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Women and children in rural Gambia are waiting for the
infant welfare clinic in the shade of a big tree. A mobile
clinic is coming to their village once a month for child
growth monitoring, vaccination services, and curative
care by nurses. According to several extensive reviews by
the WHO/UNICEF’s Child Health Epidemiology Reference
Group, The Gambia has contributed considerably more
good quality evidence and information on child health
(relative to its population size) than any other low and
middle income country in the world. This is mainly due
to the activities of the Medical Research Council Unit in
Banjul, The Gambia (www.mrc.gm), which has a number
of affiliated laboratories and field sites. Established in
The Gambia in 1947, the MRC Unit is the United King-
dom’s single largest investment in medical research in a
developing country. (The photograph is the courtesy of
Dr Martin W. Weber, personal collection)
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The Journal of Global Health is a peer-reviewed journal published by the Ed-
inburgh University Global Health Society, a not-for-profit organization reg-
istered in the UK. The Journal will publish editorials, news, viewpoints,
original research and review articles in two issues per year.

The Journal’s mission is to serve the community of researchers, funding agen-
cies, international organizations, policy-makers and other stakeholders in
the field of international health by:

* presenting important news from all world regions, key organizations
and resources for global health and development;

e providing an independent assessment of the key issues that domi-
nated the previous semester in the field of global health and devel-
opment;

* publishing high-quality peer-reviewed original research and provid-
ing objective reviews of global health and development issues;

* allowing independent authors and stakeholders to voice their per-
sonal opinions on issues in global health.

Each issue will be dedicated to a specific theme, which will be introduced
in the editorial and in one or more viewpoints and related articles. The news
section will bring up to five news items, selected by the Journals editorial
team, relevant to seven regions of the world, seven international agencies
and seven key resources important to human population health and devel-
opment.

We particularly welcome submissions addressing persisting inequities in
human health and development globally and within regions. We encourage
content that could assist international organizations to align their invest-
ments in health research and development with objective measurements or
estimates the disease burden or health problems that they aim to address.
Finally, we will promote submissions that highlight or analyse particularly
successful or harmful practices in management of the key resources impor-
tant for human population health and development.

All editors and editorial board members of the Journal are independent
health professionals based at academic institutions or international public
organisations and so are well placed to provide objective professional eval-
uation of key topics and ongoing activities and programs. We will aim to
stay true to principles of not-for-profit work, open knowledge and free pub-
lishing, and independence of academic thought from commercial or politi-
cal constraints and influences. Join us in this publishing effort to provide
evidence base for global health!

March 7, 2011 The Editors, Journal of Global Health
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Developing biobanks
In developing countries

Igor Rudan, Ana Marusi¢, Harry Campbell

We call for the development of human biobanks in developing countries and describe several examples
from low income countries which are already building their own biobanks. Developing human biobanks
in developing countries requires strengthening of the research capacity to use the new technologies, as
well as a shift in research investment priorities in order to reduce the inequity in international research
that currently exists. A responsible approach from low-income countries to ethical issues will be another
pre-requisite to the success of the ‘hypothesis-free’ research that will target the needs of the world’s poor.

he sequencing of the human genome, completed
| and reported a decade ago, increased the potential
of what could be described as a ‘data-driven’ or
‘hypothesis-free’ approach to biomedical research (1,2).
The rise of powerful new technologies for high-throughput
analysis of human genetic material resulted in an avalanche
of genome-wide association studies (GWAS), which cur-
rently contribute to an unprecedented progress in assign-
ing ‘biomedical’ functions to human genes (3). With mas-
sively increased capacity for studying human genetic
material, which grew by several orders of magnitude over
the past decade, while falling dramatically in price (4,5),
we can now measure human genetic make-up more pre-
cisely than other human traits or environmental exposures
that were traditionally studied in biomedical research —
such as dietary habits, blood pressure or biochemical stud-
ies of the levels of proteins in the blood (4). Thus far, com-
panies such as Illumina and Affymetrix have managed to
provide tools in a form of chip-based technology, which are
helping to understand common human genetic variation.
Soon it will be possible to sequence the entire human ge-
nome, letter-by-letter, at a price under US$ 5000 (€ 3575),
and the key limit to further biomedical discoveries may be
imposed by the limited capacity of contemporary comput-
ers to handle this massive amount of information (5).

In addition to this progress, great advances were made in
the high-throughput analysis of so-called “-omics’ traits —
thousands of circulating molecules and metabolites that
were jointly named the ‘metabolome’, ‘proteome’, ‘lip-
idome’, or ‘glycome’ (6-8). An explosion of information
that can now be collected and analysed for each individu-

al led to the development of large ‘human biobanks’, the
largest of which are catalogued by the Public Population
Project in Genomics (or P3G) (9). These are repositories of
human DNA material and plasma samples collected from
large number of individuals and stored anonymously along
with other information on their lifestyle, diet, anthropo-
metric and physiological measurements, genealogies and
psychological well-being. These biobanks all have several
things in common. Firstly, they share the principle of ad-
herence to rigorous ethical principles for recruiting partic-
ipants and for using and handling the collected informa-
tion. Secondly, they are very large and store information on
many (tens of) thousands of individuals. Thirdly, they pro-
vide researchers with an opportunity to maximise the re-
search and clinical and public health translation potential
from the new high-throughput research technologies,
which require such biobanks to generate important new
health knowledge.

Biomedical research that relies on the application of high-
throughput technologies in human biobanks can be de-
scribed as ‘data driven’, ‘hypothesis-free’ science. Tradition-
ally, the advancement of science relied on the accumulated,
existing knowledge, which was then used by the research-
ers to generate and test further hypotheses, thus advancing
their field further. This alternate paradigm of biomedical
research that relies on human biobanks is not dependent
on ‘a priori’ hypotheses, because it can simply apply rigor-
ous statistical methods to search for apparent associations
between thousands or millions of variables that were mea-
sured simultaneously in a very large sample of participants,
using exceptionally precise (and increasingly inexpensive)
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The diseases that are currently being studied
by the wealthy nations would have been al-
most entirely ‘invisible’ to selection pres-
sures. This may be one of the reasons why
the results of genome-wide association
studies have not yet found strong genetic ef-
fects that could be easily translatable into
clinical practice and commercialized.

measurement tools, while correcting for and discarding
false positive results expected due to multiple testing (10).

What is so appealing about this ‘hypothesis-free science™?
Firstly, it is virtually free of human bias, opinion, or imbal-
anced interpretation. It is typically based on extremely ac-
curate measurements, often using very large sample sizes
generated through international collaboration of many cen-
tres that applied the same measurement methods and a
common analysis plan, so that the results are directly com-
parable, relatively free from bias and confounding and not
subject to sampling variations due to small sample sizes.
Many recent successes of this ‘hypothesis free’ approach
have also exposed that the science of the 20" century —
where many small research groups were working in isola-
tion from each other, using small sample sizes and publish-
ing their results independently of each other — was much
more likely to report false positive results (11). It was quite
an embarrassment to the field to realize that the vast ma-
jority (more than 95%) of the reported results on associa-
tions between genes and human traits and diseases in the
period before 2007, when the rise of genome-wide asso-
ciation studies begun, were not replicable in much larger
and better designed studies (11). Secondly, and equally im-
portantly — ‘hypothesis-free’ studies do not depend on pre-
vious knowledge, thus allowing large leaps forward in sci-
entific discovery, and unexpected and exciting new
breakthroughs in understanding (12). However, there is
still an important place for hypothesis-driven experiments
in following up these findings to understand their full sig-
nificance in terms of improved knowledge of underlying
pathophysiological mechanisms or their health impact if
translated into clinical guidelines or public health action.

However, the current state of ‘hypothesis free’ science that
relies on human biobanks is not free from concern. A quick
look at the biobanks listed in the P3G observatory shows
that nearly all of them have been developed to address the
health problems relevant to the minority of people living
in wealthy countries, mostly the complex chronic non-
communicable diseases of late onset. This reflects the dis-
ease burden in these countries and also the potential for
research commercialization to address these problems. Ten
years after the human genome has been sequenced there

are still hardly any biobanks in low and middle income
countries. Even among those that exist, only a few seem to
address the problems of the poor, which contribute to the
majority of global burden of disease. A recent study showed
that that nearly all the progress made by the powerful new
high-throughput research technologies was currently con-
fined to wealthy countries and their health needs (13).

The human genome has been shaped through continuing
struggle of humanity to survive among many other species
and in challenging environmental conditions. The stron-
gest effect of human genes should therefore be expected to
ensure successful conception and intrauterine growth and
development, safe and full-term delivery and resistance to
infectious diseases of childhood and early adulthood.
These were historically the main selective pressures that
could significantly shape the human genome. They are also
still the main contributors to the burden of disease in many
developing countries today, but they have not yet been the
main focus of interest of human biobanks. The diseases that
are currently being studied by the wealthy nations would
have been almost entirely ‘invisible’ to selection pressures.
This may be one of the reasons why the results of genome-
wide association studies have not yet found strong genetic
effects that could be easily translatable into clinical practice
and commercialized (14). Because of this, some opinion
leaders are beginning to question this approach (14,15).

We believe that research into health problems of low in-
come countries and the poor may be a better placed endea-
vour for human biobanks, and it may result in more obvi-
ous successes. Some experts have already proposed this,
too, based on other considerations, such as needs, feasibil-
ity and equity (16—18). We call for the development of hu-
man biobanks in developing countries, and praise several
examples from low income countries which are already
building their own biobanks (19,20). However, this will
require strengthening of the research capacity in many low-
income countries to enable them to use the new technolo-
gies. It will also require a shift in research investment pri-
orities in order to reduce the inequity in international
research that currently exists. Finally, a responsible ap-
proach from low-income countries to ethical issues will be
another pre-requisite to the success of the ‘hypothesis-free’
research that will target the needs of the world’s poor. We
explore this topic in the viewpoint (21) and two research
articles in this issue of the Journal (22,23).

We believe that research into health prob-
lems of low income countries and the poor
may be a better placed endeavour for hu-
man biobanks, and it may result in more ob-
vious successes.
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»» Vaccine contributes to dramatic
reduction in meningitis
in 3 African nations

Though Burkina-Faso, Mali and Niger form part of a belt
across Africa traditionally associated with high rates of
meningitis, statistics show that this year the rates of men-
ingitis A are the lowest ever recorded during an epidemic
season. This is the result of the successful introduction of
a new vaccine MenAfriVac™. Nearly 20 million people
were vaccinated in a massive immunization campaign in
these three countries. New analyses published in the jour-
nal Health Affairs shows that introducing this vaccine in
seven highly endemic African countries could save as much
as US$ 300 million (€ 210 million) over a decade and pre-
vent about 1 million cases of disease. To bridge the funding
gap of US$ 475 million (€ 332 million) for scaling up the
programme, the GAVI Alliance has contributed US$ 100
million (€ 70 million) for the campaigns in Cameroon,
Chad and Nigeria. Even though the vaccine is highly afford-
able at less than US$ 0.50 (€ 0.35) per dose, the significant
funding gap needs to be closed if the vaccine is to be rolled
out in all 25 countries of the meningitis belt by 2016.

»» Investing in child health: promises
of most African governments
are not being kept

A report by the African Child Policy Forum that ranks the
performance of 52 African governments on the basis of
their spending in the key sectors that affect child welfare
reveals that most countries allocated only between 4% and
6% of their national budget to health in 2008. This is well
below their commitment to a target of 15%. The survey in-
dicates that the governments of Tanzania, Mozambique,
and Niger are the most committed in terms of using avail-
able resources for the wellbeing of children. Sudan ranks
at the bottom, along with Guinea-Bissau, Eritrea, Burundi,
Democratic Republic of Congo, Comoros, Sierra Leone,
Angola and the Central African Republic. The report sug-
gests they were ranked unfavourably because of low levels
of their investments in sectors benefiting children. A de-
clining trend of their allocations over the years and their
relatively high military expenditure also contributed to low
rankings.

»» African Development Bank estimates
that one in three Africans is now
middle class

A recent report by the African Development Bank indicates
that one in three Africans is now middle class. This rising
group of consumers is expected to rival those of China and
India. Record numbers of people in Africa own houses and
cars, use mobile phones and the internet and send their
children to private schools and foreign universities. The
growth rate of the middle class over the past 30 years was
about 3.1%, which is slightly faster than that of the total
population. Tunisia, Morocco and Egypt had proportion-
ately the largest middle classes in Africa, while Liberia, Bu-
rundi and Rwanda had the smallest. The African middle
classes are more likely to have jobs with regular salaries or
to own small businesses. They tend not to rely entirely on
public health services and often seek more expensive med-
ical care. The middle classes tend to have fewer children
and spend more on their nutrition and schooling. How-
ever, the report also notes that poverty remains deeply en-
trenched, with more than half of Africa’s population living
on less than US$ 2 (€ 1.4) a day.

»» Africa Progress Panel: private sector
is increasingly important for
continents’ development

A report by the Africa Progress Panel indicates that public-
private partnerships (PPPs) for development “are among
the most promising, and potentially most effective” options
for African growth, and that the private sector was playing
an “increasingly important” role. “We have come to the
conclusion that all actors (governments, private sector, civ-
il society and international community) can do more to fa-
cilitate the spread of successful partnership models across
countries and sectors — and that doing so is in their own
self-interest,” says the report. However, the authors warned
that too many companies were not adhering to the UN
Global Compact when seeking to invest in the continent.
Global Compact is a set of voluntary guiding principles
aimed at businesses seeking to work in developing coun-
tries. The report also emphasizes that PPPs are not a “pan-
acea for all of Africas problems.” Good governance and
strong political leadership are the most important ingredi-
ents in African success. International donors also need to
fulfil their financial commitments to the continent.
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»» Can mobile phones improve health
across Africa?

Countries across sub-Saharan Africa are increasingly turn-
ing to cell phones to provide better health care to their
population. The help sometimes comes in a form of a re-
minder text message to pick up a fresh batch of anti-HIV
drugs in South Africa. On other occasions a dedicated net-
work provides free voice calls or texts for consultations

p Asia

amongst physicians in Ghana. mHealth is revolutionizing
medical practice in Africa and the value of the mHealth sec-
tor is estimated to up to US$ 60 billion, with mHealth com-
panies on the rise. A recent report by the World Health Or-
ganizations Global Observatory for eHealth indicates that
in Africa, mobile penetration exceeds infrastructure devel-
opment — including paved roads, and access to electricity
and the internet.

»» Gates Foundation and Abu Dhabi
crown prince plan immunization
partnership in Asia

The Bill and Melinda Gates Foundation has announced a
partnership with Sheikh Mohammed bin Zayed, Crown
Prince of Abu Dhabi, through which they would be funding
the immunization of about 40 million children in Afghani-
stan and Pakistan against deadly diseases such as polio, diph-
theria, tetanus, whooping cough, pneumonia and hepatitis
B. Bill Gates and Sheikh Mohammed bin Zayed have each
pledged US$ 50 million (€ 46 million) towards the cause.
The Gates Foundation has previously worked with UAE. In
2009 the two parties agreed to jointly fund Dubai Cares, a
charity that works to improve the health and education of
children in certain countries in the developing world.

»» Midwives improve survival rates of
mothers and infants in Afghanistan

Afghanistan has the one of the highest maternal and infant
mortality rates in the world. It is estimates that approxi-
mately one of every 60 women dies giving birth, and 129
infants out of every 1000 die in their first year of life. How-
ever, this trend appears to be changing. The country’s infant
mortality rate has been decreasing by an estimated 22%
since 2003, thanks in part to better midwifery. As a result
of multi-donor support-including from USAID, the Euro-
pean Commission, the World Bank, and the GAVI Alliance
— the number of midwives in Afghanistan has increased
from 467 in 2002 to more than 2500 in 2010. Though it
appears there has been progress, the country’s health gains
will be better appreciated when the USAID-supported Af-
ghanistan Mortality Survey now underway is completed in
summer 2011. The survey report will provide data on the
magnitude of maternal mortality, the main causes of death,
risk factors, and barriers that affect women’s access to care.

»» Pakistan launches immunization
drive against polio, targets 32
million children

The incidence rate of infective poliomyelitis has risen by
65% in Pakistan, partly as a consequence of floods in the
summer of 2010 and conflicts in the north-west. The tribal
belt has become a safe haven for the polio virus as vaccina-
tion has become impossible in many areas. Fighters have
reportedly killed health workers and conservative tribal
leaders have denounced the vaccine as “a part of a western
conspiracy against their children.” Last year the tribal belt
accounted for half of all infections in Pakistan. Worried now
that the disease will spill into other polio-free parts of the
country, the authorities in Pakistan launched an emergency
drive to immunize 32 million children under the age of five
against polio. This plan, supported by a US$ 65 (€ 42 bil-
lion) million grant from the Bill and Melinda Gates Foun-
dation, should see armed police and paramilitary soldiers
protecting teams of vaccinators in the most dangerous areas.

»» Shortage of antiretroviral drugs in
Myanmar and strategy for treating
AIDS cases

While Myanmars AIDS crisis is not yet of the scale that some
of the African countries are facing, the country lags far be-
hind in its ability to deal with the spread of the epidemic.
It is estimated that around 242 000 people (about 1% of the
adult population) are infected with HIV, with as many as
120000 currently needing antiretroviral treatment. But
drugs are only available for 20000 patients. The shortages
mean that only those with a CD4 count of less than 200 will
be considered eligible to receive antiretroviral medications
from the aid organisations distributing these drugs. This
strategy appears to be backfiring as the immune systems in
these patients have completely collapsed, making them an
easy target for tuberculosis and other infections.
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»» Infant deaths prompted Japan
to suspend, then clear two
childhood vaccines

Earlier this year Japan’s Health Ministry halted the use of
Pfizers Prevenar and Sanofi’s ActHIB following the deaths
of several children aged between 6 months and 2 years. Up
to 6 children died shortly after receiving the vaccines, but
no direct relationship could be established. Similar events
have been reported sporadically from other countries in the

The toll of Australia’s floods

The flooding that inundated much of south and central
Queensland in January 2011 is the worst to hit Australia in
half a century. It was triggered by unusually heavy monsoon
rains just before Christmas and was fed by much higher-
than-normal rainfall ever since. More than 200000 people
were affected and the flood resulted in financial damages of
more than US$ 20 billion (€ 14 billion). More than half of
the countrys wheat crop was damaged, leading to 45% in-
crease in global grain prices. The Australian parliament has
approved the government’s plan to raise US$ 1.8 billion in
floods tax to help rebuild the damaged infrastructure.

Australia pledges additional
USS$ 140 million to global
vaccination roll-out

At the GAVI Alliance conference in London in June 2011,
Australia pledged to commit US$ 200 million (€ 139 mil-
lion, i.e. an extra US$ 140 million (€ 97 million), during
the next two years to support a vaccination program to help
fight infant mortality in the world’s poorest countries. This
commitment comes at a time when GAVI was worried about
facing a substantial shortfall in its funding needs. The move
makes Australia the sixth largest contributor to GAVI in di-
rect funding. The donation will help support introduction
of a rotavirus vaccination programme in African and Asian
countries and will help vaccinate an extra 7.1 million chil-
dren globally.

Rotavirus vaccination proves
consistently effective throughout
the world

New data which were published in Journal of Pediatrics and
Child Health in May 2011, and which prominently involve

Regions

recent past. In February 2010 three infants died after re-
ceiving Prevenar, but Dutch health authorities later said
that they could not find any causal association between
Prevenar and the deaths in vaccine recipients. Pfizer Inc.
and Sanofi-Aventis SA said in March 2011 that Japanese
health authorities cleared the way for the companies to re-
sume sales of the two widely used childhood vaccines,
whose use had been temporarily suspended amid safety
concerns. A panel of medical experts soon concluded that
the child deaths weren’t connected to the vaccines.

Australia, indicate that in the years 2007 and 2008 hospi-
talisations for rotavirus gastroenteritis declined by 75%.
This dramatic fall comes after vaccine introduction, and it
is expressed in comparison to the mean annual hospitali-
sations during six years prior to vaccine introduction (i.e.,
during the period between 2001 and 2006). The greatest
decline was seen in those younger than 12 months (93%),
but the reduction occurred consistently across all age
groups. The reduction was even recorded among children
who were not eligible for immunisation, suggesting an ef-
fect on herd immunity. Similar effects have been shown in
studies conducted in other countries (United States, El Sal-
vador, Belgium), where hospitalizations and clinic visits for
rotavirus diarrhoea have declined substantially. The decline
typically ranges from 60% to over 90%.

New family planning initiatives
supported by AusAID

Data released by the Australian government have shown an
intention to spend around 20 million Australian dollars in
2010 and 2011 on family planning activities in developing
countries. The aid program should support improved health
outcomes for women. Health programs would target wom-
en in Indonesia, Papua New Guinea, Bangladesh, Pakistan,
Cambodia, Solomon Islands, Afghanistan, East Timor and
Nepal. The aid program will also be supported by UNFPA,
International Planned Parenthood Federation, UNICEF and
the GAVI Alliance. The key activities will include family
planning information and education, establishing safe birth
sites, and supplying and distributing contraceptives.

Australian Medical Association
records the first fatal diphtheria
case in nearly two decades

A 22-year-old Brisbane woman died in hospital in April
2011 after contracting diphtheria from a friend who had
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returned from overseas. This caused both surprise and
concern in the medical community in Australia, because
the disease is virtually unheard of there. Experts believe
that the woman wasn’t immunized. Queensland Health
said it last confirmed a case of diphtheria in the state in

» China

1993. The vice president of the Australian Medical Asso-
ciation, Steve Hambleton, said he had never heard of a
case in Australia during his work as a health professional.
The vaccination coverage for diphtheria in Australia is
more than 90%.

»» China reveals its foreign
aid policy plans

In April 2011, the Chinese government published its first
report — referred to as the “white paper” — on foreign aid.
The report claims that China’ foreign aid to Africa was mo-
tivated by solidarity. China’s budgeted foreign aid grew
steadily (by nearly 30% a year) between 2004 and 2009,
with more than 40% of this funding spent on grants. The
report does not provide more detailed information on aid
flows, though. It has been suggested in some media that
Beijing withheld details of its foreign assistance programme
to prevent domestic criticism. Despite its remarkable
growth, China is still home to the world’s second largest
population of poor people, with more than 200 million still
living on less than US$ 1.25 (€ 0.9) per day.

»» China increases its spending
on health

China plans to increase its health spending by 16.3% in
2011, to approximately US$ 26 billion (€ 18 billion) in to-
tal. The government will increase its funding for basic health
services to 25 yuan (US$ 3.8, € 2.6) per capita, which is a
67% increase from last year. Health insurance subsidies are
also expected to grow from US$ 18.2 (120 yuan, € 12.6) to
US$ 30.4 (200 yuan, € 21.1) per person. This increase in
health spending is a major part of Chinas plan to create af-
fordable universal access to medical treatment, hospital care
and pharmaceuticals. By lowering health-related costs, the
government also hopes to drive domestic consumption. In-
creasing the capacity of health facilities and health-insurance
coverage in rural China is also a part of the funding target.

»» Disability care volunteers
to double in China by 2015

The China Disabled Persons’ Federation (CDPF) reported
that the government hopes to double the number of active
disability care volunteers in China by the year of 2015. This
is the latest effort to aid disabled people over the next five

years. China currently has about 83 million disabled peo-
ple. Only a minority of them have access to ‘one-on-one’
aid services, which are provided by up to 5.3 million reg-
istered volunteers throughout China. The authorities will
aim to gradually recruit a further 5 million volunteers to
aid disabled people and assist them in leading a valuable
and dignified life. Lu Shiming, the vice chairman of the
CDPE stated that the country has made much progress in
providing social security for the disabled.

»» China set to ban smoking
in public places

China is set to ban smoking in public places including res-
taurants, bars and buses. Previously, China had only
banned it in hospitals. The new regulations came into ef-
fect on the first day of May 2011, as announced by the Chi-
nese Ministry of Health. The new regulations also ban cig-
arette vending machines in public areas and call for health
education programmes to warn about the dangers of smok-
ing. China has more than 300 million smokers — almost a
quarter of its population. It is thought that smoking-related
illnesses kill more than 1 million people every year. The
measures of enforcement and the punishment for breaking
the rules have yet to be announced in the new regulations.
Smoking is still permitted in workplaces.

»» China launches orphan
welfare database

In March 2011 China launched a nation-wide database to
compile information on orphans and ensure welfare ser-
vices. It will record data on the country’s estimated 712 000
orphans, including basic identification details and photo-
graphs. This should provide precise statistics on orphans
across the country. According to the Ministry of Civil Af-
fairs, the database is especially designed to ensure the time-
ly payment of basic living expenses for orphans and to
monitor the distribution of living allowances paid to or-
phans, in order to maintain accuracy and fairness in welfare

coverage.
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»» Lethal Escherichia coli strain’s
outbreak concerns experts

The last week of May 2011 saw the outbreak of a toxic
strain of Escherichia coli bacteria, which has so far left more
than 2000 people ill and claimed at least 17 lives across
Western Europe and the United States of America. Experts
believe that the outbreak, which has its origin in Germany,
may be caused by the deadliest E. coli strain ever recorded.
Though the exact source of the illness still remains poorly
understood, it was generally felt that eating contaminated
vegetables and salads may have resulted in the infection.
None of the currently available antibiotics were effective
against this strain. Some US experts expressed the opinion
that antibiotics should not even be used to treat this par-
ticular infection.

P> Large peaks in measles
cases across Europe

There has been a tenfold rise in measles cases this year in
England and Wales. The data released by the Health Pro-
tection Agency (HPA) revealed 334 confirmed cases of
measles for the period January to April 2011, compared
with 33 in the same period last year. The highest number
of cases was recorded among under-25 year olds who were
not vaccinated. Other European countries like France,
Spain, Former Yugoslav Republic of Macedonia, Serbia and
Turkey have also seen a similar sharp increase in measles
cases, with France being the worst hit of them all. This in-
formation has triggered concerted efforts by health agencies
across Europe to improve measles vaccination rates.

»» United Kingdom will commit
an extra 814 million pounds
to buying vaccines for the poor

Despite a weak economy and cuts in public spending, the
UK Prime Minister David Cameron pledged GBP 814 mil-
lion (US$ 1303 million, € 906 million) at a GAVI Alliance
conference in London in June 2011 to help vaccinate chil-
dren around the world. The purchased vaccines will pro-
tect children against preventable infectious diseases, such
as pneumonia. This move will see UK total contribution
increased to GBP 1.5 billion pounds, which makes it the
GAVI Alliance’s largest donor. Britain’s total contribution is

now about five times larger than the amount pledged by
the United States, more than 30 times higher than Germa-
ny’s € 49 million (GBP 44 million, US$ 70 million), and
almost 50 times larger than Spain’s donation. According to
GAVI, this investment could help save the lives of four mil-
lion children over the next four years.

»» Russia spent US$ 472 million
on foreign aid in 2010

Russia has reportedly spent US$ 472 million (€ 328 mil-
lion) in 2010 on foreign aid. This reinforced the position
of the large country as an important aid donor, rather than
a recipient. Of this, more than US$ 80 million (€ 56 mil-
lion) was spent on improving health care in developing
countries. The Russian government is considering setting
up its own aid agency in a bid to increase its influence in
the developing world. Some analysts think that the inten-
tion behind the move is to match the growing influence of
Brazil and South Africa in the developing world. Russia has
admitted that a more consistent policy on international de-
velopment would help strengthen its international posi-
tion. It is also expected to spur Russias domestic develop-
ment by promoting trade and economic cooperation with
countries that receive Russian aid.

»» Growing number of European
academic institutions focused

on global health

A new organisation — the European Academic Global
Health Alliance (EAGHA) — brought together a large num-
ber of academic institutions in Europe whose activities ad-
dress the broad scope of global health. It was launched in
early 2011. Its main aims are to create a forum for Euro-
pean academic institutions interested in global health, ex-
change views and ideas, develop a European voice on glob-
al health issues, influence relevant policies and bring
together international health, tropical medicine and public
health institutions. EAGHA has already attracted 36 mem-
ber institutions from 19 countries, and will be hosted by
the Association of Schools of Public Health in the Europe-
an Region (ASPHER) in Brussels. It has also developed
partnerships with institutions in more than 50 low and
middle income countries
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» India

»» Indian economy is growing, but its
children are still under-nourished

A study by Harvard School of Public Health (HSPH) re-
vealed that India’s impressive economic growth has not led
to a reduction in under-nutrition among its children. The
study analysed economic and children’s growth patterns
from data based on the National Family Health Surveys on
77326 Indian children in the periods 1992-1993, 1998-
1999 and 2005-2006. Under-nutrition was worst in the
poor and populous states like Bihar, Madhya Pradesh and
Uttar Pradesh, in comparison to the north-eastern and
southern states. While the researchers found the prevalence
of under-nutrition slightly decreasing during the study pe-
riod, the decline did not correspond to the increase in eco-
nomic growth. The authors concluded that India is not on
track for achieving the target for Millennium Development
Goal (MDGQG) of reducing child mortality.

»» Rotavirus vaccines launched in India

In March 2011, MSD (a fully owned subsidiary of Merck
& Co.) launched the rotavirus vaccine — RotaTeq — in In-
dia. RotaTeq is a pentavalent rotavirus vaccine that helps
in preventing rotavirus associated gastroenteritis, estimated
to be associated with about 39% of all diarrhoea-related
hospital admissions in India among children aged less than
five years. Since this vaccine was priced beyond the reach
of the common people, there was considerable interest in
the products being developed by local Indian companies.
One of the manufacturers, Bharat Biotech, has announced
that it plans to sell Rotavac, India’s first indigenously devel-
oped Rotavirus vaccine, to global public markets at a price
of US$ 1 (€ 0.7) per dose. The company is not just target-
ing Indian markets: they are well positioned to manufac-
ture and supply the vaccine to national immunization pro-
grammes across the world.

»» All Indian newborns will get
hepatitis B vaccine

The World Health Organization estimates that there are over
40 million Hepatitis B surface antigen (HBsAg) carriers in
India and that every year over 100000 Indians die from ill-
nesses related to HBV infection. It is estimated that of the
25 million infants born in India every year, over 1 million

run the lifetime risk of developing chronic hepatitis B virus
(HBV) infection. In November 2010, the Indian Ministry of
Health decided to introduce hepatitis B vaccination for all
newborns as part of the national immunization programme
(NIP) from April 2011. Hitherto, hepatitis B vaccination
(initiated as a pilot in the year 2002 with GAVI Alliance sup-
port), was only being carried out in 10 states with relative-
ly better child health indicators. Now, as a result of this far-
reaching decision, all newborns in India will be immunised
after birth and then at six, 10 and 14 weeks.

