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Population health issues relevant to 
neuroscience in Nepal 

 
 
 

 
Neuroscience provides understanding of the mechanisms 

through which the determinants of population health act.  
After basic needs are met, a population with a smaller 
hierarchy will have better health than one with a bigger gap.  
Neuroendocrine aspects of the hypophyseal-pituitary-adrenal 
axis in which the hippocampus plays a key inhibitory 
feedback role are the mechanisms at work.  In Nepal, basic 
needs, such as food and clean water are lacking for a 
substantial portion of the population.  Remedying this is the 
first priority of the population health doctor.  Thereafter, 
decreasing the hierarchy is necessary for Nepal to achieve 
good health.  Neuroscientists can play a critical role by not 
promoting extensive clinical interventions, but using their 
understanding of the mechanisms of action of population 
determinants to advocate for social justice. 
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  Neuroscience is intimately connected with issues of the 
health of populations, whether specific to Nepal or more 
broadly throughout the world.  In fact, discoveries in 
neuroscience over the last several decades have shown that 
this biomedical subject helps explain the mechanisms 
through which the determinants of health of populations act.   

  It has been observed for several millennia and more often 
during the last several centuries and especially for the last 
several decades, that poor people have poor health.  The 
ancient Greek and Roman civilizations understood this and 
also gave us some of the earliest documented population 
health statistics.  The Roman data showed life expectancies 
for Rome around 21-22 years, except for the slaves for 
whom it was around 17 years.  In fact, for much of civilized 
life, the average length of life ranged from a high of about 
35 years to a low around of 20.  In the Paleolithic, before the 
advent of tools, when we lived a forager-hunter lifestyle, 
and hadn't domesticated plants and animals, life 
expectancies have been estimated to be in the 30 to 50 year 

range.  What is evident, then, is that with the progress of the 
development of agriculture, human health declined.  This 
counter-intuitive finding is not disputed by any scientist 
who has studied this aspect of human demographic history. 
9, 18 

  Over the last century, health of some populations has 
improved and surpassed that of peoples of the Stone Age, 
the Paleolithic.  However, a large proportion of humans on 
the planet still have health statistics little different from the 
average over much of human history.  In other words, many 
Sub-Saharan countries of Africa, such as Sierra Leone, 
Zambia, Zimbabwe, Rwanda, Swaziland, Malawi and 
Mozambique have life expectancies lower than were ever 
recorded for Nepal.  Afghanistan, devastated by foreign 
occupation, is an example of a country outside of Africa 
with similarly poor health statistics. 33  

  While the reasons for the health improvements are 
debatable, there is little doubt why there is poor health in 
such a range of countries.  These countries have been 
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physically plundered, or economically attacked, laying the 
fertile soil for pests such as HIV/AIDS, malaria, 
tuberculosis, and childhood infections to take horrendous 
tolls of victims.  Much of the economic plunder has 
happened during the colonial period of exploitation, or more 
recently after independence through the ordnance of 
structural adjustment policies imposed by the World Bank 
and International Monet ary Funds.  These neo-liberal 
policies are tenets of globalization that require countries to 
float their currency, ease restrictions on imports and 
facilitate export of raw-materials required by rich countries.3  

Also mandated are government cuts in social expenditures 
that force the poorer public to work for monetary income to 
purchase the commodities required for life.16  

  Over the last quarter century, we have learned about the 
determinants of health of populations.36   What makes 
societies have different levels of health for their inhabitants?  
The first priority is making sure everyone has the basic 
needs for life.  Food, shelter, and clean water matter most 
for health.  It is no secret that much of northwestern Nepal 
lacks basic needs, and the situation has deteriorated over last 
several years. South Asia has the largest numbers of people 
lacking basic needs.  Worldwide, perhaps a billion, or one 
sixth of the population, lacks basic needs.  Health is a 
mirage for these people.  Even in the world's richest and 
most powerful country, the United States of America, the 
government estimates that over 15% of children are 
hungry.∗ 

Economic growth is one mechanism to achieve basic 
needs for all.  It is only successful in this goal if the quality 
of growth is such that the whole population participates and 
gains from increased welfare.  In other words, the 
"khaannaa" is distributed among everyone in pretty equal 
portions.  Examples of such include the so-called East Asian 
Tiger economies of Japan, Taiwan, Singapore, and South 
Korea.37     

