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Emergency Aid, Evacuation and 
Repatriation 
A Melrose 

World travellers are encouraged by health professionals 

and the travel industry to invest 
in appropriate and adequate health insurance 
protection for the duration of the sojourn abroad. 
Some ignore the risk of illness or injury and travel, 
uninsured. Others depend upon EC Health Card 
protection in countries of the European Community 
and hope to avoid medical mishap elsewhere. Those 
with travel health insurance assume provision of 
immediate first aid, prompt transfer to hospital and 
efficient repatriation when in need overseas. Insured 
or uninsured, the traveller may find that immediate 
medical and nursing assistance and evacuation to 
good medical facilities falls far off expectations. 
Location, transport, terrain, communications 
language and resources determine the actual response 
to sudden trauma and illness. Organisational/linguistic/ 
management skills and financial resources may 
determine outcome. With insurance provider 
response organised in a distant country and often a 
continent away, arrangements may be disjointed. 
Default or failure will fall upon the patient when ill or 
injured, or on a travel companion at a time of maximal 
stress. 
Case History 1 
A middle aged man was travelling in a small party 
through Tibet when he developed chest pain. They 
were located 2 days distant from Lhasa, where support 
facilities were available. The nearest hospital 
was 8 hours of difficult travel to Nepal. The wife 
endeavoured to contact the British insurer, but could 
not reach the company due to poor telephonic communication. 
The husband died and the only way she 
could reach the insurer was by using a mobile phone 
to converse with the parent company in the USA who 
relayed the message on. The British contact then had 
to liaise with the British embassy in Lhasa. Long 
extended dysfunctional arrangements followed to 
finally permit the body to be taken with the group 
through the mountains into Nepal. A potentially survivable 
medical condition ended in tragedy, with 
much psychological trauma to the bereaved and the 
accompanying group. 
Immediate access to emergency services and treatment 
may be delayed in developing countries and 
even along the Mediterranean littoral much favoured 
by tourists. Clinic and hospital access can be logistically 



difficult and repatriation a psychologically 
fraught exercise particularly in the uninsured. Chance 
is likely to determine quality of care received by the 
patient and even the fully insured individual traveller 
may experience less than optimal immediate care. 
The comprehensively insured global traveller reasonably 
anticipates that all needs will be met if health 
emergency arises en route or at overseas destination. 
The insurance policy appears to offer immediate 
and direct access to the insurance company by telephone, 
with staff organising prompt, efficient and 
optimal emergency treatment and appropriate, protected 
return to Britain. In the majority of cases the 
system works and the injured and ill receive good 
care and sometimes even better attention than NHS 
provisions. However all travellers should be aware 
that the immediacy of ambulance pick-up, first aid 
response, evacuation, and hospital admission, may be 
far from ideal, with treatment failures and difficulties 
in repatriation to home. 
Case History 2 
A young man had just arrived in a Turkish sea side 
resort and sought to telephone his mother to 
announce his safe arrival. He had an epileptic seizure 
in the narrow confines of a public telephone box and 
injured himself. The first emergency vehicle on the 
scene took him semi conscious to the state health 
clinic. There his fractured clavicle was diagnosed, but 
it was only two days later, when transferred by the 
insurer to a private hospital unit, that his fractured 
spine was discovered. 
Many vacationers travel without consideration of 
disease and trauma risks in the overseas location. Few 
check on health resources available to local populations 
and access to available health facilities. These 
will often be the only facilities available to the 
foreigner and become a major consideration when 
emergencies occur. Holidaymakers give much attention 
to hotel and beach facilities and scant regard to 
availability of emergency aid, doctors, nurses, clinics 
and hospitals This neglect can put them in peril and 
may determine whether a patient survives serious 
medical incident. 
Case History 3 
Two holiday makers were bedded in adjacent beds in 
a Greek Island hospital. Both had suffered serious 
cardiac events on the same day. The only difference 
between them was that one was fully health insured. 
He had been promptly admitted to hospital by private 
ambulance, had immediate treatment and a by-pass 
operation and was being repatriated with an attending 
physician 7 days post operatively. The other man 
had to wait for a very delayed public ambulance service 
to respond. He was taken to the nearest clinic 
which had few resources and no attendant doctor. 
After much further delay he was transferred by hire 
car to the nearest hospital. There a diagnosis was 



made, but he had no funds to pay for treatment. He 
had remained on bed rest in the interim, faced with a 
daily bill for accommodation and sustenance. 
Doctors would not provide him with “fit to fly corroboration 
and he could not return to Britain by air. 
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Relatives were desperately endeavouring to have him 
repatriated to the UK by land ambulance, a fatiguing 
and expensive prospect. Failure to acquire a EC 
Health Card and/or travel health insurance protection 
had endangered his life. 
Those with comprehensive travel health insurance 
may be lulled into a false sense of health protection 
and sanguine expectations which can be unrealistic. 
The ill and injured can only expect the best that 
local resources provide. With many popular vacation 
locations being far from major health centres, their 
immediate access can defeat organisational skills 
of insurance staff operating in the UK. Well insured 
travellers, to Western Europe, Scandinavia, major 
cities and well populated areas of the developed 
world, can reasonably expect the standard of immediate 
care experienced in Britain. It is unrealistic to 
expect urgent medical attention to meet the same criteria 
elsewhere. 
Favoured remote holiday locations in Greece, 
Turkey, the Balkans and Eastern Europe will not meet 
the minimal expectations of unwell British vacationers, 
a consideration appreciated by the unfortunate 
only when they are exposed to shortfalls in health 
provision. Immediate medical response is unlikely, 
treatment may be delayed and linguistic problems can 
make communication difficult. 
The immediate evacuation of the patient and 
transfer from those rural and remote areas often frequented 
by adventurous travellers can prove a feat of 
endurance. In mountain areas of Nepal the incapable 
will be transported on a porter’s back, or will be 
expected to walk to the nearest road. In India the 
majority of road accident patients are transported to 
hospital in the first passing service bus. On a safari, a 
jeep, Landrover or truck will be commandeered for 
patient transport. On cruise ships, a tender, or helicopter 
will transport the patient ashore. These can 
prove hazardous operations exemplified by the recent 
death of a 73 year old woman on a stretcher which fell 
into the sea during ship to launch transfer. She was 
dropped into icy Arctic water, was afloat for 5 minutes 
before rescue and died from hypothermia exacerbating 
her diabetes. 
Case History 4 
A German tourist was involved in a road traffic accident 
in the interior of Grenada. Badly concussed and 
with probable brain injury, he was left at the roadside 
in the care of local villagers. There was no local transport 
and helpers could not afford a taxi. A passing 
group of tourists contributed to a fare on a mini bus 



charter to get him to hospital in the capital. 
A pregnant woman with abdominal pains had to 
be transported from Victoria Falls in a truck when 
severe weather precluded air transport and a desperate 
four hour journey got her to a hospital unit short 
on medications and equipment. 
Insurance policies demand that the company be 
advised forthwith of the urgent situation so it may 
organise appropriate local assistance. Mobile telephones 
and internet access have eased this 
prerequisite, but location may dictate use of the public 
telephone system which can prove a major communication 
hurdle. Insurance staff will invariably 
seek a number to return the call which creates more 
difficulties and tenuous communications. Emergency 
evacuation to good first aid care can prove almost 
insurmountable. When location, terrain and weather 
are adverse, a comprehensive health insurance policy 
provides scant protection in such situations as 
communication failure means it will not kick in until 
the patient has reached a health resource with good 
world communications 
The insurers must agree to hospital admission and 
medical input for the claimant and it is wise for this to 
be recorded on paper. Many private hospitals abroad 
will not accept patients without assured fee payment 
or funding in advance. Immediate response crews 
seek evidence of insurance from the patient before 
transporting them to medical aid and in its absence 
the patient will be committed to the state run emergency 
units which are overburdened, and long waits 
for care are common. High Alpine emergency teams 
only respond to insured skiers and climbers and evacuation 
from mountain mishap will depend on this 
protection. 
The EC Card does not provide repatriation cover 
and some policies will also exclude this protection. 
Many who do not read the small print in the policy 
travel unaware of this deficiency. The provision of an 
accompanying nurse and doctor on a long return air 
journey home can be beneficial to patient and family 
carer and can ease transit through airports. Airlines 
may insist that the patient be accompanied by a health 
professional before they will grant carriage. Flight 
delays, rerouting, and cancellations all impinge on the 
repatriated invalid. Self organised repatriation is a 
demanding exercise often beyond the capacity of 
patient and traveller and adequate insurance protection 
will ease this process. Repatriation from foreign 
hospital via land ambulance, air, and UK patient 
transfer can be fatiguing and problematic for the ill 
person. Insurance companies usually organise the use 
of business class flights and lounges to ease the trauma 
of repatriation. 
Summary 
• The travel health uninsured can meet with 
difficulties if ill abroad and risk sub optimal 



