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Editorial: In defence of high tech medicine?

may be seriously considering a retrench-
ing, perhaps even to periods of rationing 
of services we take for granted such as 
electricity and mains water. At the ex-
treme, high tech could be any technol-
ogy that one could not reproduce in the 
absence of highly controllable electronic 
devices or even any technology that could 
not be manufactured in a local workshop 
or any device that required a highly con-
trolled energy supply. In this case high 
tech medicine could certainly be taken be 
anything that involves the use of micro-
processors and even as simple a compo-
nent as transistors, at some point in manu-
facture or utilization.  This could include 
the whole of present day radiology, mod-
ern obstetrics, oncology and much surgery.  
Even ‘simple’ blood tests are now anal-
ysed extensively by computer.

This is a serious factor to consider. Will 
we be able to provide medical ser-
vices in the future in the way that we 
do now?  If not, does it really matter? 
Is high tech medicine of peripheral or 
marginal importance or is there more 
to it than that?  In fact, is modern 
medicine so integrally using “high tech 
advances” that there is no longer any 
such thing as low tech medicine in the 
Western World? 

The dependence of modern medical 
practice on modern technology is not 
in itself a defence of “high tech” if it 
does not provide significant benefit but 
it does require consideration. The next 
section looks at the evidence to see 
whether technology can and does pro-
vide significant benefit.

MORTALITY AND MORBIDITY

Life expectancy

The arguments against high tech medi-
cine are fuelled by the fact that the 
major increases in life expectancy at 
the beginning and well into the mid 
20th century were the result of public 
health measures including vaccination pro-
grammes, improvements in water supply 
and sewerage, improvement in nutrition 
and control of infectious diseases. In the 
latter part of the 20th century and now, in 
the 21st century, life expectancy contin-
ues to increase. This may be, in part, due 
to “low tech” medicine but is largely the 
result of modern medicine which incor-
porates both low and high tech advances 
seamlessly.

That this is the case is highlighted in many 
recent reports. Quoting from Research 
Highlights in the Demography and Econom-
ics of Aging (March 2006) 4 

“Nobel Laureate Robert Fogel has pro-

posed the theory of technophysio evolu-
tion to describe the synergy between 
technological and physiological improve-
ments that have given human beings an 
unprecedented degree of control over 
their environment and the factors that 
affect mortality. Modern humans are re-
markably robust compared with humans of 
the past, owing in large part to improved 
nutrition but also to medical advances”

It has been suggested that the medical 
style of Africa with its community-based 
medicines might be something to aspire 
to. However 34 of the 35 countries with 
the lowest life expectancy in the World 
are in sub-Saharan Africa. The odd one out 
is Afghanistan 5,6. 

The Cuban medical system is cited as a 
system that is low tech and produces good 
results. We would aver that whilst Cuban 
medicine is low cost it is not really low 
tech. The low cost is due to the complete 
control by the state and the low wages 
paid (doctors receiving less than $40 per 
month 7) . 

In fact Cuba has spent decades investing in 
biotechnology. Having said that it is true 
to say that their healthcare system pro-
vides marvelous results on a low budget 
(approximately one tenth that of the UK 
per person 8). However, it is not low tech.
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INTRODUCTION

At a recent meeting of the Bristol Medico 
Chirurgical Society it was muted that 
“high tech” medicine was of marginal val-
ue and, by inference, would not be badly 
missed if the people of Bristol were, by 
necessity, to move to a community-based 
low-tech medical service. 

The high expenditure of energy employed 
in creating and aministering “high tech 
medicine” was given as the main reason 
for moving away from such practices in a 
World already becoming short of oil. The 
perceived marginal value of expensive 
technology would mean that medical prac-
tice may have to forego its use or not be 
sustainable in the long term. 

So what can be said in defence of high 
tech medicine? Whilst it may be true that 
some high tech medicine and medical 
research is misplaced, in this short article 
we hope we can convince the reader that 
the overall effect of the technical revolu-
tion on medicine has been highly benefi-
cial and to lose such benefits would be 
harmful and may not be accepted by the 
public.

DEFINITION

Firstly we have to define what we mean by 
high tech. The term does seem to be used 
freely as a pejorative description implying 
wasteful and excessive use of very expen-
sive technology. If it is used in that sense 
then the argument is lost before we even 
start. So it is important to move away 
from the demagogic use of the term and 
investigate what it really means.