P> A potential anti-tuberculosis
agent is fished out of the sea

From a coral reef off Rameswaram in South India, Indian
scientists have isolated Transitmycin, a novel antibiotic that
could fight tuberculosis and HIV better than most drugs
available today. Unlike many of the present anti-tubercu-
losis drugs, transitmycin acts on dormant bacilli, which are
a reservoir of infection. Doctors also found this compound
to be active against HIV (subtypes B and C). While the proj-
ect has so far cost US$ 50000 (€ 34699), it may take an-
other US$ 700 million (€ 486 million) to develop the drug.
Scientists estimate that it would take another 10 years be-
fore the drug reaches the market, but are hopeful that this
could be an entirely novel and important medicine.

»» Two thirds of India’s
population could be middle
class within 15 years

A report by Asian Development Bank indicates that nearly
70% of India’s population could be middle class within 15
years if the country’s economy continues to show sustained
growth. If Asian middle class consumers can substitute for
those in advanced economies, the Asian countries will
gradually become major exporters to each other, without
excessive reliance on the consumer markets of Europe or
North America. The Indian economy, Asia’s third-largest,
has steadily been growing above 8% annually and it has
contributed significantly to rising prosperity. The report
says that Asia’s rise will be led by China, India, Indonesia,
Japan, South Korea, Malaysia and Thailand. By 2050, those
seven economies alone should account for 45% of global
GDP, and this may be a conservative estimate.
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»» United States will provide US$ 450
million for vaccines to save 4 million
children’s lives

At the GAVI conference in London, the United States gov-
ernment pledged to commit US$ 450 million (€ 312 mil-
lion) over the next three years to the Alliance. The funding
will provide vaccines for more than 250 million children,
preventing 4 million premature childhood deaths and a
large amount of suffering from diseases like pneumonia and
diarrhoea. Although this is much lower than the funds
committed by some other countries, USAID chief Raj Shah
said: “In this fiscal climate, a multi-year pledge is an ex-
tremely difficult commitment to make. But we have made
tough reallocations across our portfolio in order to make
that commitment because only a multi-year pledge will en-
sure the highest possible return for every taxpayer dollar.”

»» Stephen Harper moves to Geneva to
keep track of US$ 40 billion fund for
women’s health

In January 2011, the Canadian Prime Minister Stephen
Harper co-chaired a meeting of a United Nations’ commis-
sion in Geneva. The task of the commission will be keep-
ing track of how US$ 40 billion (€ 28 billion) is being spent
on improving the health of women and children in poor

nations.

»» Re-introduction of controversial
US bill would hurt world’s
poorest women

Republicans in the US House of Representatives are push-
ing to re-introduce a law that would not only hurt women’
health and reproductive rights in the developing world, but
also affect some of the poorest and most vulnerable wom-
en in the United States. The bill includes cutting funding
to the ‘Title X’ family-planning program, which would af-

fect low-income families’ access to contraception and sex-
ual health services in the United States. In an international
context, the bill seeks to re-impose the ‘global gag’ rule
which strips international non-governmental organizations
of all funding if they convey any information about abor-
tion, along with other aspects of family planning, such as
contraception and HIV/AIDS prevention, to the communi-
ties which they serve.

»» Prevention of cholera deaths in Haiti

In the absence of new interventions, it is estimated that the
number of Cholera cases in Haiti may rise up to 800000
this year, resulting in more than 11 000 deaths. These esti-
mates, published in The Lancet in May 2011, are substan-
tially higher than those generated by UN agencies. The au-
thors point out that with an extremely weak sanitary
infrastructure and a favourable environment for indefinite
persistence, cholera is likely to remain a threat in Haiti for
many years. They conclude that a combination of three ap-
proaches (access to safe drinking water, provision of vac-
cines, and improved case management using oral rehydra-
tion and antibiotics) are needed to have a beneficial effect
in a post-disaster situation.

»» More than 100 cholera
cases recorded in Venezuela

In January 2011, Venezuela reported 111 cases of cholera.
It is thought that these cases became infected after consum-
ing contaminated food at a wedding in the Dominican Re-
public. Lobsters bought from a town adjoining cholera-
stricken Haiti have been identified as the likely source of
infection. Before this, the last reported case of cholera in
Venezuela was recorded more than 10 years ago. The fear
of cholera has lead to the deportation of Haitian immigrants
since the beginning of the year. The Dominican Republic
has acknowledged only one cholera death since the out-
break began in Haiti.
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» The Bill and Melinda Gates

Foundation

»» Bill Gates calls for prioritizing
vaccines at the 64" World Health
Assembly

Bill Gates addressed government leaders at the recent
World Health Assembly, which is the highest-level deci-
sion-making body of the World Health Organization. He
called upon them to increase funding support for global
vaccine roll-out, also stressing their accountability in pro-
viding the large benefits of vaccination to every child. He
also called for this support to be shown at the GAVI Alli-
ance pledging meeting in London in June 2011. Vaccines
remain the most cost-effective interventions in averting the
deadly burden of childhood infections; in recent years, Bill
Gates has assumed a role of the most prominent advocate
who ensured that vaccines were given proper attention and
funding support. The most recent estimates show that the
GAVI Alliance’s vaccination roll-out has resulted in several
millions of child deaths prevented over the past decade.

»» Bill Gates calls for polio eradication,
United Kingdom responds positively

In early 2011, Bill Gates called the global health commu-
nity for a final push, which should see polio eradicated. This
crippling disease is hardly remembered in wealthy coun-
tries, but there are still areas of the world where the vaccine
has not reached children and where pockets of disease per-
sist. Bill Gates launched his call in a Manhattan town house
that was once a property of possibly the most highly pro-
filed victim of this disease — Franklin D. Roosevelt. The push
to eradicate polio can be dated back to 1985, and the Bill
and Melinda Gates Foundation started their large invest-
ments towards this goal in 2005. The Foundations dona-
tions have changed the context and they have now emerged
as the key donor — having invested up to US$ 1.3 billion (€
0.9 billion). British Prime Minister David Cameron has re-
sponded positively, announcing that the United Kingdom
would double its contributions to polio eradication.

»» Smallpox eradication pioneer
expresses scepticism over Gates’
polio goal

Donald Henderson is an acclaimed pioneer of smallpox

eradication. Having heard Bill Gates’ call for polio eradica-

tion, he expressed some scepticism over the feasibility of
this goal. As reported by the Financial Times, Donald Hen-
derson said that polio eradication had “...become more of a
‘movement’ than a public health initiative capable of being
examined by objective judgment.” In his opinion, polio may
not be “susceptible” to eradication in the same way as other
infectious diseases have been in the past. He sees the future
of the fight against polio in cheaper, but sustained control
programmes with regular annual immunisations, which
should minimize the devastating effects of polio over time.

»» Gates Foundation announces winners
of Grand Challenges Exploration
grants, launches Round 7

The Bill & Melinda Gates Foundation have been praised
for their remarkable grant-awarding scheme. They provide
US$ 100000 (€ 69407) to each of the large number of re-
cipients who propose to start-up innovative research with
potential to improve lives in poor countries. This unique
funding scheme, called “Grand Challenges Exploration”
(GCE), offers a total of US$ 100 million (€ 69 million) to
the awardees. It has been designed to encourage innova-
tion and enable creative researchers worldwide to test gen-
uinely novel ideas that could address persistent global
health issues in an effective way. A total of 88 new winners
were announced after Round 6 of these grants had been
closed. The Foundation has been accepting proposals for
Round 7 of the scheme up until late May 2011. The new
calls focus yet again on research areas where unconven-
tional thinking is needed. The topics in Round 7 included
creating ways to accelerate, sustain and monitor polio erad-
ication; creating the next generation of sanitation technol-
ogies; creating low-cost cell phone-based solutions for im-
proved uptake and coverage of childhood vaccinations;
designing new approaches to cure HIV infection; exploring
nutrition for healthy growth of infants and children; and
applying synthetic biology to global health challenges.

»» WHO’s programme for research
and training in tropical diseases
wins the 2011 Gates Award

This years Gates Award for Global Health has been given
to the Special Programme for Research and Training in
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Tropical Diseases (TDR). This programme, hosted and co-
financed by the headquarters of the World Health Organi-
zation in Geneva, has also been funded by UNICEE UNDP
and the World Bank. One of the worlds largest public
health prizes was awarded to programme Director Robert

Agencies

Ridley at a ceremony in Washington, USA. Over the past
36 years, the programme has attracted researchers from all
over the world who worked with TDR to find improved
health solutions for people in poor countries, resulting in
major progress against many infectious diseases of the poor.

» The GAVI Alliance

(formerly The Global Alliance for Vaccines

and Immunisation)

»» GAVI raises US$ 4.3 billion, exceeds
targets and meets its financial needs
until 2015

The global vaccine charity — Global Alliance for Vaccines
and Immunisation (GAVI) — held a donor summit in Lon-
don on June 13" in a bid to overcome its financial shortfall
and secure its financial needs for the next several years. In-
ternational donors eventually pledged US$ 4.3 billion (€ 3
billion), which will be used to vaccinate nearly 250 million
children against the leading causes of child deaths such as
pneumonia and diarrhoea. The donors which were critical
for this success, which far exceeded gloomy expectations,
were the governments of the United Kingdom, Norway and
the Bill & Melinda Gates Foundation. The United Kingdom
pledged US$ 1.34 billion (€ 0.9 billion), the Gates Foun-
dation promised US$ 1 billion (€ 0.7 billion) and Norway
offered US$ 677 million (€ 463 million). This should allow
GAVI to carry out all its immunization plans through 2015.

P> Ten years of GAVI Alliance —
Progress Report 2010

Earlier this year GAVI has marked 10 years of its opera-
tions. It has also appointed a new Chief Executive Officer
(CEO), Seth Berkley, who has been a founder and CEO of
the International AIDS Vaccine Initiative. His strong track
record as a global vaccines advocate has been praised and
his appointment widely welcomed. GAVI has also issued
its progress report for the year 2010. Some of the highlights
include an estimate of more than 5 million future child
deaths that have been prevented through GAVI activities.
GAVI also estimated that more than 288 million addition-
al children had been immunised with support from GAVI
and its partners. Recently, GAVI are increasingly focusing
on vaccines that could prevent childhood pneumonia and
diarrhoea — the leading killers. It is hoped that this could
contribute to preventing further 4 million deaths by 2015.

»» Large pharmaceutical companies
finally reduce the prices of vaccines
for the poor

In June 2011, leading pharmaceutical companies that pro-
duce vaccines against childhood infections announced that
they will reduce the costs of their products for the poorest
countries by a truly substantial amount. GlaxoSmithKline
(GSK), Merck, Johnson & Johnson and Sanofi-Aventis have
all agreed to cut prices through the international vaccine al-
liance, GAVI. This welcome move comes after years of pres-
sure and calls on these companies to consider this reduction
in order to enable life-saving vaccines to reach the low re-
source settings, where child deaths from the preventable
infectious diseases tend to cluster. The vaccines included in
this strategic decision by the companies will protect against
diarrhoea (i.e., rotavirus) and human papillomavirus. A
pentavalent vaccine which prevents diphtheria, tetanus,
pertussis, hepatitis B, and Haemophilus influenzae type b will
also be offered at a dramatically reduced price. GlaxoSmith-
Kline will supply developing countries with its vaccine
against rotavirus at a 95 per cent discount to the western
market price.

»» Non-governmental organizations
unhappy with appointment
of a drug company to GAVI board

Although the GAVI Alliance continues to make remarkable
progress towards immunizing children world-wide and
preventing diseases and deaths, it is not free of critics.
There are several non-governmental organizations (NGOs)
which continue to stress that GAVI serves well the interests
of large pharmaceutical companies, too, and that it has not
done enough to improve the value for the money which
GAVI donors are currently paying for the life-saving vac-
cines. They demand to see the prices of those vaccines low-
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ered substantially. Earlier this year a Dutch pharmaceutical
company Crucell (recently acquired by Johnson & John-
son) has been appointed to the board of the GAVI Alliance,
which again sparked NGO’ “... concerns over conflicts of
interest and demands for tougher competition to reduce
prices,” according to the Financial Times. This is because
nearly 60% of Crucells revenues in 2010 were coming from
sales of its pentavalent vaccine to GAVI.

»» GAVI strengthened by the former
CEO of MTV networks

The Global Alliance for Vaccines and Immunisation (GAVI)
has announced that Bill Roedy, who was the key developer

of the MTV Networks, has agreed to join the GAVI network
and assist their advocacy for immunisation world-wide. Bill
Roedy, former CEO of the MTV, will become the first GAVI
Envoy. This unexpected appointment underscores the im-
portance of the public perception of the value of immuni-
zation. The recent scare over (apparently unfounded) re-
ports that some vaccines may be linked to autism in
children has revealed how quickly the behaviour of the
general public changes under the influence of media re-
ports, regardless of their accuracy. Mr Roedy is expected to
raise awareness about the importance of vaccines, especial-
ly in fighting the main killers of children globally — such as

pneumonia and diarrhoea.

» The World Bank

»» Shifting the funding for global health

from vertical to horizontal

As recently discussed in the New England Journal of Medi-
cine, health systems researchers have long debated wheth-
er health care is better organized ‘vertically’ or ‘horizontal-
ly’. Vertical funding usually refers to supporting one (or a
few) specific diseases, while horizontal funding can affect
many diseases at the same time, through supporting health
care systems. Examples of vertical interventions in global
health are e.g. smallpox and polio immunization pro-
grammes. Horizontal approaches include e.g. support to
primary care, as advocated by the World Health Organiza-
tions 1978 Alma Ata Declaration, or sector-wide approach-
es to promoting health care reform, supported by the
World Bank. The US President’s Emergency Plan for AIDS
Relief (PEPFAR) and the Global Fund to Fight AIDS, Tu-
berculosis, and Malaria are further examples of disease-
specific funding initiatives. Although many theoretical
models predict larger benefits from horizontally structured
support, there are very few such programs in place. In the
world of global health today, it is much easier to get donors
enthusiastic about the more specific, vertical programs.

»» Innovative health financing — the
role of Advance Market Commitment

According to Wikipedia, an ‘advance market commitment’
(AMQ) is “...a binding contract, typically offered by a gov-
ernment or other financial entity, used to guarantee a viable
market if a vaccine or other medicine is successfully devel-
oped. As a result of such a commitment, the market for
vaccines or drugs for neglected diseases would be compa-

rable in size and certainty to the market for medicines for
rich countries. This would enable biotech and pharmaceu-
tical companies to invest in the development of new vac-
cines to tackle the world’s most pressing health problems,
such as pneumonia, diarrheal disease, HIV/AIDS and ma-
laria, in the normal course of their business decisions.” An
editorial in Lancet Infectious Diseases recently described how
the roll-out of the GAVTI initiative is helping to provide poor
countries with low-cost pneumococcal vaccines: “The re-
cent launch of pneumococcal vaccination in Nicaragua un-
der AMC has shown that innovative approaches to health
financing can benefit both global health and pharmaceuti-

cal companies.”

»» Center for Global Development
publishes an analysis of the future
of development finance

In a recently published “Working Paper 250’, posted online
by the Center for Global Development (which conducts
independent research and develops practical ideas for glob-
al prosperity), it has been stressed that development fi-
nance is currently “at a turning point.” The report mentions
a “triple revolution of goals, actors and tools.” The report
predicts that “...as much of Asia grows its way out of pov-
erty, aid will increasingly be focused on Africa and on coun-
tries plagued by instability, or with governments unable to
meet the basic needs of their populations.” Also, the share
of development finance directed to tackling global public
goods — like climate change, conflict prevention, and pub-
lic health — is likely to expand substantially. The authors
predict that the responsibility for addressing global chal-
lenges will increasingly be borne by coalitions that cut
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across States, the private sector and civil society. It sees the
role of multilaterals (such as WHO, GAVI, Global Fund,
UNICEE UNAIDS and the World Bank) as focussed on
providing a coordinated mechanism/platform for deliver-
ing common objectives.

»» World Bank identifies five poor
African states as potential
“Growth Poles”

Africa is lagging behind the rest of the world in most eco-
nomic and health indicators. However, this presents the
continent with a remarkable opportunity for growth and
development over the coming decades, at the rate which
could hardly be expected anywhere else, according to the
World Bank. Its new strategy for the continent aims to le-
verage growing South-South investments, which have re-
cently been initiated by the growing low and middle in-
come economies like China, India, Brazil and South Africa.
The World Bank would like to ensure more inclusive de-
velopment. To foster this development strategy, the World

Agencies

Bank suggested five poor states as ‘Growth Poles’ of the new
Africa. These poles are being planned in Madagascar, Cam-
eroon, Mozambique, The Gambia and the Democratic Re-
public of Congo.

»» Pakistan seeks financial aid
from the World Bank to
purchase polio vaccine

The government of Pakistan has been reported to request
an emergency financial package worth US$ 41 million (€
28 million) from the World Bank to purchase oral polio
vaccine. The move should support its polio eradication ini-
tiative. The financial package should be awarded by the
International Development Association of the World Bank.
This assistance to the government of Pakistan is given un-
der the third project since the year 2003, enabling it to pro-
cure OPV as part of the larger global campaign. The aid
should help Pakistan to meet this year’s vaccine require-
ments in support of the National Emergency Action Plan
2011 for polio eradication in the country.

» United Nations (UN)

»» High-level UN meetings to focus on
burden of non-communicable diseases

In January 2011, Ban Ki-moon called on the worlds busi-
ness leaders to help address the risk factors which underlie
the most prevalent non-communicable diseases (NCDs).
Health ministers from many countries met under the aus-
pices of the United Nations in late April 2011 to adopt
tougher measures against non-communicable diseases.
These measures include preventive approaches, such as the
promotion of healthy lifestyles and encouraging a multi-sec-
toral approach to prevention and treatment of NCDs. NCDs,
principally heart disease, stroke, cancer, diabetes, and chron-
ic respiratory diseases, have recently emerged as the leading
cause of morbidity and mortality not only in high-income
countries, but also in low and middle income countries. The
UN High-Level Meeting (UN HLM) on NCDs in September
2011 will present global leaders with an opportunity to de-
velop a coordinated global response to NCDs.

P> General Assembly appoints
Ban Ki-moon to second term
as UN Secretary-General

On 21* June 2011 the United Nations General Assembly
agreed to appoint Ban Ki-moon to a second consecutive

term as the Secretary-General of the Organization. Under
the resolution, which was adopted by acclamation, his sec-
ond term will run until the end of 2016. He is the eighth
person to serve as UN chief and has been in office since
January 2007. Following the re-appointment, Ban Ki-moon
told the Assembly that he was “proud and humbled to ac-
cept it.” He also said that the UN had “laid a firm founda-
tion for the future” on a number of issues since he assumed
office, including climate change, nuclear disarmament, ed-
ucation, sustainable development and global health.

»» WHO highlights the growing burden

of non-communicable diseases

In April 2011, the World Health Organization reported that
chronic illnesses of late onset (such as cancer, heart disease
and diabetes) now cause more deaths than all other diseas-
es combined. WHO, the United Nations’ health body, issued
a global report on non-communicable diseases (NCDs).
NCDs have reached epidemic proportions and pose a much
greater threat world-wide than infectious diseases. They
caused about 63% of the 57 million deaths recorded glob-
ally in 2008. Nearly 80% of these deaths were in low and
middle income countries. Furthermore, NCDs are also pro-
jected to rise further in the coming decades, especially in
rapidly growing middle income countries. Cost effective in-
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terventions, such as reducing risk factors, early detection
and timely treatment, will become critical in tackling the
problem. However, the capacity of many low and middle

income countries to implement those interventions is poor.

»» United Nations are increasingly
harnessing the power
of social media

The United Nations Department of Public Information
(DPD) is increasingly using social media and the internet to
disseminate the work of the United Nations, according to
UN News. In April 2011, Kiyo Akasaka, Under-Secretary-
General for Communications and Public Information, told
the opening of the latest session of the UN’s Committee on
Information that the recent popular uprisings across North
Africa and the Middle East illustrated the power and reach
of social media tools. Furthermore, in an effort to encour-
age individuals to help feed tens of thousands of hungry
children across the world, the United Nations World Food

> UN AIDS

Programme (WFP) has created a social media platform
through which people can make donations to the agency.

»» Tracking the progress towards
UN’s Millennium Development Goals

Each year the World Health Organization presents a report
summarizing the state of health in its 193 member countries.
Part of the report usually focuses on tracking the progress
towards the UN’s Millennium Development Goals (MDGs).
These goals, set in 2000 by consensus of all member states,
aimed to ensure political commitment to accelerating global
progress in health and development. This years report shows
continuing overall progress, but there are still regions where
little or no improvement has been made. Child mortality in
some countries in sub-Saharan Africa is now higher than it
was in 1990, while the fourth MDG demands a reduction
by two-thirds between 1990 and 2015. In parallel, the World
Bank estimated that two-thirds of developing countries are
either on track, or very close, to meeting key targets for tack-
ling extreme poverty and hunger.

»» UN Secretary General calls world
leaders to end AIDS by 2020

Ban Ki-moon used the three-day UN’s summit on AIDS in
June 2011 to call upon world leaders to end AIDS by 2020.
He said: “That is our goal — zero new infections, zero stigma
and zero AIDS-related deaths.” The meeting in New York
marked the 30" anniversary of the discovery of human im-
munodeficiency virus (HIV). According to UN’s estimates,
some 34 million people have AIDS, but up to 50% do not
know that they have the disease. More than 9 million peo-
ple still do not get antiretroviral treatment, and about 1.8
million people die from AIDS each year. Ban Ki-moon
stressed that new infections have dropped by 20% since
2001, when the world leaders first organized and devel-
oped plans to control the pandemic. The meeting was at-
tended by 30 presidents and heads of government, and
African leaders spoke of the desperate need for more finan-
cial support to fight the disease in their nations.

»» UN AIDS summit aims
to cover 15 million sufferers
with medical treatment

A UN AIDS summit this year has set a target of more than
doubling the global coverage of life-saving AIDS treatment.
The concrete target is to provide 15 million AIDS patients

with antiretroviral treatment by 2015. Over the past three
decades, the number of cases increased from a small group
of young homosexual men in Los Angeles to 34 million
men, women and children globally, who are estimated to be
living with HIV today. It is hoped that, within the next de-
cade or two, this trend can be reversed and AIDS stopped
through a combination of high coverage of antiretroviral
drugs and the development of a vaccine that will prevent
the disease.

»» Cheaper antiretroviral drugs will be
offered to 70 of the world’s poorest
countries

Although cocktails of AIDS drugs which once cost more
than US$ 10000 (€ 6905) per year in wealthy countries are
now available in poor countries for less than US$ 200 (€
138), many patients still receive drugs which were devel-
oped decades ago and can have very serious side effects. The
World Health Organization now recommends combinations
containing tenofovir because they have fewer side effects
and show less risk of development of resistance by the vi-
rus. The current price of one such combination is US$ 159
(€ 110), which is down from about US$ 400 (€ 278) three
years ago. The lower prices of these drugs will be offered by
eight Indian pharmaceutical companies. They were negoti-
ated by the Clinton Health Access Initiative, with support
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from British foreign aid and the Bill and Melinda Gates
Foundation. The funding which will guarantee the initial
payments, and which is crucial to getting the Indian sup-
pliers to increase the production of these drugs, will come
from Unitaid. Unitaid is an independent agency founded at
the United Nations, which collects several agreed taxes
which were set up to finance global health programs.

Babies who escape mother-to-child
HIV transmission are at increased
risk of other diseases

According to a study published by JAMA, babies who man-
age to escape mother-to-child HIV transmission still face up
to a four times greater risk of dying in the first year of life.
The main reason is thought to be a greater susceptibility to
infectious disease. Researchers examined some 100 mothers
and babies in South Africa and compared antibody levels
among children who were born infected with HIV to chil-
dren who escaped HIV. Those who did not get HIV showed
lower levels of antibodies to whooping cough, tetanus and
Pneumococcus infections. All those infections are vaccine-pre-
ventable, but vaccines are not always available to these chil-
dren. Births of HIV-positive babies have dropped dramati-
cally in the past decade due to use of medications that
mothers can take during pregnancy to prevent transmission.

UNICEF’s ‘State of world’s children’
report for 2011 focused on
adolescents

The key theme of UNICEF5 ‘State of world’s children’
(SOWCQ) report for the year 2011 is investing in adoles-
cence to break cycles of poverty and inequity. Today, young
people throughout the world face the problems of econom-
ic turmoil, climate change, environmental degradation, ur-
banisation, migration and the rising costs of healthcare.
Strong investments during the last two decades have re-
sulted in large progress in the health and welfare of young
children, but there have been fewer gains in areas critically
affecting adolescents. Anthony Lake, UNICEF Executive
Director, said that “...adolescence is a pivot point — an op-
portunity to consolidate the gains we have made in early
childhood or risk seeing those gains wiped out.” In the re-
port, UNICEEF says investment is needed to improve data
collection to increase the understanding of adolescents’
problems; invest in education and training to help adoles-
cents lift themselves out of poverty; expand opportunities

Agencies

China reports large successes in
AIDS mortality reduction

Government scientists in China have reported that AIDS
mortality in the country has decreased by nearly two-thirds
since free antiretroviral drugs were introduced in 2002. It
is estimated that the coverage by AIDS drugs among those
who need it in China has reached about 63%, while it was
practically non-existent in 2002. Consequently, a 64% drop
in mortality (measured per 100 ‘person-years’) is reported:
from 39.3 in 2002 to 14.2 in 2009. The study, which was
led by China’s national Center for control and prevention
of AIDS and other sexually transmitted diseases, was pub-
lished by Lancet Infectious Diseases. The number of infected
people in China has reached nearly 750000, but in a pop-
ulation of 1.3 billion the prevalence is still less than 1 in
1000 population. Of those infected, it is estimated that
more than 300000 have been tested and more than 80000
are being treated. China begins treatment when a patient’s
CD4 cell count (which is a measure of immune system
strength) drops below 350 per cubic millimetre. The gov-
ernments experts are now debating whether to start treat-
ment as soon as a patient tests positive for HIV. This strat-
egy, also known as ‘treatment as prevention’, can reduce
the risk of new infections by up to 96%, because it protects
sexual partners.

for youth to participate and voice their opinion; promote
laws, policies and programmes that protect the rights of
adolescents; and prevent poverty and inequity.

UNICEFs initiative to promote
transparency in vaccine pricing

Many stakeholders in the global health community have
been expressing concern in recent years that large pharma-
ceutical companies are using the global health funding
drive to generate huge profits on life-saving vaccines. They
argued that vaccines against life-threatening childhood in-
fections should be made available for the poor at much re-
duced prices, and profits reduced. UNICEF launched an
initiative recently to improve transparency by making vac-
cine prices available on its website. For the first time, UNI-
CEF publicly listed the prices it pays individual drug man-
ufacturers for vaccines. It is hoped that this move will lead
to a more competitive market and lower prices, while the
donors will also be assured that UNICEF and GAVI are get-
ting reasonable prices. UNICEF has traditionally been one
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of the largest buyers of children’s vaccines and this move
should ensure that vaccine supply is sustainable and afford-
able. UNICEF’ partners in immunisation, such as GAVI
Alliance, welcomed this positive development.

UNICEEF carries out yellow-fever
immunization, supports restoring
education in Céte d’Ivoire

Although the country has been facing political uncertain-
ties and concerning unrests in aftermath to the 2010 pres-
idential elections, UNICEF carried out immunization
against yellow fever among nearly 1 million people in this
troubled country. This move was conducted in four health
districts with UNICEF’s support as a result of 25 reported
deaths from the disease since November 2010. UNICEF’s
Officer-in-Charge for Cote d’Ivoire, Sylvie Dossou, ex-
pressed gratitude to the GAVI Alliance for providing the
yellow-fever vaccines, and to the World Health Organiza-
tion for their partnership with UNICEF in carrying out this
critically important campaign. In addition, UNICEF assist-
ed more than 1 million children to return to school after
months of disruption to the country’s education system,
caused by the political and security crisis in the country.

World Health Organization
undergoes a major reform

The last World Health Assembly — the highest-level deci-
sion-making body at the World Health Organization
(WHO) — has supported proposed reforms which could
bring the most substantial changes to the agency in more
than six decades of its history. The reforms are clearly need-
ed at WHO. Only a decade ago, it was the only important
agency focused on global health issues. Today; it is strug-
gling to maintain its relevance amidst the surge of sharply
focused, well managed, innovative, and better funded big
new players, such as The Global Fund, the GAVI Alliance
and the Bill & Melinda Gates Foundation. Global health

Online consultation process
launched to set standards
for child-friendly businesses

Together with Save the Children and UN Global Compact,
UNICEF has launched an online consultation process. The
aim is to invite businesses and civil society to take an ac-
tive role in developing a global standard of business prin-
ciples pertaining to children’ rights. An online consultation
process should enable representatives of the private sector
and civil society to shape the Children’s Rights and Busi-
ness Principles, setting the standard for child-friendly busi-
nesses everywhere. A series of follow-up meetings and
global consultations is planned. The first meeting will take
place in London, and it is hoped that it will attract leading
business and civil society representatives.

On the 21 annual Day of the
African Child, UNICEF reminds
governments to protect children

A very large number of children in Africa still experience
violence, exploitation and abuse — many of them on a daily
basis. This problem is particularly troublesome among chil-
dren who live and work on the streets of Africa. Recently,
on the occasion of the 2 1st annual Day of the African Child,
UNICEEF called on African governments to strengthen sup-
port systems which can provide a more protective environ-
ment in families and communities to keep children safe. The
main approach is to strengthen families through the provi-
sion of basic social, health and education services.

issues have attracted an unprecedented interest among the
donors over the past decade, but WHO has not seen much
of these funds. In fact, WHO reported a US$ 300 million
(€ 209 billion) deficit in 2010. The reforms at WHO will
see the agency slashing its next budget by nearly US$ 1 bil-
lion (€ 0.7 billion) and cut hundreds of jobs at the Geneva
headquarters and elsewhere at regional offices. The agency’s
Director General, Margaret Chan, explained these cuts as
being due to financial problems among rich donor nations
and the exchange rate for the weak U.S. dollar. Addressing
the annual assembly, she also said WHO was clear of sus-
picion of pharmaceutical industry influence on the man-
agement of the HIN1 pandemic, and that innovative fi-
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nancing mechanisms from the GAVI Alliance had helped
to introduce new vaccines against childhood pneumonia
and diarrhoea to developing countries.

WHO: fighting for relevance in the
new world of global health

After long consultations with WHO member states on its
funding support, Director-General Margaret Chan called
the WHO overstretched and unable to respond with suf-
ficient speed and efficiency to many global health prob-
lems. More than six decades ago, the United Nations (UN)
granted the WHO extensive normative powers which es-
tablished this agency as the only relevant authority on in-
ternational health globally. However, several modern initia-
tives, such as the Global Fund to Fight AIDS, Tuberculosis
and Malaria, the GAVI Alliance (formerly the Global Alli-
ance for Vaccines and Immunisation), US President’s Emer-
gency Plan for AIDS Relief (PEPFAR) and well-funded do-
nor agencies (such as the Bill & Melinda Gates Foundation)
established themselves as the new leaders in their respec-
tive fields of interest. These agencies do not suffer from
constraints which often interfere with WHO? efficiency.
Now, WHO is facing a financial crisis, at a time when fund-
ing support for global health issues has never been greater.
Many donors question the WHO?S actual performance, find
the new initiatives a better and safer investment, and wor-
ry about the WHO’s vision, efficiency and focus. The exist-
ing funding support for WHO largely targets its extra-bud-
getary activities, while there seems to be little enthusiasm
for supporting the WHO? core budget, which is under the
tight political control of its leaders.