emergency care. 
• The comprehensively insured traveller should be 
realistic about quality of care they can expect. 
• Health care policies should include repatriation. 
• All travellers should consider carefully the 
emergency health resources they are likely to meet 
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while overseas. They should be aware of the 
limitations of insurance policies which can only 
provide the best local care available 
• Location, terrain, climate and resources determine 
whether emergency aid will meet NHS standards. 
Allan Melrose. Air repatriation physician and expiditioner. 

 
Physical Impairment and Global Travel 
M Stewart 

Cerebral palsy at birth left me with permanent 

left sided weakness, loss of motor function in 
the left leg, poor coordination and disturbed 
balance. Despite these physical limitations, I was 
functionally mobile by the age of 3 years with the aid 
of special walking boots, pelvic supports and leg 
callipers. These mobility aids permitted attendance at 
a conventional school although physical activities 
were obviously restricted. 
I have always had a yearning to travel the world 
and made my first independent air journey, aged 12, 
from Johannesburg to Capetown to visit grandparents. 
As an unaccompanied minor I was packaged, 
posted and guarded by airline staff from airport to airport. 
The journey was uneventful although the trip 
took 4 hours in a DC10. At that age I was small 
enough to be carried by willing airline employees 
down awkward steps and over tricky transfers. This 
success encouraged travel even further afield and 
boarding school in Kimberley meant many flights. 
Before airline security came to dominate air travel, 
passengers boarded the flight as they would a bus or 
train with little ceremony and often very haphazardly. 
Access to aircraft could be problematic with inadequate 
steps, an absence of ramps and narrow doorways, 
but only short distances separated book-in 
booth to departure point. Assistance for disabled 
passengers was variable and either highly systematised, 
disorganised or unavailable but flexible staff 
organisation surmounted any mobility problems. 
International travel is now more fraught for the 
disabled passenger although most airlines and airports 
have well publicised systems to aid the physically 
disadvantaged. Long walkways, a multiplicity of 
stairs, elevators, escalators and ramps confront every 



traveller. Entrances to many planes are 2 floors above 
the tarmac and domestic, international and transit 
airport areas can be a mile apart, linked by train, tram, 
tunnel and tortuous routes. These obstacles to access 
can try the physique of the strongest traveller and are 
beyond the endurance of the less able. 
Preflight requests for in-transit conveyance to, 
from and between aircraft are usually met in large 
international airports, but one is at the mercy of 
unknown personnel and systems can, and do, breakdown 
or fail. Wheelchair-bound travellers, like 
baggage, can be forgotten and misrouted, or the need 
for toilet provision and accompanied support may be 
overlooked. Aircraft rerouting due to bad weather or 
labour dispute may mean landings in small airports 
with scant transit provision for able passengers far 
less the disabled. Large airliners flying south over 
Africa occasionally reroute to places like Kigali in 
Rwanda where a 747 is likely to be met by 2 or 3 
minibuses for transfer of 350 passengers across a large 
airfield to the buildings. Air travel is never without 
the spice of adventure for the disabled voyager. 
Meet and assist procedures for the disabled provided 
by many airlines work well most of the time, 
but there can be language and communication problems. 
Delegated handlers and equipment provisions 
often leave much to be desired. Wheelchairs can be 
ancient with warped wheels, inadequate braking 
provision and illusory padding. These may seem 
minor gripes, but to sit for 3 or 4 hours in the corner of 
a transit lounge in such a vehicle can interfere with the 
circulation, promote pressure sores and leave a permanent 
travel scar on the novice traveller. Although 
wheeled from point to point in the circuit, the need to 
maintain contact with the disabled passenger to permit 
toilet access is sometimes forgotten. Independence 
on a personally adapted or electric wheelchair in the 
home environment does not ensure that the same 
measure of independence can be maintained with 
inadequate apparatus in the controlled frenzy of a 
vast international airport. I have been left beyond 
reasonable bladder comfort periods by thoughtless 
airline personnel who had wandered off on other 
ploys. 
Left to one’s own devices accessibility to wide 
“Disabled” toilets may prove a challenge. They may 
be poorly signposted, be locked with no instruction as 
to the whereabouts of the keys or may be totally 
absent. In some African and Asian countries access 
may be denied by a zealous employee intent on charging 
for entry to the facilities. Once aboard the aircraft 
toilet use is free and the availability of sky chairs has 
made reaching the toilet an easier process for the 
severely disabled. 
Early boarding and the use of access hoists has 
made aeroplane boarding easier but sometimes the 
very regulations designed to help the physically 



impaired, work to our disadvantage. In the United 
States federal laws against discrimination prevent 
public announcements of early boarding arrangement 
for those with mobility problems making a mockery 
of arrangements to ease the inevitable problems 
inseparable from the melee of mass boarding times. 
Inter airline transit may mean coach, minibus and 
train transfer where potential difficulties for the disabled 
have not been anticipated. Train travel often 
means major challenges in circumventing stairs to 
reach the departure platform in places like Britain. 
Joining and leaving the train at certain stations may be 
utterly impracticable, calling for a degree of careful 
preplanning before departure. Access may only be 
possible via a baggage elevator, permission may not 
be granted for insurance reasons, or depend upon 
some employee responsible for the keys and who 
is invariably not immediately available. Wheelchair 
travellers with British Railways often have to travel in 
the baggage van and there may be no communication 
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between the van and the driver or guard. It is all too 
easy to be carried past the station of disembarkation. 
I travelled successfully however on the luxury Blue 
Train from Capetown to Pretoria and later by steam 
train on to Bulawayo, Victoria Falls and the wonderful 
Zambesi Falls. 
I found that careful preplanning and good organisation 
could overcome many of these difficulties. 
Travel routes and modes had to be carefully checked 
out long in advance of the proposed trip. With careful 
cautious preparation and anticipation of potential 
problems could often be avoided or the effects lessened. 
Early requests for disabled transfers and 
advance advice to airlines, coach firms, rail and 
shipping companies with pre-booking of personal 
transport for transit points have made journeys to the 
South Pacific, Antarctica, Australia, South America 
and Europe possible. I was caught out once when the 
ship from Puerta Arenas to Buenos Aires offered no 
disabled transfer facilities. 
Crew support and ingenious adaptation on my 
own part saved the trip from becoming a personal disaster. 
I ensure that transit and hotel accommodation is 
booked well in advance with hotels and rooms carefully 
checked for good access to rooms, toilets and 
public areas. I also check that willing assistance to 
surmount my walking difficulties will be at hand. 
Some far-sighted hotels now have especially designated 
paraplegic or disabled person assistants and the 
same is increasingly true of cruise ships. 
Safe travel depends upon: 
• Advance planning regarding accessibility of 
transport and accommodation, especially if a 
wheelchair user. 
• An ‘Incapacitated Passengers Handling Advice’ 
(INCAD) form will be required if embarking on 



a flight. The second part of this form ‘Medical 
Information Form’ (MEDIF) needs to be filled 
in by the General Practitioner if there is an 
underlying medical condition. A fitness to fly 
certificate may also be required, 
• Consideration of medical facilities in 
destination country and medical insurance 
cover, including maintenance or replacement 
costs for physical aids, or mobility equipment. 
Monica Stewart is a disabled world traveller. 
Useful Contacts 
The Disabled Living Foundation: 380-384 Harrow Road, London 
W9 2HU. 
Tel 0171 289 6111 Flying and travel advice. 
The Royal Institute for the Blind: 224 Great Portland Street, 
London W1N 6AA. Tel : 0171 388 1266. Information on tape for 
flying and travelling. 
Royal Association for Disability and Rehabilitation (RADAR): 
12 City Forum, 250 City Road, London EC1V 8AF. Tel : 0171 250 
3222. Disability and travel. 
Heathrow Airport Tel 0181 745 7495: Free guide to facilities 
‘Traveller’s Information Special Needs. 

