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Dr. Enrique Ruelas: 
 
I want to talk this morning about paradigms. And it is necessary to talk 
about them to open our minds, there is no option. A change of a 
paradigm implies precisely breaking with the past as well as to dare to 
think into the future.  
 



I want to tell you that this conference was originally prepared for the 
International Congress of Actuaries that was carried out in Cape Town,  
South Africa on March 8th, and it was originally prepared by Mr. 
Eduardo Lara and myself. 
 
I want to present the following reflection: we have practically one 
hundred years building the health systems that nowadays we see all 
over the world, and this was the result of a transition from charity care 
to institutionalized care; from home care towards fundamentally 
hospital care; from technological development towards costs 
increases. And, of course, all this in a transition from a concern mostly 
related to the quantity of health services towards their quality and 
safety.  
 
Along these one hundred years that go in parallel to the world industrial 
development, we are witnessing very similar problems in all healthcare 
systems. However, the most concerning thing is that we are seeing 
also very similar answers that do not solve the problems.  There are 
more than 190 countries in the world, therefore, trying to analyze the 
health systems of each one could be a titanic task. Fortunately, the 
average problems are so common that it is really easy to get to 
convergent conclusions. Let me tell you which are the most common 
problems: accessibility, equity, financing, costs, and quality. No 
surprises.     
 
During these years, access and equity have become more difficult to 
achieve. Costs increase more. Financing becomes harder. And 
following the step to technology development and to assure adequate 
quality and safety levels is also more complicated every time.  
 
The differences among countries depend, of course, on demographic, 
epidemiologic, economic, and political characteristics of each 
environment, yet the problems are almost the same, and the answers 
are still the same: increase the budget; measure the performance of 
services,  control the benefits, control the prescriptions, control the 



prices, accreditations, universal access, and so on. One could say that 
what is happening is that we are looking for the lost keys under the 
streetlight because it is there where light is, although they have been 
lost somewhere else.  Therefore, I am going to argue that we have to 
travel from the current linear paradigm towards the paradigm of 
complex systems, not because I am convinced that complex systems 
are the answer, but because I am convinced that looking through 
different lenses is absolutely necessary to find what we are looking for.   
 
Under complex systems theory, among many other things, small 
impulses may create great effects. So, in complex systems, two plus 
two do not equal four, two plus two may equal six, or minus five, 
depending on how the phenomenon behaves.    
 
On the other hand, I want to argue not only that we have to change the 
paradigm, but we also have to look towards the future. We can no 
longer keep on thinking only in present tense to find short term 
solutions to our health care problems.    
 
Let me tell you why is so important to see ahead. For example, it took 
to humanity one thousand and eight hundred years to reach the first 
billion inhabitants on planet earth. I ask you now, how long does it take 
to humanity nowadays to accumulate one billion more inhabitants than 
what we are today? We are accumulating one billion every twelve 
years! We are today around 7 billion inhabitants. By 2050, we will be 
10 billion if a huge catastrophe does not happen before.  
 
But let us move on to technological development that also refers to the 
great speed that we are progressing with. Everybody can witness 
every day the speed of progress of computer technology. Let me give 
an example. It is said that if the automobile industry had evolved with 
the same speed as computers, a Rolls Royce nowadays would cost 
1.35 pounds, it would have a performance of one thousand 700 
kilometers per liter, it would have enough power to pull the Queen 
Elizabeth II, and its size would be so that six Rolls Royce would fit on 



the tip of a pin. It seems science fiction, but we are not so far from 
there. I can add another anecdote. The Chief of the Artificial 
Intelligence Department at MIT wrote not long ago: “Within a short 
period of time instead of making trees grow faster and stronger through 
genetic engineering, to build better tables, through the same genetic 
engineering we will be able to grow not trees but better tables. 
 
On the other hand, access to technology is vertiginous. Do you know 
how many years the radio took to reach 50 million users? 38 years. 
Years later, for the television to reach 50 million users it took 13 years. 
For the internet to be used by 50 million people it took 4 years; the 
Ipod, 3 years; and Facebook, 2 years. This way, there is not only an 
enormous technological development at a high speed, but also the 
penetration of technology is really fast.  
 