An attempt by the WHO to explore
the issue of fake medicines will
require more time

Fake drugs, or counterfeit medicines, are beginning to pose
an increasingly serious threat to global public health. It is
estimated that up to 15% of all medicines that are being sold
worldwide are fake. This problem has attracted attention at
the World Health Assembly in 2010. The member states re-
quested WHO to establish an intergovernmental working
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group on counterfeit medicines which will decide WHO?%
role in tackling this problem. According to the journal The
Lancet, although this intergovernmental group was required
to make specific recommendations to this years 64" World
Health Assembly in May 2011, they only met once (in Feb-
ruary 2011) and agreed that they needed more time.

WHO’s careful warning on mobile
phone link to brain cancer

In June 2011, the World Health Organisation issued a state-
ment which was quickly disseminated through the global
media. The agency warned that there was some evidence
linking use of mobile phones to brain cancer. But this
warning was worded very carefully, and rightly so. Most
human diseases are hugely multi-factorial and caused by
an interaction of many risk factors and their interplay with
the genetic susceptibility of the host. Because of this, con-
tributions of individual risk factors to an overall burden of
disease in the population are typically rather small, albeit
real. Because of this general property of most human dis-
eases, it is wise not to overplay the role of individual risk
factors, such as mobile phone use, when reporting these
disease associations to the media. The story could have po-
tentially been very damaging to the thriving mobile phone
industry, but a well-balanced warning from the WHO will
be unlikely to cause such damage.

WHO to address innovative
financing of research and
development for the poor

The WHO has established a Consultative Expert Working
Group on Research and Development: financing and coor-
dination (CEWG). The group met in April 2011 to define
their mandate and work plan. One of the main tasks of this
group will be to assess proposals for innovative financing
of research and development which should serve the needs
of the people in low resource settings. CEWG launched a
call for proposals and ideas for innovative financing, which
will be posted on the CEWG website. CEWG plans to anal-
yse the proposals and submit its report to the World Health
Assembly in 2012.
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P> Study reveals global hotspots of
climate change and food insecurity

A project by the CGIAR Research Program on Climate
Change, Agriculture and Food Security (CCAFS) was set out
to identify hotspots of climate change and food insecurity.
They reported nine climate change indicators which includ-
ed decline in the length of the growing period for crops, long
periods of high temperature and increase in rain intensity.
When these were combined, Southern Africa emerged as
highly exposed, followed by the regions of northeast Brazil,
Mexico, Pakistan, India and Afghanistan. This analysis
means that millions of people already living in poverty are
to be challenged further, with hotter and more variable
weather, which will pose a threat to crop yields and livestock.

P> Strange mass death events affecting
animal species are being reported
worldwide

Since the middle of 2010, the world media have been re-
porting a series of rather strange events involving the mass
death of different animal species. Birds and fish were pre-
dominantly involved. The events seem to be isolated from
each other, but they have received a significant attention
from the media and internet bloggers. The academics are
still uncertain on how to explain these rare events. There
is a growing list of proposed factors and explanations, but
very little certainty over the true causes. Some believe that
these mass death events are truly alarming, because they
might indicate an early warning about the disturbances in
Earth’s natural cycle, which could possibly be related to the
global climate change. Among suspected or proposed
causes, the media suggested new infectious diseases, earth-
quakes or mass collisions and stress caused by fireworks.

P> Australia experiences some of the
worst floods in living memory

A high intensity rainfall in January 2011 caused major
flooding across much of the western and central parts of
the state of Victoria, Australia. Although the true extent of

the damage is nearly impossible to assess, a rough estimate
predicted a loss in revenues from Australias GDP of nearly
30 billion Australian dollars. The floods damaged a large
portion of Australias coal mines and cotton fields, along
with many other natural resources. The events follow the
2010 weather pattern of La Nina, which brings wetter con-
ditions to eastern Australia. It has been reported that last
years La Nifla was the strongest since 1973.

»» A book suggests links between
climate change, health and political
stability

Dan Ferber and Paul Epstein are the authors of the new
book: Changing Planet, Changing Health: How the Climate
Crisis Threatens Our Health and What We Can Do About
It (University of California Press, April 2011). According
to the authors, climate change threatens more than our en-
vironment. Steadily rising temperatures have already led to
the spread of infectious diseases — such as malaria in Ke-
nya, Lyme disease in Maine, and cholera. It is also thought
to contribute to food shortages and malnutrition. An un-
stable climate can even fuel political and social unrest — for
which they see an example in the recent revolts in the Mid-
dle East and North Africa.

P> A report points to high corruption
levels in countries most affected
by climate change

The watchdog group Transparency International (TI) has
released a report entitled Global Corruption: Climate
Change, based on contributions from more than 50 ex-
perts. According to this report none of the countries most
affected by climate change (mainly in Africa and South
Asia) scored higher than 3.5 in a corruption scale, with O
being extremely corrupt and 10 being very transparent.
They stated that corruption risks are high because of the
complexity, uncertainty and novelty around many climate
issues and mechanisms to fight climate change need to be
strengthened and made more transparent to reduce in-
creasing risks of corruption.
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»» More than a billion residents of
India to get unique twelve digit
identification numbers

‘Aadhar’, a project to provide unique twelve digit identifi-
cation numbers (UID) to all residents of India, was initi-
ated in January 2009. Apart from providing identity, the
UID will enable better delivery of services and effective gov-
ernance. In becoming a single source of identity verifica-
tion, it could enable the easier roll-out of wide number of
services such as bank accounts, passports, driving licences
and many others. It is hoped that proof of identity and
greater financial inclusion could lay the basis for checking
fraud and corruption, avoiding duplication and targeting
intended beneficiaries in a range of welfare programs. The
first set of Aadhar cards were handed over by the Indian
Prime Minister in September 2010 and it is expected that
in the next five years all 1.2 billion Indian residents will
have an Aadhar card.

»» Hundreds of millions keep moving
to urban areas in China

One of the main strategic focuses of China’s economic plan
for the next decade is the idea of urbanisation. In the past
20 years, more than 200 million people have moved from
villages to bigger cities, which is the most extensive process
of urbanisation the world has ever seen. According to some
estimates, urbanisation will continue to grow, with as many
as 300 million people moving to cities over the next couple
of decades. The country’s leaders hope that urbanisation
will transform hundreds of million of Chinese into con-
sumers. At the same time, the movements to cities should
help maintain high investment rates.

P> New census exposes gender
imbalance in India

India’s 2011 census shows a serious decline in the number
of girls under the age of seven, with the female/male ratio
dropping from 0.98 (in 1961) to 0.92 (in 2011). This rep-
resents the most striking gender imbalance seen since the
Indian independence. Although the proportion of women
in the Indian population is steadily growing (mainly due
to factors such as longer life expectancy), India’s ratio of
young girls to boys is one of the most unbalanced in the
world. Some researchers explained this by neglect of very

young female children and possibly the increased availabil-
ity of antenatal screening for gender. Activists interested in
this issue claim that the current level of imbalance suggests
that up to eight million female foetuses may have been
aborted in the past decade in India.

»» One-child policy in China

may be revised in urban areas

China’s one-child policy, which was introduced in 1979,
was a major demographic policy decision launched at the
beginning of China’s economic reforms. In 2007, Chinese
authorities assessed that the policy had prevented about
400 million births. The policy has been revised in the ru-
ral and minority areas of China where, if the first child of
a family was a girl, the family is allowed to have a second
child. On March 6 this year, during the annual Chinese
People’s Political Consultative Conference and the Nation-
al People’s Congress, further revisions have been proposed.
Experts have suggested that since the aging population
problem has become increasingly prominent, and with the
growing sex-ratio imbalance, a revision of one-child poli-
cy should also be considered in urban areas, starting from
2015.

»» U.N. Reports steady rise of refugees

According to the New York Times, The United Nations ref-
ugee agency reported that 43.7 million people around the
globe are displaced from their homes by conflict or perse-
cution. The number is the highest reported in the past 15
years. In addition, 80% of all refugees in the world are be-
ing sheltered in the world’s poorest countries, which can-
not continue to withstand this large burden on their own.
The UN’s refugee agency, based in Paris, France, suggested
in its 2010 Global Trends report that Pakistan, Iran and
Syria were the world’s biggest hosts of refugees, sheltering
about three million people. Among the wealthy countries,
Germany has the largest refugee population (about 600 000
people). Antonio Guterres, the United Nations high com-
missioner for refugees, said that “Fears about supposed
floods of refugees in industrialized countries are being vast-
ly overblown or mistakenly conflated with issues of migra-
tion, with... poorer countries (being) left having to pick up
the burden.” He urged industrialized nations to address this
worrying imbalance by increasing the number of people
they accept.
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» Economy

»» South Africa becomes the fifth
member of the ‘BRIC club’

According to the Guardian, Jacob Zuma, South Africa’s
president, had succeeded in gaining an invitation to join
the BRIC (now BRICS) club of Brazil, Russia, India and
China in their third summit on China’s Hainan Island in
April 2011. With the United States and Europe still trying
to overcome the 2008 financial crisis, these five large, pop-
ulous and fast growing economies are trying to challenge
the worlds traditional councils of power. Recently, after the
announcement that the French Finance Minister Christine
Lagarde will be the likely new head of the International
Monetary Fund (IMF), the BRICS club stated that the
choice of managing director should not be based on na-
tionality alone, but also on competence.

»» G8 leaders off track on their
Gleneagles commitments

In the G8 summiit in Gleneagles two years ago, the leaders of
the eight richest countries agreed to double their annual aid
to poor nations to US$ 50 billion (€ 58 billion) per year, with
half of that money going to the world’s poorest countries in
Africa. But during the recent G8 summit in Heiligendamm,
it was clear that the rich world was well off track to deliver
on their Gleneagles commitments. A report by Oxfam sug-
gested that, if present trends were to continue, the G8 would
miss its target by about US$ 30 billion (€ 21 billion).

»» One thousand economists join the
call on G20 to accept ‘Robin Hood’
(Tobin) tax

The Robin Hood tax is a package of financial transaction
taxes. It was proposed by a campaigning group, largely com-
posed of civil society non-governmental organizations.
Campaigners have suggested the tax could be implemented
globally, regionally or unilaterally by individual nations.
Conceptually similar to the Tobin tax (which was proposed
on foreign currency exchange only), it could be imposed on
the purchase and sale of stocks, bonds, commodities, unit
trusts, mutual funds, and derivatives such as futures and
options. Recently, a thousand economists from 53 countries
have written to G20 finance ministers asking them to apply
the ‘Robin Hood tax’ on transactions in financial markets.

The idea is to levy a very small charge (around 0.05%) and
use the money raised from this charge to maintain rich na-
tions’ commitments to the developing world. One of the
main objections to this tax from the speculators is that since
there are millions of trades every minute in global financial
markets it will be unworkable to calculate the tax. Howev-
er, this argument is rather unconvincing, since share trans-

actions are already being taxed.

P> Brazil seeks a role in Africa through
friendly approach towards local
workforce

According to Reuters, Brazil seeks a different approach in
Africa from that already practiced by China. At building
sites from Angola to Zambia, teams of Chinese workers of-
ten do the work instead of Africans. Wherever local African
residents are employed, there have been reports that Chi-
nese may be treating them rather roughly. But engineering
groups from Brazil, such as Odebrecht (recently contracted
to fix Liberia’s railway), decided to employ locals and to
treat them well. Odebrecht and other Brazilian companies
want to distinguish themselves from companies from oth-
er emerging powers and to find a sustainable role in Africa
through an approach which is friendly to the locals.

»» India announces plans to invest in
Africa

The 2nd Africa — India Forum Summit was held this year
in the Ethiopian capital, Addis Ababa. During the opening
session of the summit, Indian Prime Minister Manmohan
Singh announced that India will offer to Africa a record
US$ 5 billion (€ 3.4 billion) loan grant for the next three
years to help the continent achieve its development goals.
India has also offered an additional US$ 700 million (€
482 million) for the establishment of new institutions and
training programs in Africa and US$ 300 million (€ 207
million) support for the new Ethiopia — Djibouti railway
line project. The Indian Prime Minister also suggested the
establishment of several clusters including an India — Afri-
ca Food Processing Cluster and an India — Africa Institute
of Agriculture and Rural Development. He finally propo-
sed the creation of an India — Africa Virtual University,
which will provide 10000 new scholarships for African
students.
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»» Germany moves towards closing its
nuclear power plants by 2021

A commiittee appointed by Chancellor Angela Merkel pro-
posed that Germany should close all of its nuclear power
plants by 2021. Nuclear energy currently meets nearly a
quarter of Germany’ electricity needs, according to the En-
ergy Ministry. The rest comes from coal supplies (42%),
renewable sources like wind and solar energy (17%) and
natural gas (14%). Interestingly, not even Japan, where a
major nuclear scare occurred in March following an earth-
quake and tsunami, plans to abandon its reliance on nu-
clear power. Japan currently derives 30% of its electricity
from nuclear power plants. Germany’s move away from
nuclear energy, which partly reflects the strong influence
of environmentalist groups in this country, is being closely
watched by other European governments. Contrary to Ger-
many, many nations in Central and Eastern Europe plan to
develop or expand nuclear power production.

»» IPCC projects that renewable
sources could provide 77% of
world’s energy by 2050

The experts from UN5 Intergovernmental Panel on Climate
Change (IPCQO) said that renewable sources could provide
a majority of the worlds energy supplies by 2050 in their
recent report. However, this projection is conditional on
global governments’ dramatic increase of financial and po-
litical support for technologies such as wind and solar pow-
er. The report also stressed that the availability of renewable
sources, like the wind and the sun, was virtually unlimited
and could provide up to 77% of the world’s energy needs
within the next 40 years. The report also pointed that all
renewable sources used today, such as wind, solar, geother-
mal, hydropower, bioenergy and ocean energy, currently
accounted for only about 13% of global energy supply. To
scale this up to three quarters, large investments by govern-
ments and the private sector would be needed, amounting
to US$ 5.1 trillion (€ 3.5 trillion) through 2020 and nearly
US$ 7.2 trillion (€ 5 trillion) between 2021 and 2030.

»» Bright prospects for wind power
scale-up in the United States

Wind power is one of the fastest-growing sources of energy
around the world. It is popular because it is abundant and
clean, providing communities with their local source of
electricity. In the United States, which has passed Germany
and become the country producing the most wind power,

the Department of Energy estimated that wind power could
account for 20% of the nation’ electricity supply by 2030.
Despite a prolonged recession and restricted credit mar-
kets, the wind power industry grew very strongly in the
United States in 2009, adding 39% more capacity in com-
parison to a year earlier. The country is now very close to
meeting 2% of its electricity needs from wind turbines. The
American Wind Energy Association said the growth of
wind power was helped by the federal stimulus package.
The package extended a tax credit and provided other in-
vestment incentives for the industry.

»» Winners of the annual Goldman
Prizes announced

The annual Goldman Prizes, presented at a ceremony in
San Francisco Opera House to six recipients this year, are
awarded to activists who challenge those in power while
either enhancing, or defending the environment. Each win-
ner receives a stipend of US$ 150000 (€ 103 305) stipend.
The Goldman juries have been particularly prone to award-
ing those whose activities involve considerable risks. As an
example, Wangari Maathai, the Kenyan founder of the
Greenbelt Movement, has spurred the planting of tens of
millions of trees across Africa. He won a Nobel Prize in
2004 — which was 13 years after receiving a Goldman Prize.
This year’s winners include Ursula Sladek from Schénau,
Germany, who created a small local power company, EWS,
that rivalled the previous provider and which now provides
electricity from renewable energy sources to her entire
town and 110000 other customers across Germany. Other
recipients range from a Zimbabwe-based conservationist
who worked to save the endangered black rhino, to a Tex-
as man who fought refinery pollution in Port Arthur.

»» Germany’s energy company among
many to back out of India

Enercon of Germany is one of the world’s biggest makers
of wind turbines. Recently, they announced a loss of its en-
tire Indian subsidiary with annual sales of more than US$
566 million (€ 390 million) after a dispute with a local part-
ner and an encounter with Mumbai law enforcement au-
thorities. They also claim that they have lost control of its
patents in India, and fear that technology could be appro-
priated by their competitors in this big and growing mar-
ket. The case has caused diplomatic tensions and clouded
the image of India in Germany as a desirable investment
market. Enercon is among many foreign companies and
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investors which have started to grow weary of the countrys
widespread corruption, weak infrastructure and govern-
ment limits on foreign investment in certain industries. Be-

cause of this and similar experiences, direct investment in
India by foreign companies and investors fell by more than
31% in 2010, in comparison with the previous year.

» Peace and Human Rights

»» United Nations declare internet
access a basic human right

The UN declared that internet access should now be con-
sidered a human right. The Special Report states that the
Internet is one of the most powerful instruments of the 21
century, because it helps increasing transparency, accessing
information and facilitating active citizen participation in
building democratic societies. However, given that access
to basic necessities such as electricity remains difficult in
many developing countries, the report states that universal
access to the internet for all individuals worldwide cannot
be achieved instantly, but it stretches the obligation for all
countries to promote or facilitate the right to freedom of
expression and the means necessary to exercise this, in-
cluding the internet.

»» UN reports on serious human rights
breaches in more than 50 countries

A report, presented in early June 2011 to the UN Human
Rights Council (UNHRC), documented serious violations
of human rights in more than 50 countries. According to
the UNHRC, some clear examples of these violations were
the killings of demonstrators in Syria, Yemen and some
other Arab countries. In addition, the report contains new
evidence on alleged atrocities committed in the final stages
of Sri Lanka’s civil war. The report concluded that there is
a great need for transparent independent investigations into
the human rights violations that have taken place in more
than 50 countries.

»» India and Pakistan agree to keep
pushing for peace over Kashmir

According to the Associated Press, Indias foreign secretary
and the next Ambassador to the United States, Nirupama
Rao, said in June 2011 that her country would remain con-
cerned about the threat of terrorism, but is committed to
peace talks with Pakistan. Those talks have stalled since the
2008 terrorist attacks in Mumbai. Her comments came fol-
lowing a two-day gathering of the delegations of the two na-
tions in Islamabad. The two countries, both with nuclear
weapons, held their first formal talks on the disputed region
of Kashmir since the Mumbai attacks. They have already
fought three wars since their independence in 1947, two of

them over Kashmir, which both nations claim in its entirety.
The attacks in Mumbai left between 100 and 200 people
dead and they have been blamed on Pakistani militants, who
are suspected of building paramilitary forces and developing
strongholds in Kashmir. Pakistan has denied that any state
institutions were involved in any way with the attacks on
Mumbai. The home secretaries met in New Delhi in March
2011 and agreed to set up a terrorism hotline and to coop-
erate on the Mumbai attack investigation, while the secretar-
ies for commerce from both sides met in April 2011.

»» US to pull out from Afghanistan,
Europeans to follow swiftly

The President of the United States, Barack Obama, an-
nounced in June 2011 that a phased pullout of troops from
Afghanistan will be set in motion, seeking to end this costly
engagement. He currently plans to withdraw 10000 troops
by the end of 2011 and a further 23000 by the end of the
summer 2012. His announcement won immediate support
from France’s President Nicolas Sarkozy, who promised to
follow swiftly. After nearly a decade of fighting in Afghani-
stan, Obama’s withdrawal plan was welcomed by NATO al-
lies. A number of other European nations which have con-
tributed troops to the military operation against the Afghan
Taliban insurgency said they would also initiate phased re-
ductions. This mission has burdened state budgets and has
been entirely against public opinion across much of Europe.

»» US commission to watch over
human rights in clinical trials

The United States Presidential Commission is a special com-
mission, set up by President Barack Obama in 2009, which
considers how best to protect the human rights of people
who take part in clinical trials. This Commission was set up
after the discovery that the US Public Health Service had
conducted unethical research in Guatemala from 1946 to
1948, in which nearly 700 people were deliberately infected
with syphilis and other sexually transmitted diseases. The
trials were trying to show that penicillin could be used im-
mediately after sex to prevent infection. Although an uneth-
ical experiment like the Guatemala trial is thought to be con-
siderably less likely today, transparency, strict regulations and
clearer guidelines are still necessary.
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Rising food prices could threaten
economic growth in Asia

In April 2011, the Asian Development Bank released a re-
port in which it stated that sharp rises in food prices are a
threat to economic growth in Asia. The bank made a
gloomy prediction that this trend could soon push millions
of people into extreme poverty. Food prices in Asia have
increased at an average of about 10% in the first half of
2011, which could force more than 60 million people be-
low the poverty income threshold of US$ 1.3 (€ 0.9) per
person a day. Changyong Rhee, the chief economist of the
bank, reminded that “...Asia is (still) home to two-thirds of
the world’s poor.” Economic growth in China and India is
blamed for pushing up prices, while the region’s popula-
tion density and uneven income distribution make the low-
er social classes especially vulnerable to food prices growth.
The poor in Asia typically spend nearly two-thirds of their
income on food alone. The rise in prices of food and fuel
leave Asia’s consumers with less income for other goods,
while inflation could also prompt central banks to further
raise interest rates. These factors would all work together
to slow down economic growth.

European Commission marks World
Water Day by launching a new
funding mechanism

The focus of World Water Day 2011, which is celebrated
on 22 March each year, is ‘Water for cities — responding to
the urban challenge’. The European Commission marked
this day by announcing the launch of a pooling mechanism
in the framework of the African, Caribbean, Pacific and Eu-
ropean Union (ACP — EU) water facilities. Under this
mechanism, the European Commission will provide 40
million Euros for grants from the European Development
Fund (EDF) with further loans from the EU multilateral
and bilateral finance institutions. The scheme is expected
to finance projects for access to water and sanitation ser-
vices in African, Caribbean and Pacific countries. In most
of the industrialized countries, nearly everyone has access
to abundant supplies of safe and clean drinking water.
However, in most low and middle income countries it is
still not advisable to drink water from the tap.

Sanitation Millennium Development
Goal is badly off track

Despite all the progress in human development, 2.6 billion
people, or about 40% of the total World’s population, still

Resources

do not have access to proper sanitation. It is estimated that
each year 1.5 million children of pre-school age die of di-
arrhoea caused by unsanitary conditions and poor hygiene.
The UN’ Millennium Development Goal on expanding ac-
cess to water and sanitation services by 2015 is very likely
to be missed. Donors have increasingly avoided funding
projects relevant to water and sanitation, and focused on
health and education-related initiatives instead, according
to research by the World Bank and Water Aid. The Guard-
ian reports that women and girls will be among the hardest
hit by this failure, quoting the World Bank’s report released
in May 2011. Water Aid is also due to publish its new re-
port this year, showing that water and sanitation programs
accounted for about 8% of global financial aid in 1990,
while between 2007 and 2009 they accounted for just over
5%. Julia Bucknall, the World Bank’s water chief, said that
issues such as sanitation simply do not seem to be as at-
tractive to donors as some other areas, particularly tackling
specific diseases.

A community-led approach to
sanitation for low resource settings

Community-led total sanitation (CLTS) is gaining increas-
ing attention as the Millennium Development Goal on san-
itation is being missed. The traditional approach to hygiene
has been education and subsidy. But in rural areas of low
and middle income countries there have been many failed
programmes, with toilets not being used or put to other
purposes, or dismantled and materials used for other pur-
poses. The cost of these failed development programmes
runs into billions of dollars. CLTS does not use any stan-
dard design, hardware subsidy, teaching or any special
measures. Communities are mobilised into analysing their
own sanitation and waste behaviour, making their own par-
ticipatory defecation and social maps, inspecting the areas
of open defecation and analysing pathways to the mouth.
The CLTS approach was pioneered in Bangladesh in 2000
by Kamal Kar, a development consultant from India. Since
then he has been joined by many others to promote it, in-
cluding Plan International, UNICEE, the Water and Sanita-
tion Programme of the World Bank and Water Aid. The
approach has now been adopted in more than 40 countries.
It is usually driven by passionate champions, as many be-
come committed once they experience the enhancement
of their community’s human wellbeing. For women and
girls it has helped to promote menstrual hygiene, self-re-
spect, and the bodily wellbeing brought about by being
able to defecate during daylight and in private.
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Fears over contamination of

Japanese food exports
The United States’ Food and Drug Administration blocked
imports from Japan’ radiation zone. It announced that it
would avoid milk, vegetables and fruit from areas near the
tsunami-smashed nuclear plant because of contamination
fears. Other nations may follow with formal bans, while
some private importers have stopped any shipments from

Malaria vaccine trials move to Phase
III with next generation vaccine
already planned

It has been estimated that malaria still kills up to 800000
people each year. GlaxoSmithKline and the PATH Malaria
Vaccine Initiative recently started Phase 111 clinical trials on
a developmental vaccine against malaria after Phase 11 test-
ing proved effective. In the experiments completed in pre-
vious stages, the incidence of malaria was decreased by
53%. The potential to reduce episodes further was even
larger if infants and young children were primarily targeted.
Reuters reported further that even as the worlds first ma-
laria vaccine moves closer to the market, GSK, PATH and
Crucell have joined forces to test a next-generation vaccine
against malaria. The new vaccine will be an amended ver-
sion of the currently tested GSK vaccine. It will try to add
an engineered common cold virus developed by Crucell to
‘prime’ the immune system to get a stronger response.

Scientific publishers controversially
tried to deprive poor countries from
free access to journals

Lack of access to knowledge is widely accepted to be one
of the main limitations to human development. In 2002,
the World Health Organization launched the Health Inter-
Network Access to Research Initiative (HINARI) project.
Within this initiative, 137 publishers have provided con-
tent from 7000 journals free to local non-profit institutions
in 105 eligible countries. Kimberly Parker, WHO’s HINARI
programme manager, stated that 400 new journals were
added to the network in 2010 alone. HINARI offers the op-
portunity of access to knowledge for the most resource-
poor countries in the world. However, this programme
seemed to be falling apart at one point during 2011, be-
cause big publishers began to withdraw from the scheme.
Their decision has caused much debate and controversy.

Japan. Earlier, Japan had reported that above-safety radia-
tion levels had been discovered in 11 types of vegetables
from the area, in addition to milk and water. But the officials
insisted that there was no danger to humans, and urged the
world not to over-react. Tokyo authorities said water at a
purification plant for the Japanese capital, with 13 million
residents, had 210 becquerels of radioactive iodine, which
was more than twice the level of safety for infants.

The HINARI program has recently been reviewed and an
agreement seems to have been reached, in which publish-
ers would continue to provide access until at least 2015.

Researchers test needle-free,
inhalable vaccine against measles

Sustained high vaccination coverage is critical to prevent-
ing deaths from measles. Despite the availability of a vac-
cine and its very high level of implementation globally,
measles remains an important killer of children worldwide.
The areas under most danger are deprived, less-developed
regions where vaccination coverage is limited. A team of
researchers, led by scientists from the Johns Hopkins
Bloomberg School of Public Health and the University of
Colorado, developed and successfully tested a dry powder
containing live-attenuated measles vaccine that can be in-
haled. The novel vaccine against measles was studied in
rhesus macaques, and the results were published in Janu-
ary 2011 in the journal PNAS.

The growing case for ‘open science’
and online raw data sharing

The value of routinely sharing the results of all clinical tri-
als would be immense. Meta-analyses of the raw data from
many clinical trials would have a potential to provide de-
finitive answers on the effects of health interventions. The
increasing use of electronic medical records in an ano-
nymised format could provide high quality pharmacovigi-
lance at unprecedented scale. However, a regime of open
access to scientific data also poses many problematic ques-
tions. Because of the importance and timeliness of the is-
sues, the UK’ Royal Society has established a Working
Group to explore these questions, issues and challenges in
great depth and to make recommendations about how they
might be addressed. The Working Group is currently seek-
ing evidence from scientists and from the public alike.
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China looking forward to becoming
the new world leader in science and

technology

Chinese Premier Wen Jiabao said in May 2011 that China
“must develop powerful strength in science and technol-
ogy and foster a large number of talented individuals in
order to ‘gain the upper hand’ in international competi-
tion.” Addressing a plenary session of the National Con-
gress of the China Association for Science and Technology
(CAST), he stressed that the future of China relies on sci-
ence and technology. He also said that China should im-
prove the quality, performance and competitiveness of tra-
ditional industries through scientific and technological

Resources

progress, suggesting that China should develop its own ba-
sic research and frontier research. The premier pledged that
the government will provide long-term, stable financial as-
sistance for basic and frontier research and set up a number
of research centres, which will be based at high-level na-
tional research institutions and research-centred universi-
ties. He concluded that China should also gradually reform
the systems of management, decision-making, appraisal,
and personnel in the field of science and technology, so as
to form a modern system in this sector that fits the coun-
try’s socialist market economy. He also pledged to firmly
carry out the national strategy on intellectual rights, by
stepping up efforts to protect them.
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A health policy and systems approach to

addressing the growing
burden of noncommunicable
diseases In China

Kit Yee Chan

Nossal Institute for Global Health, University of Melbourne
School of Public Health, Peking University Health Sciences Center

ver the past two decades, China has undergone a
O socio-economic transition unprecedented in hu-

man history in terms of its scale and the speed of
change (1,2). It is estimated

China’s socio-economic transition will inevitably lead to
changes in the health burden of its population, where the
fall in maternal and child health burden will soon be re-

placed by a chronic non-com-

that, while three quarters of
the Chinese population lived
in rural areas until 1990, al-
most half were living in cities
by 2009 (3). The effect of the
one-child policy introduced
in 1979 has produced new
generations of Chinese chil-

dren who did not need to ral areas.

share resources with siblings |

China’s socio-economic transition will inev-
itably lead to changes in the health burden
of its population, where the fall in maternal
and child health burden will soon be re-
placed by a chronic non-communicable dis-
eases (NCDs) burden in both urban and ru-

) municable diseases (NCDs)
burden in both urban and ru-
ral areas. The increase in the
burden of non-communicable
diseases will be driven by three
key factors: (i) a demographic
shift marked by an ageing
population; (ii) a change from
rural to urban ways of life,

) marked by sedentary lifestyle,

and represent their parents’

sole investment in terms of care, education and mentorship
(4,5). This transition period also marked massive govern-
ment investment in infrastructure, including health invest-
ments in access and treatment for all strata of the Chinese
population.