It may be the case that our viewpoint of 
what is high technology changes as new 
techniques become commonplace. Howev-
er using a constantly varying definition is 
not helpful. In the context of “high tech” 
medicine versus “low tech” and when we 
are talking about major cutbacks due to 
peak oil and financial calamity our defini-
tion has to be more precise. 

The free dictionary states that high tech  
is : Of, relating to, or resembling high 
technology, resembling or making use of 
highly advanced technology or devices 1. 
The American heritage Dictionary concurs 
by stating High Technology : Technology 
that involves highly advanced or special-
ized systems or devices 2. 

Having passed ‘Peak Oil’3 means that we 

Figure 1 Life expectancy at Birth (2006 UN data)



Healthy life expectancy increases with 
increased health spending per person, but 
there are diminishing returns 9.

Directly quoting the WHO: “As a general 
rule, life expectancy rises with increasing 
per capita total health expenditure; how-
ever, there are diminishing returns – the 
highest levels of per capita health expen-
diture are associated with only modest 
or no improvements in life expectancy. 
In addition, a number of countries have 
achieved high levels of life expectancy 
despite relatively lower per capita health 
expenditures. In almost one quarter of 
countries, health expenditure in 2007 was 
less than 100 PPP int. $ per capita – most 
of these countries are in the WHO African 
Region and three quarters of them had 
a life expectancy at birth of 60 years or 
lower in 2008.
Countries with the highest levels of per 
capita health expenditure are mainly 
those in the WHO Region of the Americas 
and the WHO European Region.” 10

Thus in the developed world we can as-
sume that there is a correlation between 
expenditure per person on healthcare and 
life expectancy but the correlation is not 
very tight.  Several countries buck this 
correlation. The most obvious examples 
are the US and CUBA as already mentioned 
above.  The US life expectancy is low 
compared with their very high health costs 
because the expenditure is very unevenly 
distributed and medical practitioners are 
very highly remunerated 11,12 and CUBA’s is 
relatively high compared with their ex-
tremely low costs 13. 

On a whole world view it is clear that 
countries with the very lowest expendi-
ture have the worst life expenditure but 
that simply throwing money at healthcare 
does not automatically improve life ex-
pectancy. Even distribution of resources 
is very important at the higher levels of 
expenditure  if the greatest advances in 
life expectancy are to be achieved.

For some time critics have pre-
dicted that improvements in life 
expectancy would tail off as infec-
tious disease and malnutrition were 
defeated. In fact life expectancy in 
the developed world has continued 
to improve but the major advances 
of the early part of the 20th cen-
tury have not been repeated in the 
latter part. This is mainly due to 
the great achievements in decreas-
ing  the infant mortality in the early 
20th century. This will be discussed 
next.

Infant Mortality

Infant mortality rate designates infants 
who die prior to their first birthday. It 
thus includes the neonatal death rate and 
deaths within the first year. In developing 
countries deaths due to infectious disease 
will far outweigh the inability of technolo-
gy to deal with preterm birth or congenital 
anomalies 14.  Moreover, infant mortality is 
considered to be an accurate predictor of 
the failure of a State 15,16.

It can thus be fairly and correctly ar-
gued that relatively low tech (and low 
cost) measures in developing countries 
would markedly improve infant mortality. 
These could include improved nutrition, 
improved cleanliness, rehydration when 
dehydrated from diarrhoea and access to 
antibiotics and vaccination programmes. 

It must be pointed out that arguments 
in support of low tech medicine are not 
necessarily evidence againgst the value of 
advanced technology.

In already developed nations the low 
tech advances have already occurred and 
the continuing improvement in infant 
mortality in the Western World over the 
last 50 years can in part be attributed 
to improvements in perinatal medicine, 
obstetrics and midwifery, which inevita-
bly include high tech medicine, such as 
ultrasound. Where the expenditure and 
access to advanced medical techniques is 
the greatest but at the same time most 
evenly distributed the infant mortality is 
the best. Sweden is an example of this 
with a healthcare system that is ideologi-
cally similar to the UK’s NHS but which has 
enjoyed considerably greater expenditure 
over several decades.  

In the USA, where there is no comprehen-
sive healthcare despite high expense, the 
infant mortality rate among African-Amer-
icans is nearly double that of the general 
population: 13.9 versus 7.0. 18. It could be 
argued that the African-Americans share 
the low cost general public health mea-
sures such as vaccination, good water sup-
ply and sewerage but that the main factor 
they lack is access to the best, the most 
modern and most expensive healthcare. 

