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Demography
Consequences of aging and increasing life expectancy
Thailand established a National Elderly Council in 1982 (1), foreseeing the future change in
the nation’s demographic structure. Nowadays about 10% of the population is over 65 years
old and the country will be one of the first ‘developing countries’‘getting old before getting
rich’ 1. Comparing the situation in Thailand as a middle income country, with what is
observed in Germany, a high income country, the situation in Thailand seems to be not that
alarming.
The shift in the general age pattern towards the elderly has political, economic and
cultural consequences, but these should not be overemphasized. The situation in Germany is
compared with the one in Thailand, using a number of indices to illustrate the relative state of
affairs.
The elderly are a burden on the young and middle aged
In Germany and elsewhere, the high proportion of the elderly population is a burden
on the rest of the population. The young and middle-aged must not only care for their
children, but also for those reaching old age. The elderly and old people must be supported for
decades of seemingly non-productive years. At the same
time, the political power of the elderly proliferates. Their
high number enables them to bring those political parties to
power, which promise to support their interests. These
parties are usually the more conservative ones. In retaliation,
some politicians pursue the votes of the younger population
by suggesting an increase the age which has to be attained
before the elderly are eligible to benefit from retirement
payments. Many governments opt for such a move as a tool to reduce the costs of retirement
payments. This is often done on the basis that a high proportion of the workforce is pushed
out of jobs in the second half of their lives. The monthly amount of retirement payments
depends on the numbers of years in the workforce. The maximum payment is granted only if a
person works from the age of a young adult up to the ‘retirement age’ set by the government.
When the retirement age is set to be 67 or even 70 years, quite a number of people will not
have the strength to work that long, or can no longer find employment. As a consequence, the
cost of the retirement payments is reduced. A substantial proportion of the workforce will
even die before reaching retirement age. Overall retirement payments can be controlled by
this mechanism.

1

http://blogs.worldbank.org/eastasiapacific/aging-in-thailand-how-to-live-long-and-prosper (accessed May
17,2016)

Age discrimination
Age discrimination is another problem. Not everybody likes to retire. Well-educated or
very experienced persons, who are highly motivated to continue working in their professions,
are forced to retire. Elderly people are discriminated against by refusing them loans or credit
cards. Attempts might be underway to withdraw driving licenses from the elderly,
immobilizing them drastically.
Thailand aiming for an ‘aging friendly’ society
As a consequence of the fact that Thailand is becoming an aging society, the Second
National Plan of Thailand for Older Persons (2002 – 2021) was initiated aiming for an ‘agingfriendly’ society. The governmental Public Relations Department 2 hurried to present an
optimistic outlook with an assurance that “(the government) is preparing to cope with the
situation by empowering senior citizens so that the community will fully benefit from their
wisdom and experience”. This was followed by the statement that “senior citizens…are
recognized as valuable resources”, and the reader was reminded that “many senior citizens
can still work actively and contribute greatly to society. They have more experience and may
contribute the wealth and knowledge and experience from which younger persons can learn
and benefit”. The very important part of this announcement was ‘a new income support
policy’ starting from October 2011. This was that the former monthly flat rate for the elderly
of 500 baht was increased for those aged 60 to 69 years to 600 baht; those above that age
would get 800 baht and those aged 90 years and older would get 1,000 baht.
The perspectives of economists 3, in contrast to what the government announced, are
not so optimistic. It is argued that the national depth must increase while financing increasing
health care costs. At the same time, productivity will decrease because of a shortage of labour
- birth rates went down many decades ago, and the unemployment rate is already very low.
Another unfortunate aspect is that in general Thais do not save sufficiently for
retirement. Pension schemes will burden governmental spending, and in the end the younger
and working age population will have to face a heavy increase in taxes.
To counteract these developments, an increase in the retirement age is recommended.
The positive aspects are that a substantial
100%
9.7
21.1
proportion of Thais is already working above the
age of 65, and in contrast to other neighboring
72.1
50%
65.8
countries, Thailand has already reformed its
health system and started an at least modest
18.2
13.1
support system for the elderly 4.
0%
Thailand
Germany
Age 0-14 years
Age 15-64 years
Age 65 and above
2

To underline the above mentioned social
and financial aspects of an aging society, the

http://thailand.prd.go.th/ewt_news.php?nid=1268&filename=index (accessed May 17, 2016)
https://www.scbeic.com/en/detail/product/1192 (accessed May 17, 2016)
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following will highlight some indicators relevant for the general public and for public health.
The situation of a high income country like Germany, which is also facing the problem of an
aging society, will be compared with Thailand, a middle income country.
Age distribution and life expectancy
The proportion of the young, middle and elderly age groups in Thailand differ from
Germany in that the proportion of elderly in Germany is more than double of that of Thailand
(see graph above) 5. Consequently, the proportions of the younger and middle age groups in
Thailand exceed those in Germany. Life expectancy for both sexes in Germany 6 is five years
higher than in Thailand 7 (see graph below), but the indicator differs for the two countries
mainly because of the lower life expectancy for Thai males (see graphs below). Life
expectancy at age 60 for males is generally lower than for females in both countries.
Generally, the indicators for females don’t differ much between both countries.
An important aspect of life is its quality. The quality of life can be weakened by
numerous adverse circumstances. One of these is ill-health. Additional indicators of the
average level of the health of populations are measurements combining morbidity and
mortality or the absence of morbidity. One of these measures is healthy life expectancy
(HALE) 8. In statistics of the World Health Organization HALE gives the ‘average number of
years that a person can expect to live in full health’. This indicator excludes years a person
was suffering from disease or injury. In Germany both sexes may expect to lead a more or
less healthy life 9 up to the age of 70, which is almost true for Thai females but less so for Thai
males.
Lower life expectancy for males compared with females is a common phenomenon.
Females experience distinct 100
81
75
71
changes
in
their
66
physiological status from
50
24
childhood to reproductive
21
age and to menarche. Males
0
don’t go through these
Thailand
Germany
different phases. Females
Life expectancy at birth (in years)
are therefore generally
Healthy life expectancy(in years)
more health conscious and
tend less to engage in
Life expectancy at age 60 (in years)
unhealthy and dangerous
behaviour. A good example in Thailand is the fact that females participate in greater numbers
in community health schemes than males. For instance, the ratio of males to females
participating in a community screening test for diabetes mellitus was found to be 1 to 2.3 (2).
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http://www.indexmundi.com/facts/visualizations/age-distribution/#country=de:th (accessed May 23, 2016)
http://www.who.int/gho/countries/deu.pdf?ua=1 (accessed May 23, 2016)
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https://www.verywell.com/understanding-healthy-life-expectancy-2223919 (accessed May 24, 2016)
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Thailand’s life expectancy at birth
compares well with life expectancy
as estimated for Germany except
that the mortality for males in
Thailand is higher than for males in
Germany.

Life expectancy at birth for females (in years)

Life expectency is a proxy
indicator for the wellbeing and the
Healthy life expectancy for females (in years)
general health status of the
Life expectancy at age 60 for females (in years)
population of a country. As a
positive development, the World Health Organization (WHO) recently stated that ‘five more
years (were) added to life expectancy between 2000 and 2015’ globally 10. Five high income
countries from Asia, Europe and
100
79
Australia were listed with a life
71
69
63
expectancy at birth of well over 80
50
22
years which sharply contrasted with
19
the situation of five countries in
0
Africa where on average a newborn
Thailand
Germany
can expect to live only a few years
Life expectancy at birth for males (in years)
above 50. Since WHO wants to
Healthy life expectancy for males (in years)
encourage
increasing
life
Life expectancy at age 60 for males (in years)
expectancies in low and middle
income countries, then a decrease in
mortality shouldn’t be lamented when discussing the
world’s overpopulation. The claim that life expectancy
80
67.2
at birth saw an unprecedented increase over the period
1900 to 2010 from 30 years to almost 70 years should
60
48
be then considered an achievement (see graph
40
31
below) 11.
Development of life expectancy over time

20
0

From prehistoric times up to the 20th century
1900 1950 2010
such extraordinary increases in life expectancy were
not recorded, but the paleolithic average life expectancy at birth is estimated to be 33 years.
Those surviving until the age of 15 might have lived up to 54 years. However, the odds of
reaching that age were very dim. Being born in ‘classical Rome’ on average one might have
reached the age of 20 to 30 years. A child surviving until 10 years of age might have had a
chance of getting to be 48 years old. Being born in late mediaeval England on average one
would reach the same age as those in Rome at the time of the Roman Empire and that was 30
years. However, if you were still alive at age 21 you might have had another 43 years to live
(i.e. up to the age of 64). An increase in life expectancy is achieved by mortality reduction. It
10

http://www.who.int/mediacentre/news/releases/2016/health-inequalities-persist/en/ (accessed May 24,
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has been claimed that the steep reduction
in mortality since 1900 occurred over
only four generations from an overall of
8.000 human generations who had ever
seeing the sun on this world (3). The
sharp increase in life expectancy,
especially in high income countries,
seems to be due to environmental
improvements,
enhanced
medical
technology, better medical care for the
elderly, vast decreases in child mortality
and improved nutrition (3).

