertaken an acclimatisation
trek. Of these, 2 were lost to follow-up, 1 was AMS
positive at 2743 metres and 2 were AMS positive at
4730 metres. 

The principal conclusions of the study were as
follows:

1 There was a broadly similar incidence of AMS 
on all 3 itineraries, with a little under 50% of 
subjects having positive LLS scores for AMS.

2 Acetazolamide did not reduce the incidence of 
AMS under the conditions of rapid ascent.

3 A single rest day did not reduce the incidence of
AMS. 

4 An acclimatisation trek significantly reduced 
the incidence of AMS.

The authors discussed the limitations of their observa-
tional study:

1 The study lacked the statistical power to 
exclude conclusively a protective effect of
acetazolamide.

2 Almost 25% of the subjects recruited at the 
lower altitude were lost to follow-up, though it

was known that 37% of them were taking
acetazolamide.

3 Over 70% of subjects were taking antimalarial 
drugs. Thses drugs may produce adverse effects
similar to the symptoms of AMS, and
mefloquine, one of the drugs being taken, may 
reduce the effect of acetazolamide.

4 Although subjects all spent the nights in huts at
the same altitude their rates of ascent during the
day were subject to large variations.

5 LLS scores were assessed in the late afternoon 
and evening, whereas it is known that scores 
are likely to be higher if assessed in the
morning.

This study should not be taken as an indication
that acetazolamide has no effect as prophylaxis for
AMS, as there is ample published evidence for such an
effect. It does however suggest that when ascent is
very rapid, as in the case of the ascent of Kilimanjaro,
the rate of ascent may negate the effects of acetazo-
lamide. Although the numbers of subjects undertak-
ing an acclimatisation trek were small, the study does
underline the importance of adequate acclimatisation
to altitude as the major means of avoiding AMS.

Insecticide-treated bed nets in rural Bangladesh:
their potential role in the visceral leishmaniasis
elimination programme.
Mondal D, Chowdhury R, Huda MM et al. Trop Med
Int Health 2010; 15:1382-1389

The paper describes an intervention study assessing
the feasibility, acceptability and effectiveness of insec-
ticide-treated bed nets in two rural areas of
Bangladesh. It reports coverage of 98.2% and 96.2%
within two weeks in the areas studied, with a reduc-
tion of approximately 60% in sandfly density for 18
months and over 80% sandfly mortality on bioassay.
At the end of the 18 months there was still sufficient of
the long-acting insecticide left to kill sandflies. The
authors conclude that bed nets treated with long-act-
ing insecticide can be an important measure in vector
control in a visceral leishmaniasis elimination pro-
gramme.

Visceral leishmaniasis is a neglected tropical dis-
ease and one that is unlikely to  be a problem for most
UK travellers, but this paper is a timely reminder of its
importance to indigenous communities and of the fact
that bed nets have a useful role in the prevention of
other diseases in addition to  malaria.
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Laboratory malaria diagnostic capacity in health
facilities in five administrative zones of Oromia
Regional State, Ethiopia.
Hailegiorgis B, Girma S, Melaku Z et al
Tropical Medicine & International Health Article first
published online: 8 OCT 2010 | DOI: 10.1111/j.1365-
3156.2010.02646.x

The study assessed laboratory diagnostic capacity
using a standard assessment tool in 69 primary, sec-
ondary and tertiary health facilities and specialised
laboratories in five administrative zones in a regional
state of Ethiopia. 53 of the facilities provided both
comprehensive laboratory diagnosis of malaria and
outpatient treatment, 5 provided microscopy but
referred elsewhere for treatment and 11 primary
health posts provided rapid diagnostic testing and
outpatient treatment. Facilities had variable standards
of infrastructure, equipment, laboratory supplies and
human resources. In 58 of the facilities providing lab-
oratory services, 24% of the staff had had microscopy
training in the year prior to the survey and 72% had at
least one functional binocular microscope. In primary
care facilities a mean of 75 cases per month were seen,
with 57 tested by rapid diagnostic tests. In secondary
and tertiary facilities a mean of 225 cases were seen
per month with a mean of 56 cases confirmed by
parasitological diagnosis. None of the facilities had
formal quality control protocols for microscopy or
rapid diagnostic testing.

There are implications raised by this study for
travellers and those intending to work in Ethiopia.
Whilst malaria diagnostic facilities are available, the
quality of diagnosis cannot necessarily be assured.