Physical Impairment and Global Travel 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 
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Health Care of a Travelling Documentary 
Film Crew 
J Moore 

As a geological feature, the River Nile is 

unequalled in its rich history. From the Delta 
through to its various sources, it has been 
home to great civilisations, an inspiration to explorers, 
a physician’s casebook and the backdrop for countless 
films. So it was with great excitement that I joined a 
production crew filming some of the less well known 
aspects of this great river. 
For the expedition medic this trip presented the 
opportunity to practice the full scope of travel and 
expedition medicine in a wide range of environments. 
The pre-trip phase read like a travel medicine 
exam: 
“Seven members of a film crew are planning an 



expedition to the following countries; Egypt, Sudan, 
Ethiopia, Uganda and Rwanda. They will be away for 
two 3 week periods during which they will be staying 
in diverse accommodation and undertaking a variety 
of activities. Evaluate their current vaccination status 
and make recommendations as to what is required for 
the forthcoming trip, including recommendations 
about malaria prophylaxis.” “NB. They are leaving in 
2 weeks” 
A pre-production briefing allowed for timely 
health advice regarding some important risks. In 
addition to health issues, we had a brief from specialists 
in security and hostage negotiation. The latter was 
not mentioned to my wife until our safe return. An oft 
used quote from Stanley’s ‘The Dark Continent’ 
describes expedition morbidity experienced in the 
Congo resulting from animal trauma, malaria, dysentery 
and violence. Although knowledge, skills and 
technology have improved these, risks remain, especially 
across this great continent. 
So, with jabs in the arm and knowledge in the 
head, six crew members and a presenter left Heathrow 
with about 500kgs of kit, a dose of trepidation, balanced 
with considerable excitement. Although initially 
the expedition was through mostly developed areas 
this did not prevent one quite debilitating diarrhoeal 
illness requiring specialist follow-up. As with most 
gastrointestinal illnesses acquired abroad, the exact 
aetiology remains unknown but certainly reinforces 
the claim that travel broadens the mind, empties the 
wallet and loosens the bowels. 
From Aswan south however gastro-intestinal 
problems appeared behind us, due no doubt to our 
fastidious use of soap and water and attention to diet. 
Unfortunately it is almost impossible to eliminate this 
illness on expedition and as the medic I seem to traditionally 
be the first to suffer. The team’s major nemesis 
was undoubtedly the intolerable heat. However, it 
was not until filming in an underground tomb, where 
sweat was prevented from evaporating and clung to 
our bodies like a dusty paste did the crew really 
understand the level of water they were losing minute 
by minute. I wonder how many times we encourage 
patients ‘drink more fluid’ but fail to explain that a 
lack of perceptible fluid loss does not mean a lack of 
fluid loss? 
Any keen photographer will know that the best 
time for shooting is either at sunrise or sunset, the 
cooler times of the day. The days spent filming during 
the heat of the day meant as expedition medic I 
become expedition camel – trotting back and forward 
between cameraman, sound engineer, director and 
presenter in a vain attempt to keep them hydrated and 
at 45 degrees wasn’t long before individuals start getting 
tired, dizzy and grumpy – not necessarily in that 
order. 
One of the greatest risks on expedition is transportation. 



Although there have been vast improvements 
in the quality of African roads, this is not 
matched by the quality of vehicles using them. There 
were several occasions where how we failed to hit 
either a pedestrian/car/cart/cow remains a mystery. 
Roadside wreckage served as a constant reminder that 
arriving late in this world is better than early in the 
next and solace from the dangers of travel could not 
be attained even when flying between countries. 
When a Rwandan pilot prevents passengers from 
boarding a plane because it’s overloaded, you can 
guarantee he has already pushed the payload to the 
limit. What was slightly more worrying though is a 
Rwandan pilot succumbing to pressure from passengers 
to fly the plane and agreeing only if “...all the 
large men sit at the front”. “Oh and we haven’t got 
enough seats so the muzungu cameraman will have to 
sit up between the pilot and co-pilot”. I have never 
before paid so much attention to a safety briefing. 
All the countries travelled through presented individual 
health issues. Uganda was no exception and 
whilst mosquito bites were avoidable to a greater or 
lesser extent, tsetse flies remained persistent. It wasn’t 
just the tiny animals which gave cause for concern 
either. Walking alongside a two tonne white rhino 
made me thankful I’d spent my childhood years 
climbing trees. Health promotion at this point took 
the form of ensuring everyone could run faster than 
someone else. 
Standing beneath the mighty Murchison Falls was 
humbling, as we thought of the great explorers who 
had risked life and limb to get to that same spot. Our 
journey had taken 20 days, in stark contrast theirs 
over 400 without modern transport, GPS, modern 
medical kits, the luxury of back-up and no promise of 
return. Seldom do individuals realise the courage and 
determination these explorers had in setting out to 
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search for places found only in folklore. 
From here we made a brief stopover at Jinga, 
regarded for many years as the source of the Nile, 
before heading into Rwanda. 
Rwanda is arguably and unfortunately most well 
known for the 1990’s genocide where, in 100 days 
approximately 800,000 people were slaughtered in a 
well orchestrated tribal uprising. One could not help 
but be moved by the personal accounts recalled in 
Kigali’s genocide museum, set in grounds home to the 
remains of approximately 10,000 victims. Although 
our filming focused on the Nile, the stories of people’s 
lives unquestionably made us look at this great river 
in a different light. Accompanied by Cam McLeay our 
final few days were spent along the shores of Lake 
Kivu, a beautiful volcanic lake bordering Uganda, 
Rwanda and the Congo. In 2005 Cam and two friends 
piloted three tiny boats from the Nile Delta to our ultimate 
goal high up in the Nyungwe National Park – 



the longest source of the White Nile. 
Contrary to Emergency Department work, where 
we selfishly delight in the buzz gained from exciting 
trauma, my aim on expedition was to return having 
practiced as little as possible. Not as a result of reluctance 
or laziness, but because on expedition even the 
most simple medical problems can rapidly become 
major issues. Prevention is better than cure by far and 
I would argue that, the best skills UK expedition 
medics can leave the UK with are having great foresight 
and intuition. Knowing where things are likely 
to go wrong and intervening accordingly saves much 
pain and suffering. 
This modern 4000 mile journey had taken us a 
mere nine weeks and exposed us to the absolute wonder 
of this beautiful continent. We had been privileged 
to walk amongst some great cultures, partake of 
enthralling ceremonies and witness the sun rise and 
set across awe inspiring landscapes. And other than a 
few souvenirs the only bug we returned with was the 
one which causes itchy feet and an insatiable need to 
return. 
James Moore RN BSc (Hons) Dip TravMed Dip TN MFTM 
RCPS (Glasg) FRGS 
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Strategies for HIV Prevention and the 
potential 
for a vaginal gel 
K Laing 