There is considerable debate as to wheth-
er the higher rates of obstetric interven-
tion that occur in some countries are 
justified or whether they simply swell the 
bank balance of private practitioners but 
certainly a high level of expertise is re-
quired amongst the medical and nursing 
practitioners.  

In some situations high tech medical 
advances can cause a worsening of infant 
mortality. For example, the number of 
multiple births has increased due to fer-
tility drugs and in-vitro fertilization pro-
cedures ….. and multiple births are more 
risky (ie. associated with a higher neonatal 
mortality). Moreover the mothers involved 
are often older than the average and this 
has increased risks 18.  

Vaccination

After clean water, vaccination (immunisa-
tion) is the most effective public health 
intervention in the world for saving lives 
and promoting good health 19. The first 
vaccine, against smallpox, was undoubted-
ly low tech and very effective. The admin-
istration of immunisation remains low tech 
but the development of new vaccines is 
certainly not. The initial development may 
include computer modelling of molecules. 
The actual vaccine must be tested in large 
carefully controlled trials before it can be 
used on the public.  “Vaccine development 
proceeds through discovery, process engi-
neering, toxicology and animal studies to 
human Phase I, II, and III trials. The pro-
cess can take more than 10 years, depend-
ing on the disease.”20

Figure 2 Infant mortality rates,17, source US Cen-
sus Bureau.

Figure 2  Healthy Life Expectancy compared with 
expenditure

In defence of high tech medicine? (continued) WEMJ Volume 111 No 3 Article 1 September 2012



Morbidity
Example: Heart Surgery

Cardiac Surgery typifies high tech medi-
cine. The initial diagnosis requires high 
tech radiological techniques such as 
echocardiography, coronary angiography, 
Computed Tomography or even Magnetic 
Resonance Imaging. The surgery is not pos-
sible without high tech operating theatres 
and intensive care units. 

For many years some of the high tech 
medical advances, such as cardiac sur-
gery, had little impact on mortality. For 
example, coronary bypass grafting (CABG) 
did not initially improve life expectancy. 
It did, however, massively reduce the pain 
of coronary artery disease thus reducing 
morbidity significantly and improving the 
quality of life. 

More recently CABG has been found to 
significantly improve life expectancy.. 
Domburg et al in a study of 1041 patients 
reported  “In half of the cases the life 
expectancy returned to the norm for the 
age group”…. moreover reports indicate 
“Large registries have shown that arterial 
grafts improve survival significantly, espe-
cially if an IMA was constructed to the LAD 
at the time of the intervention.” 21,22, 23

This improvement in quality of life would 
not be considered as of marginal value to 
the average patient (mean age 53) in the 
Domburg study and the possibility of re-
turning to a normal life expectancy should 
not be lightly dismissed. 

Example: Hip and knee replacements

Joint replacement surgery is often cited 
by politicians as an example of the way 
that medicine should be run. A patient is 
suffering from crippling joint pain, they 
are referred into hospital by the GP, have 
their hip or knee replaced by an orthopae-
dic surgeon and go out cured. The time 
in hospital is minimal and the results are 
excellent.  Although it may appear to be 
so, it is not low tech medicine.  

A hip joint implant is a beautifully made 
prosthesis. Both the ball and socket are 
usually replaced and materials utilised 
include metals, plastic and ceramics. The 
metals used include titanium, stainless 
steel, and cobalt chrome. The plastic is 
called polyethylene and the latest version 
is Highly Crosslinked Polyethylene. 24. 

Although hip replacement surgery has 
been around since the 1950s 25 the tech-
nology of manufacture has continued to 
improve over the last 50 years or so. The 
prostheses are made from highly puri-
fied materials and are usually pressed and 
milled under computer control.

In theatre the orthopaedic surgeon does a 

lot with simply his hands. But those hands 
are manipulating surgical instruments that 
are the product of high tech factories. The 
exact positioning of the prosthesis is usu-
ally checked by X-ray. All X-ray machines 
now utilize microprocessors and are usu-
ally fully digital, avoiding the need for 
expensive silver-based X-ray film.

