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The generation game 
Birth-cohort studies offer invaluable data on the links between childhood development and later 
life, but today’s efforts could learn something from a pioneering project that turns 65 this week. 

Now and then, Britain creates something it can really be proud 
of. The Beatles, fish and chips, cream teas and pubs tend 
to rank high in polls, as can the Royal Family, particularly 

with wedding bells in the air. But ask epidemiologists, and they will 
probably praise a lesser-known British achievement: birth-cohort  
studies, the observation of groups of people from birth onwards. 

This week, members of the oldest British birth cohort, all born 
in one week in March 1946, will celebrate their 65th birthdays (see 
page 20). They are part of the longest-running human experiment of 
its type, an endeavour that — along with later generations, including 
cohorts born in 1958, 1970 and at the turn of the millennium — is the 
envy of researchers around the world. The cohorts offer important 
lessons for scientists who want to launch similar efforts today, as well 
as for politicians who question the merits of funding such work. The 
1946 cohort shows, in stunning detail, how long-term studies can pay 
off. It has provided a treasure-trove of data linking early socioeco-
nomic status, health and development to later events, such as disease, 
educational attainment and well-being. And it is already starting to 
show how genetics and a lifetime of experiences influence the ageing 
process. Sometimes, the only way to understand human life is to study 
it. This week, the United Kingdom announced that it will spend some 
£33.5 million (US$54.5 million) over five years on cohort research, 
including a new study of about 90,000 children.

Not all cohort studies receive universal praise. The National Chil-
dren’s Study in the United States, which is recruiting participants and 
aims to track around 100,000 children from birth to age 21, has been 
more than a decade in the planning, cost US$194 million in 2010, 
and to its critics is a vast and overambitious data-gathering exercise 
without clear goals. Plans for a British birth cohort in the 1980s were 
vetoed by the Conservative government. 

It is not just about money — the 1946 cohort, after all, has survived 
on a hand-to-mouth basis for most of its existence. The study was 
triggered by concerns about falling fertility rates in post-war Britain.  
Its gung-ho leader, James Douglas, was able to contact and ques-
tion some 13,000 mothers who gave birth soon after the end of the  
Second World War — and to publish influential results within two years 
that prompted legislation leading to improved access to pain-relief 
during childbirth. Such rapid data collection and response would be 
impossible today, given the (often necessary) legal, ethical and bureau-
cratic framework erected around research in the intervening decades.  
Participants are now harder to recruit, and more likely to move away 
or drop out. And as science has developed, so the hypotheses and  
factors examined in modern cohort studies have proliferated. Gadgets 
measure every pollutant breathed, calorie consumed or step walked in 
pregnancy, and are accompanied by intelligence tests, studies of behav-
iour and parenting style, and countless clinical tests and biomolecular 
studies. The US National Children’s Study has suffered from spiralling 
complexity and cost, partly attributable to investigators wanting to 

Invest to diversify
Despite many federal initiatives, the number of 
US scientists from minority groups remains low. 

Minorities and other marginalized groups have not always 
enjoyed the best relationship with science. In the 1930s, 
researchers from the US government started a series of 

experiments that recruited hundreds of African American men 
infected with syphilis, then left their disease untreated to study its  
natural progression. (The government did, however, provide free burial 
insurance.) More recently, American Indians from the Havasupai tribe 
sued Arizona State University in Tempe over claims that geneticists had 
collected and analysed blood samples from tribe members without 
obtaining proper consent. The two parties settled that suit last year. 
Indigenous peoples in other countries such as Australia also have  
historical reasons to be suspicious of mainstream scientists.

measure every possible variable. 
One way to avoid this kind of scientific paralysis is to follow new 

cohorts every ten years or so. Questions not asked of one group can 
then be held over for the next. The need to initiate cohort studies is 
particularly pressing at the moment, with the deep budget cuts taking 
place in the United Kingdom and elsewhere threatening to increase 

financial, health and educational inequali-
ties. How, except by following those born 
during and immediately after the financial 
storm, can society learn about the long-
term social impacts of these changes over 
a lifetime? Such questions are particularly 
urgent in the United States, and much will be 
learned from the National Children’s Study, 

but it ought to articulate a clear, science-based vision and prove that 
it can provide value for money. Does the study need the dozens of 
data-collection centres that it has scattered across the country, or can 
it be streamlined? Such questions must be carefully considered by 
politicians and scientists vying for a piece of the action.