Increased life expectancy is sometimes discussed in a negative sense and thought to
further increase the risks of overpopulation. What might have happened is that mother-andchild health care as well as improvements in public health and general health care have
outpaced advancements in the political, social and economic circumstances of many
countries, especially low income countries in Africa. Overall child survival has increased, but
the felt need to have a large number of children has not changed. Couples might have had
more children than they wished because of the lack of family
planning. In socially and economically stable societies birth rates
usually drop substantially or don’t increase dramatically.
Dependency ratio
Thailand, in working its way up to be a middle income
country, should be proud to have achieved a demographic pattern
similar to high income countries by considerably reducing the
mortality of the Thai people. Every age category within society
should be valued, and this should also hold true for the elderly. It seems that Thailand can still
cope well with her proportion of elderly people. Those age groups dependent on the total
population are not only the elderly but also the young ones. The overall dependency rate for
Thailand is about 39% which is lower than for Germany with over 50% (see graph above).
The important difference is that for Thailand 25% of the population is dependent because of
children and young people while this figure for Germany stands at 20%. In Germany,
however, over 30% of the population is dependent because they are the elderly while the
dependency rate for the elderly in Thailand stands at 14%.
Conclusion
Taxes and other revenues are not solely used for supporting
the young and the elderly, but a significant proportion of tax money
and revenue is spent on these purposes. However, taxes and
revenues are comparably low in Thailand compared with Germany.
Almost 50% of the gross domestic product in Germany is from taxes
and fees while this is the case only for 20% in Thailand (see graph

below).
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45.3

Thailand might cope well
20.2
with the challenge of responding to
the rising number of elderly people.
Moderate increases in taxes to
Thailand taxes % Germany taxes %
support them might be necessary,
of GDP
of GDP
and an upwards shift of the
retirement age might also be unavoidable. In former times large families could care for old
family members, but this might be less possible in the future due to urbanization and the trend
towards nuclear families. The need for rest homes for the elderly, where they can be cared for,
might increase. Hopefully, the underlying prejudice and discrimination against the elderly that
exists in Germany might not develop in Thailand.
This article exclusively expresses the opinions of the author which are by no means related
to the views and understanding of the Faculty of Public Health, Khon Kaen University,
Thailand.
Back to content
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Developments in Public Health
Geroscience – a topic of interest for Public Health?
Geroscience claims to work for ‘healthy aging’. This aim by itself is an important issue for
public health in the future. What are the beneficial aspects of geroscience in terms of
public health and are there some aspects to worry about?
Geroscience, formerly called biogerontology, is a scientific field with the main
emphasis on working towards ‘healthy aging’. As common knowledge tells us, to increase our
chance to live to a healthy old age we should not eat too many calories, not drink alcohol or at
least not in excess, not smoke and be physical active. Experts and
organizations dealing with public health are more than eager to
convince all of us to follow the rules for a long, healthy life and to
refrain from bad, unhealthy behavior. So far, this endeavour has
gained some remarkable achievements. Life expectancy at birth
exceeds 80 years in a number of high income countries and,
globally, children born in 2015 have an average life expectancy of
over 70 years 1. Dramatic extensions in life expectancy started to
arise spectacularly around 1900 and have occurred so far over only about four generations out
of an estimated 8,000 generations of humans roaming around the world (1). A number of
environmental factors have accounted for this development, including better nutrition, a
decrease in infectious diseases, and improvements in mother and child health care, sanitation,
housing and education (2-4). More recently it is argued that improvements in medical
knowledge and practice have had more of a beneficial impact than nutrition (5). It is probable
that a combination of environmental and technical improvements contributed to the decrease
in mortality and longer life expectancy, and public health measures have certainly played a
major role. If public health has already provided sufficient proof of its concern with ‘healthy
aging’, why should a population-orientated discipline be bothered with a subject which is
interested in prolonging life using study models from rodents to the fruit fly and even soil
round worms with unpronounceable names such as ‘Caenorhabditis elegans’. Undoubtedly,
geroscience research is successful in, for instance, fiddling with genetic configuration so that
lab mice GHR-KO 11C have lived up to and died one week before their fifth birthday, an age
which equals about 180 years in a human.
Up to now this result and others seem to be of no practical relevance for public health.
Researchers in geroscience are of course aware of this, and they justify their work by saying
that “pushing the limits of life span in animals could someday help lengthen our own” (6).
Age is the main risk factor for the majority of non-communicable diseases of interest for
public health
Geroscience covers much more than just basic research experiments. It was argued
recently that age is the main risk factor for the majority of non-communicable diseases of
1

http://www.who.int/mediacentre/news/releases/2016/health-inequalities-persist/en/ accessed May 30,
2016)

interest to public health. Instead of addressing single public health
problems such as cancer, diabetes mellitus, stroke and
cardiovascular diseases, to name only a few, the ‘ultimate
preventive medicine’ would be to work towards healthy aging.
Increasing the biological age will ‘delay the onset and progression’
of diseases of major public health importance (7). That might still
be a hypothesis, but it is being supported by results with laboratory
animals
How can aging be a ‘risk factor’? It is a natural development
resulting finally in death, imposed on mankind, as Christianity
believes, by the Lord, because Eve could not resist eating an apple and offering some of it to
Adam. In short, aging involves skin wrinkling and spotting, changes in metabolism with a
trend towards increased weight and becoming fat, losing your ability to hit a golf ball several
hundred meters because of muscle wasting, your bones fracturing easily, especially if you are
a woman, very easily getting sick with infectious and non-communicable diseases 2 and, as it
is generally believed, losing your ‘cognitive ability’ due to an aging brain. The decline of
cognitive skills is said to start after age of around 25. As you get older your mental ability
starts to fade, your short-term memory deteriorates, and this also happens to the speed of
processing information. Beyond the age of 65, the risk of dementia doubles every five years
and almost 25% of people over 80 suffer from dementia 3. Of interest, not only for those
working in geroscience, is how fast these developments befall an individual. Why do some
people age rapidly from their fiftieth year onwards, while others seem still to be very young in
mind and active far above their 80th birthday.
The biological age should overrun the chronological age