RADIOLOGY IN THE 21ST CENTURY 

Since Wilhelm Conrad Röntgen’s discov-
ered X-Rays in 1895, radiology has made 
significant advances with the use of Ul-
trasound, Computer Tomography (CT), 
Magnetic Resonance Imaging (MRI), digital 
X-Rays, and Positron Emission Tomography 
(PET). Ultrasound replaced four quadrant 
diagnostic tap for A&E and trauma cases 
decades ago, and invasive techniques such 
as air encephalography and myelography 
have been replaced by noninvasive CT and 
MRI scans. Similarly, pioneering work of 
radiologists 26,27,28,29 have led to use of HRCT 
(High Resolution Computed Tomography) 
for diagnosis of interstitial lung disease 
and asbestosis. Prior to this, these pa-
tients were often subjected to lung biopsy, 
which carried associated morbidity and 
occasionally mortality.

Even bigger impact on patient manage-
ment has been seen with technical ad-
vances in interventional radiology, and 
in minimally invasive treatments such as 
radiofrequency ablation, cryogenic abla-
tion of tumours and chemo-embolisation. 
These new therapies are revolutionising 
the management of patients with cancer, 
especially for those who are too ill or too 
old to undergo surgery. A radiologist’s role 
extends much further than simply report-
ing scans and they now play a central role 
in the management of patients. Radiolo-
gists are spending more time preparing 
and participating in multidisciplinary team 
meetings (MDT) as they play an increasing-
ly important role within the clinical team. 

Another exciting development in radiology 
is the advent of tele-radiology. This allows 
radiologists as well as clinicians to access 
images from anywhere in the world. It 
encourages the use of 24 hour reporting of 
urgent scans improving patient care and 
more flexible working patterns. Clinicians 
would have access to reports overnight, 
which would improve patient care. Telera-
diology and video links have enabled us to 
hold case conferences covering vast areas 
of the country and provide expert opinion 
and benefits patient outcomes 30,31,32,33,34. 

PHARMACEUTICALS

The pharmaceutical industry utilizes high 
technology both in the development and 
production of drugs. Some drugs, once 
developed, can be manufactured fairly 
easily.  Others, such as the monoclonal 
antibody Herceptin (Trastuzumab), are 
difficult. 

Production of new drugs always involves 
the use of computers these days otherwise 
the drug trials could not be accomplished. 
Whether or not new drugs could be de-
veloped without the use of computers 
is another question. Certainly the most 
successfully anti-malarial drug of recent 
years, Artemsinin, was developed from a 
Chinese herbal medicine “sweet worm-
wood” and the discovery did not rely on 
high technology 35. 

It could be argued that Western “Big 
Pharma” has put too much reliance on 
computer modeling of drugs and has not 
researched traditional medicines enough 
in recent years.

HIGH TECH WASTAGE

If the argument about high tech medi-
cine is mooted because of the waste of 
resources by large drug companies or is 
about the problems with the Electronic Pa-
tient Record  then there may be a serious 
point to be made. Certainly the big drug 
companies have spent billions of dollars on 
computer-based research, most of which 
has got nowhere. This does not seem all 
that surprising. The understanding of how 
the drugs work in the first place is too 
imperfect for the computer simulations 
to be very helpful ... a case of rubbish in, 
rubbish out. 

The IT problems hitting the NHS are again 
an example that could be quoted but this 
is really the result of bad planning and 
politics.  The advances that could occur in 
Western medicine with the advent of ef-
ficient IT are still in their infancy.  

Another example of information technol-
ogy improving, or at least altering, medi-
cal practice is the use of the Internet. This 
article was created using a word processor 
and the Internet. Before the advent of 
such techniques articles had to be typed 
and “cut and paste” really meant exactly 
that!  The references required hours of 
library research. This article can only be 
read due to high technology and the ad-
vent of e-journals. Medical information is 
now available to the vast majority of the 
populous in the developed world and an 
increasing number of people in the devel-
oping world.

CONCLUSION

Even if some high tech medicine is of 
marginal value it is at the margins that 
advances get made not in the middle of 
the mainstream. There is some wastage 
but it is probably accurate to say that no 
modern medical practice is truly low tech. 
Drugs, surgery, radiology all require high 
technology in the original production if 
not in their use. 

Without the high technology there would 
be no modern medicine.
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CORRESPONDENCE

Correspondence on any of the articles is welcomed 
by the editors and will be considered for publica-
tion if that is the wish of the correspondee.

In defence of high tech medicine? (continued) WEMJ Volume 111 No 3 Article 1 September 2012