My colleagues and I recently documented the dramatic de-
cline in child mortality yielded by these investments, and
showed that China has achieved Millennium Development
Goal 4 (reduction in child mortality by 2/3 by 2015) nine
years ahead of schedule (6). This achievement is all the
more significant when one considers the size of China’s
population, and the relative performance of other low and
middle income countries (7). In population health terms,
one of the most remarkable outcomes of China’s extensive
transition has been the decrease in maternal and child
health problems (8,9).

high-energy food consump-
tion, increased use of personal transportation, a change in
work style, and exposure to outdoor air pollution, and al-
cohol and tobacco use; (iii) improved access to care and
health-seeking behaviour of people in both urban and rural
areas (10—11). These factors are already contributing to a
rising epidemic of obesity, type 2 diabetes, cardiovascular
diseases, degenerative diseases of musculoskeletal system,
road traffic accidents, cancers of multiple sites, asthma, de-
pression, dementia and other neuropsychiatric conditions
(12-16). Without appropriate inventions, the problem is
likely to worsen.

These massive changes and shifts in China’s health burden
merit a re-thinking of the future development and structur-
al needs of the Chinese health system. Costs are likely to
grow exponentially over the next two decades because of
the interaction between an aging population, increased ex-
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posures to the key environmental and lifestyle risk factors,
and changing patterns of care-seeking and healthcare ex-
pectations. China will soon face millions of cases of dis-
eases such as Alzheimer, and up to a 4-fold increase in the
number of new cases of type 2 diabetes, strokes, road traf-
fic accidents and certain types of cancer. Chinas health sys-
tem is currently not structured to efficiently address the
management of such a large and growing chronic disease
burden. This problem will first become apparent in the fast-
growing urban areas, where the majority of Chinese will
live, and where population aging and risk factor exposures
for NCDs are most immediate.

The most cost-effective strategy for dealing with this grow-
ing problem will be to use a combination of strong preven-
tive measures with a strong primary health care system to
address the majority of health demands. This would help
alleviate the congestion of the hospital services in urban ar-
eas, which represent a reasonably strong secondary health
care service that must not become over-burdened. Preven-
tive activities will reduce exposure to the main risk factors
for chronic non-communicable diseases, and delay or avert
a sizeable portion of the burden. This requires a strong pub-
lic health network in urban areas, and a significant govern-
ment investment to support the programs. Currently there
are small, usually isolated preventive efforts, but the size of
the problem will require a co-ordinated set of preventive
programmes at the national level, which would be imple-
mented in a standardized way in all urban areas.

China currently does not have a system of doctor-main-
tained, primary care practices comparable to those in the
West. At present, in many rural areas, primary health care
is carried out by village doctors with relatively low level
(Technical College) training which provides them with a
licence to treat and prescribe drugs for common illnesses
(17). Incentives for medical graduates to work at this basic
level of health care are low and few choose this career path.
In urban areas, primary health care is provided at commu-
nity health centres by nurses and medical and/or public
health doctors with basic university degrees (18). Howev-
er, consultation at these clinics for hospital or specialists
referrals is not compulsory. Unlike many western health
systems, doctors in these clinics do not have an exclusive
power of referral to secondary health care. In spite of re-
forms to the urban primary health care systems, commu-
nity health clinic positions do not attract the best of medi-
cal graduates due to lower salaries, and a lack of prestige
and career opportunities.

Patient confidence in the performance of primary care clin-
ics is low, and many prefer to seek treatment in hospitals
(19). This has led to long queues in public hospitals, con-
gested with patients better treated in a primary care facility.
This will become unsustainable as the NCDs burden in-

creases demand for care. Not enough is being done to de-
velop a stronger primary health care system, which would
attract patients away from secondary care hospitals as the
point of entry into the health system.

It is widely acknowledged that NCDs can be effectively
managed through prevention and primary health care, at a
fraction of the cost of hospital care — which is also prone
to over-medication and over-treatment. Unless strategies
are put in place to reverse the over-reliance on hospitals,
the rapidly increasing burden of NCDs will continue to
strain the existing health system, and add to the cost of
health care, which over time, might interfere with China’s

economic growth.

Critical interventions in health system re-
structuring in China will be needed to im-
prove the cost-effectiveness of the re-
sponse to the burden of non-communicable
diseases in China. Subject to the level of
success, China may provide a model for
many other low- and middle-income coun-
tries which will inevitably face similar prob-
lems in future.

1 propose that a critical point of intervention in health sys-
tem restructuring in China, to help address the massive in-
crease in the burden of non-communicable diseases (which
will certainly continue over the next two decades), is to:

« Strengthen the network of public health institutes
in urban areas, promote them into leading institu-
tions to monitor and evaluate the role of the key risk
factors for non-communicable diseases in modern
Chinese society,

Establish sound evidence base on the distribution of
common NCDs and their causes for different parts
of China and use it for the development of preven-
tion and intervention strategies;

Implement large-scale national prevention programs
that target common chronic non-communicable dis-
eases (eg, cardiovascular diseases, cancer, traffic and
workplace accidents) in both urban and rural areas
through the network of public health institute. The
programs should be based on sound evidence and
be monitored and evaluated. Program evaluation
should be made available to the public;

Building upon the National Standards for the Con-
trol of Chronic Disease and Prevention set out by the
Ministry of Health (China), adopt a holistic approach
to prevention that includes strategies to tackle the
structural and environmental factors that underlie
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the risks of chronic diseases (20). The successful im- regulators, health authorities and other stakeholders;
plementation of these programmes will necessarily » Strengthen primary health care networks in rural ar-
require sound co-ordination with the local media, eas by significant government investment into hu-
man resources to improve the number of
skilled health workers, and target the train-
ing of rural doctors towards active partici-
pation in disease prevention and patient
support in the disease self-management.
Lessons should be learned from on-going
studies of payment reform (like capitation)
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as ways of creating provider incentives;

e Strengthen primary health care net-
works in urban areas by improving the
skills and training of the providers, and
creating the necessary incentives for
medical practitioners to work and re-
main at these health centres. This will
raise the status of the health centres and
make them the point of entry into the
health system for all but acute care
NCDs patients;

Undertake ongoing case-mix analyses of
patient data from secondary care hospi-
tals to (i) determine optimal, cost-effec-
tive care strategies, and (ii) identify
which categories of patients should be
directed to primary care facilities.

Trial the introduction of a compulsory
specialist referral mechanism with pri-
mary care facilities as the gate-keepers.

Appropriately implemented, these recom-
mendations, will improve the cost-effec-
tiveness of the response to the growing
problem of NCDs in China. Subject to the
level of success, this will become a poten-
tial model for many other low- and mid-
dle-income countries which will inevita-

bly face similar problems, with a slight

= time delay:.
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ntroduction of Haemophilus influenzae type B (HiB)
I containing pentavalent vaccines (a combination vac-

cine which protects against five killer diseases- diph-
theria, pertussis, tetanus, hepatitis B and Haemophilus in-
fluenzae type B) in the Universal Immunization Program
(UIP) was a far sighted decision taken in 2009 by the Min-
istry of Health and Family Welfare, Government of India.
This decision was based on the recommendations of Na-

tional Technical Advisory

rationale for introducing the vaccine as well as its efficacy
(5). The petitioners, comprising of a mixed group of med-
ical practitioners including paediatricians, policy advisors
to the Government of India, and a former civil servant (who
also oppose the introduction of Hepatitis B vaccine into the
UIP) claimed inter alia that the NTAGI had based its rec-
ommendation without considering data from studies which
reveal that the burden of meningitis caused by HiB in In-

dian children is much lower

Group on Immunization
(NTAGI) and was aimed at
reducing the burden of HiB
related infections (1). The
decision was supported by
the GAVI Alliance (formerly

of the vaccine.

Petitioners in High Court cite low disease
burden due to Hib and safety concerns as
main reasons for opposing the introduction

than in other parts of the
world (6, 7). Moreover, the
petitioners claimed that re-
cent evidence from coun-
tries which have used pen-
tavalent vaccine for several

known as the Global Alli-

ance for Vaccines and Immunizations) and in August 2009
they decided to provide funding worth US$ 165 million to
the Government of India to support the introduction of
pentavalent vaccine (2). The vaccine was to be introduced
in a phased manner. In the first phase, the vaccine would
have been rolled-out in 10 states and an estimated 18 mil-
lion infants were expected to receive the vaccine. The de-
cision of the Indian Government to introduce HiB vaccina-
tion into its UIP was hailed internationally by public health
practitioners as India constitutes 34% of the birth cohort
in GAVlI-eligible countries (3) and even in the absence of
population-based data, the country is estimated to have the
highest number of deaths due to HiB in children under 5
years of age (4).

However, the plans to introduce the vaccine were stalled
following the filing of a Public Interest Litigation (PIL) in
the Delhi High Court in December 2010, which questioned

years revealed that there was
no real benefit to children (8). They also claimed that the
vaccine had been withdrawn from neighbouring Bhutan
and Sri Lanka after reports of adverse effects following im-
munization with the vaccine. The Delhi High court sought
a reply from the Indian Council of Medical Research
(ICMR), NTAGI and Indian Ministry of Health (9). Under
increasing pressure, the government decided to halt the in-
troduction of the vaccine and set up an expert committee
to review all the available evidence on the HiB disease bur-
den, assess the need for introducing pentavalent vaccine as
a part of UIP and review the possible adverse effects. Al-
though the findings of the expert committee have not been
made public, recent reports in the media indicate that the
Indian Government plans to introduce the vaccine in two
South Indian states (Tamil Nadu and Kerala) in September
2011 (10,11). Amidst all this controversy; it is justified to
question if the objections raised by the petitioners were
based on sound evidence.
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In the absence of surveillance data or good quality com-
munity based studies with active ascertainment of cases of
invasive HiB disease to base the burden of disease estimate
in India, the only option is to use data derived from hospi-
tal — based studies with passive case ascertainment and
mathematical models based on systematic literature review
and vaccine probe studies. Using the latter approach, Watt
and colleagues estimated the burden of invasive HiB dis-
ease (which includes pneumonia and meningitis) in India
in 2000 to be about 2.4 million cases with 72 000 deaths
in children aged less than 5 years, which accounted for ap-
proximately 4% of all child deaths in India (4). It is well
acknowledged that the incidence of pneumonia far exceeds
meningitis while the latter has a higher case fatality ratio.
In 2008, Rudan and colleagues estimated that in India, 43
million new cases of clinical pneumonia in children under
the age of 5 years occur each year and result in 408 000
deaths (12). Using the estimates from the HiB study (4),
we estimate that around 215000 new cases of HiB pneu-
monia occur yearly in Indian children under the age of 5
years and result in over 61 000 deaths. Thus, studies have
consistently projected the burden of HiB disease in India
to be significant. The studies cited by the petitioners (7,
13) have serious limitations, making it extremely difficult
to generalise the results to the Indian population as a whole
— the studies were conducted more than 15 years ago in an

area which had, even at that time, less than half the infant
mortality rate compared to the Indian average; the investi-
gators only looked at HiB meningitis as an outcome; and
have themselves concluded that “these estimates are mini-
mal” (7). However, in the light of the present controversy,
it may be worthwhile to conduct a systematic literature re-
view of Indian studies to estimate the burden of HiB relat-
ed acute bacterial pneumonia and meningitis in India to
provide a clearer picture.

The concerns raised regarding the adverse effects of the
pentavalent vaccine appear to be unsubstantiated. The
World Health Organization had established a panel of in-
ternational experts to examine the reports of hypotonic-
hyporesponsive episodes (HHESs) following administration
of the pentavalent vaccine (HHE is a recognized adverse
reaction to whole-cell and acellular pertussis-containing
vaccines, and to HiB and hepatitis B vaccines). The expert
panel concluded that there was no evidence to establish a
causal relationship between pentavalent vaccine and any
of the deaths reported following its administration (14). It
also concluded that “the reporting rate of HHE following
the pentavalent vaccine (14.9 cases per 100000 doses) was
found to be well within the reported estimates of HHE fol-
lowing whole-cell pertussis-containing vaccines (21-250
cases per 100000 doses).” Following this, the Sri Lankan
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government decided to re-introduce the vaccine from Sep-
tember 2009. However, due to shortage of fresh stocks this
was only possible in February 2010 (15).

Contrary to the remarks on the lack of beneficial effects of
the vaccine, 150 countries across the globe that have al-
ready introduced HiB vaccine have reported a dramatic de-
cline in the incidence of invasive HiB disease and death.
Morris and colleagues in a systematic review of the effec-
tiveness of HiB vaccine demonstrated that HiB conjugate
vaccines were highly effective in reducing the incidence of
invasive HiB disease, with similar effectiveness seen across
geographical regions and different levels of socioeconomic
development. (16) Even in countries which have poor im-
munization coverage, indirect benefits of the vaccine have
been reported due to the herd effect. For instance, data
from Gambia have shown the benefits of herd immunity
even when vaccine coverage has been below 60% (17). The
vaccine should thus be effective in India where UIP cover-
age is poor. In fact, long before the NTAGI recommended
introduction of HiB vaccine into the UIP, the Indian Acad-
emy of Pediatrics had called for incorporating the vaccine
into the UIP (18).

The Cochrane study which has been cited by the petition-
ers to show that there is no benefit of a combination vaccine
in terms of disease burden reduction and immunogenicity
found that no studies reported the primary outcome for the
study ie, incidence of disease (8). The authors themselves
conclude that “[T]he results of this review should be viewed
with caution, mostly as an indication that high quality data
are lacking.” Moreover, Dutta and colleagues recently car-
ried out a phase-III multicentric trial of the pentavalent vac-
cine and found that the combination vaccine had a high
immunogenicity and was well tolerated (19). In resource-

poor settings like India, decisions to use the vaccine are ex-
pected to be guided by the cost associated with its introduc-
tion. While the concerns regarding the costs are legitimate,
recent data suggest that the cost of the vaccine has reduced
substantially. At present there are at least five Indian com-
panies manufacturing the vaccine. With one of the Indian
manufacturers, the Serum Institute of India, announcing in
June 2011 that they plan to sell the vaccine at US$ 1.75 (€
1.2) per dose, it is expected that the other manufacturers
will follow suit (20). In the future the price will reduce even
further — as a result of bulk procurement by the Govern-
ment and competition between the manufacturers. It has
already been demonstrated that any price lower than US$
2 (€ 1.4) per dose is highly cost effective (21).

The concerns regarding the introduction of a new vaccine
on an already overwhelmed public health system in India
appear to be valid. However, experience from other devel-
oping countries suggests that it is feasible despite limited
resources (22). Further, it may not be inappropriate to as-
sume that the opportunity offered by the introduction of a
new vaccine may provide the desired boost to the health
system through refresher trainings to the health workers
and generating demand among parents and caregivers and
may lead to an improvement in the routine immunization
coverage especially in the North Indian states. Hence, while
the decision regarding GAVI Alliance’ efforts to introduce
the pentavalent vaccine in India seems to be centred around
debates regarding the associated commercial consider-
ations, it may be prudent to focus more on the long-term
benefits of the vaccine and its potential to reduce mortality
and morbidity amongst children aged less than 5 years,
bringing the country closer to Millennuim Development
Goal 4.
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_dawn for low- and middle-
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he increasing number of mega sporting events,

| such as Olympic Games, the World Cup or Com-
monwealth Games, awarded to low- and middle-
income countries is, at first sight, a significant move in the
direction of fairness and equity. In 2010, South Africa host-
ed the football World Cup and India hosted the Common-
wealth Games, while Brazil -

pected poverty relief that would be provided by the event,
in the form of employment creation, infrastructure devel-
opment and tourism and marketing. From the initial eu-
phoria in 2004 when South Africa was awarded the rights
to host the mega event, projections of tourist numbers and
budget surpluses were significantly tempered in the run up
- to the event. The selling

will be hosting the football
World Cup in 2014 and the
Olympic Games in 2016. In
South Africa, during the bid-
ding process and in the lead
up to the hosting of the
World Cup, there was con-
siderable commentary on
the merits and otherwise of
South Africa hosting the
event, including benefits for
the host country in particu-
lar and the continent in gen-

Mega sporting events in South Africa, which
has the largest number of HIV-positive peo-
ple in the world, and India, with 1.8 million
deaths of children under 5 each year and 52
million stunted children, raise questions
about the effective and, as importantly, the
moral imperative of spending billions of dol-
lar to host a sporting event. From a health
perspective, selling alcohol and debt tar-
nishes further the notion of any intangible
benefits of mega events to low- and middle-

point for the 2010 World
Cup in South Africa cen-
tered on government spend-
ing on infrastructure devel-
opment and the expected
tourist windfall. Organizers
however, had to revise tour-
ist estimates down from an
initial 750000 to between
200000 and 250000 (2).
Tourism windfalls for mega
events are often overstated
— during the 2006 World

income countries.

eral. In the case of India, the
N

Cup in Germany, despite
J

Commonwealth Games was
specifically marketed as an event that would improve ‘na-
tional prestige’ (1). In this brief viewpoint, using South Af-
rica as a case study, I will outline a number of relevant
health and economic issues associated with mega sporting
events, and suggest that there are no tangible benefits to
hosting these events, and that any intangible benefits (such
as improving national prestige) are tenuous at best.

One of the central rationales for South Africa bidding to
host the football World Cup, which was being voiced to
the nation in many different shapes and forms, was the ex-

large numbers of visitors (in
line with expectations), hotel occupancy rates during the
World Cup actually dropped (3).

It has been shown that while World Cup football is ‘ex-
traordinarily’ profitable for international football associa-
tion, FIFA, the economic projections for host countries
usually overestimated the benefit and underestimated the
cost (4), with some commentators arguing that in other
mega sports events, such as the 2012 London Olympics,
there is in fact a deliberate misrepresentation of costs and
benefits (5). In terms of the misrepresentation of costs the
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2010 World Cup in South Africa was an
extreme example. In 2003, the estimate
for the construction of stadiums was
projected to be just over 1 billion rand
(US$ 130 million, € 92 million), which
by 2006 had ballooned to 8.5 billion
rand (just over US$ 1 billion, € 0.7 bil-
lion) with the final costs likely to far ex-
ceed this figure (6). To put the figures in
perspective, the cost of the Cape Town
stadium was 3 times the entire housing
budget for a single South African prov-
ince in 2010. In the case of India, the
initial budget of the Commonwealth
Games was US$ 412 million (€ 291 mil-
lion), with the eventual spend calculated
to be in the region of US$ 15 billion (€
11 billion) (7), while it has been report-
ed that the residents of New Delhi will
be paying for the Games in the form of increased prices of
land, basic commodities and petrol for the next 25 to 30
years (8). Matheson and Baade (9) have argued that mega
events are an even worse investment for low- and middle-
income countries than for rich countries, and that net
gains are invariably overestimated.

Collin and Mackenzie (10) have argued that there is a sig-
nificant tension between international sport and health
promotion when the image projected by FIFA of providing
a legacy for health and contributing to societal develop-
ment is in fact bankrolled by junk food producers and al-
cohol companies. While FIFA would never countenance
the sponsorship of the World Cup by a cigarette company
(in 2002, FIFA received an award from the WHO for their
tobacco free policy) (11), they appear to have no ethical,
economic or health objection to the event being sponsored
by a beer company (Budweiser), junk food producers
(Coke and McDonalds) or by a company that actively mar-
kets debt (Visa). This particular triangle of sponsors is an
inappropriate one for countries such as South Africa and
India, which are experiencing a health transition with si-
multaneous epidemics of infectious diseases, non-commu-
nicable diseases, as well as high levels of morbidity and
mortality associated with alcohol related violence and mo-
tor vehicle accidents (12,13). South Africa has the highest
rate of fetal alcohol disease in the world, with 7% of the
country’s mortality rate attributable to alcohol abuse (14).
In addition, South Africa has particularly high levels of obe-
sity, with 56% of women being overweight or obese (15).
Finally, South Africa’s debt levels are notably high (as a con-
sequence of easily accessible credit) with consequent inter-
est levels of 10%.

It is likely that the financial benefits for South Africa or In-
dia of hosting mega events will be negligible. It is also prob-

Photo: www.bigphoto.com

able that hosting the event will not provide poverty relief as
articulated in the rationale for hosting the World Cup, but
rather it is likely that it will increase inequality both region-
ally and within cities (4). One of South Africa’s major cities
(Port Elizabeth) has already begun a process of cutting back
on services in order to try and service the debt incurred
building a single World Cup stadium. The public relations
nightmare that preceded India’s hosting of the Common-
wealth Games, such as construction delays, bridges collaps-
ing, poor facilities and corruption allegations (7), has sure-
ly undermined any benefit of the games for ‘national
prestige’.

Having said this, South Africa has been described as a mir-
acle nation (16), with the transition from apartheid to a
democratic nation being a largely peaceful one. In 1995,
South Africa won the rugby World Cup with the then Pres-
ident Nelson Mandela sporting a rugby jersey with the cap-
tain’s number on it. This moment was seen as a pivotal one
in the process of South African nation building and begin-
ning a process of unifying all South Africans. It has been
argued that the true benefits of hosting the 2010 World
Cup for South Africa were to celebrate African culture and
to decrease Afro-pessimism (4). Such intangibles may be
important and undoubtedly need to be considered. How-
ever, in the case of South Africa (largest number of HIV-
positive people in the world) and India (1.8 million deaths
of children under 5 each year and 52 million stunted chil-
dren) (17), questions about the effective and (as impor-
tantly) the moral imperative of spending billions of dollar
to host a sporting event must be asked. This, together with
the questionable association, from a health perspective,
with multinationals selling alcohol and debt, tarnishes fur-
ther the notion of any intangible benefits of mega events to
low- and middle-income countries.
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The global health agenda beyond 2015 will inevitably need to broaden its focus from mortality re-
duction to the social determinants of deaths, growing inequities among children and mothers, and
ensuring the sustainability of the progress made against the infectious diseases. New research tools,
including technologies that enable high-throughput genetic and ‘-omics’ research, could be deployed
for better understanding of the aetiology of maternal and child health problems. The research need-
ed to address those challenges will require conceptually different studies than those used in the past.
It should be guided by stringent ethical frameworks related to the emerging collections of biological
specimens and other health related information. We will aim to establish an international birth co-
hort which should assist low- and middle-income countries to use emerging genomic research tech-
nologies to address the main problems in maternal and child health, which are still major contribu-
tors to the burden of disease globally.

. )
INTRODUCTION the international community to improve the prevention

and treatment of the main causes of child death and to ex-
Progress towards the reduction in child mortality target in pand access to health care. The exact causes of the sharp
Millennium Development Goal (MDG) 4 is being made in declines in child mortality have not been identified defini-
many low- and middle-income countries (1). Thisis main- | tively but successful countries have significantly increased
ly as a result of notable efforts of national governments and coverage of basic public health interventions and increased
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access to quality health services (1). The ‘advanced market
commitment’ programmes, which are heavily supported
by The Gates Foundation, Global Alliance for Vaccines and
Immunization and national governments of the developed
countries, will try to sustain and enhance the development
and implementation of vaccination against major patho-
gens throughout the developing world (2).

Many low- and middle-income countries are now experi-
encing a markedly different pattern of early mortality, with
more than half of child

tality reduction, we have witnessed a particular revolution
in biomedical research which was brought about by the
progress in genetic technology as a result of the Human
Genome Project (5).

Genome-wide association studies and whole-genome se-
quencing have led to an unprecedented level of discovery
with novel insights into human biology and the genetic
determinants of many common and rare human diseases.
However, common human diseases of late onset — such
as cardiovascular diseases,

deaths attributable to causes
directly related to birth and
very early infections and
complications — such as pre-
term birth complications,
birth asphyxia, congenital
anomalies, sudden infant
death syndrome and acci-
dents (3). At the same time,

attention is shifting from not

The progress made recently through the ap-
plication of novel genetic technologies in
large population cohorts has also exposed
the importance of very large and well-de-
signed studies with adequate power to test
study hypotheses. Large multi-centre stud-
ies using rigorous statistical approach lead
to reproducible and consistent findings.

most types of cancer, or
type 2 diabetes, which are
typical of the industrialized
countries, have a complex
aetiology, including large
numbers of strong environ-
mental, social and behav-
ioural determinants and

non-genetic risk factors.

For most traits studied, the

only ensuring survival, but

also attaining optimal development. A growing body of
evidence suggests that social and environmental influences,
especially during pregnancy and in early childhood, can
have important long term health and development impli-
cations (4). Another important trend that accompanies the
epidemiological and demographic transitions is increasing
inequities in child health outcomes within countries.

The global child health agenda for 2015 and beyond will
inevitably need to broaden its focus from mortality reduc-
tion to also addressing the social determinants of deaths,
growing inequities among children and mothers, and en-
suring the sustainability of the progress made against the
infectious diseases. With continued reduction in child mor-
tality, the focus of international efforts will also need to shift
from merely averting deaths to promoting better health,
development, social functioning and education of children
in the poorest countries and reduce the effects of inequity.
The research needed to address those challenges will re-
quire conceptually different studies than those used in the
past to address infectious causes.

HUMAN GENOME PROJECT
AND MEDICAL RESEARCH

The past decade has witnessed remarkable progress in the
development of more reliable, replicable and standardized
methods that have improved the quality of research in all
areas of human health and development. This is true
across a wide range of disciplines, from qualitative re-
search and indicators of quality of life or inequity, to cut-
ting-edge basic research. In parallel to global child mor-

contribution of genetic fac-
tors associated with those diseases is due to many com-
mon genetic variants, each with very small effects (6).
More importantly, the research into genetic determinants
of common human diseases has been very largely con-
fined to industrialized countries and focused on their
health needs, which form a relatively minor part of the
global burden of disease (6). Several researchers in the
field have expressed concern that genetic research into
common diseases of late onset conducted to date has
mainly been serving to increase the gap between the
health needs of the global poor and the rich (7).

In the past 2 million years of human evolution, diseases of
the late onset had little impact on the natural selection pro-
cesses that shaped the human genome. They occur in a
post-reproductive period and are therefore almost invisible
to selection. Thus their genetic architecture is likely to be
mostly defined by so-called ‘neutral evolution’. Diseases
and conditions that had a much greater power to shape hu-
man genetic make-up — the problems related to birth, ear-
ly child survival and maternal mortality — are still present
in low-income countries. Those are mainly the problems
occurring during labour and persisting infectious causes of
mortality of children and young people. They have been
shaping the human genome through natural selection. Ap-
plying new genetic technologies to study the genetic vari-
ants protecting from the major causes of maternal and child
deaths would likely yield significant insights into patho-
genesis of those diseases and mechanisms of evolved host
resistance. Moreover, some of these traits are likely to be
subject to balancing and shifting selection, and may reveal
larger genetic effects.

40 JUNE, 2011 » voL. 1 No.1  www.jogh.org



Another impact of the human genome project was the de-
velopment of technologies for fast and relatively cheap
sequencing of genomes. Currently, a polymerase chain
reaction (PCR) test for a specific infectious agent can be
developed in the course of few days through re-sequenc-
ing of the genome of an infectious agent, as demonstrated
by a recent example during the HIN1 (‘swine’) flu out-
break in 2009.

LARGE-SCALE BIOMEDICAL SCIENCE

The progress made recently through the application of nov-
el genetic technologies in large population cohorts has also
exposed the importance of very large and well-designed
studies with adequate power to test study hypotheses. Com-
parison of small candidate gene studies (which were rou-
tinely performed in 1990s and in the beginning of 2000s)
with large multi-centre collaborative genome-wide associa-
tion studies (which became very popular from about 2007)
shows that conducting many small studies with insufficient
power and without the standardized methodology is an in-
efficient use of resources and leads to inconsistent and false
positive reports in an overwhelming majority of cases. Con-
versely, large multi-centre studies using rigorous statistical
approach lead to reproducible and consistent results.

The need for large scale collaborative research programmes
is even more important as research turns to the study of
the interaction of genes and environment in causing disease
(8). This problem is not limited to genetic research. Infor-
mation on morbidity and mortality from the diseases of the
poor, which form the large majority of global burden of
disease and death, is often based on data from relatively
few studies conducted in different low-income contexts
without standardized methods. They often provide very
inconsistent estimates that are not comparable. The recent
progress made by genome-wide association studies and,
more generally, in the field of genetic epidemiology, has
highlighted the importance of ‘biobanks’. These are large
collections of biological material and extensive associated
epidemiological data from large population cohorts assem-
bled in a standardized way. They are designed and devel-
oped with close attention to quality assurance, so that
emerging technologies can be applied to generate high
quality reproducible data on very large numbers of well
characterised individuals. One of the main reasons why the
developing world is not enjoying potential benefits from
the application of novel epidemiological and genetic re-
search technologies is because there are very few biobanks
and large population cohort studies in low- and middle-
income countries available for systematic study (see Camp-
bell et al. (9) and McKinnon et al. (10) in this issue). Such
cohorts are becoming a pre-requisite for reliable research

into biological, environmental, genetic, behavioural and
social determinants of diseases relevant to their population.

THE CASE FOR LAUNCH OF AN
INTERNATIONAL DNA-BASED BIRTH
COHORT STUDY

The development of a very large dataset (‘biobank’) that
would include or contain directly comparable data on ep-
idemiological, biological and social factors and samples
representative of a large number of human populations
would allow researchers to study the determinants of dis-
eases which have made major contributions to the global
burden of disease, thus reducing the large inequity in re-
search effort on different causes of morbidity and mortal-
ity globally. An international biobank would allow re-
searchers in low- and middle-income countries to gain
access to emerging research technologies and use them to
study diseases that affect their populations. It would also
serve to build and enhance the research capacity in devel-
oping countries, to create a large collaborating network of
interested researchers globally, and to enable comparisons
between their results using the same methodology. The re-
sults of biomedical research that would be generated from
such a biobank would make a substantial contribution to
improving the available information on the morbidity, mor-
tality and the main risk factors for the diseases relevant to
the developing world and provide the opportunity to study
interactions between genes and a wide range of levels of
environmental exposures in causing diseases in different
contexts (8). The longitudinal nature of the study could
provide valuable information on long-term (life-course) ef-
fects of biological, environmental, genetic, social and other
factors and their interplay in the modern age.

The development of a global birth cohort would hold out
the promise of understanding genetic, environmental and
social determinants of health, development and survival of
pre-school children. It would also enhance our understand-
ing of the interactions of context-specific social, economic
and environmental factors and the human genetic make-
up. Ultimately, what will start as a cohort of newborns and
children will eventually, over the course of the 21 century,

One of the main reasons why low and mid-
dle income countries are not enjoying po-
tential benefits from the application of nov-
el epidemiological and genetic research
technologies is because there are very few
biobanks and large population cohort stud-
ies available for systematic study.
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develop into a longitudinal cohort study of adolescents, and
then adults with multiple data points through a time series.
This will allow testing many current hypotheses on the
causal role of different major risk factors — social, environ-
mental, behavioural and genetic — in human disease and
provide answers relevant to all human populations, rather
than being limited to high-income countries. It would cre-
ate a reliable information base that could assist in under-
standing the burden of health problems in mothers and
children globally. There would also be a role for this re-
source to help understand the genetic and other factors that
make children prone to poor response or adverse effects of
medicines or vaccines. The conduct of this coordinated
study in a consistent way across many sites from low- and
middle-income countries, starting with several ‘core’ sites
and expanding through addition of other sites interested in
following the same methodological approach, and includ-
ing up to 1 million newborns, would maximise the power
to address many high priority research and health care sys-
tem questions. Results would also be generalisable globally,
rather than confined to specific ethnic, social or economic
groups. Through parallel recruitment and involvement of
mothers, it would serve to integrate research into inter-
linked maternal and child health problems.