The longest living human on record was Mrs. Jeanne Calment, who died at the age of
122. She became a national celebrity in France and was called the ‘doyenne of humanity’ 4.
Not only her longevity but also her liveliness made her famous. What was very much liked
was her ‘tart wit’ which she showed up to the end of her life. “I've waited 110 years to be
famous. I count on taking advantage of it,” she joked at her 120th birthday party. Another
famous quotation is: “Getting used to growing media attention with every year that passes,”
she quipped, “I wait for death… and journalists.” Mrs. Calment certainly is an exceptional
example of how the ‘biological age’ can differ from ‘chronological age’. What should be of
interest not only for geroscience, but also for public health, is how to extend the ‘biological
age’ beyond the ‘chronological age’, how to measure ‘biological age’ and the possible ethical
implications of this. What are the consequences for the role of the elderly within the society,
and how can we work against the common assumption that aging necessarily goes along with
a declining mental ability? Why are people living longer nowadays and why do they appear to
2

http://www.mayoclinic.org/healthy-lifestyle/healthy-aging/in-depth/aging/art-20046070 (accessed June 1,
2016)
3
www.newscientist.com/article/mg18825301-300-how-brainpower-can-help-you-cheat-old-age/(accessed June
1, 2016)
4
http://anson.ucdavis.edu/~wang/calment.html (accessed June 1, 2016)

be healthier and younger than one would expect when you know their age on their identity
cards? To reach the 100th birthday is no longer such an outstanding event. The genetic
characteristics of centenarians have certainly not been manipulated, even if some scientists
might dream of doing that while imagining caring for adults in laboratories and fantasising
about at least 5% of them living up to 1400 years and the rest dying for reasons other than old
age (6). The longevity of animals serving as models in geroscience studies is achieved by
modifying genetic and hormonal settings to lengthen survival at a cellular level (1, 8, 9). As
mentioned above, the increase in human life span is mainly due to recent beneficial
environmental changes and is hardly due to genetic modification.
Potentials to enhance longevity in humans
Geroscience has identified a number of features with the potential to enhance
longevity in humans, but intensive, long term and very careful studies are necessary before
most of these measures could be really applied (7). Exercise is well known to be of benefit for
health and healthy aging. Other measures and factors are less appropriate for immediate use
for clinical or public health purposes. Dietary restriction in terms of calorie intake enhances
life in rodents and is known to reduce risks for some common chronic diseases (10), but
proposing dietary restriction as a general public health intervention is probably not feasible.
While changes in dietary intake and certain food items might modulate the effects of dietary
restriction, much more research is necessary to achieve this goal. Methods proved to be useful
in public health and public health nutrition, such as carefully conducted epidemiological
prospective cohort studies and validated dietary assessment schemes linked to metabolic
indicators, might contribute considerably to valuable research results.
From the eight ‘geroscience interventions with translational potential’ listed by
Kaeberlein et al. (7), which included exercise and dietary restriction, two drugs have been
singled out: metformin and rapamycin. Interest in metformin has now reached the point where
it is to be tested in a randomized, double-blind clinical trial. The Targeting Aging with
Metformin (TAME) trial tries to find out whether metformin can delay the onset of another
age-related condition in people already living with an obvious sign of aging (E. Check
Hayden, Nature , 522, 2015) (see Kaeberlein 11). Another intervention involves the use of
rapamycin which enhances longevity in rodents and other geroscience models and which
seems to improve immune and cardiac functions in rodents and immune functions in elderly
people. While the drug is already used in the treatment of cancer patients, and its influence on
aging seems to be linked to this function, its testing is still hampered by methodological and
ethical problems. Other interventions with ‘translational potential’ involve rather complex
approaches, and it is difficult to envisage the potential of public health interventions in the
foreseeable future for NAD precursors, modifiers of telomere dysfunctions, hormonal and
circulated factors, and mitochondrial-targeted therapeutics (7).
How to measure the biological age
Of more immediate interest for public health than potential interventions to delay
aging are geroscience attempts to measure ‘biological age’. There are questionnaires
promising to estimate the years the respondent still has to live. These attempts make use of

certain well known risk factors for common chronic diseases linked to unhealthy behavior and
also consider socio-economic factors influencing health and health promotion. One scientist
detected that his life would increase by 3 years when driving a large SUV instead of his
existing small sedan (reported by John Sedivey and cited by Emily Underwood (11)).
Geroscience is using more sophisticated tools, and one of those even gained
Blackburn, Greider and Szotak the Nobel Prize for Physiology in Medicine in 20095. The
prize winning research showed that the ends of chromosomes, known as telomeres, need to be
a certain length so that the cell can divide. They also found that the enzyme telomerase can
repair and add to the length of telomeres. Each time a cell divides the telomeres get shorter.
Further research linked the telomeres to human aging and risk of cancer. Genetic factors and
non-genetic stimuli interact with each other throughout life and determine the length or
shortness of the telomeres (12). Initially it was thought that the length of the telomere might
signal the biological age. The two Nobel Prize winning ladies, Blackburne and Greiner (Mr.
Szotak stepped into another research field) somehow assisted in the development of the
telomere into a biomarker thought to indicate biological age. A number of confounding
factors and results from further research cast doubt on the validity of the marker, and both
scientists finally dissociated themselves from attempts to use a commercial telomere-based
test (11). The test is still available and is considered by some as a way of encouraging testees
to adopt a healthier life style in case the test result is not
as good as expected 6.
Other methods under study are worthwhile to
know about and to follow up in terms of their
development. An attractive combination of biomarker and
statistics for estimating the biological age of tissue has
been proposed by Horvath (13). His idea is based on an
epigenetic mechanism and the important part which methyl groups have in its function 7. Since
gene expression is influenced by methylation occurring throughout the entire life, it is
suggested by Horvath that methylation levels in numerous sites of the genome indicate the
biological age of tissues. For instance, he measured DNA methylation levels using 8.000
samples from 82 DNA methylation array datasets, encompassing 51 healthy tissues and cell
types and thousands of cancer samples from 32 datasets. One of his findings was that cancer
tissues have a high biological age and that the cerebellum of postmortem surveyed
centenarians has a low biological age.
The changes during aging of ‘long-lived proteins’ have recently raised the interest of
geroscientists as a potential indicator of biological age. Long-lived proteins are those which
don’t regenerate over a life time. Such proteins are found, for instance, in the brain. Like the
system proposed by Horvath mentioned above, the determination of changes in long-lived
proteins, which involve changes in transcription and translation of such proteins in young and
old rats (14), cannot be expected to be of practical use for public health research, since
specimens must be obtained by biopsy or from postmortem samples.
5

http://www.nobelprize.org/nobel_prizes/medicine/laureates/2009/press.html (accessed June 6, 2016)
http://biotech-spain.com/en/directory/life+length+/ (accessed June 6, 2016)
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An introduction into what epigenetic is all about is given in the first issue of the KhonKaen Public Health Forum
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‘Practical aging biomarkers’
Public health research and investigations are based on collecting data, including
biological specimens, from defined groups and populations. The methods used must be
acceptable to the individuals under investigation, and they should be as less invasive and
harmful as possible, affordable and easy to obtain. DNA methylation levels and alterations in
long-life proteins investigated with very advanced laboratory methods might just support the
validity of public health research findings achieved by using ‘practical aging biomarkers’
(11). Some obviously well-funded research centers however, such as the Section of Molecular
Epidemiology of the Medical Center of Leiden University, in the Netherlands, which is under
the leadership of Prof. Eline Slagboom, included in their research about aging 6000
individuals aged 20 to 60 years and measured telomere length, methylation and gene
expressions (see E. Underwood in her review in Science 2015 (11)). The aim is to identify the
best markers for determining the status of aging and risk of diseases. Research attempts from
less generously supported institutions might resort to another ‘metabolite in blood’. Among
the fast reacting proteins, α1-acid-glycoprotein has been singled out indicating age and a
higher risk of mortality (15, 16). Also, this indicator is being used in the research of the
Slegboom group. If this serum protein proves to be a valid biomarker in geroscience, it would
be a cost effective tool for public health investigations which are not being generously
supported.
Ethical aspects of measuring the biological age
The importance of assessing ‘biological age’ cannot be overemphasized as it seems
when reading the euphemistic quotations from those working in the field. For example, Luigi
Fontana, is quoted as saying that biomarkers are “really, really important to move aging
research forward, because they could enable short-short term clinical trials of promising
antiaging drugs such as rapamycin”. Prof. Slagboom has mentioned that biomarkers of this
kind “could also help tease out which elderly people are healthy enough to benefit from hip
replacement or new medication, who needs extra support, training, or nutrition before such an
intervention, or who shouldn’t be treated at all” (quoted by (11)). Others, such as Prof. Sedivy
from the Brown University, USA, are not so empathic. He doubts that there will be a single
marker to determine the ‘true age’ of a person. He suggests that his colleagues should take a
more comprehensive approach, like when we are assessing a used car. Some of the parts of a
car are less critical than others and differ in importance as to whether the car still runs or not.
“If you blow a tire it is not so serious…but blow a transmission, and you are dead”.
An elderly person would probably support the view of Sedivy and be frightened by the
issues raised by Slagboom. At least in Germany it is made absolutely clear to the elderly that
they are a burden on society. Socialized medicine, as it is practised in quite a number of high
income countries is claimed to be a medical disaster because it results in a steep rise in
demand, overburdened doctors and health staff, deteriorating services and very long waiting
lists 8. The epidemiological transition will force more and more countries to establish so-called
‘socialized’ medicine to at least meet the demand for treatment and care as much as possible.
In such a scheme the elderly might easily be pushed to the edge of the system by
8
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considerations of health economics and evidence based medicine.
Dreadful possibilities for those looking for solutions to solve the ever
increasing gap between demand and resources are already lurking in the
background. Premature death is defined as death that occurs before the
stage when it is accepted by society as part of the natural expected order
of life 9. Is it totally beyond imagination that there is the question
evolving about what should happen to those who exceed ‘the natural
expected order of life’? We are already accustomed to headline phrases
such as “collaborative care” being used in preference to “patient centred care” (17). Health
economists might be delighted to be supported in their attempts to streamline health spending
by a measurement of ‘biological age’. Remember what Prof. Slagboom was saying … ‘or
who shouldn’t be treated at all.
Back to content
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Student affairs