Malaria in India.
From BMJ’s Short Cuts: BMJ 341:915-915, 30 October
2010

A study published by the Lancet (Lancet 2010;
doi10.1016/S0141-6737(10)60831-8) is referred to in
the BMJ’s Short Cuts section. The study concludes that
malaria deaths in India are probably greatly underes-
timated. The World Health Organisation estimates
that around 15,000 people per year die of malaria in
India, but this new study suggests that the true figure
is nearer 200,000. Most of the deaths, the authors of
the study state, had taken place in rural areas and
most had died at home.

This study raises some important questions, the
two questions most likely to be of interest to BTHA
members being:

1 If the WHO figures for malaria in India are so 
wrong, does this imply that they are similarly 
wrong in other countries with endemic malaria,
large rural populations and poor access to 
health care? This question is raised in a linked 

comment (doi:10.1016/S0140-6736(10)60831-8.
2 If malaria is a bigger problem than was

previously thought for the indigenous people 
are there any implications for travellers to India
and possibly to other countries, and should we
re-assess our advice to travellers as a result?

The epidemiology of meningococcal disease in
India 
Sinclair, Preziosi, Jacob and Greenwood
Tropical Medicine and International Health
2010:15;1421-1435

India is no longer generally recognised as a major
source of meningococcal infection for travellers. This
paper reviews the literature on the epidemiology of
meningococcal disease in India with a view to inform-
ing future control policies. The authors conclude that
the incidence of endemic meningococcal disease in
India is low, but that occasional epidemics have been
recorded for at least 100 years. The larger epidemics
have occurred mainly in the cities of northern India
and have been caused almost exclusively by
serogroup A. They have also showed seasonality sim-
ilar to that seen in Africa, namely their occurrence in
the hot dry season. An affordable serogroup A vaccine
has been developed and manufactured in India but
has been intended mainly for use in Africa. The
authors conclude that this and other means of control
may have a role in containing future epidemics in
India but that a functional surveillance system for
early identification of epidemics and adequate labora-
tory support throughout India will also be needed

Vaccine preventable diseases in returned
international travellers
Boggild, Castelli, Gautret et al
Vaccine 2010: 28(46); 7389-7395

We have all been taught and continue to teach that
the commonest vaccine preventable health risk for
travellers is hepatitis A. This paper gives the results of
an investigation by the GeoSentinel Network into the
frequency of vaccine preventable diseases (VPD) in
37,542 ill returned travellers. The investigators did not
have data on which, if any, vaccinations the travellers
had received prior to travel. All the subjects had
attended a GeoSentinel clinic over a period from
March 1997 to December 2007. Only 29 of the  ill trav-
ellers with a VPD  had had a pre-travel consultation,
and this was found to be statistically significant when
compared with ill travellers without a VPD.

580 travellers were diagnosed as having a VPD. As
might be expected VFR travellers were over-repre-
sented.  Enteric fever was the most frequently diag-
nosed VPD (276 case, of which 160 were caused by S
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typhi and 88 by S paratyphi), mainly acquired in South
Central Asia but with some cases acquired in
Southeast Asia and a small number in Latin America,
Southeast Asia, sub-Saharan Africa and Eastern
Europe. The next commonest VPD was hepatitis A
(148 cases), the principal association here being with
longer periods of travel, with a preponderance of
males over females. Infection was acquired most read-
ily in Eastern Europe though cases occurred in trav-
ellers returning  from most other regions including
South Central Asia, Southeast Asia, North Africa,
Latin America, Western Europe and Oceania/
Australasia . The third commonest VPD was influen-
za (70 cases), and here the principal association was
with business travel. 51 cases of hepatitis B occurred,
with small numbers occurring in travellers returning
from most regions.

Other VPDs reported were, in descending order of
frequency, measles, pertussis, bacterial meningitis,
rubella, mumps, tick-borne encephalitis, cholera,
meningococcal sepsis and rabies (1 case). No cases of
yellow fever or Japanese encephalitis were reported.
There were 3 deaths, one from S typhi, one from pneu-
mococcal meningitis and one from rabies.

This paper does not necessarily imply that we
should revise our opinions of the relative risks for
travellers from, for example, enteric fever and hepati-
tis A, as the figures reflect the experience of only those
travellers who attended a GeoSentinel clinic on their
return, but it does focus our attention on the relative

risks of VPDs being acquired in various parts of the
world and for different groups of travellers. It also
shows that there are still many travellers who do not
have a pre-travel consultation, a situation that should
encourage us to re-double our efforts to encourage
travellers to consult a travel health practitioner prior
to travel.