In return, those who run cohorts must share their rich data with 
suitable collaborators — while adhering to appropriate confidenti-
ality standards — and ensure that results are disseminated widely, 
particularly to policy-makers. Lifestyles and science are both more 
complex in 2011, but studies of today’s children are just as valuable 
as studies of those born in 1946. Happy birthday to the Douglas 
babies — and here’s to the next generation. ■

“Studies of 
today’s children 
are just as 
valuable as 
studies of those 
born in 1946.”
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 For more than a decade, US leaders have been trying to move beyond 
that troubled past and recruit minorities into science and engineering. 
There are strong moral arguments for doing so. But in times of massive 
budgetary shortfalls, morals do not guarantee funds. Congress and 
the public should recognize the powerful practical reasons to support 
programmes that aim to raise the numbers of minorities in science. 

A key issue is that of numbers. There is concern in the United States 
about the shrinking proportion of home-grown scientists. Foreign-born 
students, particularly from China and India, account for almost all of the 
growth in the number of science doctoral degrees granted in America. 
And many then take their skills back home. Minorities make up a grow-
ing share of the US population and represent a relatively untapped pool 
from which to draw the next generation of scientists. 

They also bring fresh ideas to research. This sometimes results in the 
pursual of topics that can help specific communities but have not man-
aged to capture the attention of mainstream researchers. An example 
of which is Katie McDonald, who embarked on a research project as 
an American Indian student at a tribal college in Montana. She found 
higher-than-expected levels of mercury in local fish and has helped 
her own tribe to avoid health problems (see page 25). 

Bringing more diversity into the ranks of researchers will help to 
overcome the lingering suspicion of science that persists in some 
minority communities. In doing so, it will encourage members of the 
public to accept the products of research, whether they are govern-
ment health recommendations or reports about the changing climate. 
Without that kind of trust, researchers could see their work ignored 
by segments of the population.  

For these and other reasons, the US government has poured 

substantial funds into pulling more underrepresented minorities 
into science. The National Science Foundation spent more than  
$110 million on this in 2010, and other agencies, such as the National 
Institutes of Health, NASA and the US Department of Education, also 
have programmes to boost minority participation in science. 

These initiatives still have a long way to go. The National Research 
Council (NRC) reported last year that underrepresented minori-

ties made up 28% of the US population in 
2006 but accounted for only 9% of college-
educated Americans in the science and  
engineering workforce. 

And in some cases, the numbers are prov-
ing hard to move. In 2008, American Indians 
comprised just 0.7% of the bachelor’s degrees 
awarded in science and engineering — a pro-
portion that is unchanged since 2000. Science 
bachelor’s degrees earned by black students 
has also stayed constant at 8.3%. For doctoral 

degrees, the figures are even starker. American Indians, who represent 
1% of the population, earn only 0.3% of the PhDs in science and engi-
neering. Black people make up 13% of the US population but accounted 
for just 3% of the doctoral degrees awarded in 2008 in these fields.

The problem creates a vicious cycle. Similar proportions of minor-
ity and white students enter university intending to study science. 
However, the completion rate for minorities is lower. Many factors 
contribute to this gap, according to the NRC, but one remains the poor 
diversity of university faculty members and the scarcity of role models 
in science for students from minority groups. ■ 

Dark rumblings
The Large Hadron Collider is stirring up 
trouble, and that’s good news for science.