Don’t miss positive results
A thesis and the report of a research study should start with a working hypothesis. This
means one should say what outcome of the study is expected. Once a result is achieved it
has to be tested against the working hypothesis, and this might turn out to be not as
expected.
Public Health students at Khon Kaen University often call Thailand a ‘developing
country’. Frequently, their thesis topic deals with a particular health problem of the country.
The literature review and subsequently the ‘conceptual framework’ are based on the
international literature and reflect the situation in low and middle income countries from all
over the world. This more often than not results in the description of a problematic and
inadequate state of affairs.
International- and non-governmental organizations also like to portray this world as
tormented with an uncountable number of problems. This is done so that the willingness of
taxpayers, especially in so-called well-to-do countries, will not weaken in supporting the
needs of the less affluent ones all over the globe.
From time to time, the World Health Organization (WHO) seems to feel the need to
report on some developments. For instance, it recently reported that between the years 2000
and 2015 life expectancy at birth worldwide increased by 5 years. However, this message was
put into perspective by mentioning that millions of children die before their fifth birthday, and
a huge number of individuals need treatment for neglected tropical diseases or die due to
outdoor pollution. To make sure that we do not come to the conclusion that something
positive has happened, the long life expectancies at birth in selected high income countries
were counterbalanced by references to some selected African countries trailing far behind 1.
This attitude towards public information is problematic since it strengthens the
impression that the world basically remains a vale of tears. This is not so and is especially not
true for Thailand.
The overall health situation in Thailand is not that bad
The health situation in Thailand as a high middle income country should not be
considered similar to low income and middle income countries, particularly not when it
comes to countries in Africa. What globally still might be seen as a problem may no longer be
true for Thailand. The country’s health delivery system and public health situation might not
yet be ideal, but they should be considered superior to many other countries labelled as
‘developing countries’. A particular strong issue here is maternal and child health. For
1
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instance, Thailand together with Belarus was recently reported as one of the two countries
‘eliminating mother-to child transmission of both HIV and syphilis 2.
The advice given to students here is not to automatically jump to the conclusion, based
on the literature review, that the situation in Thailand is similar to that which is widely known
to be the case in ‘developing countries’. There is no harm in formulating a working
hypothesis expecting a lamentable result, but one has to be open to finally concluding that the
investigation proved otherwise. Instead of a problem, a beneficial development was
uncovered. The whole point of investigating some situation is to test the outcome hypothesis.
Students will not fail when their study results are contrary to what had been originally
expected. However, they will fail the defense of the thesis, when the results are misinterpreted
so as to fit with the original working hypothesis, which actually no longer holds true. This
commonly occurs, and the advisor and examiner are perplexed by the inability of the student
to interpret her or his results correctly.
Examples of a positive outcome
Some years ago a study explored the nutritional status of children of mothers with HIV
being cared for by a provincial health authority. It was expected, that in comparison with the
controls, the nutritional status of children in the HIV group would be compromised in some
way. It turned out that the children were neither ‘stunted’ nor ‘wasted’ and were similar to the
controls. In the results and the discussion chapter of the thesis serious attempts were made to
explain that the nutritional status of the HIV children was below that of the controls, despite
the fact that both groups had median values between -2.00 SD and +2.00 SD. No statistically
significant difference could be observed between the groups. With some disappointment
about this, it was nevertheless argued that at least the median values of the HIV group were
below the values of the control group. The argument was that there was a trend of the
nutritional status of the HIV group being below the comparison group, neglecting the
possibility that this just might have happened by chance. Instead of giving credit to the health
institution of the province for efficiently managing the nutritional status of the HIV children,
the discussion centered on the nutritional problem of children with HIV whether or not their
mothers were infected. A much better idea would have been to admit the achievements and
explore, as an example for other provinces, how this positive situation had been
accomplished.
Another telling example is the result of a masters thesis investigating the outcome of
deliveries at a district hospital in the northeast of Thailand. The main objective of the study
was to relate the number of antenatal care visits of pregnant women to pregnancy outcome in
terms of birth weight and preterm deliveries. Contrary to expectations at the onset of the
study, the outcome of the investigation draws a rather positive picture of some important
aspects of mother and child health care. Antenatal care (ANC) services were very well
accepted, and the proportions of low birth weight and preterm deliveries were very low. A
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high proportion of women payed more visits to the ANC services than was recommended in
the Thai guidelines, and a high proportion of women visited the services regularly and in time.
To interpret an unexpected outcome needs some inspiration
In the above example, the student had a problem in discussing a positive result, i.e.
that the ANC service seemed to be adequate and that the overall outcome of the pregnancies
was satisfactory. If the contrary had been the case, then in the discussion the student would
have blamed the insufficiency of ANC services and strongly suggested the need for
improvements. However, the question was now how come the result was so good? The design
of the investigation didn’t allow a definitive answer to the question. In the discussion section
it is not only advised, but in this case even necessary, to resort to hypothetical reasons. Firstly,
one could assume that the quality of the ANC service was outstanding, so that pregnant
women liked to make more use of it than was expected. Secondly, the educational level of the
pregnant women was rather high. The majority of women finished high school and were
working in local industrial companies. The hospital’s location in a semi-urban district resulted
in a clientele of females educated enough to know about the benefit of a safe pregnancy under
the guidance of a competent ANC service. Although it was not possible to truly assess the
quality of the service, but in all probability this could have been assumed to be good.
The purpose of working successfully on a thesis is to introduce the masters or
doctorate student to doing research. Research should not be understood as simply following
the requirements and guidelines established by peers in a particular field. Regardless of
whether one is dealing with ‘qualitative’ or ‘quantitative’ research, intuition, inspiration,
phantasy and intrinsic motivation are prerequisites for good research, and this entails trying as
best as possible to interpret one’s own results correctly.