Once basic needs are satisfied, we have learned that it is 
the size of the gap between the have-not's and the have-too-
much's, something called hierarchy, that determines the 
health of that population.15  We do not know how to best 
measure hierarchy or the gap, or even what components of 
the gap enter most prominently into the discussion.  
Certainly in Nepal, caste ranking and ethnic group matters a 
great deal, although aspects of this distinction are changing 
slowly among the highly educated.  Levels of consumption 
matter, such as how many ‘Pajeros’ a family have, or 
satellite dishes or mobile phones.  Family wealth is 
important, with various components entering into the 
picture.  For Sherpas in Khumbu, when I first traveled there 
in 1969, it used to be the number of yaks a family had that 
mattered.  Ten or twenty years later, it was the number of 
wristwatches or ‘Down’ jackets acquired from tourists that 
seemed important.  Today for Sherpa it is probably a large 
house in Kathmandu with several children going to school 
in the USA that indicates a high rank.   

                                                 
* New York Times August 2, 2001.  

  The key principle, then, is that populations where 
everyone has roughly the same status and wealth are 
healthier than populations where some have too much and 
others don't.  Examples of the former include Kerala state in 
India and Sri Lanka.  There wealth differentials are 
considerably less than in surrounding populations with the 
result that the health of those populations is comparable to 
that of the USA, the world's richest country, despite the fact 
that Kerala and Sri Lanka are not in any sense of the word, 
wealthy.  Everyone there has basic needs met and the gap is 
small so the population is healthy.  This health goal has not 
been achieved by economic growth as for the East Asian 
Tiger countries.  Instead, it is produced by social welfare 
policies that pay attention to basic needs and everyone's 
welfare.8, 11, 14,21,28,32,38 

This principle does not apply to Nepal because basic 
needs are not met here.  The part of the country with the 
smallest gap between rich and poor includes Humla, 
Baitadi, and Mugu where most people do not have enough 
to eat.  The biggest gaps are found in Kathmandu, Lalitpur 
and Morang, which are the healthiest in terms of life 
expectancy.4 In other words, economic growth, as it exists 
in Nepal, has not been equitable.  For the most part it has 
bypassed the rural areas, so that the per capita GNP in Nepal 
has not changed substantially from my first travels there 
over 35 years ago.   

The concept that health of populations depends on levels 
of hierarchy may seem incredulous to many working in 
health care.  Health care workers are involved with 
individuals and their health problems.  They tend to see the 
production of health as dependent on individual behaviors.  
While advocating for good health behaviors is important, it 
doesn't explain much of what produces good health in a 
population.  What are these good behaviors we preach?  Eat 
right, exercise, don't smoke and see your doctor for a check-
up.  Consider Japan, the healthiest country in the world by 
far, since 1978.  More men smoke in Japan than in any other 
rich country, yet Japanese male life expectancy is highest in 
the world.  Twice as many men smoke per capita in Japan 
than in the USA, but smoking attributable death rates in the 
US are twice those of Japan.10 Everyone smoking is not the 
reason for Japan's good health. This fact implies that 
something else is more important to produce heal th in a 
population, than the prevalence of smoking.  Similarly the 
USA spends half of the world's health care budget, and has 
the most advanced and technologically sophisticated 
medical care in the world.  But the US is less healthy than 
all the other rich countries.  In other words, we tend to think 
that to produce health in a population, we just need to get 
everyone practicing good individual health behaviors.  But 
that won't work, as Japan and the US exemplify.5 

 Could there be factors that impact populations, not 
individuals that produce health in a population that are more 
important than individual behaviors?  The answer is yes and 
the critical factor is social justice, an equitable society 
where everyone cares and shares.  Foster a culture of 
equality, the key principle of population health that occurs 
when the society has a small range of hierarchy.35 Get the 
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population factor right and then what individuals do or don't 
do for their health doesn't matter that much.  In fact, 
individual behavior in any population explains at most a 
tenth of that population's health.    