Building up an all-inclusive international biobank based
on best research practice would, over time, develop into a
resource that could serve the research needs of many di-
verse groups of researchers from developed and developing

countries alike. The principle that would underlie this co-

hort is adherence to the highest ethical standards, which
have now been developed through the setting up of large
biobanks in developed countries, and also the principles
of open access to anonymised data (consistent with adher-
ence to ethical principles and local approvals) to interested
researchers with legitimate research ideas. This is in line
with the emerging ‘open science’ framework, which en-
abled open discussion and reanalysis of existing data. Strin-
gent adherence to the highest ethical standards needs to be
emphasized throughout each study as one of the goals of
the larger project. The development of an international bio-
bank would involve the human and technological capacity
of developing countries to work on this project and to as-
sist in building their research capacity and competitiveness.

In many countries there will be a strong sensitivity towards
allowing foreign institutions to access genetic material.
Most poor countries will rightly fear that any commercial
interests from this type of research will only benefit rich
countries. Some of them already have laws in place which
restrict sending any biological materials outside their bor-
ders, particularly those that may have commercial implica-
tions. This is why planning an international birth cohort
based on DNA will require developing of local capacity. Lo-
cal researchers will need to be trained to obtain biological
materials in the same way across many field sites, store
them properly, and generate data locally, while the analysis
of the data could then be standardized and centralized. Pre-
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serving commercial interests from any patents and sharing
them fairly with all the participants from low and middle
income countries will represent an important challenge.

WHY IS THE TIME RIGHT?

We need a vision beyond the MDG#4 timeframe of 2015. It
is time to move beyond focusing on simply averting child
deaths and to start planning for this resource. We now have
standard operating procedures developed specifically for
setting up biobanks and validated genetic technologies and
analytical methods for replicable and reliable genetic anal-
yses (11,12). We also have standard ethics principles that
are applicable to biobanks and large experience in setting
up biobanks in high-income countries (13). Greatly im-
proved communication globally, through internet and mo-
bile phones, and cheaper international travel, has enabled
a new kind of research. It is based on massive collabora-
tions of scientists, big projects and large sample sizes, and
it generates more reliable results. We propose that global-
ization of the lifestyle, industry, and many other segments
of human activity should be followed by globalization of
research into human health and development. There is in-
creasingly a technological capacity in developing countries
that could support this kind of vision. For example, sev-
eral large international organizations, multilateral agencies
and even donor foundations have both the legitimacy and
organisational infrastructure to provide parallel access to
many field sites in low-income countries. They also repre-
sent a well-known ‘brands’ in the international communi-
ty that could ensure wide participation and commitment
from all those taking part in this study. Some organizations
and agencies maintain programmes of regular and repeated
contacts with a high proportion of children in low resource
settings, which could provide a highly cost-efficient frame-
work for recruitment and longitudinal follow up through-
out early childhood.

In addition, the incredibly fast progress in development of
supporting genetic research technologies, which led to
many recent genetic breakthroughs through genome-wide
association studies, is beginning to make this vision in-
creasingly realistic. In fact, technological advances are now
the main driver of the research progress. It can already be
assumed that the appropriate research technologies will
become affordable in several years to perform large-scale
whole-genome sequencing projects. The costs of genotyp-
ing and sequencing of the human genome have been fall-
ing rapidly since the year 2000 — from about US$ 3 billion
(€ 2.1 billion), which was spent to sequence the first hu-
man genome, to only about US$ 4000 (€ 2800) in early
2011 (14-15). The time required to sequence the entire
human genome has also fallen from 11 years to only a few
hours (14-15).

We need to anticipate the possibility of affordable mass-
sequencing several years from now. With this vision, the
remaining time would be well spent developing and as-
sembling the datasets from many countries and designing
studies which will be the most informative, assuming the
availability of genomic information (16).

WHAT SHOULD BE THE STUDY DESIGN
OF GENERATION 2015?

The study sample should be large and represent many of
the world’s populations. In each country, a local academic
expert in paediatrics/neonatology or obstetrics would be
identified and would be responsible for obtaining ethics
approval from the nationally relevant body to conduct the
study. This person should also be a key / committed mem-
ber of the study team and should own and drive the pro-
cess at the country level.

The study would typically involve one large urban teach-
ing hospital and 3—4 health facilities in less developed and
rural regions. In each country, a proportional number of
newborns and mothers would be recruited to achieve a
global sample size of up to 1 million newborns and as many
of their mothers and fathers. A sample size of this magni-
tude is required to ensure sufficient number of cases with
different social, economic, behavioural, health and devel-
opment outcomes in different contexts for an adequate,
globally representative study. Each pregnant woman would
be informed about the goals of the study and she would be
asked to give informed consent for herself and the new-
born. In some countries, the signature of the father will also
be required. At birth, a baseline questionnaire with the ba-
sic information would be filled out for each mother and
child, and a blood sample would be obtained from each
participant. Any complications during birth would be re-
corded, as well as the basic anthropometric, clinical and
psychomotor assessment of the child.

RESEARCH OUTCOMES AND BENEFITS
OF GENERATION 2015

Likely short term research outcomes of Generation 2015 for
children would be:

* Description of the morbidity and mortality associ-
ated with major child diseases, preterm birth and
pregnancy complications;

e Description of normal and abnormal growth and
development; and of health and disease from foetal
life until early adulthood,;

* Identification of biological, environmental, genetic,
and social risk factors and their interactions for
major child diseases and pregnancy complications
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in different contexts (including those associated
with low birth weight, preterm birth and congeni-
tal anomalies; eclampsia, antepartum haemor-
rhage, placental abruption, thromboembolism and
postpartum sepsis);

Identification of biological, environmental, genetic,
and social determinants of host resistance against
the major neonatal and childhood infections (such
as neonatal sepsis, pneumonia, diarrhoea) and de-
terminants of immune system development;

Identification of biological, environmental, genetic,
and social determinants of malnutrition and stunt-
ing (including micronutrient deficiencies);

Identification of biological, environmental, genetic,
and social determinants of child development (in-
cluding motor, behavioural, cognitive and psycho-
motor development);

Understanding of genetic and environmental deter-
minants of host-pathogen interactions, carriage of
microorganisms, immune response to vaccination,
and antibiotic resistance.

Linking the whole genome studies to similar studies

that are starting on global pathogens (17).

For mothers, short term research outcome could include:
¢ Description of the mortality and morbidity associ-

ated with the major maternal diseases and pregnan-

cy complications;

Identification of biological, environmental, genetic,
and social risk factors for these conditions and their
complications (including eclampsia, placenta pre-
via, lactation duration, postpartum haemorrhage,
twinning, obstructed delivery, and puerperal sepsis)
in different contexts.

Research outcome for participating countries could be:

e Training of local staff and development of local re-
search capacity, establishing local biobanks and in-
ternational competitiveness in biobanking;

* Possibility to participate in research at a high inter-
national level through large collaborations and to
compatre its capacity and progress in maternal and
child health research with other countries.

Finally, likely indirect research opportunities afforded by
Generation 2015 would be:
¢ Identification of genes, gene-environment and gene-
social interactions;
* Identification of biomarkers for birth related and
early childhood disease outcomes or adverse events;
* Establishing global standards for the frequency of
gene variants in different populations;
* Defining the content of a genotyping array contain-
ing the major disease associated variants across all
global population groups;

* Studying the effects of urbanization on genetic struc-
ture of populations and impact of admixture on dis-
ease traits;

* Studying of the migrations of historical human pop-
ulations;

* Looking for ‘signatures’ of natural selection in the
genome.

WHAT IS THE PROPOSED STRATEGY OF
DEVELOPMENT OF GENERATION 20157

In the first phase, several ‘core sites’ would be chosen in
low- and middle-income countries, in which the approach
would be piloted. The sites would fall in one of two catego-
ries: 1) they would be set up in each one of the BRICS
countries — Brazil, Russia, India, China and South Africa —
i.e., the five very large and rapidly developing economies.
Those five countries are front-runners among the develop-
ing nations and their economic potential and research ca-
pacity are both on a remarkable increase. These countries
should have most interest in, and ability to, harbour study
sites in which DNA-based birth cohorts could be devel-
oped, as a logical next step necessary to acquire competi-
tiveness in genomic research at an international level; 2)
they would be set up in several rare sites in low-income
countries in which high-quality research was being con-
ducted for many years, and study populations are used to
research of effectiveness of different interventions. These
study sites were set up by driven individuals from low-in-
come countries, frequently through bilateral collaboration
with a western institution. Because of randomized con-
trolled trials that are being conducted at such sites, the
studies have availability of ‘cold chains’ required for vac-
cine delivery, appropriate ethics approvals, and a motivated
team of researchers and study populations. They represent
rare and relatively unique sites where a proper DNA-based
biobank could be set up.

The pilot studies in those several selected sites would im-
prove our knowledge and understanding of the challenges
with developing biobanks in low- and middle-income
countries. We would aim to develop standardized study
protocols based on those early experiences, and then invite
groups from many more low- and middle-income countries
to join this Generation 2015 with their data collections as-
sembled in a standardized way. Through this ‘snowballing’
development, we would hope to achieve sufficiently large
numbers to develop a true international DNA-based birth
cohort, which would allow studying of genetic determi-
nants of health and disease in children across the world,
but also try to document the effects of inequity and socio-
economic differences on children’s biology and develop-
ment potential.

44 JuUNE, 2011 * voL. 1 No. 1



10.

11.

12.

13.

14.

15.

16.
17.

The views expressed in this article are those of the authors and do not necessar-
ily reflect the official policy or position of the Department of the Navy, Depart-
ment of Defense, nor the U.S. Government.

Copyright Statement: Author Claudio E Lanata is an employee of the U.S. Gov-
ernment. This work was prepared as part of his official duties. Title 17 U.S.C. §
105 provides that ‘Copyright protection under this title is not available for any
work of the United States Government’. Title 17 U.S.C. § 101 defines a U.S.
Government work as a work prepared by a military service members or employ-
ees of the U.S. Government as part of those persons’ official duties.

. Bhutta ZA, Chopra M, Axelson H, Berman P, Boerma T, Bryce J, et al. Countdown to 2015 decade report

(2000-10): taking stock of maternal, newborn, and child survival. Lancet. 2010;375:2032-2044.

. Levine MM, Robins-Browne R. Vaccines, global health and social equity. Immunol Cell Biol. 2009;87:274-278.
. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani DG, et al. Global, regional, and national

causes of child mortality in 2008: a systematic analysis. Lancet. 2010;375:1969-1987.

. Engle PL, Black MM, Behrman JR, Cabral de Mello M, Gertler PJ, Kapiriri L, et al. Strategies to avoid the

loss of developmental potential in more than 200 million children in the developing world. Lancet.
2007;369:229-242.

. Manolio TA, Collins FS. The HapMap and genome-wide association studies in diagnosis and therapy. Annu

Rev Med. 2009;60:443-456.

. McCarthy MI, Abecasis GR, Cardon LR, Goldstein DB, Little J, loannidis JF, et al. Genome-wide association

studies for complex traits: consensus, uncertainty and challenges. Nat Rev Genet. 2008;9:356-369.

. Wonkam A, Muna W, Ramesar R, Rotimi CN, Newport MJ. Capacity-building in human genetics for developing

countries: initiatives and perspectives in sub-Saharan Africa. Public Health Genomics. 2010;13:492-494.

. Cornelis MC, Agrawal A, Cole JW, Hansel NN, Barnes KC, Beaty TH, et al. The Gene, Environment Asso-

ciation Studies consortium (GENEVA): maximizing the knowledge obtained from GWAS by collaboration
across studies of multiple conditions. Genet Epidemiol. 2010;34:364-372.

. Campbell A, Rudan I. Systematic review of birth cohort studies in Africa. Journal of Global Health.

2011;1:46-58.

McKinnon R, Campbell H. Systematic review of birth cohort studies in South East Asia and Eastern Medi-
terranean regions. Journal of Global Health. 2011;1:59-71.

Betsou F, Barnes R, Burke T, Coppola D, Desouza Y, Eliason J, et al. Human biospecimen research: experi-
mental protocol and quality control tools. Cancer Epidemiol Biomarkers Prev. 2009;1818:1017-1025.
Public Population Project in Genomics. P3G Observatory. Available at: http://www.p3gobservatory.org/.
Accessed: 21 March 2011.

Gurwitz D, Fortier I, Lunshof JE, Knoppers BM. Research ethics. Children and population biobanks. Sci-
ence. 2009;325:818-819.

Mardis ER. A decade’s perspective on DNA sequencing technology. Nature. 2011;470:198-203.

Marshall E. Human genome 10th anniversary. Waiting for the revolution. Science. 2011;331:526-529.
Butler D. Human genome at ten: Science after the sequence. Nature. 2010;465:1000-1001.

Croucher NJ, Harris SR, Fraser C, Quail MA, Burton J, van der Linden M, et al. Rapid pneumococcal evo-
lution in response to clinical interventions. Science. 2011;331:430—434.

Correspondence to:

Centre for Population Health Sciences
University of Edinburgh

Teviot Place

Edinburgh EH89AG

Scotland

UK

igor.rudan@ed.ac.uk

www.jogh.org  JUNE, 2011 ¢ voL. 1 No. 1 45

(9]
j
Z
@)
[a W
=
=
>



http://www.p3gobservatory.org/

Harish Nair and Rajmohan Panda

journal of

glebal

health

Systematic review of birth cohort
studies In Africa

Alasdair Campbell

1o Aim In sub-Saharan Africa, unacceptably high rates of mortality
1801’ Rudan” amongst women and children continue to persist. The emergence

) ) of research employing new genomic technologies is advancing
' Centre for Population Health Sciences

and Global Health Academy, University
of Edinburgh, Scotland, UK cohort studies conducted in sub-Saharan Africa and to consider their

knowledge on cause of disease. This review aims to identify birth

2 Croatian Centre for Global Health, University suitability as a platform to support genetic epidemiological studies.

of Split School of Medicine, Split, Croatia Methods A systematic literature review was conducted to identify
birth cohort studies in sub-Saharan Africa across the following da-
tabases: MEDLINE, EMBASE, AFRO and OPENSsigle. A total of 8110
papers were retrieved. Application of inclusion/exclusion criteria re-
tained only 189 papers, of which 71 met minimum quality criteria
and were retained for full text analysis.

Results The search revealed 28 birth cohorts: 14 of which collected
biological data, 10 collected blood samples and only one study col-
lected DNA for storage. These studies face many methodological
challenges: notably, high rates of attrition and lack of funding for
several rounds of study follow up. Population-based ‘biobanks’ have
emerged as a major approach to harness genomic technologies in
health research and yet the sub-Saharan African region still awaits
large scale birth cohort biobanks collecting DNA and associated
health and lifestyle data.

Conclusion Investment in this field, together with related endeav-
ours to foster and develop research capacity for these studies, may
lead to an improved understanding of the determinants of intrauter-
ine growth and development, birth outcomes such as prematurity
and low birth weight, the links between maternal and infant health,
survival of infectious diseases in the first years of life, and response
to vaccines and antibiotic treatment.
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Dr Igor Rudan The last two decades have seen a dramatic rise in research output in lon-
Centre for Population Health Sciences gitudinal birth cohort studies (Figure 1) (1). Several large quality birth
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Edinburgh EHS9AG countries (2—11). These studies provide useful insight into the develop-
Scotland, UK mental, social and environmental exposures that interact in determining
igor.rudan@ed.ac.uk disease risk (4—6) and they have led to many notable discoveries (7-9).
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In recent years, large ‘biobank’ studies have emerged as the
most successful way of harnessing new genomic technolo-
gies, with the aim of providing resources for the future in-
vestigation of the separate and combined effects of genetic,
environmental and lifestyle factors underlying multifaceted
human diseases (10). The value of combining epidemio-
logical and genomic data by using large scale cohort study
design is growing in recognition and studies recruiting
more than 500000 participants are already established or
underway. These studies, such as the UK Biobank (11),
have focussed mainly on studying the major common dis-
eases of public health importance, amongst adults in the
developed world.

Many diseases of the poor, which represent the greatest
health burden in terms of global mortality, have largely
been neglected from this field of research. In 2008 there
were an estimated 8.8 million child deaths; 5.97 million
(68%) were caused by infectious diseases and nearly half
(4.20 million) of the deaths occurred in Africa (12). Glob-
al child mortality has fallen since 1990, yet the targets out-
lined in the Millennium Development Goals to reduce this
by two thirds before 2015, are not being met by many
countries (13). In sub-Saharan African (SSA) countries,
maternal complications of pregnancy and communicable
diseases of women and children are still major public
health concerns, with an unacceptably high burden of mor-
tality (2,12,13).
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Figure 1 Number of publications resulting from a search of the 1ST

Web of Science database for any article containing the term ‘birth
cohort study’ in the past 20 years; no language or other restrictions.

A study by Moran et al (14), at the Institute for Interna-
tional Health in Sydney, observed a marked discrepancy
between funding for research and development relative to
disease burden. This mismatch (with very low research in-
vestment relative to disease burden) was most notable for
bacterial pneumonia and diarrhoea which account for 18%
and 15% of global child deaths respectively, most of these
death’s being concentrated in several large developing
countries in SSA and South East Asia (12). In addition to
this, the transferability of research findings on determinants
of disease from high-income countries to SSA may be lim-

ited. For example, between African and European studies
different distributions of genetic polymorphism have been
found which determine genetic susceptibility to both com-
municable disease (eg, malaria, HIV, tuberculosis) and non-
communicable disease (eg, breast and prostate cancer)
(15). Birth cohort studies conducted in high income coun-
tries fail to represent the conditions in poverty stricken ar-
eas of the world and there is a clear need for broader geo-
graphical representation in this area of research.

The aims of this review were 3-fold:

1. to provide a systematic review of birth cohort stud-
ies from SSA and discuss some important charac-
teristics of these studies (population size, length of
study, and follow up frequency);

2. to examine the methodology of and the data col-
lected from birth cohort studies in SSA;

3. to offer recommendations on the feasibility and sus-
tainability of support for this area of research based
on the findings of this review and in the context of
the existing literature.

METHODS

Search strategy

After initial scoping exercises and input from a librarian to
provide MeSH headings and keywords pertinent to this
study, a systematic search was conducted across the follow-
ing databases (Figure 2):

1) via OVID: Medline (1950 onwards) on 30 July
2010 and Embase (1980 onwards) on 19 August
2010, using the strategy outlined in Table 1;

2) via the Global Health Library Regional Index:
AFRO on 22 August 2010, using ‘cohort’ as a key-
word;

3) search of grey literature: via OpenSIGLE on 22 Au-
gust 2010, using ‘birth’ and ‘cohort’ as keywords.

An informal search of Google Scholar produced no addi-
tional results.

Reference lists of finally selected papers were hand searched
for further studies.

The aim of this search was to identify all birth cohort stud-
ies and not necessarily all publications relating to each
study.

Inclusion/exclusion criteria

We defined a birth cohort study as a study collecting data
from a group of people born at a similar time, by active
(medical examinations etc) and/or passive (hospital re-
cords, etc.) surveillance, with follow up over a variable pe-
riod of time (months to decades) (Table 2). Initial inclusion
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Table 1 Search strategy for Medline and Embase*

Birth cohort
1. (birth* adj3 cohort*).ti,ab.

Longitudinal studies

5. Longitudinal Studies/

Tabhle 2 Inclusion and exclusion criteria for assessing the studies
relevant to birth cohorts in sub-Saharan Africa

Inclusion criteria Exclusion criteria

6. cohort* survey*.ti,ab.
7. panel stud*.ti,ab.
8. panel survey*.ti,ab.

2. (pregnan* adj3 cohort*).ti,ab. OR
3. famil* cohort* .ti,ab.
4. (birth* adj3 longitudinal).ti,ab.

AND

Developing countries

1. exp Developing Countries/

2. africa/ or africa, northern/ or algeria/ or egypt/ or libya/ or morocco/
or tunisia/ or “africa south of the sahara”/ or africa, central/ or cam-
eroon/ or central african republic/ or chad/ or congo/ or “demo-
cratic republic of the congo”/ or equatorial guinea/ or gabon/ or
africa, eastern/ or burundi/ or djibouti/ or eritrea/ or ethiopia/ or
kenya/ or rwanda/ or somalia/ or sudan/ or tanzania/ or uganda/ or
africa, southern/ or angola/ or botswana/ or lesotho/ or malawi/ or
mozambique/ or namibia/ or south africa/ or swaziland/ or zambia/
or zimbabwe/ or africa, western/ or benin/ or burkina faso/ or cape
verde/ or cote d'ivoire/ or gambia/ or ghana/ or guinea/ or guinea-
bissau/ or liberia/ or mali/ or mauritania/ or niger/ or nigeria/ or
senegal/ or sierra leone/ or togo/ or “antigua and barbuda”/ or cuba/
or dominica/ or dominican republic/ or grenada/ or guadeloupe/ or
haiti/ or jamaica/ or “saint kitts and nevis”/ or saint lucia/ or “saint
vincent and the grenadines”/ or central america/ or belize/ or costa
rica/ or el salvador/ or guatemala/ or honduras/ or nicaragua/ or
panama/ or panama canal zone/ or mexico/ or argentina/ or bolivia/
or brazil/ or chile/ or colombia/ or ecuador/ or guyana/ or paraguay/
or perw/ or suriname/ or uruguay/ or venezuela/ or asia, central/ or
kazakhstar/ or kyrgyzstan/ or tajikistan/ or turkmenistan/ or uzbeki-
stan/ or cambodia/ or east timor/ or indonesia/ or laos/ or malaysia/
or myanmar/ or philippines/ or thailand/ or vietnam/ or asia, west-
ern/ or bangladesh/ or bhutan/ or india/ or sikkim/ or afghanistan/
or iran/ or iraq/ or jordan/ or lebanon/ or syria/ or turkey/ or yemen/
or nepal/ or pakistan/ or sri lanka/ or exp china/ or korea/ or “dem-
ocratic people’s republic of korea” or “republic of korea”/ or mon-
golia/ or albania/ or lithuania/ or bosnia-herzegovina/ or bulgaria/
or byelarus/ or “macedonia (republic)”/ or moldova/ or montenegro/
or romania/ or russia/ or serbia/ or ukraine/ or yugoslavia/ or exp
transcaucasia/ or armenia/ or azerbaijan/ or “georgia (republic)”/ or
comoros/ or madagascar/ or mauritius/ or seychelles/ or fiji/ or
papua new guinea/ or vanuatu/ or palau/ or samoa/ or tonga/

10. low income countr*.tw.
11. middle income countr*.tw.
12. (low adj2 middle income countr*).tw.

Stage 1

« birth cohort/ longitudinal cohort

Stage 1

« enrolment at >10 years

or cross sectional study of longitudi- of age

nal population

* primarily a pregnancy

or qualitative review of birth cohort.
« low and middle income countries
* reporting primary results

or insight to methodology

or meta-analysis of studies

study limited to birth
weight follow up

Stage 2 Stage 2 —Quality criteria

e minimum of 12 months
of follow up

e minimum cohort size
of 500

e less than 60 months of
age at induction

« country in WHO South Saharan
African Region

Systematic
review of the
literature
n=28110

Titles and
abstracts
screened for
relevance

Selected for
abstract analysis
n =705

Excluded
n = 7405

REASONS FOR

EXCLUSION Limited to

countries in WHO

*Within each box all terms were combined with Boolean operator OR.
Developing countries were those defined by the World Bank list of econ-
omies (July 2010) as low- or middle-income.

criteria were sensitive but not specific, so that we could re-
trieve longitudinal studies which, whilst not necessarily
meeting strict definitions of birth cohort studies, are useful
in providing an overview of the characteristics of studies
collecting longitudinal data in infancy/childhood in SSA.
For more specific birth cohort analysis, strict criteria were
applied to studies in a follow-up to the initial assessment.
Studies that met the criteria were retained for full text anal-
ysis in order to focus further on quantitative and qualitative
aspects of data collection.

qguality See SSA region
inclusion/
exclusion
criteria
Stace 1
stlllly Not a Excluded 1824 LONGITUDINAL
i-tudi- _ TUDIES IN YOUNG
type i?;;iégil n =516 CHILDREN FROM SSA
Pregnancy
cohort Application
. of further
Subjects inclusion/

not human exclusion criteria

methods/ | No results

results or methods [
reported
Incomplete Excluded SELECSTEJGIEO§ FULL
detailing of n=118 PAPER REVIEW
cohort n="n
study
population,
selection or 28 birth cohort
follow up* studies
other Duplicates

Figure 2 Summary of the literature search.
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Data extraction

Studies included in Stage 1 were extracted to an Excel file
and analysed by abstract alone. This exercise aimed to pro-
vide background perspective of longitudinal studies in SSA
rather than provide comprehensive data extraction. Stud-
ies included for full paper review (Stage 2) were assessed
in full and the data obtained was intended to be compre-
hensive.

Both qualitative and quantitative data were assessed. Stud-
ies were assessed by categories that included, but were not
limited to, biological samples (such as blood, DNA and
urine); anthropometric data; cognitive, psychological and
other developmental indicators; socioeconomic data; meth-
odological challenges; and attrition.

RESULTS

Abstract analysis of 189 papers produced data from 124
longitudinal cohort studies (Table 3 and Figure 3) meet-
ing Stage 1 criteria. Abstracts were analysed for basic study
characteristics (Table 3).

Study characteristics — Stage 1

Study size: The study sizes ranged from 30 to 11,342 par-
ticipants. 79 of the studies recruited 1000 or less partici-
pants and only 27 studies recruited more than 1000 at in-
duction. 59 recruited less than the quality criteria (500
participants) suggested in this study.

Follow up: 53 studies began data collection either in the
antenatal period or at birth. The follow up period of par-
ticipants ranged from 3 months to 20 years. The ‘Birth To
Twenty’ study in South Africa is the longest running, has
followed the initial cohort for 20 years and is still ongoing.
The majority of the studies (n = 63), however, followed the
cohort for 2 years or less.

Frequency: Frequency of follow up ranged from daily to
two-yearly. Most abstracts did not report data on follow up
frequency and full text analysis was needed.

Methods: 48 studies were identified that followed a spe-
cific population. The large majority of studies identified for
setting were conducted in the community.

Study characteristics — Stage 2

The study characteristics of the full paper reviews are found
in Table 4. Analysis of 71 full text publications produced
data for 28 separate birth cohort studies. All further results
relate to these 28 studies.

Study size: Of the 28 studies retained for full paper analy-
sis, the median number of participants at induction is
1272, ranging from 571 to 11342.

Tahle 3 Characteristics of 124 birth cohort studies in Sub-Saha-
ran Africa (SSA)

Size of study* 0-500 49

501-1000 22

1001-1500 6

1501-2000

2001-2500

>2500 11

Not reported 26
Maximum age at Antenatal-birth 53
enrolment (months) 0-12 14

13-24

25-36

37-48

49-60 12

>60 10

Not reportedf 22
Duration of follow up 0-24 64
(months) 25-48 13

49-72 7

73-96

96-120

>120

Not reported 31
Follow up frequency Daily 1
(months) Weekly 5

Monthly 13

2-6 monthly 17

>6 monthly 15

Not reportedt 74
Setting Community based 46

Facility based 7

Not reported 71
Specific population Born to HIV+ mother 19

Malaria endemic area 9

Malnourished/ underweight

Intervention population 2
Not specific 76
Other 12

* Sometimes varied between publications.
T Details not presented in abstract.

Follow up: Median follow up was 24 months, ranging from
12 to 216 months. Median frequency of follow up was bi-
monthly, ranging from bi-weekly to five annualy.

Age at induction: The mean age of study participants at
induction was 17 months.

Biological measurements

Blood: Ten of the studies collected blood from study par-
ticipants (Table 5). A number of these ten studies also took
other blood samples, including: maternal blood (n = 8),
cord blood (n = 5), placental blood (n = 3) and blood smears
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Figure 3 Number of birth cohort studies in Sub-Sahran Africa (SSA) by country. Coloured boxes refer number of
studies in each country (out of 124 birth cohorts). Blue spots relate to the specific locations of the 28 cohorts
which met full quality criteria. One paper was not presented due to multiple locations of study site.

(n = 5). Analysis of samples varied. The most common tests
performed on samples were ELISA and Western blot for HIV
status and Giemsa stain for malaria.

DNA: most of the longitudinal studies in SSA did not take
DNA samples. Five studies collected DNA: 3 were to assess
HIV status, 1 to detect malaria and only 1 stored DNA. The
‘Birth to Twenty’ study in South Africa began DNA collec-
tion in 2005 and currently has samples for 2200 partici-
pants.

Other biological samples

Very few other biological samples were taken by studies.
Thirteen of the 28 studies collected no biological data at all.

Anthropometry: 18 studies detailed methods of anthropo-
metric measurements. The World Health Organisation/ Na-
tional Centre for Health Statistics were the most common-
ly used growth references.

Other data: Only one study measured psychological vari-
ables. Measurement of nutrition, cognitive development,
socio-economic status and psychological variables most
frequently used questionnaire based data collection.

Loss to follow up

Attrition in SSA birth cohorts, measured from induction to
last follow up, has a median of 28% ranging from 0% to
72.9%. Attrition rates were as follows: 0 to 10% attrition
in 4 studies, 11-20% in 1 study, 21-30% in 4 studies, 31—
40% in 3 studies and more than 40% in 4 studies. Twelve
studies did not clearly report loss to follow up.

Problems reported by studies leading to high rates of attri-
tion included: high infant mortality rates, family relocation,
refusal to participate, maternal death, wave attrition (not
present for one follow up, but return for the next) and fail-
ure of researchers to retrace study individuals.