Back to content

Interesting stories behind statistics and mathematics
What the ‘Student t-test’ has to do with beer and why the ‘Scottish Book’ is an amazing
story about Polish mathematicians
In a ‘Public Health’ blog circulated last year, a poster lamented that students are bored
by statistics and reluctant to appreciate lectures about mathematics as very interesting topics.
The author suggested a way to change this negative attitude. This involved telling some
interesting stories about the history of statistical methods and mathematic theorems 1. The
examples given were quite engaging, and the readers of this magazine might enjoy some of
them as well.
Student t-test
The ‘Student t-test’ goes back to a publication by William Sealy Gosset (see picture)
(1876 – 1937) in Biometrica with the title ‘The Probable Error of the Mean’ 2. Gosset was
born at Canterbury in England and was a descendent of a Huguenot family. Those familiar
with European history will remember that the Huguenots were people who migrated from
France to countries near and far because King Louis XIV (le Roil Soleil – the Sun King living in Versailles palace under more than lousy hygienic conditions) evoked the Edict of
Nantes which his grandfather King Henry IV had granted the Calvinist
Protestants 1598 to give them certain rights in the otherwise
predominantly catholic country. The abolition of these rights by Louis
triggered the Huguenots to leave France and go to other countries such
as England and to countries of the Holy Roman Empire which later
became part of what now is Germany. The Huguenots proved to be of
great benefit for the countries they moved to because they were highly
versatile and very skilled workers.
Gosset’s origins might explain his intelligence and, if Gosset’s family had not
migrated to England instead of one of the German states, the story about the ‘Student t-test’
would not have centred on the Guinness Company but on a German beer brewing business.
Gosset studied mathematics and natural science, and graduated from Oxford in 1899.
He was employed by the Guinness brewery and worked with this company throughout his life
time. His keen interest in the process of brewing beer, from the quality of barley up to
fermentation of yeast, finally resulted in him becoming the chief brewer of the London plant
of the company. The Guinness Company supported his further study in statistics at University
College, London, where Pearson (remember the Pearson correlation coefficient r!) was
teaching. At that time statistical methods required the use of large sample sizes. Gosset,
however, only had small samples to evaluate and realized that there was no reliable method
for the statistical analysis of small samples. He discussed a solution to this problem with
Pearson, but it seems that the latter did not appreciate the importance of it. Gosset therefore
1

http://blogs.plos.org/publichealth/2015/07/28/using-math-to-make-guinness/ (accessed 15, 2016)
http://seismo.berkeley.edu/~kirchner/eps_120/Odds_n_ends/Students_original_paper.pdf (accessed 15,
2016)
2

decided to publish his own ideas on how to deal with small sample sizes. His employer was
not happy about allowing him to publish his work because of the fear that competitors of the
company might get an insight in to the secrets of production details of the Guinness brewery.
Gossett therefore published his paper under the pseudonym, ‘Student’. Nowadays, Gosset is
considered to have been a very important contributor to the development of statistical
methods. He published numerous articles all of which, with one exception, were under his
pseudonym. Even after his death it was not generally known who was behind the now named
‘Student t-test’ which is familiar to all students in a field of science using statistical methods.

Scottish book
To raise the spirit of students of mathematics a number of appealing anecdotes are
available such as the story around the ‘Scottish book’ 3. For mathematicians the ‘Scottish
book’ is famous as a collection of mathematical problems for solving by those fascinated by
the challenge. It is safe to suspect that only a very tiny minority of the general public will find
enjoyment in solving a mathematical problem while sitting in an old fashion coffee shop,
similar to the ones around at the time of the Habsburg
Monarchy in the 19th Century. In fact such a minority
existed in the Polish city of Lwόw. In the years
before the Second World War a group of
mathematicians regularly met in a restaurant called
the Scottish Café (see picture below), which was
close to the university. Someone of this group
brought a folder, which was kept in a secret spot by
the head waiter. Those who wanted to suggest how a
particular mathematic problem could be solved wrote
it down in the folder. The writer of the solution could expect to receive a prize, ranging from a
bottle of brandy up to a live goose. It is said that even some entries from Russian
mathematicians found their way into the book.
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To understand why there were some Russian entries
in the book, it is necessary to have some historical
knowledge about recent European history, in this case about
the Second World War. The war was started by Hitler when
he ordered the German Army to invade Poland. The Polish
army strongly resisted the takeover of the City of Lwόw by
the German troops. The Germans eventually failed to
conquer the city, but the Polish army had to give in to the
Russian Red Army which appeared on the scene at more or
less the same time as the Germans. Finally, Hitler ordered
the German troops to withdraw in favor of the Russians. All
this is described in the Battle of Lwόw 4. Here it is necessary
to remember the infamous Hitler–Stalin Pact made at the
beginning of the war in 1939. In the end, the former Polish
city Lwόw became what is nowadays known as Lviv in the Ukraine 5. How this happened is
another twist in history. Some of the territory which the Russians conquered in Poland
remained within the Soviet Union due to the insistence of Stalin in 1945 at the Potsdam
Conference at the end of the Second World War in Europe 6. To compensate for the loss
Poland, the former German province of Silesia became Polish. That might explain why a
number of the Polish group of mathematicians contributed to the Scottish Book and made it
through the war to become famous mathematicians in Wroclaw, which was the former capital
city of Silesia known as Breslau. Once again a story starting with an interesting anecdote
related to science (in this case about mathematics) enables a short detour into history which
might raise the all-round education of some interested students looking beyond statistics and
mathematics.

Back to content
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Dispute

Is mandated retirement ‘age discrimination’ and how old is the old brain?
The Government of Thailand claims that many senior citizens can still work actively and
contribute greatly to society, so shouldn’t be there a movement against mandate
retirement? The elderly brain is not that incompetent than one believes

The original headline of this article asked whether mandated retirement is a violation
of human rights. That would certainly be an overstatement. The more appropriate question for
the headline has at least been addressed by the New Zealand government which came to the
conclusion in 1999 that under its Human Rights Act 1993 it is unlawful for an employer to
require the retirement of an employee solely on the basis of his or her age. However, there are
also exceptions to this rule in that a number of people still have to retire against their will
even in New Zealand.
‘Isn’t retirement actually desirable’?
Some readers might be puzzled and ask ‘Isn’t retirement actually desirable?’ In view
of the high and rising proportion of the elderly, it is suggested that the retirement age is
supposed to be shifted upwards to save money for retirement payments. Don’t people oppose
governmental attempts to increase the age before one can retire? Who are those people who
want to work on into old age? One has to admit that there are individuals who are forced to
retire against their will, but they are probably a minority. Usually the positive attitude towards
retirement outweighs its negative aspects. There is no need to get up early. At last one is free
for in activities for which no time was previously available. You can start to bring order into
the stamp collection or the thousands of photographs stuck in your cupboard. Travelling,
gardening, visiting relatives and friends no longer needs to be squeezed into the all too short
vacations. The negative aspects of retirement include a loss of social status and influence. The
routine structure for life and daily activities are also lost as well as intellectual stimulation and
encouragement. A feeling creeps in that there is no longer any purpose in your life any longer
and that you have become a burden on the society.
Usually the positive attitude to retirement predominates for those who earned their
money in jobs they were not very interested in, and which were not intellectual very
challenging and came along with hard work and low salary. Those who have aged
prematurely and are sick even opt for an early retirement. Individuals with a high job
satisfaction are less enthusiastic about retirement. Politicians, academics successful in
research and holding a higher academic rank, and the bosses of industrial and commercial
enterprises hate to retire. Generally, it is believed that even those whose ‘biological age’ is far
away from reaching their ‘chronological age’ and who are still physically active and in good

health should give way and step aside because despite physical fitness the brain in old age is
no longer to be trusted. But is this assumption really true?
The October issue last year of the magazine of the German association of university
professors published an article, questioning the wisdom of forced retirement of professors at
the age of 65 (some professors manage to stay on up to 67) 1. The author of the contribution,
Ms. Dr. Beatrice Wagner, came to the conclusion that there is a high number of individuals
between the ages of 60 and 80 who are still very creative, and to her it is a catastrophe for the
German society that scientists still very active in doing research are forced to retire and
subsequently migrate to countries without age discrimination.