We must add in the health industry, what I have called “the rhyme of 
revolutions”: genomics, proteomics, telematics, informatics, robotics, 
nanoscopic and endoscopic technology.   
 
Before all these factors, there is no question that it is necessary to 
change the paradigm. I want to divide the rest of this presentation in 
three parts; I want to talk about some common, compared 
characteristics of health systems, particularly regarding financing, 
equity and access; then about the delivery of services and disease. 
Finally, I will talk about the current paradigm and to make some 
questions in order to point towards a new potential paradigm.  
 
In all health systems, financing comes from governments, from the 
population, and sometimes, from private insurances. But variations are 
dramatic, regarding the proportion of total expenses that come from 
these sources and the ways in which different components of health 
systems are financed, and these financing ways influence, off course, 
costs, equity, access and effectiveness.  
 
There is an extraordinary variation and inequality in health systems. 



In Africa, for example, the health expenditure is 10 US dollars per 
capita as an average. In contrast, in the United States the expenditure 
per capita in 2003 was 5,700 US dollars. As an average, the per capita 
expenditure for the wealthy countries is 3,300 US dollars, while for the 
poor countries is 229 US dollars.  
 
In high income countries, those that have a GDP per capita higher than 
15,000 US dollars, we can find 15 per cent of the world population. And 
here is where 75 per cent of health expenditures are concentrated.  
The per capita expenditure is approximately 15 times more in those 
high income countries than in the low income countries.  
 
It is interesting to mention that the poorest countries spend less, of 
course because they have less resources. However, they also spend 
proportionally less in health care and this has nothing to do with the 
fact that they have less, but with their priorities which are somehow 
different.  So, for instance, less income countries spend an average 5.6 
per cent of its GDP in health, while wealthy countries spend 11.2 per 
cent.   
 
As you well know, and I fundamentally talk before actuaries, averages 
hide variations, so there are distortions when we get averages and, 
surely the United States of America is the one that creates the bias for 
the most part.  If the United States is excluded, the average 
expenditure of wealthy countries decreases from 11.2 per cent to 8.8 
per cent of the GDP spent in health.  
 
Countries are not different only in how much they spend but also in 
how they finance such expenditure. In most countries in general, 
governments finance approximately 55 per cent of health expenditures. 
Out of pocket payment is approximately 23 per cent, and private 
insurance is 17.5 per cent. However, in low income countries, private 
insurance is practically insignificant. In high income countries, the out 
of pocket payment is approximately 15 per cent; government 
expenditure is 60 per cent, and private insurance is 20 per cent.  



 
Again, here we have the bias created by the United States of America. 
If the United States is excluded from high income countries, 
governments would pay 75 per cent, and private insurance 5 per cent 
as an average.  
 
There are other factors that distort the figures of health systems in the 
world. China and India concentrate 40 per cent of the world population, 
and they behave differently. Both finance a low proportion of their 
health systems through government expenditure. The majority of the 
expenditure is out of pocket. If both countries are excluded from the 
147 countries ranked as low income, government participation is 
approximately 50 per cent, and out of pocket payment is 33 per cent.   
 
Canada and Mexico are typical representatives of their country groups. 
Canada spends 9.9 per cent of its GDP, higher than the 8.8 per cent 
average of high income countries.  Mexico, on the other hand, has 6.2 
per cent, higher than 5.6 per cent average in medium and low income 
countries. Here, it is worth mentioning that when the Administration of 
President Fox began in 2000, Mexico’s expenditure was 5.6 per cent. 
The health reform that was made in 2003 allowed an increase from 5.6 
to 6.2 per cent.  However, the difference is enormous regarding the out 
of pocket payment. While in Canada is 15 per cent, in Mexico is 
practically 50 percent. 
 
I am going to talk now on the delivery of health services. All countries 
look for higher efficiency, higher quality, higher opportunity, and higher 
equity, but all of them show huge variations in clinical practices that are 
not always related to health needs, and not always congruent with 
scientific evidence in terms of what is prescribed and the way 
technology is utilized. There is a huge concern about everywhere on 
waiting times to have access to services. In spite of this, governments 
and insurance companies pay regardless of performance. Is there a 
need for more money?  Of  course not. Better management is needed. 
I am referring to this capability of making things happen when they 



should happen and how they should happen.  The great variations in 
costs and utilization per capita, among regions, are very similar. Let me 
give you some examples: on the one hand, the supply of cardiologists 
in the United States varies up to two times among regions, but 
surprisingly, it is inversely related to cardiovascular diseases among 
the population.  People in geographic areas where there are more 
cardiologists underwent invasive procedures in a higher proportion 
and, even so, these populations have not improved their survival rates. 
And again, I insist, the payment for these procedures was the same for 
all regions regardless of their different performance.  We also know this 
situation well in Mexico by the way, and it is not new, and not only with 
cardiologists.  
 