Efforts to promote successful follow up included: provid-
ing participants with incentives — eg, ‘Birth To Twenty’ pro-
vided participants with basic mobile phones to aid contact;
the Asembo bay cohort study provided free health clinics
for all participants and a gift pack containing baby care
items was given to mothers (this reduced attrition from
18.9% in 1992 to 7.7% in 1994). The Asembo Bay study
also provided free medications, immunizations, and trans-
portation to and from the study clinic, which contributed
to a rate of loss to follow-up of only 4 percent over the first
18 months of follow up.
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Tahle 4 Characteristics of studies included for analysis

T Cotorr | Maximum Act | £ F A *
N R O e R
60 ¥ ¥

Carme 1984; . . .
Guillo du Bodan 1984 Congo Linzolo 1984+ retrospective 1003 birth
Carme 1992; Carme 1994 Congo Linzolo 1981  retrospective 2424 birth 24 twice ¥
Adjorlolo-Johnson 1994 Cote d’Ivoire  Abidjan 1990  prospective 619 birth 3 monthly 4.4
Democratic
Greenberg 1991 Republic of Kinshasa 1986  prospective 587 9 18 ¥ 4
Congo
Democratic
Hauspie 1989 Republic of ¥ 1977  prospective 4030 48 48 ¥ F
Congo
Democratic
Van Lerberghe 1986 Republic of Kasongo 1974 prospective 4273 60 12 ¥ 26
Congo
Ryder 1994a; Democratic
Ryder 1994b Republic of Kinshasa 1986  prospective 1091 birth 36 monthly ¥
Congo
Alemu 1996; Asefa 1996; Asefa 1998; L. ) . )
Lesaffre 1000 Ethiopia Jimma 1992 prospective 1563 birth 12 2 monthly 14
Byass 2008 Ethiopia Butajira 1987  prospective 1884 birth 216 monthly/ ¥
quarterly
Lindtjorn 1992 Ethiopia Dubluk/ Elka 1989  prospective 828 60 24 2 weekly ¥
Kristensen 1 2000 Guinea-Bissau ¥ 1990  prospective 8752 birth 20 ¥ of
Fegan 2007 Kenya ¥ 2004  prospective 3500 59 24 yearly ¥
Malhotra 2009 Kenya ¥ 2002  prospective 586 birth 36 6 monthly 34
McElroy 1999; McElroy 2000; McElroy 2001 Kenya Asembo bay 1992  prospective 9428 birth 48 2 weekly 28
Nokes 2004; Ochola 2009 Kenya Kilif 2002  prospective 635 birth 12 monthly 10
Oomen 1979 Kenya Machakos 1974 prospective 568 60 22 monthly 32
ter Kuile 2003; van Eijk 2002 Kenya Kisumu 1996  prospective 661 0 12 monthly 46
Cohen 1976 Lesotho 3 1969 CohorVCross 594 60 60 ¥ i
sectional
Maleta 2003 Malawi Lungwena 1995  prospective 767 0 36 monthly 72.9
Malawi,
Chilongozi 2008 Tanzania, ¥ 2001  prospective 2383 0 12 2 monthly 44
Zambia
analysis of two
Elguero 2005 Senegal ¥ 1989 birth cohorts 11342 0 24 ¥ ¥
mixed retro-
Simondon 1998 Senegal Niakhar 1983 spective/ 1650 60 120 twice 46.8
prospective
Kristensen 2006 South Africa  Soweto 2000  prospective 571 0 12 2 weekly 21
Reid 1990 South Africa  Prieska 1932 retrospective 1227 Orf?;;g 48 twice 325
Adair 2009; Ellison 2000; Griffiths 2008;
Heerden 2010; Jones 2008; MacKeown 2000;
MacKeown 2003 MacKeown 2007; Martorell antenatal
2010; Naicker 2010; Norris 2009; Pedro 2008; ) Johannesburg . period .
Richter 1995; Richter 2006; Richter 2007; Saber SOM VA (qoeig) 7 1990 prospective 3273 oy ongoing - yearly 288
2009; Sheppard 2009; Steyn 2000; Steyn 2006; and birth
Thandrayen 2009; Vidulich 2006, Whati 2005;
van Yach 1991
. . . death/
Rayco-Solon 2004 The Gambia ~ West Kiang 1950  retrospective 3981 0 oct 97 yearly ¥
Vella 1993; Vella 1994 Uganda Arua 1987  prospective 1072 60 24 ¥ ¥
McDowell 1982 Zambia ¥ 1970  prospective 1342 0 60 6 monthly ¥

PC = prospective cohort, RC = retrospective cohort

*Attrition at last recorded study of initial cohort. Attrition varied by study outcome.

FPublication year.

¥Data not reported.

§ Reporting of study size varies (1570, 942 and 833); 942 reported in first paper, so this value taken.
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Table 5 An overview of the studies that collected biological samples

BLoo sampLE

SPRING
BLOOD

Broop

SANPLE ANALYSIS

FREQUENCY OF SAMPLING

SMA/
SERUM | SMEAR

ELISA, western blot, synthetic

Adjorlolo-Johnson 1994 Y N N Y serum N peptide tests, flow cytometry, - -
cell counts.
Screen for HIV-1 antibodies by
ELISA, confirmed by Western 12 and 18 months
Greenberg 1991 Y Y N Y - Y blot. Cord-blood from 64
- of age
randomly selected seropositive
infants.
Ryder 1994a;
Ryder 1994b Y N N Y serum N ELISA, western blot. - -
Immunoglobulims, antibodies,
filter for Wuchereria bancrofti
Malhotra 2009 Y Y Y Y Y Y microfilariae, Hb levels Birth Six monthly
(HemoCue). Antigens, mitogens
and recombinant cytokines.
Monthly
McElroy 1999; McElroy 2000; Hb levels: “hemocue”, . (finger prick)
McElroy 2001 Y Y Y Y plasma ¥ Microscopy: giemsa Birth Two weekly
(blood film)
Nokes 2004; Ochola 2009 N Y N Y - N ELISA Birth Three monthly
Finger prick for HIV test, Pre-inclusion
ter Kuile 2003; v N v v _ v malaria smear, Haemocue (maternal blood), B
van Eijk 2002 for hb, serostrip HIV-1/2 and ~ pregnancy, 1 month
Capillus HIV1-HIV2 tests post partum
Syphilis screen, ELISA or
. . western blot test, complete
Chilongozi 2008 Y N N Y - N blood count, CD4 cell count, - -
plasma viral load.
Adair 2009; Ellison 2000; Griffiths 2008;
Heerden 2010; Jones 2008; MacKeown
2000; MacKeown 2003; MacKeown Non fasting sample- linids
2007; Martorell 2010; Naicker 2010; Lead luc§se iniulin pcot{nine Birth, 5 years,
Norris 2009; Pedro 2008; Richter 1995; Y Y N Y - - Hv ;tgatus vi’t D and i)one > 13 years and 14
Richter 2006; Richter 2007; Sabet 2009; urnover n;arkers years.
Sheppard 2009; Steyn 2000; Steyn 2006; '
Thandrayen 2009; Vidulich 2006; Whati
2005; van Yach 1991
Rayco-Solon 2004 N N N Y - Y
TOTAL 8 5 3 10 5

Y —yes, N—-no

Other factors contributing to successful follow up included
modern communication systems, close and frequent con-
tact with all study sites for standardisation, short periods
between phases of data collection and detailed contact in-
formation stored in computerised systems. These mea-
sures, however, were not appropriate or feasible for the
majority of the studies reviewed.

DISCUSSION

This review examined birth cohort studies in SSA — their
methodologies and the challenges they face — in light of the
absence of biobank studies in this region and with a view
to making recommendations about future plans for this
area of research. The study clearly shows that, although a
number of efforts do exist, they evolved in their local set-
tings and they weren't planned or organized in any system-
atic way. Also, they very rarely (if ever) collect and store

DNA material and frozen plasma for further genetic and
biochemical studies.

Study limitations

Attempts to overcome publication bias were made by
searching for unpublished literature via OpenSIGLE (Sys-
tem for Information on Grey Literature in Europe) an open
access source of bibliographical references of reports and
other grey literature produced in Europe until 2005. It is,
however, possible that some sources of grey literature were
missed. Only two papers were retrieved in French, and
none in Portuguese, despite the large Francophone and Lu-
sophone populations in Africa. Although no language re-
strictions were applied, it may suggest the design of the
search criteria was not optimised to retrieving these studies.

Due to the longitudinal nature of cohort studies large num-
bers of papers are produced, over long periods of time,
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from multiple rounds of study follow up. It is, as a result,
challenging to capture the most updated description of an
individual study. Efforts were made to group papers by
study, both by hand (matching authors, years and sample
sizes) and citation mapping, in order to identify the most
recent description of any particular study and to capture
all the data across the spread of publications arising from
a single cohort. It is, however, possible that the current sta-
tus of a study was not identified. Study characteristics are
often reported differently between publications as cohort
studies continue to develop over time in their methods and
study sub-populations. It is possible that the conclusions
of this study about the lack of good biological data collec-
tion reflect unreported data or failure to capture data, rath-
er than a genuine lack of samples. Writing to authors may
have helped to indentify the most comprehensive and cur-
rent descriptions of birth cohort studies.

Study quality

Comparability across birth cohort reviews is complicated
by the different definitions of birth cohort studies. The def-
inition is generally recognised as the longitudinal follow up
of a group of people born at, or around, the same time. The
descriptive elements considered important in this review
include the study size at enrolment, the age of study par-
ticipants at enrolment, the duration of follow up and the
frequency of these follow ups. This review identified a sub-
group of twenty eight studies that met strict criteria (mini-
mum enrolment of 500 or more study participants with at
least 12 months of follow up and enrolment at less than 60
months of age) with a view to identifying studies suitable
for biobank data collection for the purposes of studying
important causes of child health and development.

This review demonstrated, first, that the majority of birth
cohort studies researched a specific sub-population rather
than representative population samples eg, assessing HIV
related outcomes in offspring of HIV positive mothers. Sec-
ond, the SSA birth cohorts are largely restricted to small
sample sizes with short periods of active follow up, with
sample sizes varying from 571 to 11342. Only two birth
cohort studies were identified with study sizes greater than
5000. The ‘Birth to Twenty’ study in South Africa began
following an unselected population of 3275 mothers and
their children in 1990 and is still ongoing today. It is the
best example of a large scale, long term birth cohort in SSA.
However, it is of relatively small scale when compared to
similar birth cohort studies in developed countries such as
Avon Longitudinal study of Parents and Children (AL-
SPAC) which studied 13971 births at induction (2). Typi-
cal genome wide association study sizes comprise several
thousand, or even tens of thousands, of individuals. Rec-
ommended sample sizes for gene-environment interaction
studies are of the order of twenty thousand participants
with a specific outcome of interest (16). Small sample siz-

es of the African studies identified in this review are un-
likely to provide a secure basis upon which to study the
genetic and environmental influences of health and devel-
opment outcomes in pregnancy and early childhood.

Second, the large majority of studies followed the cohort
for less than two years, an insufficient amount of time on
which to draw conclusions relating to the long term influ-
ence of developmental factors on future child, adolescent
and adult health.

Third, the large majority of studies followed the cohort for
less than two years, an insufficient amount of time on
which to draw conclusions relating to the long term influ-
ence of developmental factors on future child, adolescent
and adult health.

Finally, there is no single coordinated definition of a birth
cohort and measurements vary greatly between different
studies. It is, therefore, difficult to combine study results
or conduct meta-analyses of data due to inherent differ-
ences in birth cohort study design and measurement meth-
ods. Efforts have been made to bring together data from
the largest low and middle income country birth cohorts
as part of the work of the Consortium of Health Orientated
Research in Transitioning Societies (COHORTS), but this
initiative does not include the creation of a large biological
resource (17). The five largest prospective birth cohorts
with sample sizes of 2000 or more newborns and at least
15 years of follow up were included in this initiative and
the data sets of these studies pooled. Some of the challeng-
es identified by the COHORTS group included differences
in variable definitions and measurement techniques; dif-
ferent ages for which data are available; and different time
periods captured by each study. These differences between
the studies resulted in restriction of their analyses to only
those variables which were collected consistently across the
cohorts. These limitations also apply to the SSA studies
identified in this review.

Biological data

Human genomic studies have revolutionized our under-
standing of disease and rapid progress has been made in
high income countries with completion of the human ge-
nome project, emergence of genome wide association stud-
ies and the prospect of whole genome sequencing and
pharmacogenomics (18,19).

Africa, where all human populations originated, is the most
genetically diverse region in the world. To date, the relative
risks (or odds ratios) for complex diseases associated with
genetic loci — studied mainly in high-income countries —
have been small (1.5 or less) (20). People of African origin
display shorter linkage disequilibrium (LD) blocks, allow-
ing for more precise mapping of loci associated with disease
risk and the potential to discover disease causing variants
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which may previously have been masked by large LD
blocks in European populations (21,22). Genetic factors
do not account for chronic disease susceptibility alone,
rather they interact with environmental exposures to de-
termine disease risk (23). Africa’s genetic diversity, com-
bined with its environmental diversity, unique life expo-
sures and natural selection pressures presents many
exciting possibilities for genetic research.

This review serves to highlight the lack of systematically
collected birth cohort data on genetic, environmental and
lifestyle factors underlying child health and development
problems of SSA. Only one of the birth cohorts identified
took DNA samples to establish a DNA bank, and this con-
tained only 2200 individuals. The majority of DNA sam-
ples taken by studies were one-off measurements for diag-
nostic assessment of HIV or malaria status. The 473 GWA
articles contained in the National Human Genome Re-
search Institute catalogue were assigned weight according
to country of origin in a study by Rosenburg et al. (24).
These comparative weightings showed that the contribu-
tion of sub-Saharan African countries to genome wide as-
sociation studies, even when all SSA country inputs are
combined (0.34), is insignificant compared to those of high
income countries (eg, 205.5 in USA, 68.15 in UK and
37.02 in Germany).

Overall, 13 of the 28 studies collected no biological sam-
ples of any sort reflecting either a primary interest in alter-
native data collection, or a simple lack of resources, man-
power and laboratory facilities to do so.

The same technologies which are being used in developed
world biobanks have the potential to generate new knowl-
edge about communicable diseases amongst mothers and
children in Africa. However, a gaping divide exists in clin-
ical and genomic research capacity between SSA and high-
er income countries (21). DNA based studies require strin-
gent quality criteria for complex processing and storage of
samples, access to laboratories which are equipped with
state-of-the-art facilities and run by well trained staff (22).
The complexity of undertaking these studies could, how-
ever, foster local capacity building and drive innovation for
new research opportunities and development in SSA.

Genome-based studies in developing countries present im-
portant ethical considerations (25). Valid consent must be
obtained in a way that ensures an informed and voluntary
choice can be made by study participants, regardless of
their level of education and literacy. Protecting the privacy
of study participants is an essential consideration as GWA
studies have the potential to reveal stigmatising informa-
tion about an individual or population which may be used
for harm (26). Due to the lack of large scale genotyping fa-
cilities in most sub-Saharan African countries, samples may
require storage and export for processing in high income

countries (27). It is essential that a balance is struck be-
tween protection of study participant’s privacy and the
need for data sharing and release in research (28). Strict
guidelines on sample handling and destruction are often
required limiting the ability for secondary analysis and re-
use of archived samples (29). Obtaining ethical approval
for genomic research in developing countries is under-
standably a complex and challenging process. However,
these challenges can be successfully met as the experience
in malaria research has shown (25).

Challenges of longitudinal studies
in low-income countries

Longitudinal studies pose unique methodological challeng-
es to researchers. In birth cohorts two types of sample loss
are reported: initial non-enrolment and attrition on follow
up. Both have the potential to cause systematic bias in col-
lection and interpretation of results. In the developing
world, failure to trace individuals is reported as the most
common cause of attrition (30). Lack of infrastructure, ad-
ministrative centres, national databases and aids such as
widespread patient identifiers in SSA pose a challenge to
data collectors. High rates of migration also pose a challenge
to longitudinal studies especially as the more educated, ur-
ban section of a cohort may be more likely to migrate, po-
tentially resulting in a sample no longer representative of
the original population from which it was taken.

Efforts to overcome attrition have included providing par-
ticipants with incentives to continue with the study, how-
ever, there is a risk of subsequently conditioning the cohort
such that they are no longer representative of the normal
population. Other studies have used national census infor-
mation, army enlistment days and systematic searching of
all homes in the study area to retrace study participants.

Despite the methodological challenges faced by longitudi-
nal cohorts in the developing world they are achievable and
studies such as the Pelotas birth cohort in Brazil are testa-
ment to this (31). The study which began in 1982, mea-
suring over 4000 variables for 5914 study participants, is
one of the largest and longest running birth cohorts in the
developing world and is still ongoing today. Household
sampling, army enlistment and the low emigration rate in
Pelotas limited attrition and follow up in 2005 retraced
77% of the original cohort.

Funding

Most birth cohort studies report difficulty in attracting
funding for initiating studies and then supporting multiple
rounds of follow up. There is a particular need for multiple
sources of funding if birth cohort studies are to collect bio-
logical samples for biobank data. The UK Biobank, a cohort
of 500000 people with a baseline assessment and 8 year
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follow up is projected to cost US$ 104 million (€ 72.5 mil- CONCLUSION
lion) (32). The UK Biobank was funded by Wellcome Trust
(the UK largest independent medical research charity), the
Medical Research Council, the Department of Health, the
Scottish Government, British Heart Foundation, the North-
west Regional Development Agency and others.

This review identified a larger number of relevant studies
from 28 sites in Africa (34-91). Only one birth cohort
study which systematically collected DNA samples and re-
lated health data was identified but this was of a small scale.

Investment in research training, infrastructure and pilot
One study estimated that the cost of setting up a ten year

study similar to the UK Biobank in SSA with additional ex-
posure measurements, intervention trials and research ca-
pacity building — would cost anywhere between, US$ 23.7
million (€ 16.5 million) for a cohort of 150000 people
across three countries or US$ 2.56 billion (€ 1.8 billion)
for a cohort of 400000 people across four countries (33).
The cost per person per year for the UK Biobank estimate
to US$ 26 (€ 18) compared to US$ 14-644 (€ 9.8-449)
for a large scale SSA study. Such investments are substan-

studies alongside the creation of ethical frameworks, qual-
ity assessment and locating long term sources of funding
are just a few of the initial challenges that need to be ad-
dressed to establish and then ensure the sustainability of
such biobanks in SSA. Governments and not-for-profit

agencies have made large investments towards funding bio-
banks in high-income countries. We suggest that it is now
time they turned their resources towards investing in the
research capacity of SSA, and in doing so, investing in the
future of mothers and children upon whom a large burden
tial. They will, however, have a long term effect by revolu- of avoidable mortality is centred.
tionizing the infrastructure, training and future develop-

ment of academic and clinical research in SSA, and may

subsequently stimulate economic development.
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Background Few longitudinal studies of children have taken place
in the developing world, despite child mortality being concentrated
there. This review summarises the methodologies and main out-
comes of longitudinal studies of pre-school children (0 to 59 months)
in the World Health Organization’s South East Asia (SEA) and East-
ern Mediterranean (EM) Regions.

Methods A systematic search of literature using pre-defined criteria
revealed 7863 papers. After application of quality criteria, 120 stud-
ies were selected for analysis.

Results The search revealed 83 studies in the SEA region and 37 in
the EM region, of which 92 were community-based and 8 facility-
based. Objectives were diverse but topics included growth (n = 49
studies), mortality (n = 28), nutrition (n = 24), and infectious diseases
(n = 33). Only 12 studies focused on non-communicable diseases.
Duration ranged from 7 to 384 months. Measurements included an-
thropometric (n = 56 studies), socioeconomic (n = 50) and biological
sampling (n = 25), but only one study was DNA-based.

Conclusion Biobanks have emerged as the most successful approach
to generating knowledge about disease causes and mechanisms. Little
of this is possible to undertake in the in SEA or EM regions, however.
Further longitudinal studies of young children with DNA sampling
should be set up to better understand determinants of diseases in low-
income countries.

Very few longitudinal studies of children have been conducted in the de-
veloping world, despite the global burden of child morbidity and mortal-
ity being centred there (1,2). A history of birth cohort studies in the UK
has outlined the important determinants of individual well-being and es-
tablished these studies as invaluable in planning services (3—7). Examining
genetic and environmental determinants of child health and disease is fun-
damental in reducing child mortality, to achieve the Millennium Develop-
ment Goal 4 — “to reduce child mortality by two thirds by 2015” (8), Health
determinants in low and middle-income countries are somewhat different
to those studied in the UK and developed world, however. The most tax-
ing diseases in the developing world are those that affect mothers and chil-
dren and continue to cause high morbidity and mortality (9). Infections
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are still of greatest concern (including acute respiratory in-
fections, diarrhoea, malaria, HIV/AIDS, tuberculosis and
maternal tetanus), followed by neonatal issues (including
birth asphyxia or preterm birth) (2,9,10). Further birth co-
hort studies may better establish the determinants of such
diseases and inform health expenditures. Understanding the
epidemiology of those diseases has important policy impli-
cations. There has been some concern within the scientific
community for example, toward the movements against a
HiB-vaccine programme in India (11).

A birth cohort study with genetic samples could consider-
ably advance the understanding of the influence of genetics
and epigenetics on disease burden, particularly in develop-
ing countries. This is because the natural selection imposed
by infectious diseases through child mortality has been
shaping the human genome for hundreds of thousands of
years (12). Large biobanks have emerged as the most suc-
cessful way of harnessing the new health research technol-
ogies available and generating new knowledge about disease
causes and mechanisms. Moreover, storage of samples may
enable testing of future hypotheses, although the screening
of biobanks for research purposes does not need to be hy-
pothesis-driven, and the whole of the genome may be
screened in search for genetic associations. There has been
a surge in global interest towards birth cohort studies in re-
cent years, as shown by the trend in global publications
(Figure 1). It is essential however that this interest be di-
rected toward those in greatest need in the future, thus re-
ducing inequalities in global health research.

The aims of the present paper were:

1. to produce a systematic review of birth cohort stud-
ies from the World Health Organisation’s South East
Asia (SEA) and Eastern Mediterranean (EM) regions;

2. to examine the methodology, data collected from,
and strengths / weaknesses of these studies and

3. to offer recommendations on the feasibility and sus-
tainability of this area of research based on the find-
ings of this review and in the context of the current
literature.

3500
3000
2500
2000 4
1500

N Publications

1000
500 -

Year

Figure 1 Global number of publications per year when ‘birth* co-
hort* was used as a search term in ISI Web of Knowledge data-
base on 27 September 2010; no language or other restrictions.

MEDLINE
n = 5992

DupLicaTES
REMOVED

REeviEw oF
LITERATURE
n = 7863

TITLES AND ABSTRACTS
SCREENED FOR RELEVANCY

ExcLuben
n = 876

LIMITED TO COUNTRIES IN
WHO SEAR or EMR

ExcLupep
n=198

APPLICATION
OF SPECIFIC INCLUSION
CRITERIA (STEP 2)

REASONS FOR EXCLUSION

Duplicate

n=120

Subjects not human
Not from EMR / SEA

Not a child study (start
age — 60 months)

BioLoGICAL SAMPLES

BioLoGiCAL SAMPLES
T TAKEN TAKEN
n=295 n=25

Not a longitudinal study

Figure 2 Summary of the literature search. SEAR — South East
Asian Region, EMR — Eastern Mediterranean Region of the World
Health Organisation (WHO).

METHODS

Search strategy

An initial scoping exercise was conducted to identify key
words and MeSH headings, and the final search terms
agreed with a librarian. Systematic searches were run across
the following electronic databases via Ovid (Figure 1):
Medline (1950-onwards) on 30 July 2010 and Embase
(1980-onwards) on 7 July 2010.

Specific countries were those identified by the World Bank
list of economies (July 2011) as being lower or middle in-
come countries. There were no additional limitations
placed on publication date, type or language.

Inclusion and exclusion criteria
All titles, abstracts, then full papers were screened for rel-
evance.

Data extraction

Data were extracted from abstracts and entered into Mi-
crosoft Excel sheets. Where more than one paper refered
to a single study, the first chronologically published paper
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Tahle 1 Search strategy for Medline and Embase*

Birth Cohort / Longitudinal Study

1. Longitudinal Studies/

2. (birth* adj3 longitudinal).ti,ab.
3. (birth* adj3 cohort*).ti,ab.

4. (pregnan* adj3 cohort*).ti,ab.
5. famil* cohort*.ti,ab.

6. cohort* survey*.ti,ab.

7. panel stud*.ti,ab.

8. panel survey*.ti,ab.

Developing Country

. Developing Countries/

. low income countr*.tw.

. middle income countr*.tw.

. (low adj2 middle income countr*).tw.

U bW N

. africa/ or africa, northern/ or algeria/ or egypt/ or libya/ or morocco/ or tunisia/ or “africa south of the sahara” or africa, central/ or cameroon/ or

central african republic/ or chad/ or congo/ or “democratic republic of the congo™ or equatorial guinea/ or gabor/ or africa, eastern/ or burundi/ or
djibouti/ or eritrea/ or ethiopia/ or kenya/ or rwanda/ or somalia/ or sudan/ or tanzania/ or uganda/ or africa, southern/ or angola/ or botswana/ or
lesotho/ or malawi/ or mozambique/ or namibia/ or south africa/ or swaziland/ or zambia/ or zimbabwe/ or africa, western/ or benin/ or burkina faso/
or cape verde/ or cote d’ivoire/ or gambia/ or ghana/ or guinea/ or guinea-bissau/ or liberia/ or mali/ or mauritania/ or niger/ or nigeria/ or senegal/

or sierra leone/ or togo/ or “antigua and barbuda”/ or cuba/ or dominica/ or dominican republic/ or grenada/ or guadeloupe/ or haiti/ or jamaica/ or
“saint kitts and nevis”/ or saint lucia/ or “saint vincent and the grenadines”/ or central america/ or belize/ or costa rica/ or el salvador/ or guatemala/
or honduras/ or nicaragua/ or panama/ or panama canal zone/ or mexico/ or argentina/ or bolivia/ or brazil/ or chile/ or colombia/ or ecuador/ or
guyana/ or paraguay/ or peru/ or suriname/ or uruguay/ or venezuela/ or asia, central/ or kazakhstan/ or kyrgyzstan/ or tajikistan/ or turkmenistan/
or uzbekistan/ or cambodia/ or east timor/ or indonesia/ or laos/ or malaysia/ or myanmar/ or philippines/ or thailand/ or vietnam/ or asia, western/
or bangladesh/ or bhutan/ or india/ or sikkim/ or afghanistan/ or iran/ or iraq/ or jordan/ or lebanon/ or syria/ or turkey/ or yemen/ or nepal/ or paki-
stan/ or sri lanka/ or exp china/ or exp japan/ or korea/ or “democratic people’s republic of korea™ or “republic of korea”/ or mongolia/ or albania/ or
lithuania/ or bosnia-herzegovina/ or bulgaria/ or byelarus/ or “macedonia (republic)”/ or moldova/ or montenegro/ or romania/ or russia/ or serbia/
or ukraine/ or yugoslavia/ or exp transcaucasia/ or armenia/ or azerbaijan/ or “georgia (republic)”/ or comoros/ or madagascar/ or mauritius/ or sey-
chelles/ or fiji/ or papua new guinea/ or vanuatw/ or palau/ or samoa/ or tonga/

*Within a box, all terms were combined with Boolean operator OR.

Tahle 2 Inclusion steps

Stage 1 — Titles Stage 1

« Primary data OR methods from a » Not from a developing

birth cohort study / child longitudinal country (12)
study (including cross sectional data)

* Meta-analysis of several birth cohort /
child longitudinal studies

Stage 2 — Abstracts and Full Papers Stage 2

» Country in WHO South East Asian
or Eastern Mediterranean regions.

« Start age < 60 months.

was entered into the database and any additional data from
other paper(s) inputed into relevant cells. Noted study
characteristics include: country, city/state, urban/rural, year
of start, recruitment strategy, start number, start age, pro-
portion of population, specific population characteristics,
measurements and observations, measurement frequency,
family inclusion, end age, duration, attrition, study aims,
funding.

Data analysis

Measurements were categorized into anthropometric, so-
cioeconomic, and biological samples / measurements. Study

aims and/or outcomes were characterised into topics. These
included infectious diseases (respiratory tract infections
(RTIs), diarrhoea, other), non-communicable diseases, nu-
trition, growth, socioeconomic factors, and mortality. Some
studies were relevant to >1 topic. To provide an overview
of studies, data types were counted. Where possible, sum-
mations and calculations were done with Excel formulae to
minimise human error. A specialist programme (StatPlanet
MapMaker, developed by Frank van Cappelle, 2011; http://
www.sacmeq.org/statplanet) was used to display the geo-
graphical spread of studies.

RESULTS

Study characteristics

We analyzed 120 studies. There were only a small number
of papers being published each year on birth cohort stud-
ies in the SEA or EM regions (with a maximum of 10 in
total) and little change in trend in the past 20 years (Figure
3). In total, there were more than twice the number of stud-
ies in the SEA region (n = 83) compared to the EM region
(n = 37) and these are most concentrated in India and Ban-
gladesh and in Pakistan, respectively (Figure 4).

An overview of studies (Table 3, Supplementary Web
Table 1) revealed large diversity in their methodologies.
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Figure 3 Number of studies published each year (n = 120). EM —
Eastern Mediterranean, SEA — South East Asia, Bio — countries in
the region taking biological samples (Bio).

The number of children enrolled ranged from 22 (13) to
5711337 (14). The latter were recruited retrospectively in
Korea using nationally linked birth and death certificates,
but made no active measurements. The largest prospective
study was a cohort of 3729 in rural Bangladesh followed
from birth for 36 months to examine the effect of birth
spacing on mortality (15). In most studies (58), subjects
were <3 months of age at the start, with many studies re-
cruiting mothers during pregnancy. A number of the stud-
ies presented recruited older children (Table 3, Supple-
mentary Web Table 1). Studies tended to be of short
duration (12—24 months), but at least three of them fol-
lowed up their subjects for >60 months. The Mysore Par-
thenon cohort (16), in which maternal serum folate, B12
and homocysteine concentrations were measured during
pregnancy and child cognition (measured at 9 years) was
a positive example. An even better established cohort is a
New-Delhi cohort contacted at mean 32 years, with birth
weight and adult glucose metabolism examined (17). Most
studies tended to record socioeconomic measurements.
These included parental age, education and occupation,
and often indicators of household wealth (including
monthly income, land size, possession of animals, and pos-

Figure 4 Geographical spread
of all birth cohort studies in
South East Asia (SEA) and
Eastern Mediterranean (EM)
regions (n = 120).

Tahle 3 Characteristics of all studies in South East Asia (SEA)
and Eastern Mediterranean (EM) regions (n = 120)

Year Pre 1980 1 1 2(1.7)
1980-1989 9 5 14 (11.7)
1990-1999 31 16 47 (39.2)
2000-2010 42 15 57 (47.5)
Number of <100 4 2 6(4.2)
subjects at start 100499 25 6 31 (25.8)
500-999 13 5 18 (15.0)
> 1000 22 11 33(27.5)
No data* 19 13 32 (26.7)
Max age at start <0 5 24 29 (24.2)
(months) 0-3 28 29 (24.2)
3-6 0 0 0(0.0)
6-12 1 0 1(0.0)
12-59 14 15 (12.5)
No data* 35 11 46 (38.3)
Duration of <12 1 0 1(0.8)
follow up 12-24 16 13 20(242)
(months) 25-60 15 3 18(15.0)
>60 3 0 3(2.5)
No data* 48 21 69 (57.5)
Measurements / Anthropometric 40 16 56 (46.7)
SamplesA Socioeconomic 28 22 50 (41.7)
(21 possible per g, 1 ical 17 8 25008
study)
DNA 0 1 1(0.0)
Family in- Yes 11 7 18 (15.0)
cluded* No 40 13 53(44.2)
No data* 32 17 49 (40.8)
Setting Community-based 65 27 92 (76.6)
Facility-based 5 8 (6.6)
No data 13 20 (16.7)
Topic Growth 31 18 49 (40.8)
(21 possible per Nutrition 21 3 24(20.0)
study) Infectious diseases 24 9 33 (27.5)
Non-communicable 6 6 12 (10.0)
diseases
Socioeconomic effects 13 7 20 (16.7)
Mortality 25 3 28 (23.3)

*Some papers did not include data searched for. Moreover, some full
papers (n=22) were not obtained and details not presented in abstract.
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session of transportation). Living circumstances (number
of rooms: family size ratio, water supply, proximity of la-
trine) were also measured occasionally. Other observations
commonly made in retained studies included family size
and spacing and nutrition practices (prelactal feeds, exclu-
sivity of breastfeeding, specific supplements given). Final-
ly, exposures (eg, specific occupational hazards, household
cigarettes or fuel-burning), utilisation of health services and
mental health were also noted. There were only 25 studies
taking biological samples (Figure 5) and their characteris-
tics are presented in Tables 4-5.