So where does neuroscience come into this scenario?  
This subject helps us understand how a greater hierarchy 
translates into poorer health outcomes for a population.  The 
initial studies were done in non-human primates where it 
was discovered that low-ranking animals had higher basal 
cortisol levels. The key mechanism producing this effect 
was fewer inhibitory cells that are sensitive to cortisol levels 
in the hippocampus of the brain.  This has a strong effect on 
the hypophyseal-pituitary-adrenal axis that regulates 
glucocorticoids.  Initial human anatomy discoveries showed 
that rich people had small adrenal glands.  "Idiopathic 
hypotrophic adrenal syndrome" was discovered a century 
and a half ago, when an occasional cadaver used for 
dissection in medical schools in the United Kingdom was 
found to have a small adrenal gland 26.  Later it was learned 
that this was the rare body of a rich person that got into the 
anatomy lab.  Poor people had large adrenal glands and we 
now know that this was abnormal, rather than the other way 
around.  The reason for poor people having big adrenal 
glands was that they were under more chronic stress than 
the rich.   Cortisol is considered the chronic stress hormone.  
The same holds true today.  Lower ranking humans have 
higher basal cortisol levels and more sequallae of chronic 
cortisolism including hypertension, decreased immunity, 
poorer glucose regulation through increased insulin 
resistance and many others. That is because being poor is 
about being under more stress than if you are rich.34 

 To understand the neuroscience, we can look at other 
primates.  Among baboons in the field in Kenya, the alpha 
or high-ranking male has lower basal cortisol levels and a 
different acute stress response from the gamma or low-
ranking male who exhibits higher basal cortisol levels.  
When baboons are given an injection of epinephrine that 
simulates an acute fight or flight situation under controlled 
field conditions, the alpha male demonstrates a rapid rise in 
pulse and blood pressure, and subsequent rapid decay.  In 
contrast, the gamma male exhibits a slower rise in pulse and 
blood pressure to lower peak levels than the alpha male, and 
a much more prolonged decay.  In daily situations, a 
baboon, confronted with an emergency requiring fighting 
for his life or running away quickly, the alpha male is much 
more likely to be successful than the gamma.24  Turning this 
response on when necessary to save your life is a good 
adaptation.  Turn it on in traffic every day, or when being 
rebuked by your superiors constantly and it will cause harm.   
  Similar findings emerge with cytomologous monkeys in 
captivity.  Low ranking animals are always vigilant, worried 
that a high-ranking animal will attack it and take its food or 
mate with its consort.  They are always under stress.  Not so 
the high-ranking one, which is the leader of the troop.  In 
such experimental conditions, if you feed the population an 
atherogenic diet (comparable to that of the USA) for several 
years, you find much more plaque in coronary arteries of the 
lower ranking animals than in the high ranking ones.  

Multiple studies and cross -over designs can eliminate 
genetic and other effects so that what results is the legacy of 
the caste system in that species.31 

We should be wary of extrapolating data from non-
human models to our species.  However, population 
experiments demonstrate similar findings in humans.  Men 
in Lithuania have four times the cardiovascular disease 
death rates of nearby Swedish men.  Lithuania developed a 
big hierarchy after the collapse of the Soviet Union, while 
Sweden is a very egalitarian country.  Men without any 
morbidity in Lithuanian have the stress response of a 
gamma male baboon, while those in Sweden resemble that 
of the alpha male.17    

We have found from imaging studies of the human brain, 
that there is hippocampal atrophy in people with severe 
depression and post-traumatic stress disorder.25  This 
finding is certainly consistent with what we might expect, 
given the neuro-endocrine studies of other primates.  The 
chronic stress hippocampal link has become well-
established and guides our understanding of the effects of 
hierarchy on human health.27 

To summarize at this point, the health of human 
populations depends first on that population having its basic 
needs of food, water and shelter met.  Thereafter, good 
health depends to a very large extent, on an egalitarian 
society where the gap between members of that society is 
relatively small.  What the hierarchical sensory organs or 
mechanisms are that modulate the chronic stress 
hippocampal link is not known at present. I will speculate 
about possible pathways based on my experiences in Nepal. 