Since the first public report of AIDS on the 5th of 

June in 1981 and the subsequent identification of 
the responsible retrovirus, the world has 
watched the unfolding pandemic.1,2,3 

Major breakthroughs have been made in HIV treatment 
but a cure seems a long way off and the role of 
prevention is still paramount.3 

Recently released study data suggests the drug 
Tenofovir, used as a vaginal gel, could have a role in 
preventing male to female HIV-1 transmission.4 Is 
this intervention the mythical silver bullet we 
have been waiting for or will it fail to have a practical 
application? 
The Epidemic 
It’s estimated that around 60 million individuals have 
been infected with HIV worldwide with approximately 
25 million deaths.2,3 Despite education programmes 
and barrier contraception, the numbers continue to 



rise.2,3 It’s estimated that for every two people starting 
treatment, a further 5 become infected with the virus.2,3 

In sub Saharan Africa it’s estimated 22.4 million 
people are infected with HIV.2,5 In 2008, there were 1.9 
million new infections and 2.9 million people receiving 
anti-retroviral therapy (ART). However, a staggering 
6.7 million might benefit from ART.2,3,5 Clearly, 
with the shortage of ART, prevention is still the key to 
disease control. 
Considering regional modes of transmission is 
vital when considering prevention strategies. In Sub 
Saharan Africa, HIV is predominantly spread via sexual 
contact and mother to child transmission.2,3,5 

However, in Eastern Europe and Central Asia, where 
there’s been a 66% increase in those living with HIV 
from 2001 to 2008, there’s a high prevalence among 
injecting drug users (Ukraine 38.5-50.3%, Russian 
Federation 37%).5 Prevention strategies focusing only 
on sexual transmission are inappropriate. 
Strategies for the future 
Few trials have shown success in preventing HIV 
transmission.3,4 However, 6 randomised control trials 
suggest further work is needed on.3,4: 
1 Male Circumcision 
2 Vaccination 
3 STI Treatment 
4 Antiretroviral Microbicide 
Each approach has shown statistically significant 
results, however, none have shown 100% protection. 
As discussed above, the relevance of prevention 
strategies vary locally with the predominant modes of 
transmission. With sexual transmission, the rates of 
male to female transmission (1 in 200 to 1 in 2000) v. 
female to male transmission (1 in 700 to 1 in 3000) 
vary, therefore, a strategy targeting the former will 
have a greater impact potentially.6 Also, if women are 
protected in this way, it will reduce mother to child 
transmission. 
Male Circumcision 
When combined, three randomised control trials 
conducted in Africa (2002-2006) reported an overall 
57% reduction in HIV acquisition (range 51% - 61%).7 

Circumcision is believed to reduce HIV infection 
rates8: 
1 Foreskin hosts abundant numbers of HIV 
target cells (Langerhans’ and dendritic cells, 
CD4+ T cells and macrophages).8 

2 The inner preputial mucosa consists of 
unkeratinised cells leaving it vulnerable to HIV 
infection.8 

3 During intercourse, the foreskin is retracted 
over the shaft thus, exposing it to vaginal/ 
cervical secretions, menstrual blood etc.8 

4 Trauma in the form of microtears can occur 
during intercourse. The frenulum is particularly 
vulnerable and microtears provide a route of 
access for the virus.8 



5 Uncircumcised men exhibit higher rates of 
genital ulcer disease, again, providing routes of 
entry.8 

Success was shown only in reducing female to 
male infection with no significant results in the reduction 
of male to female transmission.7,8 One of the benefits 
in this strategy is that circumcision is a single, 
lifetime prevention measure.8 Following these results 
the WHO/UNAIDS recommended male circumcision 
be part of the HIV prevention package listing 13 
countries in East and South Africa where this should 
be implemented as a priority8. Each country had high 
HIV prevalence, low circumcision rates and generalised 
heterosexual epidemics.8 

The aim was to achieve 80% circumcision prevalence 
in target populations within a set time period. 
However, to date, in most cases this target hasn’t been 
achieved.8 

One important consideration when implementing 
this strategy is regulating who, where and how the 
circumcision is carried out. 
Currently in Africa, circumcision is mostly carried 
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out in the community by traditional medical practitioners. 
These practitioners are unlikely to be qualified 
to western standards and it’s unlikely that procedures 
are carried out using sterile equipment. There’s the 
risk therefore, that instead of protecting people, many, 
including babies and young children, may be put at 
risk of contracting HIV during the procedure itself. 
Also, anaesthesia may not be available. Should a procedure 
be recommended which may not be carried 
out humanely which also potentially puts individuals 
at risk of infection? Clearly, regulation of the procedure 
and training of practitioners is important as well 
as its success as an HIV infection preventative strategy. 
Vaccine 
With effective treatment, it’s possible to suppress 
patient viral load to undetectable levels, reducing 
infectivity.9 Although risk is reduced, 100% protection 
isn’t offered to a HIV negative partner.10 Common 
thinking is that a vaccine is the only way forward.1,9 

More than 25 years on from identification of the 
virus, a vaccine eludes us. Vaccine development is a 
firmly established science, but the nature of this virus 
causes a hurdle that science cannot yet overcome. 
Main difficulties: 
1 No significantly large population identified 
who’ve developed resistance to HIV through 
natural immune response therefore, protective 
immune parameters not observed.10,11 

2 Identification of immunogens leading to broad, 
long lasting immunity yet to be 
established.10,11 

3 Antigenic drift – one of the main obstacles in 
vaccine development. Virus mutation rate is 
exceptionally high making it difficult to create 



one vaccine giving universal protection against 
all clades and strains.10,11 

4 Limitations of animal models. Although 
valuable information has been gained from 
animal models, there are differences in the 
viruses themselves (HIV vs. SIV) that could 
affect vaccine development. Although the gene 
Vpr is found in both viruses, its function differs 
greatly.10,11 Some HIV strains do cause disease 
in primates. However, they appear to be 
generally resistant to the CCR5-tropic primary 
isolates responsible for most human infection 
suggesting both the viruses themselves and the 
host immune response can differ. Therefore, 
for effective vaccine development, human trials 
are necessary.10,11 

The virus’ natural ability to evade the hosts’ 
immune response poses a problem in vaccine development. 
10 The viral envelope is most accessible to the 
host immune system but has evolved to go unnoticed. 
6,10 Key portions of proteins can be masked, 
including CD4 and co-receptor binding sites.6,10 The 
envelope itself is conformationally active, hiding 
antibody and B-cell recognition structures during 
virus-receptor binding.6,10 It’s also been suggested that 
decoy mechanisms can be employed by the envelope 
to divert attention away from critical proteins 
required in virus – host binding. Displaying proteins 
likely to evoke an immune response on non-vital areas 
of the envelope, the virus protects binding sites from 
attack.10,11 Gp120 can undergo conformational change 
and be masked by a carbohydrate cloak allowing 
escape immune system detection.6,10,11 

There has yet to be a confirmed case of natural 
immune clearance of HIV. A vaccine would aim to 
prime the immune system in preparation for challenge 
by the virus. However, if the immune system 
has never been known to have the ability to neutralise 
HIV infection, is a vaccine possible?10 

It’s been suggested that the vaccine should stimulates 
multiple components of the immune response - 
the approach that current vaccine development has 
taken including the recent Thai vaccine trial.9,10,11 

The trial recruited 16,395 subjects (16-30 years old), 
deemed at community risk of infection, and was set 
up as randomized and double-blinded.9 Vaccinations 
were given over 24 weeks and subjects were followed 
up for 3 years.9 