Biological sampling

We found a total of 25 studies in this region which took
and stored biological samples (9 of them conducted in In-
dia, 6 in Bangladesh and 3 in Pakistan) (Figure 5). Their
characteristics are shown in Table 4. The samples collect-
ed in a total of fifteen studies that stored blood samples are
shown in Table 5.

DISCUSSION

A review of birth cohort studies in the SEA and EM regions
has identified some positive examples of research. There is
a distinct lack of studies addressing infectious diseases
however, especially respiratory tract infections (RTID). Diar-
rhoea and RTI are a major cause of child morbidity and yet
these topics receive little proportionate funding in research
(18). Furthermore, biobanking has emerged as the most
efficient way of studying the mechanisms of major diseas-
es. However, there was only a single study from the SEA
and EM regions in which DNA has been stored, in contrast
to the numerous studies in the developed world benefitting
from the Human Genome Project (19). A new birth cohort
study and biobank in the SEA or EM regions would require
significant planning, but such research must be directed to
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these areas of high child mortality in order to ensure future
equity in health research.

In addition to infections, the incidence of non-communi-
cable diseases such as cardiovascular disease, diabetes, can-
cers, cognitive defects and mental illness, are also increas-
ing in low and middle-income countries (2,10). Thus, the
developed world faces a dual burden of communicable and
non-communicable disease. The diseases of adulthood
have known associations with risk factors in earlier life. A
life-course perspective of health determinants is now well
outlined with understanding being drawn from previous
longitudinal studies. Data from the UK NCDS study (3) for
example outlined the association between maternal smok-
ing and low birth weight (20). Risk factors even for the
same non-communicable diseases are likely to differ some-
what between developed and developing countries. There-
fore, any future birth cohort studies in the developing
world would be more informative than those in the devel-
oped world.

Environmental exposures may differ in addition to differ-
ent cultural manifestations. Breastfeeding, for example, is
more prevalent in affluent members of developed countries
in contrast to an association with poor socioeconomic sta-
tus in low-income countries (21). Breastfeeding in the de-
veloped world is linked to obesity; however this may be
socially patterned with high income (21). Comparative
trends between countries with thus the removal of con-
founding factors may lead to a better understanding of cau-
sality of disease. Furthermore, the influence of the environ-
ment on child development has been better explored with
new technologies made available by the Human Genome
Project (22). Following the association of maternal smok-
ing with low birth weight as outlined in the NCDS study
(3), specific polymorphisms and their associations with
maternal smoking, birth weight and adult cardiovascular

disease have been examined (23).
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Figure 5 Geographical spread of birth cohort studies in the Eastern Mediterranean (EM) and South East
Asia (SEA) regions taking biological samples (n = 25).
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Table 4 Studies in South East Asia (SEA) and Eastern Mediterranean (EM) regions taking biological samples (n = 25)

AuTHoR

Country

Locarion

PusLica-
TION VEAR

Stuny Tvpe

Numser
SUBJECTS
ENROLLED

(arTRiTION %)

Max
AGE AT
ENROLMENT
(monTHs)

DuraTion oF
FOLLOW UP
(monTHs)

FREQUENCY OF FoLLOW UP

58 Bhuiyan et al. Bangladesh Dhaka 2009  prospective 238 (25.9) 0 24 Monthly
34 Rousham et al. Bangladesh Jalampur 1998  prospective 117 (4.9) 59 12 0,2, 4,6,8,12 months
61 Black et al. Bangladesh Matlab 1984  prospective 197 (-%) 48 12 Every second day
129 Ragib etal. Bangladesh Matlab 2007  retrospective 132 (0) 0 60 0, 60 months
35 Hasan et al. Bangladesh Mirzapur 2006  prospective 252 (3.2) 0 24 Twice weekly
77 Granat et al. Bangladesh Svar 2007  prospective 99 (3.0) 0 24 Fortnightly
55 Bhanetal. India Anapur-Palla 1989  prospective 452 (0) 35 13 Weekly
17 Falletal India Dehli 2008  retrospective 1492 (0) 0 384 6 monthly
76 Gladstone et al. India Haryana 2007  prospective 281 (7.3) 10 20 Weekly
119 Mathur et al. India Hyderabad 1985  prospective 721 (-%) 59 12 %
63 Broor et al. India Mysore 2010  cross-sectional 663 (19.2) <0 120 g‘mnually till 5 years,
months thereafter
146 Yajnik et al. India Pune 1995  retrospective 379 (=*%) 0 48 *
68 Colesetal. India Tamilnadu 2001  prospective 539 (13.9) 0 6 2 monthly
51 Banerjee et al. India Vellore 2006  prospective 452 (-%) 0 36 Twice weekly
126 Raghupathy et al. India Vellore 2010  retrospective (5518% 0 336 &lzlrrllzr;tl;r’:\;;gg %%nr;hSmhs
100 Khin-Maung-Uetal. Myanmar Intakaw 1990  prospective 75 (0) 59 6 Monthly
148 Burke etal. Thailand ~ Bangkok 1988  retrospective 21871 (-%) 48 8 Daily
132 iu:llr.lgkan—Chanasetr Thailand ~ Bangkok 2002 prospective 84 (-*) 0 72 'é'v;r]lec:rzearly till 2 years,
149 Bassily et al. Egypt Alexandria 1999  prospective 169 (-%) <0 18 At 8, 18 months
0, samples
98 Kelishadi et al. Iran Isfahan 2007  prospective 442 (0) 0 Storfeft i?é At birth, 72h
13 Amin-Zak et al. Iraq Baghdad 1981  retrospective 32 (0) 12 66 At 18,42, 66 months
99 Khalil et al. Pakistan  Lahore 1991  prospective 1476 (-*) 0 24
115 Lone et al. Pakistan Lahore 2004  prospective 629 (—*) <0 At 1 month
142 Tikmani et al. Pakistan Karachi 2010  prospective 1690 (%) 0 2 Weekly
88 Ibrahim et al. Sudan Khartoum 2006  prospective 205 (16.1) 0 24 6 monthly
*Not stated.
TBranch (aged 4 years) of a larger study (aged 4 — 16 years).
Tahle 5 An overview of studies taking blood samples
BLoop sampLE
RereRENCE Annwysis FReauency
SUBJECT Corp | Marerna
58 v v N ](ESL;;I?)leSAS]fge%I ih_%gotlg) Anti-H Pylori iga and igg. Every 3 months
34 Y (fingerprick) N N Serum albumin, IgA, alpha-1-antichymotripsinogen Every 2 months
ol v N Lellmeslent Oy e e T a, One 003332 mont
17 Y N N Serum glucose, lipids, insulin (fasting and afte oral load) Once (25-32 years)
63 N N Y Hb, B12, folate, homocysteine Once (30 + 2 weeks gestation)
146 Y N N Glucose (0, 30 minutes after oral load) Once (48 months)
126 Y N N Fasting glucose, fastinginsulin Once (mean 28 years)
148 Y N N Anti-dengue antibodies — haemagluttinin inhibition methods At 0 and 8 months
132 Y N N Serum lead Biannually
149 v N v E\l/i;irrril_aslt :?Ei%Alzylon IgG in 3" trimester; subject anti-H. Pylori 34 trimester, At 7-9 and 18 months
08 N Y N 'fl"riglyceride, LDL-c, HDL-c, apo-A, apoB, Lpa; Once (birth) (stored for future study)
rozen plasma sample stored
13 N N Y Mercury At 0-18 months
115 N N Y Hb Once (3" trimester)
142 Y N N bilirubin If jaundiced (assessed weekly)
88 Y (heel prick) Y N ELISA and immunofluorescence for measles 1gG At 6, 12, 24 months

Y —yes, N—-no
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Limitations

The search for studies was systematic, explicit and designed
to have high sensitivity. The databases searched are exten-
sive and thus it is unlikely that any studies of interest were
missed. In the future, however, further databases could be
searched, including IndMed and the Global Health Library.
More studies may also be found by screening the cited pa-
pers. Due to the small number of studies, no further qual-
ity criteria were set, such as minimum number of subjects
or minimum duration. This ensured a valid overview. Ap-
plication of further exclusion criteria could highlight high-
er quality studies for analysis. Moreover, no distinction was
made in this review between prospective and retrospective
studies (with individually linked data from cohort at <60
months). Detailed analysis of only prospective studies may
better inform the methodological considerations of a future
prospective birth cohort study. In addition, analysis of more
variables could be useful. Frequency of measurements, al-
though documented for individual studies, was not com-
pared accross studies for example. One author (24) noted
that more frequent anthropometric measurements resulted
in faster recognition of reduced growth in infants such that
therapeutic interventions (eg, food supplements) could be
directed to individuals more quickly but that it resulted in
more false reports of reduced growth at younger ages.
Moreover, attrition data was noted for individual studies
but no comparison made between studies, including for
example between geographic areas (rural vs. urban), set-
ting (community-based vs. facility-based), start number,
study duration, measurement types. Again, this may be in-
formative when planning a new study. Finally, whilst the
end date of studies was noted where possible, there was
often no indication in papers as to whether or not the co-
hort may be followed up later.

Study quality and comparison to
international birth cohort studies

A comparison with birth cohorts in other low-income re-
gions (including Sub-Saharan Africa) would be interesting,
as well as to cohorts in middle-income (25,26) and devel-
oped countries. The cohorts examined in the SEA and EM
regions are generally of a far smaller start number than
those in the developed world. The National Child Devel-
opment Study (3), British Cohort Study (4) and Millenni-
um Cohort Study (5) for example initially recruited 16 634,
17287 and 18818 babies, respectively. Studies in the SEA
and EM region are also generally of shorter duration than
such studies. Finally, only a single study stored DNA from
index children for later analysis, and no studies took ge-
netic material {from family members. By contrast, for ex-
ample, the Avon Longitudinal Study of Parents and Chil-
dren (ALSPAQC) in the UK included 10000 mothers and
children for with consent for genetic sample storage and

future analysis. Cohorts in middle-income countries, how-
ever, including the Pelotas study (25,26) and Birth-to-
Twenty (27) recruited a large number of children for ge-
netic analysis, providing a positive example.

Funding

Few studies have detailed their source of funding, and this
should be further examined. Other publications, however
have described the main sources of funding in health re-
search (18) including governments, NGOs and private or-
ganisations.

Recommendations for future cohort studies

Considerable planning would be needed before a birth
cohort study is undertaken in SEA or EM regions. A se-
ries of papers have been published detailing the steps to-
wards a 2012 British Birth Cohort (28,29) and this review
highlights some of the considerations of a study in the
SEA or EM regions. Clear aims and objectives should be
agreed in order to facilitate direction and efficient meth-
odology. Data may be used to test future hypotheses, and
so as much information should be gathered as concisely
as possible. The Aberdeen cohort (30) has been criticised
for having no information on smoking in households, de-
spite making detailed social observations, since this was
before the association between maternal smoking and low
birth weight had been established (31). The study must
be feasible for staff, as well as not too invasive to subjects.
Studies should be sensitive to local cultures, with adver-
sities to certain measurements considered (32). Moreover,
consent for future analysis of measurements should be
obtained from subjects and family (33). In some studies
(34) fingerprints of parents were used to sign documents
where literacy rates were low.

A large number of examinees should be enroled in the
cohort from an early age, so that conclusions can be
drawn on the whole lifecourse perspective. Pregnant
mothers could be sourced through prenatal services wher-
ever possible, or through door-to-door interviews, aided
by a registry of women of child-bearing age (eg, census)
if available. Attrition could be minimised by following a
population with a low migration rate, since this is a major
reason for loss of follow-up. Mothers may also be offered
incentive, for example meals at test facility (34) or health-
care for the duration of the study (35). One group de-
scribed possible bias created by mothers attending facili-
ties only to seek care (34). Moreover, number at follow
up could be maximised through efficient planning, for
example by utilising scheduled vaccination clinics or at
entry to compulsory military service (20,26). Also, care
should be taken to avoid recall errors. One study team
gave calendars to mothers to record daily symptoms and
treatment, thus reducing recall bias (36).
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Local capacity must be developed and ensured before ex-
ecuting such a study. Laboratory staff should receive train-
ing and local field workers should be recruited. A number
of sampling types towards the building of a biobank have
been described including blood, saliva, and hair (37). Suit-
able media and storage should be further considered. The
full list of studies retained for analysis in this paper is given

at the end of our reference list (38-149), and their descrip-
tion in Supplementary Web Table 1. None of the present
studies have included DNA from family members. Family
members can act as proxies of exposure and can help iden-
tify parent-of-origin effects and de novo mutations and can
help control for population stratification effects and should
be included wherever possible (31).
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The world is faced with the challenge to feed an estimated 9 billion
population of the Earth by 2050. To address the scientific evidence
for the safety of food, I searched the Web of Science bibliographical
and citation database for most cited articles from this research area.
The topics with greatest impact on the research community, judged
by their annual rate of citations during the last decade, were food-
borne pathogens and toxins, with emerging genetic studies and new
methods of visualising toxins on surfaces. Epidemiological and sur-
vey studies demonstrated that there was systematic effort to docu-
ment, rapidly detect and control epidemic spread of disease and that
these measures decreased the threat to food safety in developed coun-
tries, but that there is still much room for improvement. Research
relevant for developing countries included the potential molecular
targets to alleviate accumulation of arsenic in rice. As in other areas
of research and life, human factor seems to be the most important
one for the safety of food. The five keys to safer food of the WHO —
keep clean, separate raw and cooked, cook thoroughly, keep food at
safe temperatures, use safe water and raw materials — are thus still
very relevant for the developed as much as the developing world.

The safety of food is an important health, social and economical issue. Ac-
cording to the World Health Organization (WHO), foodborne and water-
borne diarrhoeal diseases kill an estimated 2.2 million people annually,
1.9 million of them children (1). Unsafe food can be the cause of or con-
tribute to many diseases, from diarrhoea to some cancers, so that food
safety, nutrition and food security are among WHO% 13 strategic objec-
tives (1). Food safety also has potential impact on at least 4 of the 8 mil-
lennium development goals set by the United Nations for 2015 (2): erad-
ication of extreme poverty and hunger, reduction of child mortality,
improvement of maternal health, and ensuring of environmental stability.
To ensure safer food for health, WHO also developed training materials
called ‘Five Keys to Safer Food’, promoting simple health measures based
on evidence from scientific research for use of food handlers, including
customers, in order to decrease the burden of foodborne diseases (3).

Food and its safety has become the topic of globally increasing research
efforts, particularly in view of the growth of human population. The inter-
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est of the scientific community in food safety is illustrated
by the recent special issue of the Science magazine, which
explored the potential of science to tackle the challenge of
feeding the estimated 9 billion people who will inhabit the
Earth by 2050 (4). The topic stirred a heated debate on the
printed and electronic pages of the journal (5). The 2011
crisis at a nuclear power plant after the earthquake in Japan
and the detection of radioactivity in certain food samples
contributed to the concerns about the safety of food from
that area (6). Most recent outbreak of a deadly haemolytic-
uremic syndrome in Germany, caused by bacterial contam-
ination of vegetable sprouts (7), also drew the attention to
food safety. In view of the attention of the scientific com-
munity to the topic of food, I was interested in the scien-
tific evidence for its safety. To assess research published on
this topic in the last decade, I searched the Web of Science,
bibliographical database that also uses citations to pub-
lished research as a measure of impact on research com-
munity (8).

METHODS

1 performed the search of the Web of Science (WoS), the ci-
tation database of the Thomson Reuters, formerly the In-
stitute for Science Information (ISI) (8). WoS was chosen
as a widely used citation database (9—12), so that the re-
sults of the study could be comparable to other citation
analyses. The search was performed on 18 March 2011 and
included all databases available in WoS (Science Citation In-
dex Expanded, Social Sciences Citation Index and Arts and
Humanities Citation Index). The search term was ‘food safe-
ty’, as this term is used by the WHO (3) and the time span
was limited to the last 10 years (2001-2010). The search
was then refined by selecting ‘article’ as the document type.
The articles with highest citations rates, defined as the
number of citations per year after publication (11), were
analyzed. WoS tools were used to present the number of
articles and their citations, relevant research areas, leading
journals, countries, institutions and funding sources.

To get an insight into the possibly most influential articles
in the area of food safety, I identified top 10 articles accord-
ing to their citation intensity, defined as the average num-
ber of citations received per year after the publication date.
Because of the different times of publication, the total num-
ber of citations at a certain time point may not be the best
measure of the article’s visibility and influence, so the cita-
tion intensity was taken as the proxy for the interest of the
research community for the research, regardless of the time
of its publication (11). Only the most recent studies, par-
ticularly those published in 2010 would have disadvan-
taged by such approach (11).

RESULTS AND DISCUSSION

The search retrieved 11565 out of 14417309 indexed
items for the 2001-2010 time span. Out of those, 69.6%
were designated as ‘articles’ (n = 8044) and the rest were
‘reviews’ (13.1% items) ‘proceedings papers’ (10.5%), or
other types of bibliographical items (Table 1). Items clas-
sified as ‘articles’ by WoS should bring results of original
research (11), so that further analysis was performed only
for this bibliographical item. As the database retrieved ar-
ticles and/or citations to some items from 2000 and 2011,
citation data for individual articles were manually checked
and only the relevant post-publications years up to the end
of 2010 were included in the analysis. Descriptive data on
the total publications (Table 1 and Figure 1) were pre-
sented for all retrieved items because it was not possible to
separate citations for outlying years.

Time trends in food safety research
publications

The number of articles continually increased over time,
from 385 in 2001 to 1316 in 2009 and 1307 in 2010 (Fig-
ure 1). These articles received increasing numbers of cita-
tion over the years, from 128 in 2000 to 16018 in 2010
(Figure 1). The number of citations increased more rap-
idly than the number of published articles, demonstrating
the growing interest for and the impact of food safety re-
search. The causes for the increasing trend are not clear,
and may include a number of factors, from the increasing
number of relevant journals covered by the database; grow-
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Figure 1 Number of publications about food safety (blue line),
classified as ‘articles’ by the Web of Science, and citations to these
publications (green line) in 2001-2010.
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Table 1 Types of items, areas of research and top 10 countries, funding agencies, institution and journals publishing research on food

safety in 2001-2010%

Type of item published (n = 11565):
Article 8044 69.6

Funding agencies — continued:
Ministry of Education, Youth and Sports of the

Review 1512 13.1 Czech Republic " o
Proceedings paper 1215 105 National Council for Scientific gnd Technologi- 9 01
Editorial material 385 33 cal Development (CNPq), Brazil ’
Meeting abstract 182 1.6 Plizer E 0.1
News items 162 14 Public Health Agency of Canada 6 0.1
Letter 35 03 Institutions (articles only, n = 8044):

Book review 16 01 ;Jessgigﬁrér:ril;cteof Agriculture, Agriculture 143 18
Correction 0 0.08 US Department of Agriculture 89 1.1
Reprint 3 0.03 Wageningen University & Research Centre, The

Bibliographical item 1 0.01 Netherlands 74 0.9
Software item 1 0.01 Cornell University, USA 70 0.9
Areas of research (articles only, n = 8044): Ohio State University, USA 64 08
Food science & technology 1547 Michigan State University, USA 63 0.8
Biotechnology & applied microbiology 501 Chinese Academy of Sciences 62 0.8
Nutrition & dietetics 473 University of Guelph, Canada 60 0.7
Veterinary sciences 368 University of California Davis, USA 58 0.7
Environmental sciences 360 Institut Scientifique de Recherche Agronomique, 53 07
Public, environmental & occupational health 332 France ’
Microbiology 330 Journals (articles only, n = 8044):

Agriculture, multidisciplinary 329 Journal of Food Protection 336 4.2
Economics 278 Food Control 216 2.7
Chemistry, applied 211 Food and Chemical Toxicology 193 2.4
Countries (articles only): International Journal of Food Microbiology 188 23
USA 3057 38.0 Journal of Agricultural and Food Chemistry 141 1.8
England 545 6.8 British Food Journal 97 1.2
Germany 496 6.2 Journal of Food Science 84 1.0
Canada 415 52 Regulatory Toxicology and Pharmacology 83 1.0
Italy 390 4.8 Annals of Pharmacotherapy 74 0.9
France 385 4.8 Journal of Applied Microbiology 73 0.9
Spain 369 4.6 Languages (articles only, n = 8044):

Peoples R. of China 355 4.4 English 7481 93.0
Netherlands 347 4.3 German 205 2.5
Japan 286 3.6 French 89 1.1
Funding agencies (articles only, n = 8044): Spanish 51 0.6
European Commission or European Union 62 0.8 Portugese 49 0.6
National Natural Science Foundation of China 34 0.4 Chinese 33 0.4
National Institutes of Health 30 0.4 Japanese 33 0.4
Ministry of Agriculture of the Czech Republic 14 0.2 Hungarian 28 0.3
National Science Foundation 12 0.1 Polish 21 0.3
United States Department of Agriculture 12 0.1 Korean 18 0.2

*Data from Web of Science (WoS), search performed 18 March 2011. Categorisation of items is according to WoS.

tPercentages were calculated from total number of published items in 2001-2010 (n = 11 565) for the type of bibliographical item or
the total number of articles (n = 8044) for all other items. Percentages for areas of research were not calculated as articles may be as-

signed to more than 1 area of research.

ing number of researchers in this area; increased interest of
funders, both public and commercial; increased collabora-
tion in the field, particularly in globally relevant topics, or
improved quality of research which generates more and
better (and more publishable) data. While it is difficult to
assess factors related to the research community, the jour-

nal coverage of the Thompson Reuters’ databases increased
22% from 2002 to 2010 (12) and surely contributed to the
general increase in publications and their citations.

Most of the published articles were classified into the cat-

egory of ‘Food science & technology’, followed by a range
of related categories, from ‘Biotechnology and applied mi-
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crobiology’ to ‘Chemistry, applied’ in the top 10 categories
(Table 1). Top 10 countries that published most articles in
food safety were responsible for 82.6% of all retrieved ar-
ticles (Table 1). Among them the leader was the USA, fol-
lowed by England, Germany and Canada. The only devel-
oping country that made a significant contribution to this
area was China, which may reflect the rising concerns in
China over food safety, particularly after the 2008 scandal
of milk formulas tainted with melamine (13).

Agencies for funding research on food safety were few (Ta-
ble 1). As most of the published articles did not carry state-
ments on funding, it is difficult to make an objective con-
clusion on the extent of financial support for food safety
research and the interpretation is possible only for those
articles that carried funding declaration. The top 10 fund-
ing agencies provided support for only 199 of the 8044
articles (2.5%) (Table 1). Among them, the European
Commission or the European Union funded most articles
(62 articles), followed by the National Natural Science
Foundation of China (34 articles).

The top 10 institutions with most published articles were
responsible for 9.1% of all publications (Table 1). Among
them, 6 were US-based, and non-US based institutions
were located in The Netherlands, China, Canada and
France (Table 1).

There was no dominating journal among the 10 journals
with the highest volume of articles on food safety, which
published 18.5% of all retrieved articles (Table 1). The lead
was taken by the Journal of Food Protection, which published
336 articles or 4.2% of all retrieved articles. Finally, the
dominating language of the publications was English
(93.0% of all retrieved articles), followed by German and
French (3.6%). All other languages were used by only 3.4%
of the retrieved articles.

Most cited publications on food safety

Among the top 10 articles with highest citation intensity
there were 3 review articles (14—16) and 7 original research
articles (17-23) (Table 2).

The review article with the highest citation rate (34 cita-
tions per year) was published in the British Medical Bulletin
in 2003 and addressed the hazards of heavy metal contam-
ination, predominantly lead, cadmium, mercury and arse-
nic (14). Cadmium exposure comes mainly from re-charge-
able nickel-cadmium batteries, which are often thrown
away with the regular garbage, as well as from cigarette
smoke. Exposure to mercury occurs via food, mainly fish,
while there is no evidence so far that amalgam dental fill-
ings contribute to mercury exposure and poisoning. Lead
exposure currently comes primarily from emissions of pet-
rol combustion in vehicles, while the lead-based paints and

food containers have been abandoned. Finally, food is the
most important source of arsenic poisoning for most pop-
ulations, although drinking water could be a source of
long-term exposure to arsenic.

Two other review articles received an average of 16 citations
per post-publication year. The paper published in the In-
ternational Journal of Food Microbiology in 2004 covered
state of the art research on foodborne viruses (15). Noro-
virus and hepatitis A virus are highly infectious and lead to
wide spread outbreaks of disease because they can persist
in food manually handled by an infected food-handler and
if such food is not heated or treated in other way after han-
dling. Thus, greatest attention in preventive efforts should
be given to good manufacturing practice to avoid introduc-
tion of viruses during food handling. The article on the
control of Listeria monocytogenes (16) in the food-process-
ing environment was published in the Journal of Food Pro-
tection in 2002, addressing the problem of large outbreaks
of scattered cases after a virulent strain got established in
the food-processing chain and thus infected multiple food
lots over a short period of production. To increase the safe-
ty of ready-to-eat foods, there is a need to establish a sam-
pling programme in the production environment, organi-
zation and interpretation of collected data and appropriate
response to the positive finding of Listeria contamination.

The article with the highest citation rate (annual average of
44 citations) among all 8044 retrieved articles was pub-
lished in Nature in 2005 (17), describing the genome se-
quencing and analysis of Aspergillus oryzae, a fungus used
in the production of traditional fermented foods and drinks
in Japan. The article shows that the genome of this Asper-
gillus species acquired specific expansion of genes for se-
cretory hydrolytic enzymes, amino-acid metabolism and
amino-acid/sugar uptake transporters, making it a suitable

organism for fermentation.

The article ranked as the 3" among the 10 top publications
came from a collaborative group of researchers in Japan and
UK and explored the transporters of arsenite in rice plants
(18). The article was published in the Proceedings of the Na-
tional Academy of Sciences USA in 2008 and received an av-
erage of 16 citations each year since then. The authors
demonstrated that the possible accumulation of carcino-
genic arsenite in rice grains, which caused massive poison-
ing in some Asian countries, was due to two different types
of transporters in the rice roots, which are also used for
silicone transport. High expression of genes for these two
transporters in rice leads to silicone accumulation, which
increases yield production, but also increases arsenic accu-
mulation in the grains. The authors suggest that increasing
silicone availability in the soil may suppress arsenic accu-
mulation in rice and thus alleviate potential risk of arsenic

poisoning.
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Table 2 Top 10 articles published in 2000-2009 with highest number of citations intensity, presented as the average number of citations
per each year after publication*

Machida M, Asai K,

Genome sequencing and analysis

1 ; Nature 2005;438:1157-1161 266 44.3
Sano M, et al. of Aspergillus oryzae
2 JarupL Hazards of heavy metal contamination British Medical Bulletin 2003;68:167-182 236 33.7
3 Ma JE Yamaji N, Transporters of arsenite in rice and their role in arsenic ~ Proceedings of the National Academy of 80 26.7
Mitani N, et al. accumulation in rice grain Sciences of the USA 2008;105:9931-9935 )
4 L1.]F, Huang YE Shell-isolated nanoparticle-enhanced Nature 2010:464:392-395 1 1.0
Ding Y, et al. Raman spectroscopy
On the use of the Weibull model to describe thermal International journal of Food Microbiology
5 van Boekel MAJS inactivation of microbial vegetative cells 2002;74:139-159 145 16.1
Koopmans M, . . . International Journal of Food Microbiology
6 Duizer E Foodborne viruses: an emerging problem 2004:90:23-41 128 16.0
7 Tompkin RB Cor}trol of Listeria monocytogenes in the food-processing Journal of Food Protection 2002;65:709-725 141 15.7
environment
Adak GK, Long SM,  Trends in indigenous foodborne disease and deaths, o
8 O’Brien §J England and Wales: 1992 to 2000 Gut 2002;67:832-841 125 15.6
9 Bocio A, Llobet JM,  Polybrominated diphenyl ethers (PBDEs) in foodstuffs:  Journal of Agricultural and Food Chemistry 120 15.0
Domingo JL, et al. Human exposure through the diet 2003;51:3191-3195 )
Prevalence of Campylobacter spp., Escherichia coli, and ) . I
10 Zhao CW, Ge BL, Salmonella serovars in retail chicken, turkey, pork, and Applied and Environmental Microbiology 130 13.0

De Villena J, et al. beef from the Greater Washington, DC, area

2001;67:5431-5436

*Citations were calculated for the years after publication, including the year of publication, up to the end of 2010. The exception was article by Koop-
mans and Duizer, which had 1 citation in 2003 although the official paper publication was in 2004.

The next most cited article, published in Nature in 2010
(19) and receiving 21 citations in the same year, described
the new methodology for the non-destructive and ultra-
sensitive visualisation of single molecules on surfaces. The
formation a monolayer of gold nanoparticles as a ‘smart
dust’ over surfaces allowed the demonstration of pesticide
residues on citrus fruits.

High citation rate was achieved by the article presenting a
case study of using a specific kinetic model to describe
thermal inactivation of microbial vegetative cells in the
food (20). The article was published in the International
Journal of Food Microbiology in 2002. Based on published
studies on thermal inactivation of microbial agents, the au-
thor made a theoretical exploration with a new mathemat-
ical model to calculate the necessary time and temperature
treatment to pasteurize or sterilize foods.

