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WHO and radiation medicine 
Gerald P. Hanson & Vladimir Volodin 

D uring the first decade of its 
existence, WHO initiated 
activities in radiation medicine 

and also responded to public appre
hension about radiation hazards. 
Among WHO's early published 
reports were Effects of radiation on 
human heredity (1957), and Post
graduate training in the public 
health aspects of nuclear energy 
(1958). Scientific interest in radia
tion risk and laboratory procedures 
gradually took into account public 
health concern about the provision of 
essential radiological services for 
diagnosis and therapy. Today hardly 
a hospital of any size is built without 
having a diagnostic imaging service 
or a plan for one. 

Services for all 
A substantial change in WHO's 
programme emphasis was the result 
of the International Conference on 
Primary Health Care, held in Alma
Ata in 1978. As the health status of a 
large portion of the world was unac-

ceptable, the primary health care 
approach was imperative. In 1981, 
the World Health Assembly unani
mously adopted a global strategy and 
Health for All became the overall 
goal of WHO. 

Radiological services for diagno
sis, therapy and prevention (protec
tion against risks) are designed to 
serve all the population rather than 
concentrating on a specific group or 
disease. Logically, demographic and 
epidemiological considerations must 
guide the establishment of priorities. 
For example, as the proportion of 
elderly persons increases, the inci
dence of chronic and degenerative 
diseases and diseases related to 
industrialization and urbanization are 
expected to increase. Accidents, 
injuries and violence are becoming a 
serious cause of mortality and mor
bidity in developing countries and in 
some places now rank among the 
first five causes of death. 

Based upon the epidemiological 
situation and the expected health care 
that will be needed for most of the 
population, the types of X-ray exami-

A radiographer examines an X-ray obtained by using the Basic Radiological System in Kenya. 

nation most likely to be needed by 
small rural and district hospitals 
throughout the developing world are 
those of the chest, skeleton (incl ud
ing the head), abdomen and soft 
tissue. 

The fundamenta l objective of 
WHO's programme in radiation 
medicine is to increase access to 
diagnostic and therapeutic radiologi
cal services while maintaining their 
quality and safety. There are three 
major areas. 
• Diagnostic imaging is involved 

in many crucial medical deci
sions, but only about one-third of 
the world's population has access 
to even the most essential ser
vices and the quality is often 
questionable. 

• Radiation therapy is required for 
more than one-half of all cancer 
patients, yet the necessary tech
nology for treatment, including 
accurate dose delivery, is often 
lacking. 

• Radiation protection and safety 
are absolutely essential, because 
more than 95% of all man-made 
ionizing radiation exposures are 
caused by medical use. 

Diagnostic imaging 
Since some two-thirds of the world 's 
population lack any diagnostic imag
ing services, WHO concentrated on 
developing the Basic Radiological 
System (WHO-BRS) during the 
period 1975-85, and recently pre
pared its updated version, the WHO 
Imaging System-Radiography 
(WHIS-RAD). Currently the WHO
specified equipment is produced by 
several leading manufacturers and 
about 1000 units are installed in 
some 60 countries. Efforts are also 
being made by WHO, in collabora
tion with the United Nations 
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Industrial Development Organization 
(UNIDO), to promote the manufac
ture of these X-ray machines in 
developing countries. 

In recent years, ultrasound has 
merited high priority because of its 
value in small hospitals once there 
are properly trained staff. Attention 
is also being given to intermediate
level or general-purpose radiology 
for referral hospitals beyond the level 
of basic radiology. Guidance is 
provided on selecting appropriate 
equipment, training the staff, intro
ducing quality assurance 
programmes, and ensuring 
radiological protection. 
When governments re
quest it, WHO provides 
technical cooperation for 
specialized radiology 
services in large urban or 
university hospitals. 

Quality assurance, 
radiation protection and 
the rational use of radia
tion- including methods 
for saving resources, 
improving quality, and 
reducing doses to patients 
-are key elements in the 
effort to make sure that 
equal access does not 
result in wasteful health 
care. 

Atomic Energy Agency (IAEA) have 
initiated a number of activities for 
improving cancer care, directed 
toward the needs and requests of 
Member States. These include a 
global network of Secondary 
Standard Radiation Dosimetry 
Laboratories to improve the accuracy 
of radiation dosage, as well as train
ing courses in radiotherapy in vari
ous parts of the world. The global 
network now includes 73 laborato
ries in 56 countries, 43 of which are 
developing countries. 

WHO and several other inter
national organizations collaborated 
in preparing the new Basic safety 
standards for radiation protection in 
industry, medicine and agriculture, 
and a revised edition of the Manual 
on radiation protection in hospitals 
and general practice, covering 
all aspects of the use of ionizing 
radiation in medicine is now being 
prepared. 

The future 
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Within almost any health 
care system, there is a 
spectrum of imaging needs 
and the associated equip
ment which ranges from 
the most essential, such as 
the WHO-BRS or WHIS
RAD, to the most com
plex, such as computerized 
tomography or magnetic 
resonance imaging. Issues 
to be resolved are the 
clinical decision-making 
process through which 
diagnostic imaging exami
nations are selected as well 
as the optimum mixture of 
diagnostic imaging modal
ities. 

WHO has convened a 
number of scientific The radiographer prepares a young boy for a chest X-ray in Colombia. 

In parts of the world 
such as Africa and South
East Asia, where the major 

meetings and issued clear 
recommendations on the clinical 
indications for major diagnostic 
X-ray investigations, including when 
radiological investigations are not 
justified. This guidance can be found 
in Effective choices for diagnostic 
imaging in clinical practice, pub
lished in 1990. 

Radiation therapy 
WHO's strategy for extending radia
tion therapy services concentrates on 
those cancers affecting large num
bers of people, which are amenable 
to such treatment. Radiation therapy, 
alone or in conjunction with surgery 
or chemotherapy, is required for 
more than half of all cancer patients. 

WHO and the International 

Radiation protection 
WHO has also been concentrating on 
matters of radiation protection during 
its efforts to extend diagnostic and 
therapeutic coverage, thereby ensur
ing that the provision of these health 
benefits will not cause harm. It is 
crucial to incorporate radiation 
protection concepts in the planning 
of medical diagnostic and therapeutic 
services, and to promote the coordi
nation of quality assurance and 
radiation protection procedures. 
WHO provides technical cooperation 
to countries for their national radio
logical protection services or to help 
establish such services. 

issue is the shortage of 
personnel and equipment, efforts 
should concentrate on training 
nationals in their own countries 
using the equipment available. 
Where radiological imaging and 
radiotherapy have been available for 
many years, as in Latin America, 
international cooperative efforts 
should be directed towards improv
ing quality in the delivery of 
services. Likewise, the quality of 
radiation protection services will 
have to be improved in some 
countries and these services must be 
started from zero in others. • 
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