The brain of the elderly
Contrary to general belief, people can be creative and successful not just at a young
age, but also in older age. It is true that the mental abilities of the brain start to change in some
ways after the age of 25. Over time it becomes more and more difficult to remember things
correctly and to digest and assimilate new information. Between 60 and 70 years of age the
risk of developing dementia increases and at the age of 85 about one quarter of the elderly are
suffering from this condition. But, the change of the brain towards intellectual decline is not a
natural necessity and is not an unavoidable fate. The brain in more advanced age might not
function in the same way as for the young people, but for the older people it works in another
way. Experts in this field even claim that the aging brain goes through a new phase of
adjustment.
While other systems of the human organism tend to diminish in function such as the
joints and the muscles, there is no mass degeneration of the neurons (nerve cells). Actually
throughout the whole life time there are new neurons being formed out of stem cells. This
happens in certain areas of the brain (right and left hippocampus). This is supported by the
brain derived neurotropic factor (BNDF) and the nerve growth factor inducible protein
(VGF). The whole process is supported by the hormones such as oxytocin and prolactin
excreted especially during physical activities. In younger people the time between a stimulus
and a reaction in the brain ranges 30 to 40 milliseconds while in older people the time of is
between 60 and 70 milliseconds. The young ones are quicker in thinking, but the older ones
are thinking more in depth.
To keep mental agility in old age it is necessary to use the ‘software’. This means
regular use of the brain possibly up to the point one gets tired. The experts’ expression is that
one must have ‘intrinsic motivation’ to ‘exercise’ the brain. For instance, those working as
academics in a university may have ‘extrinsic motivation’ to work hard within their research
field with the intention of climbing the career ladder while the retired professor is busy in
writing a book about new developments in his field of interest and even covers publication
costs out of his own pocket (‘intrinsic motivation’).
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The cognitive reserve
Some injustice is related to all of this. It is easier for those to have an intellectually
stimulating life and have a good education and high social status to
follow the recommendations made above. These people are even in
a better position when it comes to coping with illnesses affecting
the brain such as AIDS or Alzheimer’s and other forms of
dementia. Their brains can successfully perform cognitive tasks for
quite some time despite it’s the degrading structure. The expert in
this case is talking about the ‘cognitive reserve’ A very telling
example of what that means was published by Archer et al. in 2005 in the journal ‘Neurocase’
(11, 26-31) with the title ‘Knight’s move thinking? Mild cognitive impairment in a chess
player’. The authors reported about a retired academic who was very good in playing chess
since he could plan and foresee the next eight moves ahead. Neither his wife nor the
neurologist he went to consult could recognize or detect any sign of mental decline because he
still could think five moves ahead. The patient suddenly and unexpectedly died two years
after starting to consult the neurologists. The autopsy result amazed the doctors because the
patient died of a full blown Alzheimer’s disease. This exceptional case underlines the fact that
patients with a high IQ and education cope better with diseases of the brain, head injuries and
neural intoxication than an average person.
It is not quite clear whether there really is some brain substrate which be identified as
the location of the ‘cognitive reserve’. Some scientist accounts the ability of the brain and the
education level of an individual how she or he can cope with increasing age and brain
diseases. A “well trained” brain will be more dynamic and will have a high ability of
networking between different sections of the brain. This ability is termed ’compensatory
mechanism‘. Recently results obtained by magnetic resonance imaging hints towards the
dorsolateral pre-frontal cortex as a likely area for the cognitive reserve (see image above) 2.
Scientists can show remarkable abilities in old age
In view of all the advantages going along with being ‘mentally
agile’, to force professors into retirement is not to the same as condemning
them to a ‘premature death’, whatever that would mean to someone over
the age of 65. Nevertheless, it is certainly unwise. There are telling
examples of scientists showing remarkable abilities in old age. There is the
two-times Nobel Prize winning US chemist Linus Pauling (1901 – 1994)
(see photo on left) who published between his 70th and 90th birthdays twice
as many papers as the previous twenty years. Ernst Mayer (1904 – 2005) (see picture below),
a biologist working on evolution and considered to be the most important scientist in this field
after Darwin, wrote the important book ‘What evolution is’ when he was almost 100 years
old. Scientists are not the only ones with remarkable achievements in old age. Johann
Sebastian Bach (1685 - 1750), one the most distinguished composers of Christian music who
2
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ever lived, wrote his ‘Mass in B Minor’ and the famous ‘Art of the
Fugue’ in the year of his death. Guiseppe Verdi (1813 -1901) composed
the opera ‘Falstaff’, supposed to be his best work, at the age of 80 3.
In contrast to Germany, it appears that the Thai government has so
far sticked to its words that ‘many senior citizens can still work actively
and contribute to society… and … have more experience and may
constitute to the wealth of knowledge and experience…..’ 4. This seems to
be supported by the observations of the author of this article, who knows many Thai
colleagues still active in their fields of experience many years after the official retirement age.

Albert Einstein’s working room shortly after his death on 18 April, 1955, in New
Jersey at the age of 76 years
Ralph Morse—Time & Life Pictures/Getty Images
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Journal Club

Exercising but not losing weight
Exercising ‘like hell’ might turn you into an endorphine junkie, but you won’t burn as
many calories as you think. New research results about exercise and weight loss is
embedded into a historical context 2500 years ago.
One of the most strenuous forms of exercise you can do is to run 42.195 kilometers
without stopping. Mr. Pheidippides did so, and reaching the finishing line stuttered something
like ‘we won’ or ‘we were victorious’, he collapsed and died (see picture left 1). In 1896
someone got the bright idea to repeat what Mr. Pheidippides did and since that time many
thousands have run the whole distance from time to time, preferably to block the traffic in
huge cities. Even now, some participants will die during or after the exercise, but the run is
not considered to be a suicidal event. Those taking part in the run, while wheezing through the
streets of New York or Berlin, don’t set their hopes on victory.This is because victory is not
for them but only for a selection of individuals from
Africa, who manage to cover the distance in about
two hours and will gain the trophy. The rest of the
runners hope to become heroes in their private
circles, admired by girl- or boyfriends or by other
people they want to impress. The fact is that, even if
they did not collapse on the way and arrived at the
finishing line many hours after the winner of the run,
they have participated ‘in an ultimate athletic
effort…testing the human body, mind and soul to the
limits’2. Some might even have ulterior motives
such as taking the opportunity to set a trend in opposition to motorists and standing for a
better world which should not succumb to ‘Global Warming’. It is questionable whether this
is very helpful because the tremendous traffic congestion caused by these events in big cities
massively contributes to air pollution, and also it isn’t very democratic. When we think about
the ulterior motives of the participants in a marathon run (and this is the issue here, as the kind
reader might have guessed already), we should commemorate the ‘Battle of Marathon’ in 490
BC. Athens’s army of free citizen defended their freedom and democratic ideas against
suppression and slavery fighting the Persians 3.

1

Pheidippides giving word of victory after the Battle of Marathon (Painting Luc-Oliver Merson)
www.athensmarathon.com/history/ (accessed June 24, 2016)
3
Historians consider the ‘Battle of Marathon’ one of the most important points in history. In Athens, Greece,
around 2500 years ago, democracy was an entirely new concept, meaning to give certain freedom to the
individual. The idea was still in its infancy and the defeat of the Persians meant that the idea of democracy
could prosper in Athens where still remains an important ideal. Pheidippides was ordered by his general to
bring the message of the outcome of the battle to Athens. Subsequently the army of Athens marched with
great speed back to the city to face the Persians again, who were preparing to attack Athens from the sea after
2

While Pheidippides had to run from Marathon to Athens immediately after taking part
in the battle, no one nowadays is advised to run that enormous distance without proper
preparation. The majority of runners are well-trained, and their weight has adjusted to their
exercise status. What they cannot expect is to loose even more weight. Their main gain might
only be a secretion of endorphines. How come?
High physical activity doesn’t result in the expected loss of calories
The observation that the expected amount of calorie loss does not accompany high
physical activity has puzzled researchers for a while. The Hazan,
an African indigenous tribe, who are extremely active over the day
and run long distances, use up almost the same amount of calories
as individuals in Europe or USA who lead a sedentary life style
(1). In another investigation the very careful examination of
individuals from different countries revealed that total energy
expenditure does not follow physical activity in a linear fashion.
Individuals with low physical activity will burn extra calories
while becoming more active, but this does not continue. When
‘couch potatoes’ start to exercise, they will lose weight, but after a while the effect will level
off. This means that a more than moderately physically active person starting to increase
exercise to a higher level will not increase total energy expenditure (2). It’s not quite clear
what metabolic mechanisms are behind that phenomenon. It could be that those running
several kilometers a day will burn less calories over the rest of the day. Another theory
assumes that the resting metabolic rate is lowered, and energy is spared at a cost to ‘bodily
functions’ such as immunity or food digestion.
Sport still is good for your health
Researchers are quick to assure us that sport is good for our health and should be done
on a continuous basis. The findings don’t mean that we should stop sports activities or, even
worse, not even try to do them. However, we might not shed as much weight as we hope 4.
The importance of this finding for public health goes far beyond the somehow frustrating
message that forcing weight loss to the outmost by extreme forms of physical exercise doesn’t
work. Herman Pontzer, the principal author of the paper reporting about the limitation of
forcing weight loss by strenuous physical exercise (2), put this into the context of human
evolution in an additional publication (3). He argues along with others 5 that obesity, type 2
diabetes mellitus and cardiovascular diseases are the result of the fact “that the human body
has been shaped through natural selection to meet a particular set of ecological conditions and
challenges, and recent changes to our environment lead to harmful, yet predictable,
physiological responses”.