The critical development of the last half-century in the 
world has been a media network that penetrates into every 
reach of society almost everywhere on the planet. 12  I spent 
a year in Nepal from 1969 to 1970, almost all of it outside 
of Kathmandu, as I walked the length and breadth of the 
country, and wrote the first trekking guidebook to Nepal.  
Back then there was no television in the country.  There was 
one radio station, Radio Nepal, with very limited 
programming.  Many settlements where I traveled did not 
have a radio, although I could depend on encountering 
perhaps one a day in my journeys.  There was no advertising 
of any kind.  Brand-name recognition was totally absent.  
There were few Nepali products to advertise, and in 
Kathmandu, Indian products were available.  The only 
English language newspaper, the Rising Nepal, had 
essentially no advertising, except for the occasional job 
opening.  Ghorkhapatra was little different.  There were no 
billboards on the roads.  There were no Nepali magazines, 
except for a rare title such as Vashuda, and again no 
advertising within it of any kind.  Returning to the USA, I 
experienced a profound shock that I had spent a year 
without being bombarded by advertisements and the intense 
media that I had been used to.   

Today, many Nepalis, even in rural areas, are aware of 
the icons of American media.  This includes knowing about 
various products:  Nike running shoes.  Microsoft Windows, 
Timex watches, Coca-cola, MacDonald’s, etc.  People in 
Nepal, even in rural areas, have heard about Bill Gates and 
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the fact that he is the world's richest person.  They know 
about Dallas and other TV shows that originate from the 
USA and depict lifestyles of the rich and famous. Many 
Nepalis used to see many tourists wearing more wealth 
around their necks and on their shoulders than they could 
ever accumulate in a lifetime.  Their image of the USA is 
that of a country where money grows on trees, just ripe for 
picking.   

Nepalis are also bombarded by advertising in various 
ways.  The first billboard appeared in 1974 for Star Beer.  
Now there is Tuborg "wherever you are" or Caravan 
Whiskey as "a friend in hard times."  There are Shikar  
cigarettes for enticing women.  There are now many 
mechanisms, media and others, to do literal brainwashing, 
namely to instill in your cerebrum where you stand in the 
hierarchy.  Choices of radio stations, TV, satellite dishes, 
videos, internet sites and printed materials abound with 
various perspectives.  Supermarkets with their enticing 
wares help you recognize what you don't have. They are all 
designed to make you want and to consume more.   

The situation is as described by Alex Carey, an 
Australian sociologist, who said the 20th century will be 
remembered for three developments.  The first is more and 
more democracies.  The second is the advent of large 
business corporations.  The third is the development of 
means by which business corporations don't have to worry 
about democracy.2,7  

So although tenets of the caste system in Nepal may be 
lessening slowly, the 21st century ladder of success is taking 
over.  What we find is that stress is heavily rooted in 
neuroscience.  Once you are dealing with people who aren’t 
being chased by predators, and who have adequate shelter 
and sufficient calories to sustain good health, that is once we 
have our basic needs, then our health is determined by 
relative poverty or our standing in the ranking of society.   
Once those basic needs are met, if everyone is poor, and I 
mean everyone, then no one is.  When I first came to Nepal, 
pretty well everyone was poor, and hence no one really was.  
That was certainly true in the hills and mountains, and also 
in Kathmandu, as long as you avoid the development 
bideshi game.  

To produce health in Nepal today, everyone must 
understand forces underlying the determinants of health of 
populations that decrease the gap between the rich and the 
poor.  This will mean carrying out the late King Birendra's 
Basic Needs concept that is devoid of market mechanisms, 
which force the poor to be exploited to eat enough to sustain 
life.  Basic needs are the first priority in Nepal.  The ideas 
used in Kerala and Sri Lank deserve study.  Once that is 
done the second priority will be to limit the accumulation of 
wealth.  There are many means to accomplish this.  
Transparency in government and the private sector is 
necessary.  A progressive consumption tax would be a good 
mechanism to fund basic needs programs, and to limit 
excesses.  State subsidies should not go to the rich sector, 
but instead to the more needy. Development, linked to 
external multi-lateral, bi-lateral and NGO sectors needs to 
be critically evaluated.  Most such efforts do not reach 

intended recipients and this has been known for over three 
decades, but never acted upon.  Tourism tends to increase 
the gap between rich and poor and hence deserves serious 
scrutiny. 6  Finally, once democracy is restored, it must 
function to limit the effects of business corporations on the 
wants of society that increase the hierarchy and produce 
worse health outcomes. 