At 42 months, 14,672 subjects had completed the 
trial and were sero-negative.9 

Of the subjects who completed the trial, 132 had 
contracted HIV (56 - vaccine group, 76 - placebo 
group).9 Of these, 7 subjects were later excluded as it 
was found they were infected between the HIV test 
and administration of the 1st vaccination.9 Using the 
Kaplan-Meier test, vaccine efficacy was 31.2% (95% 
CI, P= 0.04).9 This result was deemed to be significant 



however, only moderately. 
Viral load in subjects who contracted HIV despite 
receiving the vaccine was virtually identical to those 
who received the placebo.9 This was considered worrying 
as it would be expected that viral load should be 
at least reduced. 
Despite obvious difficulties in HIV vaccine development, 
the success of the Thai trial has delivered 
hope that a future vaccine may be possible. 
STI Treatment 
Several trials have taken place looking at STIs and 
HIV transmission risk. A Tanzanian study (1991-1994) 
reported success in reducing HIV infection in men 
who attended programme meetings to manage syndromic 
STI (adjusted IRR = 0.48, 95%CI 0.24-0.98, 
P=0.04).7 However, these results have never been 
replicated.7 One suggestion as to why this is the case 
includes the subsequent provision of superior HIV 
prevention advice in later trials giving better protection 
to future control groups. 
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Antiretroviral Microbicides 
Trials of Microbicides have been undertaken since 
1987 investigating their potential in HIV prevention. 
Until September 2010, no positive results were 
yielded. Microbicides are aimed at preventing HIV 
infection in women and are particularly important 
strategies in parts of the world where women are 
disempowered.4 Presently, 70% of HIV positive individuals 
reside in Sub Saharan Africa with women disproportionately 
affected (60%).4 90% of new child 
infections also occur in this region, many from 
mother to child transmission.2,3,4 Protecting women 
against HIV protects both the individual and her 
future children. 
Women’s vulnerability to HIV in sub-Saharan 
Africa stems from their greater physiological susceptibility 
to heterosexual transmission and the severe 
social, legal and economic disadvantages present.4,5 A 
Lesotho study reported that the severe HIV epidemic 
experienced is likely to be due to the sexual and physical 
violence experienced by women in the country 
with 47% of men and 40% of women stating that 
women have no right to refuse sexual intercourse.5 

Women are unable to negotiate condom use or 
monogamy giving them little control over their HIV 
status.4,5 The availability protection that women can 
use without the necessary compliance of their partner 
is paramount. 
The Centre for the AIDS Program of Research in 
South Africa (CAPRISA) published results of the 004 
trial in September 2010, which focussed the effectiveness 
and safety of a microbicide, Tenofovir gel.4 

The gel is inserted vaginally 12 hours before, and 
again, within 12 hours after intercourse.4 Efficacy was 



determined by compliance rates. In high adherers 
(>80%) HIV incidence was 54% lower than the control 
arm.4 In intermediate adherers (50-80%) and low 
adherers (< 50%), HIV incidence reduction was 38% 
and 28% respectively.4 Overall, there was 39% reduction 
in HIV incidence.4 The protective effect exhibited 
was irrespective of sexual behaviour, condom use, STI 
co-infection or urban/rural differences.4 Importantly, 
of those individuals who did seroconvert, there was 
no indication of Tenofovir resistance.4 

Overall, this microbicide heralds an important step 
in HIV prevention. For the first time, a prevention 
strategy is available to a sector of the community 
which previously was at the mercy of its male counterparts, 
empowering women to protect themselves 
and their families.4 This strategy doesn’t however 
offer a quick fix – it’s an on-going strategy which must 
be used for every sexual encounter. Obviously, compliance 
issues are important in the efficacy of the 
strategy in the long term. As too is the on-going availability 
of the product to the individual. Each dose of 
the microbicide costs around 30 cents (USD) so per sex 
act, using 2 doses for 100% compliance, this will 
amount to 60 cents (USD).12 Will governments in 
developing countries be willing to absorb this cost 
and make available the product for general use? Many 
governmental positions in Africa are held by men – 
will a potentially expensive prevention strategy, only 
protecting women, be considered important enough 
to invest in? If women have to buy the product themselves, 
this will make it an unviable option for many. 
Conclusion 
It’s clear there’s still no one single method (beyond 
abstinence) offering 100% protection. 
It’s therefore appropriate that a prevention package 
be implemented which involves various strategies 
as a combined method of HIV prevention. 
When considering which strategies should be 
involved, along with efficacy, other considerations 
must be taken into account including cost, practical 
community application, local attitudes and product 
availability. 
Kristen Johanna Laing; 3rd year medical student, Glasgow 
University. 
Prepared as a component of a Student Selected Course in Travel 
Medicine and Global Health. 
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Avoiding occupationally acquired HIV 
infection 
while on medical electives abroad with 
special 
reference to Malawi 
N Lapraik 
Background 
It is estimated that ‘sixty to seventy per cent of British 
medical students (approx. 2400-3000) a year spend 
their electives in developing countries abroad. An 
elective programme can offer students a high quality 
of experiences involving personal, professional and 
clinical challenges. It can allow them to develop 
clinical skills whilst gaining insight into how medical 
procedures are undertaken abroad. It also allows 
students to work within unfamiliar settings and at 
times under adverse conditions. Although foreign 
electives on the whole are encouraged and have 
gained popularity there are ongoing risks faced by 
medical students and healthcare workers of which 
some are increasing. One such major risk factor is the 
possibility of acquiring HIV infection particularly in 
developing countries where there is a high prevalence. 
It is therefore essential to be aware of these dangers 
and students must be educated in blood-borne virus 
transmission and appropriate infection control measures. 
Additionally, students should be updated on 
current guidelines for HIV post exposure prophylaxis 
(PEP).1 They should have a well informed knowledge 
and understanding about how PEP works and its 
effectiveness which can vary according to circumstances 
as well as understanding specific risk factors 
that can lead to HIV acquisition. 
Malawi as an example of a country where there is a 



potential risk 
Malawi is a small country located in southeast sub- 
Saharan Africa. This developing country has a high 
population density resulting in healthcare facilities 
being strained. It is estimated there is around one doctor 
for every 50,000 people.2 Since 1994, when Malawi 
became democratic, it has steadily become more popular 
for electives from Western countries. Its beautiful 
scenery, relative safety and a chance to make a valuable 
contribution allure many. 
Overall it has poor health statistics with life 
expectancy at birth being only 49 years for males and 
51 for females in large part due to a high infant mortality 
rate.3 A BMJ archive also states that ‘prevalence 
of HIV in some areas is thought to be more than 30% 
(with a population average of 16%)’4 and UNICEF 
indicated that in 2010 there were around 930,000 people 
living with HIV.5 The numbers of cases of HIV are 
mainly monitored through surveillance at antenatal 
clinics. It is estimated that HIV prevalence in urban 
adults (23%) is nearly twice as high as when compared 
with rural adults (12.4%).6 A study conducted in 2004 
indicated that the South of the country had almost 
double the number of HIV cases than the North and 
Central regions.6 These statistics mean Malawi is 
considered to be one of the world’s HIV hyperendemic 
areas since its first documented case in 1982.6 

It is thought that the majority of hospital admissions 
are due to HIV and its complications. The Queen 
Elizabeth Central Hospital (QECH) in Blantyre, the 
largest in Malawi, estimates its HIV prevalence 
among inpatients to ‘range from 36.0% in the surgical 
wards to 70.0% in the medical wards’.7 

As a result undergraduate elective students and 
health workers from overseas are now normally 
advised before departure on safety precautions and 
on the availability and use of PEP ‘starter packs’ in 
case of accidental exposure.3 