their defeat at Marathon, but their attempt was then foiled by the Athenians who prevented the Persians from
landing near their city.
4
www.newscientist.com/article/2075721-our-body-adapts-to
5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2628889/pdf/1756-3305-2-4.pdf (accessed June 29, 2016)

Our metabolism, which is designed for the survival of prehistoric men, causes us to have
non-communicable diseases
In other words, the point seems to be that our physiology is designed for living as a
hunter-gatherer under stressful circumstances. Prehistoric man could survive relatively long
periods of starvation and could store energy during times of abundance. Our metabolism still
enables us to work hard without spending too much of ‘valuable’ energy. Pontzer (2015)
concludes, on the basis of his and findings of others, that “total energy expenditure is
maintained homeostatically within a narrow range, and the body adapts to long term increases
in physical activity by reducing energy expenditure in other systems”. The more far reaching
implications are that these beneficial mechanisms fire back at us in times of affluence when
physical activity is no longer a life-saving necessity, since more and more sophisticated
machines do the hard work, and we are getting more food than we need, and more
opportunities to ‘sin’ with sweets and snacks against our better judgement in supermarkets
and consumer malls.
Another process is also working against modern man’s wish to keep a nice frame by
resisting temptations. To lose weight simply by trying to starve for a particular period is
counteracted by the ‘set weight’ mechanism. During starvation the metabolism reacts by
reducing basic metabolic rates and after going back to a ‘normal’ diet the lost weight is made
good in no time. Losing weight becomes very difficult. As soon as we can no longer tolerate
the torture of refraining from eating cakes and chocolates as well as tasty, fatty food, we are
back to our former overweight. Now we learn that the exercise enthusiast fairs no better than
the moderately physically active, ordinary Jane Doe.
In the jungle some 10,000 years ago the enthusiast with a high endurance for physical
activity would be the leader of the hunting troop to satisfy his ego (supposing man in
prehistoric times was aware of his ego). Nowadays, the driving force will be only a rush of
endorphines between kilometer 20 to 30 while participating in a marathon run.
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There are people out there challenging nutritional dogmas
Recommendations not to be afraid of fat, even saturated fat and cholesterol, are stirring up
doubts about the engrained beliefs of nutrient conscious disciples and have the potential to
cause a war similar to the one now being fought between believers and non-believers in
global warming

Some beliefs in health and nutrition are so engrained that we better not try to question
them. A health conscious beloved wife turned into an angry cat after her husband suggested
increasing the use of fat in the cooking of daily dishes. The husband was coolly told to cook
for himself. The controversy erupted after the husband innocently remarked that one of the
newsletters he got in the mail attracted his attention with the headline, “Fat vs carb – what’s
worse for your health”. The sub-headline read, “Some doctors are now suggesting you should
get almost half of your calories from fat”. A husband can simply shut up to avoid a major
domestic row, but the consequences are more serious when confronting the general public
with highly a controversial issue such as this. An interview partner of the science magazine
‘New Scientist’ remarked that colleagues walked away from him in meetings because he
suggested advising type 2 diabetes patients trying to lose weight “to stop counting calories,
eat high fat foods – including saturated fats – and avoid carbohydrates, namely sugar and
starch”. The sugar bit is OK but the rest is ‘medical heresy.’
Is the recommendation to eat fat as sinful as claiming the earth rotates around the sun?
At the centre of this very controversial debate is the recent report of the ‘National
Obesity Forum’ (NOF) in the UK, entitled “Eat fat, cut the carbs and avoid snacking to
reverse obesity and type 2 diabetes” 1. Fortunately we are now in the year 2016 and not 1616,
when the Catholic Church made it clear that the heliocentric view of the world was wrong the church rejected the idea that the sun is the centre of our planetary system and subsequently
forced Galileo Galilei to revoke his claim that Copernicus was right in saying that the earth
rotates around the sun 2. While Galilei was threatened by the Inquisition and spent the rest of
his life under house arrest and observation, nowadays controversial opinions don’t bring you
close to the gallows, but they can easily condemn you as an outcast if, for example, you deny
anthropogenic global warming. The fat versus carbohydrate debate seems to be heating up
and has all the potential to follow the fight for or against the anthropogenic global warming.
Alarmed by the controversial response to its report, NOF was quick to quote the names of all
the celebrities who worked on the report, and those who agreed with the content and those
who didn’t 3.
Reading the report is fun. That’s unusual for statements in science. The language used
leaves no room for doubt on the opinion of the authors. Besides the introduction, the report
deals with ten ‘proclamations’, which will be cited here, word by word. The introduction
1
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rightly perceives obesity and type 2 diabetes mellitus to be major public health problems.
However, the blame for this is laid on established dietary guidelines, specifically the low fat
and lower cholesterol message which “had unintended disastrous health consequences”. The
consequences are “increased consumption of low fat junk food, refined carbohydrates and
polyunsaturated vegetable oils”. The culprits for this development are a nutrition science,
founded on flawed human correlation studies and the fact that the science has “been corrupted
by commercial influences”. “Scientific integrity has at times colluded with industry for
financial gain”.
National Obesity Forum’s recommendations
The headline of the 1st point made in the manuscript reads: “Eating fat does not make
you fat”. It is argued that “multiple randomized controlled trials…revealed…that a higher fat,
lower carbohydrate diet is superior to a low-fat diet for weight loss and cardiovascular disease
risk reduction”. Fat consumption is superior to carbohydrates and protein to
“induce…satiation and has the least impact on blood glucose and insulin responses. Insulin
resistance is a precursor to type 2 diabetes and in man …the number one risk factor for heart
attack”. The chapter concludes that guidelines for weight loss (for the UK) should include the
recommended consumption of “an ad libitum low refined carbohydrate and a high healthy
high fat diet (i.e. non-processed foods or ‘real’ foods)”.
The 2nd point is another blow to an established truth believed by nutritionists. The
headline states that “saturated fat does not cause heart disease” and that ‘full-fat dairy is likely
protective”. Again, recent research results are cited to support this stance, culminating in a
quotation from a research study published in 2015: “Diets with cheese and meat as primary
sources of saturated fatty acids cause higher HDL cholesterol and apo A-1 and therefore
appear to be less atherogenic than a low-fat, high carbohydrate diet”. Natural foods such as
meat, fish, eggs, nuts, seeds, olives and avocados contain saturated fat and “have formed part
of the human diet since Paleolithic times…without adverse health consequences for
millennia”.
The 3rd point suggests that people should avoid processed food carrying labels like
‘low fat’, ‘lite’, ‘low cholesterol’ or ‘proven to lower cholesterol’. Nutritionists should no
longer pay much attention to total cholesterol and LDL as risk factors, but instead should be
more aware that a cholesterol profile showing high triglycerides and a low HDL is a greater
cardiac risk factor.
The 4th point of the report strongly argues for a reduction in starchy and refined
carbohydrate intake to work against type 2 diabetes, and the 5th point condemns sugar. Both
these latter two issues are more or less are in accordance with generally accepted nutritional
advice.
The 6th point attacks the use of industrial vegetable oils such as linoleic acid omega-6
vegetable oil. A number of trials have linked some of these food ingredients to a higher risk
for coronary heart disease and cancer.