In the 1860s, physics looked beautiful. The Scottish physicist 
James Clerk Maxwell had just published a series of papers that 
unified electricity, magnetism and light into a theory that could be 

expressed in a few equations. In doing so, he settled a long-running 
debate over whether light was a continuous wave of energy or a spray 
of tiny particles. It was, to anyone who understood Maxwell’s work, 
quite obviously a wave. That raised a question, although it seemed to 
be more of a niggling detail to Maxwell’s devotees: like water waves or 
sound, the new, electromagnetic light waves should need a medium 
through which to travel. If Maxwell was right, what did it look like? 

So began the search for the notorious ether. In one spectacular 
experiment in 1887, Albert Michelson and Edward Morley designed 
and built a prototype interferometer to measure the speed of light at 
different points in Earth’s orbit and showed that the speed was constant 
— impossible if light and Earth were flowing through an unseen liquid. 
Contrary to all their expectations, the ether wasn’t there.

There are some parallels between physics then and physics now. 
Like the 1860s, the 1960s saw an incredible unification of modern 
physical theories. This time, the standard model of particle physics 
took Maxwell’s electromagnetic force and wove it with the strong 
and weak nuclear forces. According to the theory, at sufficiently high 
energies the weak and electromagnetic forces merge into a single, 
electroweak force. 

Like Maxwell’s theory, the standard model is powerful, but there 
are some details that it can’t quite explain. One is dark matter, a so-far 
undetected entity that makes up most of the matter in the cosmos. 
Another is dark energy, a force that seems to be pushing the Uni-
verse apart. There are some other unexplained odds and ends too, but 

nothing formidable enough to push the standard model from its perch. 
To deal with some of the problems, the best theorists of the day 

have proposed an extension of the model, known as supersymmetry. 
This modification unifies the electroweak force with the strong 
nuclear force, and suggests some elementary particles that might 
explain dark matter. 

Now, an experiment has come along to challenge the standard model 
and its offspring. The Large Hadron Collider (LHC), a 27-kilometre 
proton–proton collider on the French–Swiss border near Geneva, 
Switzerland, is delivering a torrent of data that can be used to probe 
the boundaries of the standard model. But the collider has yet to find 
evidence of the particles suggested by supersymmetry theory (see page 
13). If it finds nothing in the next year, the theory will look like it is in 
serious trouble. If it finds nothing in two years, then many theorists 
will probably abandon it, just as theorists eventually had to abandon 
extensions of Maxwell’s work that explained away the missing ether.

The parallels with history shouldn’t be taken too seriously. The LHC 
is a much more elaborate experiment than the one done by Michelson 
and Morley. It uses proton collisions to probe unknown energies for 
all sorts of things, not just the supersymmetrical particles some hope 
it will find. Nor is the LHC likely to deliver a clear refutation of super-
symmetry — the theory, the data and the analysis are all much more 
complicated than they were 125 years ago.

But comparison can remind us of something that is easily 
overlooked: the negative results now coming out of the LHC should 
be just as stimulating as any positive findings. Michelson and Morley’s 
experiment, and others like it, eventually led Albert Einstein to 
axiomatically accept that light travelled at a constant speed and could 
be both a wave and a particle. Those revelations never really disproved 
Maxwell’s theories, but they did help to develop special relativity and 
quantum mechanics — the two greatest theories of the twentieth 

century. In the same way, the LHC’s results — 
whatever they may be — could force scientists 
to think differently. If one beautiful theory can’t 
explain the data, then there must be another out 
there somewhere that can. ■

“Minorities 
represent 
a relatively 
untapped pool 
from which to 
draw the next 
generation of 
scientists.”

6  |  N A T U R E  |  V O L  4 7 1  |  3  M A R C H  2 0 1 1

EDITORIALSTHIS WEEK

© 2011 Macmillan Publishers Limited. All rights reserved


	Invest to diversify