In 2004 the government in Malawi launched a 
nationwide initiative allowing PEP availability for its 
own health care workers. This followed a study conducted 
at the QECH in 2003 showing the benefits of 
anti-retrovirals and PEP. Subsequently, a PEP service 
was set up in the Department of Medicine and is available 
24 hours a day, 7 days per week.7 However, it has 
been argued that this resource should not be used by 
students coming from resourceful rich nations since it 
uses up limited local supplies of PEP. 
The views of doctors in Malawi on the role of PEP 
are similar to those in the UK. They acknowledge its 
importance due to the high prevalence of HIV, particularly 
in hospital inpatients, and the high incidence of 
occupational injuries. However, awareness by healthcare 
workers regarding availability is much lower 
than in the UK. Also in Malawi a common deterrent 
from reporting an occupational injury and receiving 
PEP is the fear of being found positive and losing their 



job. Despite this reports of occupational injuries had 
risen 5-fold compared to 2003.7 However, expatriate 
elective students generally seek advice and consider 
PEP more frequently than local healthcare workers 
after an injury. While occupational injuries to elective 
students are similar to the UK, these occur at a much 
higher frequency in Malawi due to poorly implemented 
infection control measures, poor equipment and 
less supervision by a trained physician.8 
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Consequently, cumulative risk is a concern when 
students are repeatedly exposed to possibly HIV 
infected blood-body fluids. 
The most common occupational injury recorded by 
healthcare workers in Malawi is a needle stick 
accounting for 76.3% of all reported injuries.7 Many of 
these involved hollow needles with a higher risk. 
Malawi also has higher proportion of patients with 
AIDS and high viraemia levels often because they 
have not been taking anti-retro viral therapy. As a 
result an injury where these patients are the potential 
source of infection may result in higher risk. 
The types of student electives vary depending 
upon students interests. Rotations within different 
departments in the same hospital come with varying 
risks of HIV. There is higher exposure if students work 
in emergency departments, as this may involve pressurizing 
circumstances and in surgical and obstetric 
units. Some advise against student rotations in these 
situations and most agree students should not be 
performing any invasive procedures in these circumstances, 
in the UK such procedures would not be 
allowed. Research electives carry lower risks if patient 
contact is kept to minimum and care taken when 
handling samples. However, in rural areas, electives 
are frequently undertaken within smaller primitive 
settings where medicine is more generalized leading 
to higher risks due to, lack of supervision, poorer 
working conditions and lack of health and safety 
guidelines. PEP may not be as readily available. 
The undergraduate medical curriculum in Malawi 
and UK differs significantly. In Malawi 4th and 5th 
year students provide services directly for patients – it 
is common practice for students to perform caesarean 
sections and lumbar punctures. UK students are likely 
to be unfamiliar with these procedures potentially 
leading to a higher risk of injury – it is also considered 
unethical to practice in this way, untrained and 
unqualified. Students must recognize their professional 
limitations and also be alert to inadvertently getting 
into a position where they feel under pressure, to participate 
in such procedures. Some medical schools 
advise students to clarify to their host institutions 
in advance that they should not be exposed into 
risky situations. Also travel insurance including emergency 



repatriation could be invalidated if students 
are injured assisting procedures beyond their 
competence. 
Prevention of HIV infection and role of post-exposure 
prophylaxis (PEP) 
The most important aspect relating to HIV protection 
is knowledge and awareness of how HIV infections 
spread. It is important that undergraduates are 
aware that all countries carry a potential HIV risk 
although not at the high-risk levels found in regions 
like sub-Saharan Africa. It is essential students are 
educated about blood-borne viruses9 including various 
ways transmission may occur, including sexual, 
blood-blood and blood-body fluid exposures. Such 
exposures may occur due to percutaneous injury but 
also when infected body fluids or blood comes in contact 
with mucous membranes or broken skin not just 
in a clinical environment.10 The risk of occupationally 
acquiring HIV from a percutaneous injury increases if 
the injury is deep, the needle is hollow and comes 
from a vein or artery or if blood is visible on the 
device.11 It is essential medical students are taught 
basic infection control practices and to implement 
universal precautions to reduce exposure.12 

In an event of an injury occurring the student 
should know how to reduce transmission by encouraging 
free bleeding around wound area and not 
abrading surrounding skin when washing with soap 
and water. Antiseptics may also damage local skin 
defences.11 This information is essential to health and 
safety wherever students are studying and should be 
provided by all medical schools within the undergraduate 
curriculum. 
In the UK if a significant occupational injury occurs 
with potential to transmit HIV the healthcare worker/ 
student, after immediate counseling and a risk 
assessment may be offered post HIV exposure prophylaxis 
(PEP).13 In addition, ongoing counseling and 
advice is readily available as standard practice including 
a repeat HIV test at three and six months after 
exposure and monitoring for side effects.10 This 
approach may however not be the normal practice in 
other countries visited by elective students. 
PEP was introduced in the early 1990s. It is widely 
used due to the serious professional and personal 
implications HIV infection poses, despite there not 
being solid scientific evidence that it is effective in preventing 
infection in this situation. Similar combination 
multi-drug therapy is used as treatment by HIV 
positive patients to lower HIV viral load and raise the 
CD4 lymphocyte count. In the absence of trials in the 
PEP situation there are various options: Combivir® 
(zidovudine plus lamivudine) was one of the first to 
be used. However the Health Protection Agency’s latest 
guidelines recommend 4 drugs for ‘maximum protection; 
Truvada® (tenofovir and emtricitabine (FTC) 
plus ‘Kaletra®’ (lopinovir and ritonavir).1 



In order to be effective PEP should be started within 
72 hours, as it is estimated that it takes 24 hours for 
the virus to reach local tissue and lymph nodes and 
around 5 days to reach peripheral blood.10 The 
earlier PEP is commenced the more likely it is to be 
effective. It is important to remember that seroconversion 
rates for HIV following occupational exposure 
without PEP are already very low: 3/1000 for percutaneous 
exposures and 1/1000 in mucocutaneous 
exposures.11 This is because HIV is a RNA virus therefore 
it degrades quickly outside the human body. 
The efficacy of PEP is still unknown as it is unethical 
to conduct controlled case studies. However, 
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zidovudine alone has been shown to reduce infection 
risk by around 80% when used in animal experiments 
and in mother to child transmission studies.7 There are 
several possible reasons for PEP failure and these 
include; resistant HIV strains, delayed initiation, 
course incompletion and exposure to a large inoculum. 
10 A full course of PEP should last 28 days; however 
the courses are not completed. One UK study 
indicated that only 16% of healthcare workers who 
received PEP complete the full course.14 This may be 
due to unpleasant side effects which include: diarrhoea, 
malaise and nausea. Also the source patient 
may have been confirmed to be HIV negative after 
consenting to a HIV test although there is a ‘window’ 
period when a patient can be infected but seronegative. 
In less developed countries PEP is often unavailable13 

for reasons including limited resources and 
funding. Consequently, British medical schools frequently 
advise students travelling to high prevalence 
HIV areas to carry a PEP starter pack and know how 
to use it. The Health Protection Scotland website for 
health care professionals TRAVAX (and its companion 
public version ‘Fit for Travel’) contains a useful advice 
sheet for those considering carrying PEP.13 A ‘starter 
pack’ provides anti-virals for five days after exposure 
which allows students time to travel home for drug 
and blood test monitoring and counseling including 
advice on their future sexual behaviour. This 
approach can have implications for the local health 
community in the host country when local health 
workers who run the same HIV risks are unable to 
obtain PEP. 
PEP is an expensive drug costing around £150 or 
more for a starter pack11; this is a significant cost for 
students who already are funding their own electives. 
Beware that PEP bought privately may results in it 
being supplied to individuals who do not need it. If 
students have concerns and/or are considering carrying 
PEP with them on their elective they must seek 
further advice on what drugs to take and how to use 
the medication, which could be from their own doctor 
or health centre but more likely from a local 
infection or tropical diseases specialist unit. This is 



especially important if their medical school does not 
provide its own special advice and counselling. 
Conclusion 
This article highlights that carrying PEP starter 
packs should be considered by students travelling to 
HIV hyper-endemic areas for their electives. To date 
no cure for HIV has been developed therefore precautions 
and prevention remain the only way forward in 
reducing exposure of the virus when working in clinical 
settings. This report has reinforced the message 
that there are various risk factors for HIV and 
that education on blood borne viruses and infection 
control measures should be introduced early in the 
medical curriculum.15 Medical schools should centrally 
provide and coordinate advice enabling students to 
undertake electives safely and successfully. It is also 
important that students acknowledge their own 
responsibility in researching electives thoroughly to 
ensure risk factors are kept to a minimum and all hazards 
have been explored.16 