Scottish Medical Journal – Exercise at Altitude
Drust B, Waterhouse J
Volume 55 Issue 2 May 2010-12-03

Altitude poses physiological challenges to the sports
participant in excess of those encountered at sea level.
The main problem is hypoxia and the reduction in
oxygen transport capacity, which is linked to the fall
in alveolar oxygen tension. Training at altitude is
imperative as preparation for competing there in aer-
obic events. The acute adaptations on exposure to
moderate altitudes may be beneficial for subsequent
performance at sea level, and this has led to the use of
altitude training camps, though their advantages have
not been conclusively demonstrated. The benefits of
altitude training depend on a variety of factors,
including individual characteristics and environmen-
tal training variables. Many sport participants now
engage in exercise at altitude. These range from
mountaineers scaling high peaks to recreational skiers
on activity holidays. Additionally, sport competitions

BOOK REVIEW
MCQs in Travel and Tropical Medicine
Dom Colbert

3rd Edition. 2009 206 pages. Publisher: iUniverse. ISBN: 1-4401-2321-4 (Pbk) 

This 3rd Edition of Dr Dominc Colbert’s ‘’Little Book’’is expanded, revised and partly re- written. However the aim of the author is still the same:-
“ that those reading will find the contents interesting, stimulating and helpful- for doctors, nurses, pharmacists, Public Health specialists, and
other health professionals involved in Travel Medicine, and that all will share in the excitement of this fascinating subject”.                    

The four- part question format is  maintained as a stated aim for those intending to sit Certificate and other exams in Travel Medicine. It would
be of value to those about to sit the examination for Membership of the Faculty of Travel Medicine. However it would also be very helpful to
those who just want to test themselves on  virtually all matters relating to Travel Medicine to-day.

There are 14 sections of MCQs, on a comprehensive list of Travel Health topics.

The opening section deals with Epidemiology and Geographical issues. This is followed by sections on specific subjects, such as Insect Bites,
Vaccines and the Pre-travel Consultation. Under the title of Special Groups, questions cover several categories of travellers: Children, Pregnancy,
the Elderly Traveller, the Diabetic and Adventure Ttraveller, and many others, including the War Zone traveller.

There are 93 questions relating to Vaccines. Some readers may wonder why there are just four specific questions on the Elderly
traveller. However many questions throughout the book would include the elderly as well!

There is, in most cases, one ‘most right’ answer, and it is helful that an explanation for the answer is given. This often is just a line or two but often
the reasoning is more comprehensive, with discussion on the other three possible choices.

Subsequent sections include such topics as Fish Hazards, Traveller’s Diarrhoea, Motion Sickness, Jet Lag, Air Travel, and Travellers with
Psychiatric and Behaviour problems. 

Much of Travel Health advice concentrates on Risk Assessment and Pre-travel advice. Dom’s book also contains two very useful and
comprehensive chapters on The Returning Traveller, and Drugs and Travel, both well worth studying  to complete the adviser’s knowledge base.

There is a mock examination at the end of the book, containing 25 MCQs. It is recommended that this test is attempted before reading through
the rest of the book, and then repeating the test. This is a very humbling experience!

To complete this excellent little book, there is a very comprehensive topical index, with approximately 300 entries.
The pages of MCQs in Travel and Tropical Medicine certainly do allow the reader to explore the diverse nature of Travel Medicine. It is a very

enjoyable and interesting read, with many surprises. It is well worth having on the shelf – or better still, on the desk – or even the bedside table!

DR REGGIE COOKE, GP/Travel Health Adviser 
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are occasionally held at altitude.

Effects of high altitude on exercise performance
• The maximal aerobic power (VO2max) is 

reduced by about 15% at an altitude of 2.3km, 
and it is estimated that VO2max declines 
by about 1-2% for every 100m above 1.5km. 
After three to four weeks at altitude, a portion 
of this impairment is recovered but the VO2max
remains below sea level values.

• The fall in maximal aerobic power as a
consequence of the reduction in ambient air 
pressure means that a fixed exercise challenge 
imposes a greater physiological stress on the 
athlete.

• The reduction in oxygen PO2 in the inspired air 
at altitude is the source of the unique stress on 
sports performers. The immediate 
physiological adjustment to altitude exposure is 
an increase in minute ventilation to boost the 
PO2 in the pulmonary alveoli.

• The drop in oxygen saturation may not lead to a
decline in the oxygen transport system until an 
altitude of 1,200m, although this is subject to 

individual differences (in particular, the level of 
aerobic fitness).

• Evidence that anaerobic capacity may be
positively affected by short says at altitude.

• The use of altitude training camps for
enhancement of sea level performances received
renewed interest in the 1990s.

• The exact value of intermittent high-altitude 
acclimatization (using altitude training camps) 
continues to be a source of debate.