Today, then Nepal enjoys better overall health than, say 
South Africa, where the world's first human heart transplant 
was performed.  But South Africa has been devastated by 
the legacy of apartheid, an extreme form of hierarchy, and 
HIV/AIDS.  The insurgency going on in Nepal at present is 
a sign that the so-called progress since the advent of 
democracy has not decreased the number of people lacking 
basic needs.  The hierarchy has increased immensely in 
Nepal since I first came here 35 years ago.  Nepal's 
fledgling neuroscientists can play a role in improving health 
of Nepal, but only if they recognize that clinical neurology 
and neurosurgery has limited scope for achieving that goal.  
What can their role be? 

Every study on the impact of medical care on whole 
populations demonstrates its limited effect on improving 
health.  The esteemed Oxford Textbook of Public Health 
makes this point very clearly.13 The USA, which used to be 
one of the healthiest countries in the world, and now is less 
healthy than all the other rich countries, despite spending 
half of the world's health care bill is a prime example.  A 
number of studies there show that primary care could be the 
one aspect of health care that may have an impact on 
population health in contrast to specialist care where a 
benefit to a population cannot be demonstrated.19,20,29,30 
Such ideas could have profound impacts for Nepal.1  In 
Nepal clinical neurosciences could develop to support 
primary care and not become a status specialty for aspiring 
doctors.  It is expected that many more neurological 
diseases will be found with ever more expensive technology 
to diagnose them.  The government of Nepal could establish 
more tertiary care facilities to care for such health problems 
as it has for cardiac disease, cancer, ophthalmology and 
otorhinolaryngology.   This would be beneficial for the 
richer segments of Nepali society, who always look to the 
government to help them.  But it will not improve health in 
Nepal and it will further increase the gap between the rich 
and poor.   

How can clinical neuroscientists in Nepal support 
primary care?  One way is to teach various primary care 
practitioners, be they CHW's, CMA's, health assistants, or 
doctors the rudiments of care for common neurological 
problems.  Principles to use would emphasize teaching low-
tech clinical examinations, extolling the value of extensive 
discussions with friends and family of patients about how to 
care for them, and fostering minimal use of various 
pharmaceutical nostrums.  My personal clinical motto is 
"Don't just do something, stand there."  Meaning that I 
avoid clinical interventions just for the sake of doing 
something — the old adage of "don't just stand there, do 
something," unless they have significant  benefit and are not 
extravagant. 
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Another way is to model good primary care of 
neurological conditions themselves, not just in teaching 
others, but in everyday practice.22, 23 That way, you can tell 
your students that they can treat a patient just as well as you 
can or perhaps even better.  

Another way is to support the development of primary 
care facilities staffed by local mid-level practitioners 
throughout the country.   

But all these methods will have limited effect on 
improving health in Nepal.  What might really make a 
difference is to understand the importance of neuroscience 
physiologic and pathophysiologic mechanisms, which 
impact the determinants of health of populations that depend 
on the gap or range of hierarchy.  Since neuroscientists are 
the ones who stand a better chance to look at how chronic 
stress in populations affects health, they can teach this to 
others, both clinical people and the ordinary public.  These 
ideas can get into public and private school curricula.  I 
have been doing this in grades 7 through 10 in Seattle public 
schools and find great student interest.  You can write 
articles for the mainstream press, have discussions on 
various radio and TV venues.  The strength of your 
expertise will convey the ideas powerfully to ordinary 
people∗∗ .   

So the role of neurosciences in Nepal in producing 
health must be an activist position.  You should enter the 
political arena to structure policies that decrease the gap as a 
population health doctor.  You should recognize your 
tendency would be to advocate for increasing the economic 
gap through promoting the desire for using expensive 
technology, procedures and pharmaceuticals that are of little 
value for improving population health.  Neuroscientists in 
Nepal could be world leaders in this aspect of population 
health.  It would not be out of line for a country within 
which sits Sagarmatha, the churning stick of the ocean of 
existence. 
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