The 7th point strongly argues against the obsession with calorie intake. “It is often
assumed that excessive caloric intake is the root cause of obesity, but this is untrue.” Instead,
obesity is the result of ‘energy partitioning’ which is driven by insulin. The important issue is
that food energy “can have different metabolic fates depending on the hormonal stimulation’
and “the same calorie of food may be used to generate body heat or stored as body fat.” The
usual mistake is to be more conscious about food quantity rather than food quality.
The 8th point takes a swipe at the current popular emphasis on the need to take more
exercise and play more sport. This was the issue covered in a previous chapter of this edition
of KKPHF.
The 9th point reminds readers that their grandmother was right when she said that
snacking makes us fat, and the final point calls for nutritional education for all healthcare
professionals. The National Obesity Forum report ends with the link to a report by the Public
Health Collaboration on healthy eating guidelines and advice on losing weight. This other
report contains a slightly more extensive list of references.

Pros and cons
The report was met with enthusiastic support on the one hand and condemnation on
the other 4. Those who are more cautious to readily accept the position of the NOF are saying
that “a balanced diet and regular physical activity and a normal weight” are needed. It is
claimed that the report “quotes selective studies” and by this is “misleading the public”.
Others are really unhappy with the remark that the “Public Health England’s new guidance on
healthy diet…is influenced by industry”; to the contrary, it “reflects evidence-based science”.
A similar argument is voiced by a leading figure of the British Heart Foundation. “This
country’s obesity epidemic is not caused by poor dietary guidelines; it is that we are not
meeting them”. The report’s recommendation “to eat more fat, cut carbs and ignore calories”
was very strongly condemned as irresponsible and highly contentious and could have adverse
public health consequences.
It seems, however, that the high fat - low carbohydrate controversy will not easily
become obsolete and vanish. The NOF report is one of several similar publications which
surfaced just recently. A feature challenging the harmful effects of saturated fat was also
made available to non-subscribers of the UK’s science magazine, ‘New Scientist’ 5.
The article traces the historical roots of the present notion that saturated fat is
unhealthy and the distinction between bad and good cholesterol. It sheds some light on the
more recently voiced doubts about the healthy aspects of the Mediterranean diet, and the
conclusions drawn from the Seven Countries Study and the Framingham Heart Study. Both
4
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studies are considered success stories in medical history. Newer meta-analyses have led
researchers to conclude that “current evidence does not clearly support guidelines that
encourage high consumption of polyunsaturated fatty acids and low consumption of total
saturated fat”. New research results also suggest that LDL is not entirely ‘bad’. There are two
kinds of the molecule, big fluffy ones and smaller compact ones. The latter seem to be linked
more to heart disease than the fluffy ones. The small LDL particles might be enhanced by a
low fat, carbohydrate rich diet 6. A recent review paper reporting on a number of carefully
conducted trials concluded that dietary changes are more useful in preventing cardiovascular
diseases than ‘counting calories’ (1). Contrary to the NOF report the authors of this review
paper seem in favour of the Mediterranean diet as far as fat intake is concerned.
In Thailand a high fat intake is probably not the main dietary problem, especially not
in the northeast of Thailand. It is safe to assume that high carbohydrate, sugar, and snakes
dominate the dietary intake regardless of the claim that fat intake has increased. In view of the
ever increasing problem of obesity and diabetes mellitus in the country, attempts to increase
fat at the cost of less carbohydrate intake might be worthwhile considering.
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Do our genes determine overweight?
Genes might have more influence on obesity than we would like
Doctors advising patients to lose weight are used to them simply rejecting the advice.
A common response is “my bones are too heavy”. Others say that their overweight is
inherited from their parents. Scientists long ago explained that there is no such thing as ‘heavy
bones’, but new research findings do indicate that genes might very well have something to
do with overweight 1. To grasp the significance of these findings we have to understand how
epigenetic mechanisms work. An introduction into what epigenetic regulations are all about
was explained in the first issue of this magazine. Basically, gene functions are altered beyond
DNA through chemical tags including methyl or acetyl groups. “The tags latch on to the DNA
or stick to the proteins surrounding the DNA”. Epigenomes are instrumental in selecting the
genes “a cell can use”. The human genome was decoded about ten years ago, and the
Roadmap Epigenomics Project was initiated on the initiative of the National Institute of
Health in the USA. The researchers “identified a maximum of chemical tags on DNA and the
associated proteins influencing gene function for more than 100 different kinds of human
cells”. The insights provided by ‘epigenetic modifications’ helped us to obtain a better
understanding of, for instance, “Alzheimer’s disease, cancer and development”.
The FTO gene is linked to the BMI
Epigenetic modification has been of particular interest in relation to the fat mass and
obesity associated (FTO) gene. The FTO gene’s link to body mass index (BMI) and risk of
adiposity is now established for humans and laboratory animals (1). The gene is active in the
development of fat cells (adipocyte progenitor cells) 2. Individuals with a certain version of the
gene have a higher risk of getting obese than others (see for instance (2)). For some time, it
was not clear how the FTO gene operates. It seemed that FTO controlled other genes as well,
but it wasn’t clear which ones. More light on the interrelationship of FTO with other genes
was shed by investigating FTO interactions with adipocyte progenitor cells from healthy
European individuals (3). Half of the study participants carried an FTO version with the risk
of developing obesity. Two genes were more active in their cells than in those without the
risk. This pair of genes, namely IRX3 and IRX5, determined what kind of fat cells developed
from the progenitor adipocytes. Higher activation of IRX3 and IRX5 resulted in the
progenitor adipocytes developing into white adipocytes. White adipocytes store energy as fat.
Lower activity of the two genes turned the progenitor adipocytes into beige adipocytes which
use energy to produce heat. In cold environments animals are kept warm with the help of
beige fat tissue. Those unfortunate individuals with a set of genes making them at risk for
becoming obese harbour an FTO variant which cannot turn off IRX3 and IRX5.
What is the significance of these results? The researchers provided an answer in that
they treated the cell cultures of donors with obesity-promoting FTO variants with a gene
editing method which turned the cells into the common version of adipocyte precursor cells.
1
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Those cells then had lowered levels of IRX3 and IRX5 activity and became similar to
adipocytes producing beige fat with the result of switching on their energy burning capacity.
This finding gives rise to the idea that in future fat tissue could be turned from stored energy
into dispersed energy. Such a prospect might be a dream for those with a heavy body weight
to carry around. Looking into the genetic and epigenetic features of obesity is an intellectual
challenging exercise, but the difficulties on the ground remain in that obesity is linked, as far
as public health is concerned, to too high energy consumption and too low physical activity.
Another consequence of this research is that we might have even more sympathy with those
genetically determined to easily gain weight and also these unfortunate persons who have to
try hard to control their weight in order to remain healthy into old age.
The genetic determination of fat distribution and the link to the brain and nervous
system
Those with only a superficial understanding of nutrition know the difference between
the ‘apple’ and the ‘pear’ shapes of the human frame. Fat accumulation in the central
abdominal region resulting in a high waist-hip circumference gives rise to the apple shape and
is associated with a higher risk of cardiovascular diseases and type 2 diabetes mellitus. The
pear shape frame is the result of fat accumulating around the gluteal area. This produces a
lower waist-hip ratio in comparison with the apple shape and is generally considered to be
healthier. At present, 49 genetic loci have been found to be associated with the waist-to-hip
ratios adjusted for the body mass index (BMI), and 19 loci have recently been associated with
the relationship between waist and hip circumference measures (4). This extensive
investigation identified genetic loci formerly not known to be related to adiposity. Of
particular interest is that the waist-for-hip and BMI loci have been linked to brain and the
central nervous system related to appetite.
Other genes could be connected to the development of adipocytes and insulin
regulation. Previous research results were confirmed that fat distribution is genetically
determined more in women than in men. It seems that these research results will open good
opportunities to look further into the genetics of food intake regulation.
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