It should be stated that potential risks during 
foreign electives should not deter students from travelling 
abroad as valuable contributions can be made.17 

The wealth of experience and fulfilment gained could 
be an experience of a lifetime and carried throughout 
future medical careers. 
Nicola Lapraik, 3rd year medical student, Glasgow University. 
Prepared as a component of a Student Selected Course in Travel 
Medicine and Global Health. Reviewed by: Dr. Eric Walker, course 
supervisor and Dr. Kitty Smith, Health Protection Scotland. 
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Estimation of the dose of Insect Repellent 
applied to exposed skin 
L I Goodyer, S Patel 
Introduction 
Bite avoidance measures are an important strategy for 
travellers to minimise the risk of contracting insect 
born diseases. It is advised that an insect repellent is 
applied to exposed areas of skin to avoid mosquito 
bites and should be particularly used when going out 
after dusk in malaria endemic areas. 
The Advisory Committee for Malaria Prevention 
(ACMP) currently recommend that diethyltoluamide 
(DEET) at a concentration of 50% is used when visiting 
malaria endemic areas. A key factor determining 
longevity of the repellent before reapplication is the 
applied dose, usually estimated as mg of active ingredient 
(ai) per cm2 of skin. According to well established 
mathematical models1,2 the length of protection 
from a DEET repellent increases exponentially with 
applied dose reaching a plateau at around 2mg/cms2 

of active ingredient. It is reasonable therefore to aim 
for application concentration of 1-2mg/cms2 ai to give 
an adequate level of protection in most circumstances, 
so that frequent reapplication is not required. To 
achieve such a dose from a 50% solution of DEET 
would require a reasonably generous application such 
that the skin felt wetted by the product. 
There have been few studies that have examined 
the amount of repellents applied by travelers in normal 
use. One study conducted by Goodyer and 
Thrower3 assessed the amounts applied by travelers 
both in a simulated environment in the UK and in 
field studies amongst tourists in India and Kenya . 
This was conducted using the repellents purchased by 
the travelers and assessing application to the arms 
and neck. 
This pilot study focuses on the use of repellents 
applied to various parts of the body including the 



legs, face, neck and arms. It also explores any differences 
between application using a spray or lotion. 
Method 
Twelve final year pharmacy students were recruited 
and gave consent to take part in the study. As this is 
viewed as a pilot study subjects were not selected for 
any particular characteristic such as age, gender or 
previous experience of using repellents. They were 
asked to attend the sessions wearing short trousers 
and short sleeved shirt .The body surface area of various 
parts of exposed skin was estimated as shown in 
figure 1 and 2. 
Figure 1 
Measurement of Body surface area of limbs 
Surface area = 1/2 (a + b) 
a: circumference of the top half of the arm, leg or neck to 
which the repellent is applied (cms) 
b: circumference at bottom half of the arm, leg or neck to 
which the repellent is applied (cms) 
h: height of arm, leg or neck to which the repellent is 
applied (cms) 
Figure 2 
Surface area of face 
Measured as an area of the sum of three rectangles as 
indicated in diagram 
At the beginning of the session subjects were asked 
to imagine they were about to go out in the early 
evening when visiting a malaria endemic area and 
apply an insect repellent as per the instructions on a 
bottle of commercially available repellent spray, 
which they were asked to read. They were then given 
a spray bottle containing 50% ethanol/water and 
asked to apply this as per the instructions. They were 
additionally advised to not apply near the eyes or 
spray directly into the face. Subjects first applied the 
solution to one arm and the bottle weighed before and 
after use. This was repeated after application to a leg, 
neck and face. The subjects repeated the same procedure 
but using a solution delivered from a squeeze 
bottle, after being shown instruction from a lotion 
repellent product. 
This study was approved by the De Montfort 
University ethics committee. 
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Results 
The mean and standard deviation of the applied dose 
of solution is shown in table 1. Data was analysed 
using PASW 18 statistical software. 
A one-way repeated measure ANOVA was conducted 
to compare the amount of solution applied to 
each of the four body areas. For the spray there was a 
significant effect for body area( p<0.0005). The difference 
between amount applied to the leg and arms 
failed to reach significance (p= 0.38), Similar results 
were obtained for the lotion (p<0.0005), multivariate 
partial eta squared = 0.948), though additionally the 
difference between face and neck failed to reach significance 



(p=0.166). 
Differences between spray and lotion were explored 
by a paired t-test and the amount applied using the 
lotion was greater for all body areas (p<0.005) 
Table 1 
Applied dose of 50% ethanol solution 
–––––––––––––––––––––––––––––––––––––––––––––––- 
Mean applied dose mg/cm2 (Standard Deviation) 
–––––––––––––––––––––––––––––––––––––––––––––––- 
Arm Leg Neck 
Spray 1.37(0.62) 1.13 (0.35) 1.92 (0.67) 
Lotion 1.97 (0.85) 1.61(0.5) 2.94 (0.79) 
–––––––––––––––––––––––––––––––––––––––––––––––- 
Discussion 
In term of the amount applied to different areas of the 
body it seems logical that the larger the potential surface 
area there would be a tendency to achieve a lower 
final dose concentration mg/cm2 e.g. only one or two 
applications from a spray or lotion would be needed 
to cover the neck compared to the leg. This hypothesis 
seems to be born out from the data in this study where 
the order of concentration was face>neck>arms>legs, 
although the difference between arms and legs failed 
to reach statistical significance. 
From table 1 the mean applied dose from a spray 
would not achieve the optimal 1-2mg/cms2 a.i. range 
on either the arms or leg if DEET 50% had been used 
i.e. the figures in the table would be halved. For the 
neck and face region adequate levels of repellent are 
achieved. The dose applied by the use of a lotion is 
higher for all parts of the body compared to the spray. 
Some individuals were observed to actuate the spray 
into the hands for application to the arms and legs 
whereas others sprayed directly onto the skin surface. 
The latter method would involve a proportion of the 
spray not hitting the skin surface so that the dosage 
may be an underestimate for these individuals. 
Certainly it appears more likely to achieve a generous 
application of the lotion by pouring the liquid into a 
cupped hand before applying to the skin. If the fairly 
common 20% products are used then the target range 
would not have been met. 
Thrower and Goodyer estimated a mean applied 
a.i of around 0.5mg/cm2 for the arm and 0.7mg/cm2 

for the neck for 50% DEET products, which is broadly 
in agreement with the findings for spray application 
in this study. They found no significant difference 
between formulations but only 4% of the subjects used 
a lotion formulation compared to 52% using the spray 
and most of the others used a solid stick or roll on. It 
is possible that as only two formulations were used in 
the present study differences between them could be 
more readily detected. 
This study is limited by the small number of subjects 
and that this was a simulation rather than 
observed directly in the field. For instance, Goodyer 
and Thrower found a higher arm application dosage 



in field studies in tourists visiting Kenya compared to 
a simulation in the UK, although the arm dose was 
still suboptimal. If visiting a malaria endemic area 
travelers are encouraged to wear long sleeved shirts, 
though in practice it is likely that many would find 
this to be too uncomfortable in hot climates. Short 
trousers are also likely to be worn during the daytime 
when mosquitoes such as Aedes sp. may bite. Afurther 
confounding variable is that the subjects knew they 
were being observed which may motivate to apply 
higher dosages. 
Conclusion 
This small pilot study does indicate that travelers are 
likely to apply suboptimal doses of repellents to the 
arms and legs using a spray formulation and that 
higher doses can be achieved with a lotion. Neck and 
face application appears to be adequate. Further work 
is needed in field conditions to explore these findings. 
Goodyer L. I. PhD MPharm, FTMRCPSG, Patel S. 
School of Pharmacy, De Montfort University Leicester 
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WHO Country Health Planning BURMA 
1979 – tale from the past 
D Drucker 