Let me talk about diseases. I exclude African countries because of 
their very different conditions from the rest of the world. For the rest of 
non-African countries the life expectancy has increased, lifestyles have 
changed: alcohol, diet, physical activity, aging, and environment, 
among other things, have a dynamism that affects health systems 
every day. We have to keep people healthy despite these conditions. 
The challenge for health systems is huge. Some years ago, being in 
Australia concerned about the financing of health systems, when I was 
in charge of the Vice ministry of Innovation and Quality of the Ministry 
of Health, I asked officers of the Ministry of Health of Australia, 
knowing that Australia is one out of the three countries with the highest 
longevity of the world, how did they manage to finance the care for the 
oldest population. The answer was: we are not worried about that 
because the ones who were going to die of cancer they already died; 
the ones who were going to die of a heart attack they already died. We 
have now “healthy” very old people, many of them mentally disabled. 
We have them in their houses where we have to provide support, and 
this is one of our biggest concern. This is and will be a major challenge 
for many countries.  On the other hand, we are having more diseases 
that become chronic. Let me give some examples: HIV, tuberculosis, 
asthma, or consequences from injuries.  
 



We are moving towards a future in which the majority of diseases could 
be chronic; in which hospital care will become obsolete to take care of 
most health needs; in which home care, with patients and relatives 
getting involved, will be more necessary every time; and in which long 
term treatments could not be seen as isolated, episodic and sporadic 
events, but as a truly continuous care. Who is going to pay for that? 
Are we going to be forced to die crippled and abandoned in a bed? Are 
we prepared, then, in terms of systems design, financing, and 
incentives to move towards a new paradigm?   
 
We will have to create new social agreements, such as the 
constitutions that originated all our countries in the XVIII, XIX and XX 
centuries. We will have to set new definitions of health need, coverage, 
people participation, and financing, for example.  All these take me, as 
a conclusion, to briefly talk about trends. 
 
Aging is irreversible, chronic illnesses are increasing, as well as costs, 
the requests of the population on their doctors and hospitals increase 
every day. Incentives are not aligned; the highest incentives come for 
curing or trying to cure diseases. Today, very few payments if any, 
come from keeping people healthy. Business is when people are sick 
because this is when and why they pay for health care. 
 
There are additional threats that I can summarize with two words: 
global warming, and disasters. These two lead to diseases that we did 
not have before and where they did not exist. Recently in our country 
we started to see the first cases of malaria in a region where it had 
never happened before. Scenarios like this one multiply in a limitless 
manner.  Just add, for example: the rhyme of revolutions, the 
vulnerability before epidemics, the increase in the role of alternative 
medicines, the speed of change of most of what is happening. Before 
this, the current paradigm contrasts. How is our present dominant 
paradigm? What is the current way of thinking and doing that explain 
the reality, as Thomas Kuhn has defined a paradigm? 
 



Let me start by saying that according to our dominant paradigm, health 
systems are predominantly aimed at providing care for diseases. I 
wonder why these systems are called “health” systems.  Of course, the 
important thing is to cure, therefore hospitals are the system axis. The 
health system organization has to be vertical, which means that to get 
into a hospital it is supposed first, that the patient has to visit a general 
practitioner. Only physicians, and nobody else, can be in charge of the 
health of a patient. The patient has to be patient and passive. Care is 
episodic and it is supposed that a patient has to be referred and then 
counter-referred between levels of care which, by the way, tends to be 
highly specialized and, therefore it is fragmented. Incentives are given 
to the doctor, the hospital and the rest of the services to care for the ill 
patient (some attempts are emerging now to create incentives to 
maintain people healthy, still we are far from this objective). Under our 
present paradigm, disease follows health, and health follows disease 
again and again in a linear pattern until the patient dies. On the other 
hand, we tend to assume that If we are going to pay for an episode of 
disease, care will be safe and with appropriate levels of quality. 
 
