
satellite medicine 
Artificial satellites orbiting the earth far out in 
space already represent a mine of inform
ation about our planet. What contributions 
can they make to primary health care? 

by Petar Jovanovic 

T
he efforts of WHO and 
Member States to attain 
"health for all" through 
the primary health care 
approach requires support 

from all available technologies. One 
of these in particular, space tech
nology, or - more precisely - satellite 
remote sensing (and sending), 
deserves to be included in those 
efforts. Let us look at the potential 
application of satellite remote sens
ing in primary health care. The full 
impact of this technology will be 
realised only with careful project 
planning and the cooperation of 
specialists from many disciplines. 

Many of the member countries of 
WHO already make use of remote 
sensing imagery in various health
related fields, including agriculture, 
forestry , public works, water devel
opment, geology, urban planning, 
communications, education, climato
logy, meteorology, assessment of 
natural resources, and monitoring of 
natural disasters. So far, medicine 
has not included this technology 
among its broad approaches to 
preventive health care. Although 
public health could adapt this tech
nology to its own independent needs, 
as a powerful tool to reduce morbi
dity and mortality from many 
diseases, it is still not numbered 
amo_ng the users of satellite remote 
sens1ng. 

Satellite sensory systems have the 
capacity to detect environmental 
parameters closely linked to 
pathogens or vectors of diseases. Of 
course the satellites, orbiting high 
above the earth's atmosphere , 
cannot observe these organisms nor 
the symptoms of diseases in humans. 
But they can determine those para
meters of the air, water, soil and 

An Ariane rocket carries a satellite into 
orbit from Kourou, in French Guyana. 
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vegetation which can be examined to 
determine the likely presence in the 
environment of the pathogenic 
agents. This information will be of 
value to epidemiologists and will 
have immediate potential for disease 
control. 

The list of parameters detectable 
from space includes: temperature of 

water, air and soil; humidity of the 
air; turbidity of water and its alkali
nity, acidity, velocity of flow; aquatic 
vegetation and catchment areas; 
quantity of vegetation; presence of 
minerals, plankton, chlorophyll and 
heavy metals. 

Among the sensory systems cap
able of measuring those parameters 
from space are: radar, laser beams, 
microwaves, x-rays, ultra-violet, 
infra-red and, of course, optically 
visible light. If we should need more 
specific sensors, researchers could 
develop new ones or adapt existing 
systems as needed for assessing 
public health problems. 

If we look at the eight essential 
elements of primary health care as 
defined in the Declaration of Alma
Ata (see August-September 1988 
World Health , page 16), it is not hard 
to foresee the probable application 
of satellite technology to each of 
them. 

Education about prevailing health 
problems can deploy both remote 
sensing and remote sending of mes-



sages and pictures. Combined with 
all other methods of education, it can 
transfer necessary knowledge to the 
populations concerned and help to 
train all those who take part in 
education and training activities. 

As regards food supply, remote 
sensing survey can be reliable in 
identifying good land and soil for 
proper food production, and in con
trolling industrially polluted air, 
water and soil - all of which reflect 
on the provision of proper nutrition. 
It can facilitate an easier food supply 
in remote areas and indicate the 
extent of problems in normal or in 
emergency situations. 

Safe water and basic sanitation 
depend on a well-run water supply. 
Satellite imagery can play an impor
tant role in locating water resources, 
monitoring the quality of surface 
water, and surveillance of water 
pollution. Areas that are most likely 
to be flooded or exposed to droughts 
can be identified, and this in turn can 
sound a warning about the risk of 
water-borne diseases, 

In the field of maternal and child 
health care - since mothers and 
children are most vulnerable to ende
mic infectious diseases and water and 
food problems - systematic remote 
sensing surveillance of environmental 
situations can predict, locate and 
help control health hazards. Radio 
and television communications can 
also popularise curative health 
measures linked to this category of 
the population. 

Many viral bacterial infections are 
environmentally linked to climate, as 
arthropod-borne, air-borne, water
related diseases. So the planning of 
immunization can be based on satel
lite surveillance. Sometimes epidem
ics start during migratory events, 
during · the mingling of populations 
in disaster situations, or near water 
supplies. In all these situations, 
satellite imagery can help to predict 
potential epidemics and to pfan effec
tive immunization programmes. 

Among the main locally endemic 
diseases are malaria, schistosomiasis, 
onchocerciasis (river blindness), and 
trypanosomiasis (sleeping sickness). 
The presence of the parasitic agents 
concerned can be deduced by 
detecting indicators of their presence 
or physical conditions likely to 
encourage their growth (or the 
growth of their vectors). The dis
tribution and differentiation of 
environmental parameters can then 
be compared with the distribution of 
morbidity and mortality in the 
human population in order to 
identify the link between pathogens 
and environment. This method of 
satellite surveillance, together with 
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studies of environmental changes of 
air, water, soil and vegetation, can 
locate potential places of growth of 
pathogens and vectors. Subsequent 
field action can help to cut out the 
links in the biological chain which 
encourage the survival of the 
pathogens and their vectors. 

Common diseases and injuries are 
usually dealt with by local health 
personnel. However, fast advice and 
guidance given to local health 
workers from larger health centres 
by more skilled personnel can be 
based on satellite radio and television 
communications; indeed medical 
emergencies have already been 
handled in this way in remote islands 
of the Pacific. Training in this kind 
of health care can be orally and 
visually provided by satellite to 
otherwise inaccessible areas. 

Provision of essential drugs is more 
a problem of production, but it is not 
totally separated from satellite tech
nology, which can play an important 
role in locating places where the 
needs are urgent. It can also identify 
the best soils and land for growing 
essential herbs for pharmaceutical 
production. 

On a broader canvas, satellite 
imagery can detect environmental 
degradation over large areas and at 
the same time identify specific 
details. Large areas can be seen in a 
small picture. Repetitive coverage 
over long periods allows us to follow 
and study seasonal and other 
changes that are relevant to epidem
iological surveillance and control 
measures. If combined with ground 
or sensor systems and field verifi
cation of data, the results can pro
vide a reliable data-base for public 
health planning. The communication 
of messages and television pictures 
can reach every spot on the earth, 

Solar panels fan out to catch power 
from the sun for an orbiting satellite. 
Below: Equipment in WHO's Geneva 
headquarters captures and relays an 
intercontinental teleconference on 
AIDS. 
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however remote. 
Would the introduction of this 

technology in public health be unac
ceptably expensive? Even though 
resources and manpower are limited, 
public health workers in many coun
tries can use already existing photo
graphs commissioned for other 
government sectors or commercial 
enterprises. It is not difficult to learn 
to interpret them and understand 
them. They have only to read the 
existing data in a new way. Remote 
sensing facilities exist in many coun
tries, and public health authorities 
only need to seek access to these 
available resources. Public health is 
already in a position to open a new 
chapter in preventive medicine , 
"satellite epidemiology". When to 
these functions can be added the 
transmission of advice and guidance 
on curative care, it will be possible to 
speak of "satellite medicine." • 
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