From my earliest experience in non-affluent developing 

countries I was aware that the seemingly 
sophisticated planning meetings bore little relationship 
to what was received and implemented at the 
village level. In Indonesia I had commented on how 
external consultants asked for basic statistics and 
information while their national counterparts were 
embarrassed to acknowledge that they had no existing 
way of systematically collecting these. I witnessed 
how such requests led to long night hours during 
which professionally-sounding intelligence and numbers 
were invented. 
My experience has been that top-down planning 
methods have self-defeating outcomes. Such plans in 
the course of implementation undergo significant seachanges 
before reaching those for whom they have 
been planned. Frequently they never actually reach 
down to them at all. For example: 
A World Health Organisation (WHO) Geneva 



based planning/research group had arrived in Nepal 
to test out new concepts of methodology for Country 
Health Planning. In contrast to what had been called 
the “disease palaces” focus of health services in relatively 
affluent urban centres, WHO policy was then 
to promote Primary Health Care in poor rural areas. 
In 1975, Health was being conceived as a multidisciplinary 
matter and not just the responsibility of 
Ministries of Health. 
So it was that the WHO group had called on the 
Minister of Agriculture to discuss such things as irrigation 
and water resources providing breeding 
grounds for mosquitoes/malaria and such like. 
Apparently on the wall above the Minister’s desk was 
a map of Nepal covered with red dots (somewhat like 
measles?). On enquiry the Minister explained that the 
dots represented the JTAs that ‘covered the country’. 
JTAs? Junior Technicians in Agriculture. Their job was 
to regularly visit the villages and provide support in 
terms of improved methods, seeds, fertilisers, herbicides 
etc. (In Nepal such village workers had boot 
allowances as they spent much time reaching areas 
where there was no other transport for villagers other 
than their own legs). 
The WHO group suddenly had the idea that here, 
already in place, were community level officials 
already in place and respected by the villagers. Why, 
to begin with, invent a new (and finance requiring) 
cadre for health inputs when possibly the JTAs as 
potential multi-purpose workers might be assisted to 
gradually introduce public health advice and the 
eventual establishment of village health workers? 
At that time I was in Nepal implementing the 
Mobile Training Scheme (MTS). MTS was a United 
Nations regional project which I had been instrumental 
in creating, intended for Nepal, Afghanistan and 
Laos. Knowing of my MTS’s work1 in attempting to 
structure and service village- level planning (bottomup) 
the Nepal Country representative of the WHO 
telephoned and asked “David, what do you think of 
the idea of training the JTAs in some basic health matters 
as the first step in introducing Primary Health 
Care in the Himalayan villages”? I had replied “Never 
mind what I think, give me a few days and I will tell 
you what we KNOW”. 
For security and other purposes, outsiders entering 
villages were ordinarily required to declare themselves 
to the “Pradhan Panche” (head man). MTS had 
instituted a requirement for the 50 or so village-based 
“Secretaries”2 under training at that time to maintain 
a daily diary which included recording all outside 
official visitors, who they were, why had they come, 
what had villagers thought of them, and what if anything 
happened as an outcome of the visit. 
Although our 50 diaries did not ‘cover the country’ 
in any respectable survey sense, we did come up with 
a 100% finding that no one had ever seen a JTAin their 



villages! Some villages had claimed to have seen a 
Yeti (The “abominable snowman) but no JTAs. We 
joked that if anyone ever saw a JTA perhaps we could 
secure a Conservation Order on such a rarity! 
This just illustrates the vast gaps of perception 
from top to bottom and most certainly from bottom to 
“them” (us) up above. Despite much recent talk of 
“community participation” such gaps continue to 
exist. How MTS then, and in activity since, was 
designed to tackle such firmly established hierarchical 
structures is a long and on-going story. 
However, later with the WHO in Burma 1979, 
I thought that perhaps with its authoritarian-type 
government with its declared “Burmese Way to 
Socialism”, along with the competence and confident 
conviction of our planning team, the situation might 
be different. Nevertheless, there remained a disturbing 
question in my mind between expectation at our 
deliberations, and the reality. This reservation was 
dramatically fed by an incident that I wrote about 
privately and confidentially: 
The hospital buildings were made of timber, the 
window frames and glass were in disrepair; the pointed 
roofs made of corrugated iron rusting away. The 
buildings are raised on stilted piles, perhaps two and 
a half feet above the bare ground. The space provides 
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a cool flow of air between the floor and the monsoonsodden 
earth. 
At noontime, from a window, I noticed a small 
knot of people staring under the building at what at 
first sight looked like a bundle of soil-coloured rags. 
The bundle was human, emaciated, with protruding 
scarred legs, all awful skin and clearly visible bone. 
The arms were no better and ended in stubs where 
once fingers had been, the face leonine, thick and contorted, 
with the lips drawn back over wide teeth, 
grinning without humour and features contorting as 
the teeth ground. Leprosy. I went back to our meeting 
and called attention to this horror; I was assured that 
action would be undertaken. (The group I was working 
with are mainly medical men and we are busy 
planning Primary Health Care country-wide.) 
I returned nearly two hours later. Passers-by occasionally 
peered at the man; children played some kind 
of skipping game nearby. Again I drew my colleagues' 
attention to the man’s plight. In the course of the afternoon 
two saffron-robed monks stopped and stared for 
a while, shading their faces with fans lest they look 
upon a women spectator holding a baby on her hip 
and another clinging at her coloured sarong. Apart 
from these occasional viewers, others passed without 
pause. 
By three-thirty various speculations took place. 
“Perhaps he has been dumped by relatives when he 
was not given admission to the hospital...” At least the 
bucketing monsoon rains did not stream down upon 



him and even the hungry pi-dogs seemed not to have 
the initiative to sniff at such unsavoury matter, though 
their cotton-reel backbones almost puncturing their 
mange could be seen scavenging on every awful 
garbage pile in the city. Talk turned to the problems of 
disposing of cadavers. “It’s a police job, perhaps there 
has been foul play or he was knocked down.” 
“He was alive at 12.30,” I said. Someone offered to 
make a phone call. I continued to look out from my 
second-storey window at the still bundle with its 
cramped legs and outstretched arm, with that truncated 
palm turned up to whatever heaven existed under 
the floor of that rotting building. 
At 4.30, although I had seen no one approach to 
make any close inspection, someone arrived to report, 
"He isn't dead yet." At ten minutes to five our planning 
the health care for the people of the country came 
to an end for the day and our huge battered black 1958 
Chevvy swung out of the gate. Inside the hospital 
grounds the misery continued. The discarded one had 
perhaps not moved at all, but was more sunken compared 
to five hours earlier, although how that was 
possible I marvelled. The teeth still visible did no 
longer grind; snot in green gangrenous festoons hung 
from the distorted nose, half obliterating the mouth 
from where it was joined by another gelatinous 
stream. The face was half turned to the earth and the 
non-hand still seemed to make a resigned supplication 
which continued unanswered. 
I had repeatedly called attention to this gob of 
humanity - he had once been somebody's child - but I 
did nothing more but privately grieve. It was gone 
this morning and I went back to my planning. 
The gothic colonial cathedral spire, all grey crenulations 
above the red brick is opposite; the towering 
golden Shwe Dagon Pagoda pierces the rain-filled 
sky... back to our planning... from on high” 
David Drucker Social Scientist/Psychiatric Social Worker 
(APSW) at that time employed by WHO S.E Asia Regional 
Country Health Planning team. 
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