• The benefits of the haematological adaptation to
altitude will depend on a host of factors. These 
include the nature of the sport, the training and 
nutritional status of the athlete, the duration of 
the sojourn, the frequency of visits to altitude 
and the timing of the return to sea-level.

• Exposure to altitude demands careful attention 
to physiological detail so that adverse effects 
(such as acute mountain sickness) are 
avoided and the training stimulus carefully 
matched to the prevailing capability of the
individual. 

IBM
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Constanta Hospital, a huge building dating back to the end of the 60’s
in Romania, is not a place people want to be in. Surgeons, General
Practitioners, nurses are disenchanted with the professional and  finan-
cial situation. “It was better in communist days ” they sometimes say.
They travelled abroad after the revolution for conferences, training and
were surprised at the advances in medicine care while they were work-
ing with primitive medical equipment. Seniors work for a salary of
about  £400 a month while young residents doctors have half, which is
insufficient to live on. They survive on bribery.

In communism times I never went for a medical without giving
presents. Comedians joked that you had to open the clinic’s door with
your feet, as arms were full of presents. Now we go bare- handed but
with  envelopes and money in pockets for all hospital personnel. In
case they “forget”, you repeat the procedure the next day.  

My distraught 74 year old mother had fallen and broken a hip. I
had to take her to the hospital, in a tax I with neighbours helping to
carry her. The Emergency Service said “We have no available ambu-
lance can you bring her yourself?”). Mother was crying with severe
pain and wanted to die. I managed to talk, to a specialist after some
hours wait in hospital corridors. He allowed me to stay overnight, pro-
vided a prescription for pain killers and other pills and promised he
would operate the next morning. Hospital pharmacy stock is sparse
and relatives have to go to city chemists’ to buy medicine. The night
was a nightmare for me and patients. Doctors went to bed and were
only called in dire emergency. Everyone was dependent on disinterest-
ed nurses and night personnel. There were no facilities for visitors who
were encouraged to stay and bring food and medicine for patients. I
managed to find a chair by bribing a night resident student. Nurses
were talking loud, laughing, smoking, not paying attention to freshly
operated on patients’ needs. 

Mum had a difficult night and the pain killers helped for short peri-
ods of time. I talked to the nurses who came on the morning shift and
asked them to prepare her for operation. They said they had no written
instruction. When the doctor came for morning visit he said briefly “I
cannot do it  today as I have too many operations. Do not worry. It will
be all right”.

I went home, for prerequisites for her and returned to the hospital,
bribed the porter to get in, bribed the nurses on duty again to remind
them of mother’s needs and chatted to other patients. One had had  to

wait for two weeks to  be operated on. If  you do not pay a bribe you
do not get operated upon. My mother’s hip operation required $400 for
the surgeon and $250 for the anaesthetist  After standing at his door,
with other petitioners, for an  hour. I handed him the envelope. He did
not take it, but his eyes told me “put it on my desk.” It was my salary
for two months.

Another horrible night followed by my mother’s bedside. In the
patient’s toilet, I had to use an umbrella placed at the entrance, as water
was leaking from the floor above. Walls were peeling, tiles were cov-
ered with old dirt. It smelled of disinfectant but other disgusting smells
predominated. Fifteen years had passed since the Revolution but in
hospitals not  many things had changed. 

Next morning was a Saturday when they work but operate only on
what they consider to be an emergency. My poor mother’s operation
was not urgent anymore. She wants no food. I can hardly force her to
have  liquids.  Finally, on Monday morning, they start preparing her for
operation. What a relief! I pay bribes all the way to the Operation Unit.
A student tells me, “They found a metal prosthesis that might fit your
mother’s small bones.The operation was a total “success”! I go to the
Chemist's with  a long list of medicines to buy. Overnight she woke up
saying she wanted to die, and pulled out intravenous needles, canullae
and feeding tubes. No one had intervened to replace them overnight

After further financial negotiations with the nurses needles and
tubes are reinserted again. No notes are made of this episode. The doc-
tor finally saw her. After accepting the envelope, we had no other con-
versation. He had done what he was “paid” for!

No one explained about  recuperation or physiotherapy and none
was forthcoming. After we took her home, she could not walk and
needed help to toilet. We hired a retired reumathologist to teach her
how to walk and bought crutches, walking stick and even a walking
frame which  is rare in Romania. Here older people with broken hips
are expected to die within one year and there is no post operative reha-
bilitation programme.

The walking frame made her happy. Now she is dying. She only
wants water now and then. She has been lying on her back for months
and the end is near. The downward spiral started with a broken hip and
the misfortune to live in  Romania. 

Rodica Rhisel is a tour representative with a British travel company.

LETTER  – “Pay” as you go in Romania