These beliefs have been generated along one hundred years. 
Everything is linear: one thing leads necessarily to another. If a doctor 
takes care of a patient, the patient will be cured in most cases; if I pay, 
I should receive an effective treatment. If a physician provides a 
treatment, this will be always decent and humane; if I enter into the first 
level of care, I will get into the next and back through an easy track. 
Health providers will work correctly as a team whether there is an 
incentive to do so or not. If there is a doctor, there is health. Of course, 
the patient cannot take care of his/her health alone.  If I control 
prescriptions I control costs. Everything is linear, everything is easy 
under this paradigm.  However experience in the real world does not 
work as easy as supposed. We have made the system very rigid trying 
to control processes in a linear way. Something must be very wrong 
with our present believes. 
 



Then, why not moving towards a new paradigm? This is the last 
segment of this presentation where I will only ask questions since we 
still not have answers. Nevertheless, we know well that the first step to 
solve a problem is identifying the right questions. These could be some 
of them:  
 
Why not thinking about health systems as complex networks, as 
fractals under a multi-scale scheme? Why not thinking about the 
relationship between health and disease as a non-linear process?  For 
example, think that I may feel sick one day but later in the day I may 
feel completely healthy. Both sensations may coexist in the same day. 
On the other hand, something may not be working properly and I do 
not necessarily feel sick. I may be ill but not “fully sick”. Why not 
thinking about health and disease as a change of phase as it is 
understood under the framework of complex systems? Why not 
thinking of health and disease as emergent properties of everyday life? 
Why not thinking about the flow of patients through the system 
according to the patterns of a self-organized process?  Why not 
thinking about incentives as attractors? Which are the system 
attractors that may take us towards prevention? Which are the system 
attractors that may take us to the most efficient and higher quality 
behaviors?  Why not thinking about synchronization, or social 
contagion through complex social networks to explain and influence 
lifestyle changes as it is has been demonstrated in the case of obesity. 
It is easy to observe the synchronization of applauses in a concert hall, 
or in the famous “wave” first observed in a soccer stadium during the 
86 world cup in Mexico. Nobody conducts these phenomena.  Why not 
recognizing this and start studying how to modify lifestyles through 
synchronization? Why not understanding prevention strategies as 
small world networks where communication flows in a much more 
efficient way? Why not thinking on money investments to create 
butterfly effects, which is one of the essential metaphors of complex 
systems to say that small impulses can create huge effects?  Likewise, 
why not thinking, as a conclusion, in the health care systems 



management as facilitation of complex processes and not as forced 
control of desired behaviors that never happen?  
 
During 2003 and 2006, we promoted a joint seminar between the 
Ministry of Health and the National University of México (UNAM, due to 
its Spanish acronym) on potential relationships of complex systems 
and health care systems. We brought the best physicists and 
mathematicians from the Physics and Mathematics Institutes of UNAM, 
and we published two books on this topic. In the same years, we 
launched a prospective study towards the year 2050. Research 
continues on disease and systems patterns, for example on diabetes, 
epidemics and health systems’ design.  
 
As I warned at the beginning, these are only questions. Do they seem 
crazy? Maybe they are similar in the way that Galileo, Copernicus, or 
Columbus dared to change our perception of the world.  
 
As a conclusion, I would say that after around one hundred years from 
the benchmarks of the origin of our present healthcare systems, I 
believe that it is obvious that the paradigm is becoming obsolete very 
fast and we are still looking for the same answers to the same 
problems without finding solutions. The trends are clear: costs grow, 
demand increase, quality is heterogeneous, chronic diseases grow, 
technology development gets faster every time, and the population is 
becoming older. The speed of change is vertiginous. Our problems are 
growing and the answers are the same.   
 
We have to see forward through new lenses. We have to create new 
maps under new paradigms. I finalize by quoting Daniel Innerarity, a 
philosopher from the University of Valencia, Spain. “We are converting 
our future in the trash bean of the present”.  
 
I appreciate your patience to have listened to these reflections and 
thank you very much for your kind invitation.  
 