Research articles describing outbreaks of common food
poisoning also reached the top list of citation-intense pub-
lications. An epidemiological study of trends in indigenous
foodborne diseases and deaths in England and Wales in
1992 to 2000 was published in the Gut in 2002 (21), and
attracted an annual average of 15.6 citations. The authors
analyzed routinely available surveillance data, special sur-
vey data and hospital episode statistics to estimate the bur-
den and trends of indigenous foodborne disease. Between
1992 and 2000, the burden of indigenous foodborne dis-
ease fell by 53%.The most important pathogens were cam-

pylobacter, salmonella, Clostridium perfringens, verocyto-

toxin-producing Escherichia coli O157 and Listeria
monocytogenes. In 2000, campylobacter still remained the
highest threat, and the control of other pathogens was re-
quired to lower the mortality rates. A description of preva-
lence of Campylobacter species, Escherichia coli and Salmo-
nella serovars in retail meat products from Greater
Washington DC area in the USA was published in the Ap-
plied and Environmental Microbiology in 2001 (22) and re-
ceived an average of 13 citations annually since its publi-
cations. The authors analysed 825 samples of retail raw
chicken, turkey, pork and beef meat from supermarkets,
and found that retail raw meats were often contaminated
with foodborne pathogens. Chicken meat was more con-
taminated with Campylobacter that any other meat (70% of
samples in comparison to 14% in turkey and 1.7% in pork
and 0.5% in beefl). The authors called for the introduction
of stricter measures for ensuring food safety, particular the
implementation of hazard analysis of critical control points
(HACCP), as well as increased consumer education efforts
to ensure food safety at home.

Finally, an article on the toxicity of polybrominated diphe-
nyl ethers (PBDE) in foodstuffs also reached high citation
rate and was ranked the 9" on the top 10 list, with 15 ci-
tations per year since its publication in the Journal of Agri-
cultural and Food Chemistry in 2003 (23). PBDE is used as
a flame retardant and seems to be present in a number of
food samples, mostly in meat products and eggs, with an
estimated dietary intake for an adult male of 97 ng/day in

an area in Spain.
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INSTEAD OF A CONCLUSION

Taking into consideration all limitations of a scientomet-
ric analysis of research topics (9-12), the most useful top-
ics in food safety during the last decade, according to their
impact in research community, seemed to have been food-
borne pathogens and toxins. We have also witnessed the
emergence of genetic studies and new sophisticated meth-
odologies for detecting small amounts of toxin residues
on surfaces. Epidemiological and survey studies showed
that there was a systematic effort to document, rapidly
detect and control epidemic spread of disease. Some of

these measures decreased the threat to food safety in de-
veloped countries, but there is still much room for im-
provement. Novel areas for improving the safety of food
in the developing countries were also opened, such as the
study on the potential molecular targets to alleviate accu-
mulation of arsenic in rice. The five keys to safer food of
the WHO (3) will remain most relevant for the developed
as much as the developing world. As in other areas of re-
search and life, the human factor is the most important
one for the safety of food, and cannot be fully replaced by
a novel chemical, agricultural or processing technology
or gene transfer.
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Despite a five decade old Family Welfare programme, India still con-
tinues to contribute almost a quarter of the global estimates of ma-

. ) ternal morbidity and mortality. Quality aspects in maternal health
!'Centre for Population Health Sciences

and Global Health Academy, University of
Edinburgh, Scotland, UK only with the launch of the National Rural Health Mission (NRHM)

that quality of care has been accorded due recognition at the policy

care have long been ignored in the Indian public health system. It is

2Public Health Foundation of India,
New Delhi, India and planning levels of the national health programmes. Using review

of available data sources and published literature, this paper aims to
examine the scenario of quality of care in maternal health over the
last decade and the impact of NRHM initiatives on the same. While
NRHM has made efforts to address lacunae associated with quality
of maternal care in the public health system, there is much scope for

improvement.

The WHO estimates show that out of the 536 000 maternal deaths glob-
ally each year, 117000 (22%) occur in India (1). In addition to these, mil-
lions suffer pregnancy related morbidity. According to Global Burden of
Disease estimates for 2004, India contributes 21% of the disability adjust-
ed life years (DALYs) lost due to maternal conditions (2). Public health
initiatives over the last two to three decades have helped India to improve
health indicators such as life expectancy and total fertility rate to a great
extent, but some crucial indicators like Maternal Mortality Ratio (MMR)
and Infant Mortality Rate (IMR) have stagnated at around 400 per 100 000
live births and 60 per 1000 live births, respectively, in the 1990s (3). De-
spite a series of national level safe motherhood policies and programmat-
ic initiatives over the past two decades there is little evidence that mater-
nity has become significantly safer in India. The National Rural Health
Mission (NRHM) was launched with much fanfare in April 2005 “to pro-
vide accessible, affordable and quality health care to the rural sections es-
pecially the vulnerable populations” (4). An integral component of NRHM

Correspondence to: is the safe motherhood intervention in the form of Janani Suraksha Yojana
Dr Harish Nair (JSY) for reducing maternal and neo-natal mortality. JSY is a 100% cen-
Centre for Population Health Sciences trally sponsored scheme under the umbrella of NRHM which integrates
University of Edinburgh . . . . L

Teviot Place cash assistance with antenatal care during the pregnancy period, institu-
Edinburgh EH89AG tional care during delivery and immediate post-partum period in a health
Scotland, UK centre by establishing a system of coordinated care by field level health
harish.nair@ed.ac.uk worker. Though the scheme has been successful in pushing up the insti-
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tutional delivery rate in some high focus states, the ambi-
tious goals of reducing the MMR from existing ratio of 301
to 100 per 100000 live births, by 2012 (4) will not be pos-
sible if ‘quality’ aspects are ignored while addressing issues
related to equity and access to health care for the Indian
population. Addressing the issues of quality in maternal
health service delivery is important not just to decrease the
MMR and reduce maternal morbidity but also to instill con-
fidence in the public health system amongst end users and
thereby increase the demand for institutional deliveries.
This alone will ensure that the gains made in the JSY
scheme in the last 4 years will lead to the final expected
outcome of the NRHM of decreasing maternal mortality
and morbidity.

QUALITY OF CARE: THE CONCEPT

The concept of quality of care is complex and multidimen-
sional. The definition of quality of care is highly varied-
ranging from excellence (5) to expectations or goals which
have been met (6,7) to “degree to which health services for
individuals and populations increase the likelihood of de-
sired health outcomes and are consistent with current pro-
fessional knowledge” (8). At a population level, quality of
care can be defined as “ability to access effective care on an
efficient and equitable basis for the optimisation of health
benefit/well-being for the whole population” (9). All di-
mensions of quality of care reduce to two questions. First,
can an individual get the care they need when they need it
(ie, is the care accessible)? Second, when they get care, is
it effective both in terms of clinical effectiveness and inter-
personal relationships? This definition of quality of care is
appropriate when applied at an individual level. This paper
will largely restrict to analysing the quality of care in ma-
ternal health at the individual level through an equity lens.

Though India’s Health and Family Welfare Programme has
been in existence for almost five decades, it is characterised
by modest achievement and unfulfilled promise. Informa-
tion on the services at the provider-client level remains lim-
ited, much of the evidence having become available only
in the last decade with a good deal being unpublished and
inaccessible to those interested in this issue (10).

Access to care

Access to care is a vital but complex element of quality of
care since it determines whether a client even gets to the
service provider. The available community based evidence
suggests that there is considerable variation in the level of
outreach visits by the Auxiliary Nurse Midwife (ANM),
largely by geographical location, with significantly higher
visits in the southern and western than in the north Indian
states. In a four state study conducted over a decade ago,
89% and 93% women surveyed in Tamil Nadu and Karna-
taka reported having been visited by a female paramedical
worker in the last three months, compared with 53% and
61% women from Bihar and West Bengal, respectively (11).
There were also differentials in access to care between ur-
ban and rural areas, if utilization of care is taken as a proxy
for access to care. The National Family Health Survey-3
(NFHS-3) conducted during 2005-06 reports that only
62.4% of ever married women respondents living in urban
areas reported having received the WHO recommended
four antenatal visits compared to 27.7% rural women (12).
The District Level Household Survey-3 (DLHS-3) conduct-
ed during 2007-2008 (13) indicates an overall improve-
ment in access to maternal care (if three or more ante-natal
check ups are taken as proxy) in the post NRHM period,
perhaps more for the high focus states (with poor health
indicators) than the non high focus states (which hitherto
had better health indicators) (Figure 1).

Figure 1 Comparative proportion of
mothers who had three or more ante-
natal check ups during their last preg-
nancy. (DLHS-3 against DLHS-2).
DLHS: District level health survey.
High focus states under NRHM were
18 states identified for special atten-
tion based on weak public health in-
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Data over the last three decades reveal that significant dif-
ferences in frequency of outreach visit exist even within the
same geographic region. One study from rural Maharashtra
found that respondents residing in villages more remote
from those, to which the ANM was assigned, were signifi-
cantly less likely to have reported a recent visit by a health
worker, to have been visited for meaningful lengths of time
and to have received other maternal and child health ser-
vices (14). An earlier study also found a much greater ten-
dency for workers to visit communities and households ac-
cessible to main roads (15). NRHM does not appear to have
made much of a difference in this regard. In Orissa, JSY ben-
eficiaries had to travel, on average, 15.8 km to reach the ul-
timate place of delivery (16). Without an efficient referral
system, women with complications are referred from facil-
ity to facility before they finally reach their place of delivery.
This results in loss of precious time and contributes to one
of the major delays responsible for maternal mortality. A
study conducted in Andhra Pradesh showed that among the
98 women who used hospital facilities nearly sixty percent
went to two or more hospitals. One woman had visited as
many as nine hospitals and finally died at home (17). Ac-
cording to NFHS-3, more than half the births in India take
place at the woman’s own home and 9% at parent’s home
(12). Overall, only 47% of all deliveries are attended by a
skilled birth attendant (SBA); 73.4% in urban areas com-
pared to 37.4% in rural areas. The DLHS-3 data reveal that
the rural-urban gap for safe deliveries remains wide as ever
in the northern Indian states (13) (Figure 2).

Investigators in a study conducted at the beginning of the
millennium and involving rural and urban women in Ma-
harashtra have listed safety and good quality of care as one
of the motivating factors for choosing to give birth at home
(18). “In government hospital delivery room is not there.

public health indicators and/or weak

0 100
health infrastructure.

Toilet and water facilities are not there in public health cen-
tre properly. So I felt safe to give birth in house,” remarked
one of the respondents from Pune (18).

The Government of India constituted Common Review
Missions (CRMs) under the NRHM to review the imple-
mentation of NRHM. The teams constitute of central and
state government officials, public health professionals from
the academia, public health activists from civil society or-
ganizations and representatives from development part-
ners. The teams constituted for the Second Common Re-
view Mission (CRM) (November — December 2008)
reported that although there is some improvement in the
levels of cleanliness and provision of waiting space for pa-
tients in the post 2005 period, cleanliness of toilets was still
lacking (19). Assessments carried out on health facilities
across India indicate a suboptimal degree of purchases,
maintenance and utilization of general medical equipment
and a lack of support facilities like 24 hour water and elec-
tricity supply (20). This is reinforced by the observations
of one of the visiting State teams of the CRM.

“The infrastructure is old and requires repairs. OPD patient
load is very high, institutional delivery load is also very
high, however the PHC has only 4 beds which require to
be augmented, there is no referral transport service avail-
able and laboratory services are inadequate” (19).

The findings of the Third Common Review Mission teams
to Bihar, Chattisgarh and West Bengal in November 2009
indicate that very little has changed in the one year since
the second CRM (21). The team visiting Bihar observed
that the “basic utilities (toilet and running water) in the ob-
served facilities were very poor and are not conducive for
the women to stay for long after delivery” (22). Thus, in-
sufficient public healthcare infrastructure, unclear account-
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ability, and the lack of empathy towards the poor have se-
verely limited the optimal reach of even available maternal
health services in the public health system in India.

Postnatal care is one of the most neglected components of
maternal care. Data from NFHS-3 reveal that only 42% of
women surveyed received postnatal care after their most
recent delivery. Births to urban mothers are twice as likely
to be followed by a postnatal check-up (66%) compared
to their rural counterparts (34%) (12). The findings of
DLHS-3 are no different — the rural-urban differential re-
mains as wide as ever in the high-focus states (13) (Figure
3). It is thus evident that rural India where about 70% of
Indian population resides has less accessibility to good
quality care. Even in urban areas, lack of knowledge and
awareness about health facilities among the poor, weak
linkages between service providers and communities, and
the limited role of community negotiating capacities se-
verely impede the demand for healthcare services in these
areas (23). Recent evaluation of the JSY in Orissa revealed
that that only half of the JSY beneficiaries were given refer-
ral slips by Accredited Social Health Activist (ASHA) or
other health personnel to help them access delivery ser-
vices. The same report also notes: “With manifold increase
in the institutional deliveries, quality of care has become
an issue, for instance, women were discharged on average,
16 hours after normal delivery and there were instances of
being discharged even within 3—4 hours after delivery. This
is risky to the life of both mother and the newborn and
would not serve the purpose of reducing maternal and neo-
natal mortality”(16).

Even the third CRM report indicates that mothers tend to
be in institutions less than a day in most cases and that
quality of care needs to improve in a large proportion of
the health facilities (24).
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Clinical effectiveness

Khan and colleagues in a study from Bihar reported that
41% of the respondents felt that the time the health work-
er spent with them was very short and only 31% were
fully satisfied with the visits they received (25). In anoth-
er study from Maharashtra, almost two-thirds of the re-
spondents reported that the ANM had spent less than five
minutes in her most recent household visit (14). This lack
of time spent by the ANM reflected on the lack of clinical
effectiveness for those who manage to gain access to the
care provided by the public health system. NFHS-3 data
indicate that overall, only 15% women receive all recom-
mended types of antenatal care, there being wide dispar-
ities between the states (4% in Uttar Pradesh compared
to 64% in Kerala) (12). Though the DLHS-3 data indicate
an overall improvement in clinical effectiveness of mater-
nal health care (if full ante-natal check up which includes
at least three ante-natal visits, one tetanus toxoid injec-
tion, 100 tablets of iron-folic acid supplement or its equiv-
alent in syrup is taken as proxy), they appear to suggest
that the improvement has been more in the non-high fo-
cus states which hitherto had better health indicators(13).
In fact, some high focus states (e.g. Uttar Pradesh, Bihar
and Jharkhand) appear to have deteriorated in the post-
NRHM period (Figure 4).

Rani and colleagues have highlighted the north-south dif-
ferential in a recent study involving secondary analysis of
NFHS-2 data from four south Indian states (Andhra
Pradesh, Karnataka, Kerala and Tamil Nadu) and four
north Indian states (Bihar, Madhya Pradesh, Rajasthan, Ut-
tar Pradesh) (26). The study shows that only 40.3% of the
women receiving antenatal care in the north reported hav-
ing their blood pressure measured during antenatal visit

Figure 3 Proportion of mothers
who received post natal care
within 2 weeks of delivery dur-
ing their last pregnancy. Data are
overall for the state based on
DLHS-3 (2007-2008). DLHS,
District level health survey. High
focus states under NRHM were
18 states identified for special at-
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compared to 87.4% in the south. Though the DLHS-3 data
indicate that these differentials persist, they present a great-
er cause for concern (13). In the post NRHM period, the
northern Indian states of Bihar, Jharkhand, Madhya
Pradesh, Rajasthan and Uttar Praesh have slipped further
on this index of quality of care. (Figure 5). NFHS-3 reports
that while 80—-82% of the urban women had their blood
pressure measured and weight taken, only 55% of the ru-
ral respondents reported having received these basic pre-
requisites of quality antenatal care (12). DLHS-3 data seem
to indicate that the rural- urban differential has only grown
wider in the post-NRHM period.

It is important to note that while southern states have made
significant progress to address accessibility to good quality
of care for antenatal care (ANC), they too fall woefully short
of the standards in quality required to bring down mater-
nal mortality. NFHS-3 indicates that 65% of the pregnant
women received IFA during ANC which is a seven percent-
age point increase from NFHS-2. However, the survey also
shows that that 59% of the pregnant women were found
to be anaemic which is suggestive of poor quality of ANC

resulting in poor compliance.

Client — provider inter-personal
relationships

Inter-personal relationship between the provider and the
client is the key to improved client satisfaction, continued
and sustained use of services and thereby better health out-
comes. Government health clinics have long been accused
of being apathetic and ignorant to client perspectives. It is
thus no wonder that clients perceive private sector health
services to be superior to that offered by the government
program (14). The study on north-south differential cited
earlier found that women in both the north and south In-
dia reported better quality of interpersonal care in the pri-

' weak health infrastructure.
60 iC

vate sector (26). Births in a private facility are more likely
to have a postnatal check-up at 6 weeks (85%) as well as a
check-up within four hours of delivery (62%) than births
in a public facility (76% and 53%, respectively) (12). Ra-
vindran points out that the clients have a negative impres-
sion of government health facilities citing staffs’ and nurses’
verbal abuse of clients and demands for informal payments
even for the most basic health services (27). A focus group
study in Uttar Pradesh which documented perceptions
among female respondents revealed that staff and medical
officers in government institutions are often rude and dis-
courteous to clients (28). Rao narrates the plight of an ur-
ban slum dweller in Bangalore who was slapped repeat-
edly by the nurses in a government hospital because she
was too weak to bear down (29). “My mother’s house where
I had my first born was better,” says the respondent. To add
insult to the injury the hospital staff refused to hand over
her baby until she made informal payments. Once she paid
up, she was sent home within 24 hours of delivery without
any medicines or postnatal check up.

Quality issues notwithstanding, government clinics con-
tinue to be used in large numbers because the costs to the
clients are minimal. However, some studies are already
revealing new evidences that the poor have also preferred
to use the much costlier services provided by the largely
unregulated private sector even when they have access to
subsidized or free public health care (30). This is inher-
ently regressive and has put a disproportionate burden
for health care on poor households. It is not just the poor
who face the double burden of poverty and ill-health, the
financial burden of ill health can even push the non-poor
into poverty.

The teams constituted under the second CRM in their final
report re-iterated the need for attention to procedures for
registration, patient flow and information through appro-
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priate signage, waste disposal and other aspects crucial for CONCLUSION

a patient friendly facility (19). The shortage of human re-
sources and thereby of the expected services was also not-
ed as an issue of quality. The report of the Third CRM (un-
published) indicates that a positive outcome of the thrust
of the changes that the NRHM has brought about in the
last 3 years has been on infrastructure strengthening, facil-
ity improvement and enabling adequate numbers of hu-
man resources- and these measures seemed to have brought
about a huge increase in institutional deliveries. It also con-
cludes that even though “[t]he quality of care in the private
sector is not necessarily much better than that reported for
the public facilities, but because of the push of the system
case loads seems to have migrated from the public system
to the private system.” For example the team constituted
under the Third CRM for the state of Gujarat observed that
the quality of Chiranjeevi providers ( a Public Private Part-
nership health provider scheme promoted by the State
Government) is not necessarily better; however they are
supported by a better demand generation involving the
government workers at the village level and by a mindset
that deems private sector provision better than government
provision (31).The report submitted by the team recom-
mends that increased patient load and overcrowding now
at public health facilities can be resolved by planned efforts
to rationalize patient load (deliveries) by upgrading the pri-
mary level services at Primary Health Centres and Subcen-
tres. In general the report of the third CRM observes that
lack of respect shown to the patients by the service provid-
ers is still a pervasive phenomenon that discourages use of
public facilities.

It is evident that quality is a more significant predictor of
utilization of maternal health care than access. The second
CRM report echoes the general finding in the high focus
states that, “given the problems of the past, expectations of
providers and even of the public had been set at very mod-
est levels. The system is in danger of stabilizing at this low
level of expectations and outputs, and even as one appreci-
ates the effort that has gone in to reach this level, there is a
need to set the benchmarks higher. There is much more that
needs to be done, if the increased patient load and utiliza-
tion of services was to manifest in increased outcomes” (19).

The report also recommends that improving the quality of
care and comfort of stay for the in-patients in the public
hospitals especially at the secondary level, through clean
toilets, fresh linen, and a friendly environment are steps to-
wards a system of ensuring quality improvement in all pub-
lic health facilities. One of the major road blocks towards
fostering a movement in enforcing quality of care in mater-
nal health services has been the absence of independent ad-
vocates for promoting quality of care in this realm within
the civil society. The third CRM report lays importance on
the use of external assessment and certification of the facil-
ities and for building a policy framework that mandates this.

In summary, although there has been some improvement
in the quality of maternal health services in the last decade,
India is still a long way off from the standards in most
emerging economies leave alone developed countries. Un-
less the health system is able to ensure good quality care
translating into continued and sustained use of maternal
health services throughout the country, achievement of
MDG-5 goal will likely remain out of reach for a long time.
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RECOMMENDATIONS

Though more NRHM has just completed five years of ex-
istence, scant data are available on the impact of the mis-
sion on quality of care in health facilities. It is imperative
that further research is conducted to assess the impact of
NRHM on maternal health services and the change it has
brought about in client perspectives so that gains from the
mission can be consolidated. Community based organisa-
tions and consumer groups will need to advocate for qual-
ity of care in maternal services by forging collaborations
and sharing resources amongst all stakeholders involved in
advocating for quality of care in maternal health services.
This could be initiated by a pan national organisation
which would be able to bring together national and inter-
national organisations like the White Ribbon Alliance,
UNICEE WHO, UNFPA and other international donors on

a common platform. State Governments will need to estab-
lish task forces for enforcing Indian Public Health Stan-
dards (IPHS) guidelines at all levels and these should be
monitored by an independent body at the centre. State
Governments should also set up mechanisms for efficient
procurement, management and monitoring of supply
chain systems [on the lines of Tamil Nadu Medical Supplies
Corporation (TNMSCQ)] for equipment and drugs for es-
sential maternal health services. Standard treatment guide-
lines created in consultation with senior medical officials
also need to be implemented and monitored. Hospitals
need to be certified as women and baby friendly. Multi
pronged strategies should also be worked out to improve
the quality and efficiency of services being delivered by
ASHAs as these will have a major impact on the success of
NRHM in general and improvement of maternal health in-
dicators in particular.
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Aim The research production of the Chinese academics for the past
Centre for Population Health Sciences few decades, which is being published in more than nine thousands
and Global Health Academy, of Chinese academic periodicals, has recently been digitalized and
University of Edinburgh, Scotland, UK made available in the public domain. The aim of this study was to
systematically identify and assess the evidence from Chinese litera-
ture sources on the efficacy and effectiveness of child health inter-

ventions in China.

Methods The Chinese National Knowledge Infrastructure databas-
es were searched for the studies with primary data on efficacy or ef-
fectiveness of child health interventions in China between 1980 and
2011. The searches of PubMed and the ‘Lives Saved Tool (LiST)’ ev-
idence base were also performed to identify the counterpart evidence
in the English language.

Results Of 32 interventions initially identified in the Chinese lit-
erature, 20 interventions sustained the primary information address-
ing efficacy or effectiveness. Among preventive interventions (14
interventions), most studies were dedicated to complementary feed-
ing (7 studies), kangaroo mother care (7 studies) and syphilis detec-
tion and treatment (4 studies). Among treatment interventions (6
interventions), the most frequently studied were zinc for treatment
of diarrhoea (11 studies) and newborn resuscitation (9 studies). The
evidence on efficacy or effectiveness of the 32 interventions con-
ducted in Chinese children in the Chinese literature was either of
comparable quality, or more informative than the available reports
on China in the English literature, which rarely contained studies
on child health intervention effectiveness exclusively in Chinese
population. The included studies reported positive results unani-
mously, implying a likely publication bias.

Discussion The evidence on the efficacy and effectiveness of child
health interventions in China is typically modest in quantity and
quality, and implies a notable urban-rural discrepancy in applied
health systems research to improve child health interventions and
Jian Shayne F. Zhang programmes. However, it is clear that considerable research interests
Centre for Population Health Sciences and initiatives from both inside and outside the country have been
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In 2000, the UN defined a set of goals on which a global
political consensus was reached — the ‘Millennium Devel-
opment Goals’ (1,2). The fourth goal was defined as an am-
bition to decrease the levels of global child mortality be-
tween 1990 and 2015 by two thirds (3). The leading
strategies for achieving child mortality reduction were to
implement cost-effective interventions in the largest part of
the population in low and middle income countries (4—7).
These interventions were developed to prevent and treat
the leading causes of child mortality, eg, preterm birth com-
plications, birth asphyxia, neonatal infections, pneumonia,
congenital abnormalities, diarrhoea, tetanus and HIV/AIDS
(5,6). Clearly, there are many possible interventions avail-
able, and prioritization of those interventions for imple-
mentation among children has become one of the most
important health policy goals for the governments, espe-
cially in low and middle income countries (8). They are
calling for better evidence on the efficacy, effectiveness and
cost-effectiveness of each intervention, and also better in-
formation on the patterns of child mortality burden in their
countries (8). Therefore, understanding the causes of child
mortality and the effectiveness of the preventive and treat-
ment interventions has become one of the main interests
of the global health community. The ‘Child Survival Series’
published by The Lancet is the earliest and one of the best
examples (5,9-12).

The controversy over the true value of many child health
interventions still rekindle debates now and then. First,
once a few published randomized controlled trials show
effectiveness of an intervention, it becomes unethical to
scale up the evaluation only to deprive the control arm of
apparent benefits. Second, the diversity of study settings
and contexts produces enormous confounding and distorts
generalization. Third, due to resource constraints, not ev-
ery study can achieve sufficiently large simple size. Many
of them eventually become underpowered, which leads to
diverse and often conflicting results. Furthermore, mortal-
ity is rarely — if ever — an acceptable outcome of an inter-
vention trial, and the introduction of proxy indicators cre-
ates uncertainty over the true effects on mortality and
causes ambiguous conclusions. The most recent effort to
integrate estimated effectiveness of interventions on child
mortality has been published in 2 supplements of the In-
ternational Journal of Epidemiology and BMC Public Health,
providing the theoretical and methodological background
information for the ‘Lives Saved Tool (LiST)’ (13). LiST is
an evidence-based software module that allows prediction
of the impact of scaling up different child health interven-
tions at the national, regional and global level. Although
this project is designed and performed to produce reason-
ably conservative estimates, the primary information gap
is still an open issue and that new evidence from any prop-
er sources would further refine the estimates.

Table 1 List of 32 interventions chosen for the review*

 Antenatal steroids to prevent preterm birth

* Antibiotics for premature rupture of membranes

* Breastfeeding (exclusively for 6 months)

e Calcium supplementation to prevent pre-eclampsia and eclampsia

* Clean delivery practices

» Complementary feeding

¢ Detection and management of breech births (Caesarean section)

* Folic acid (vitamin B) supplementation

» HiB vaccination to prevent pneumonia

* Insecticide-treated materials

* Intermittent presumptive treatment for malaria in pregnancy

* Kangaroo mother care

* Labour surveillance (including partograph) for early diagnosis of com-
plications

* Measles vaccination

* Nevirapine and replacement feeding (where possible) to prevent HIV
transmission

* Newborn temperature management

* Prevention and management of hypothermia
* Syphilis detection and treatment

» Tetanus toxoid (neonatal)

* Vitamin A supplementation

* Water, sanitation, hygiene

e Zinc supplementation

* Antibiotics for dysentery

* Antibiotics for neonatal sepsis

 Anti-malarials

e Community-based pneumonia case management, including
antibiotics

* Corticosteroids for preterm labour

¢ Detection and treatment of asymptomatic bacteriuria

* Newborn resuscitation

¢ Oral rehydration therapy

* Vitamin A

« Zinc for treatment of diarrhoea

*The interventions were chosen based on Lancet’s Child Survival Series
list of interventions (5) and supplemented with any additional interven-
tions on which at least 1 publication in Chinese literature could be found
during the period 1980-2011.

One of the potential sources of this kind is academic lit-
erature in the Chinese language. The research production
of Chinese academics for the past few decades, which is
being published in more than nine thousands of Chinese
academic periodicals, has recently been digitalized and
made available in the public domain. It has been proven
that strategically retrieving and analysing qualified publi-
cations in the Chinese literature contributes significant ev-
idence and updates to the understanding and knowledge
on various topics in the field of child health epidemiology
(14). The aim of this study was to systematically identify
and assess the evidence from Chinese literature sources on
the efficacy and effectiveness of child health interventions
in China.

METHODS

The China National Knowledge Infrastructure (CNKI) da-
tabases were searched for the period January 1980 to
March 2011. CNKI is the most complete source of academ-
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Figure 1 Geographical distribution of 59 retained studies during 1980-2011.

Tahle 2 The list of 59 retained studies for 20 interventions

Tme | Asstract | Fina

PREVENTIVE INTERVENTIONS Kev SEARCH TERMS GENERAL SEARCH TERMS CRUDE HITS HITS HITS HITS

Antibiotics for premature rupture of membranes HUAZER; AR RO VR s AR, 309 2 1
Clean delivery practices Bl R e SRR A R (335 R e 1 30 16 4 1
Complementary feeding IR, AR A R (e R o 1 147 23 13 7
Folic acid (vitamin B) supplementation TR, 4E4: B AN 7S O VN sem MR T 123 21 12 2
HiB vaccination to prevent pneumonia HiBZE T RO VR s VER, TR 124 34 2 1
Kangaroo mother care 48 G B R MR A g 2 BOR VRO, e, AR, TR 60 31 15 7
};rbg;g;gg;gfgggp:;g;ggggg;ogmph> PR FERAE TN CR R M (R TR 366 27 6 2
Measles vaccination RIS ORI B (R T 68 21 5 2
erapine A Xeplacement Mg eon BT MU M VAT N R TR 15 4 2

where possible) to prevent HIV transmission

Newborn temperature management B, BOR; VP SR PRI, T 1 1 1 1
Syphilis detection and treatment M SR VRO, w2, R, T 184 12 10 4
Tetanus toxoid (neonatal) Wi R KR Z B L R, VR, sem; R, FTR 197 9 3 2
Vitamin A supplementation A4 FRA; YiftarA PO VY s AR T 558 56 10 2
Water, sanitation, hygiene JK 5 3R35 B A (WES) I H B VPN s EH; T 19 8 2 1
TREATMENT INTERVENTIONS

Antibiotics for dysentery PR, PUER RBUR; VEY e fER, TR 263 5 1
Corticosteroids for preterm labour VR O R VP R (B T 231 12 6
Newborn resuscitation BE L A SOR VR s AR, TR 969 29 18 11
Oral rehydration therapy I IRANBT SR AL TR (YR B 112 15 1

Vitamin A YA KA, YifbarA BOR; VR s AEH, T 138 28

Zinc for treatment of diarrhoea B 8T WY RO VR s AEH, T 170 39 12 11
ic information in China and represents the Chinese equiv- relevant to neonates, infants, pre-school children or parents
alent of PubMed or the Web of Knowledge (15). A system- in China. Studies were included if: the total cohort was
atic search of CNKI was performed to identify clinical and more than 50 subjects; the study design was prospective;
community-based studies with primary data reporting ei- the sample population was exclusively Chinese who lived
ther efficacy or effectiveness of child health interventions in China at long-term residency base (16,17).
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257 The search terms used were various combinations from a
set of terms for ‘efficacy’ and ‘effectiveness’ in their Chinese

201 equivalences, i.e. LAY, T, FEMT, etc. and a set of

8 o terms for each intervention in their Chinese equivalences
Z as well, eg, ‘R 4iAEZB, A, etc. for folic acid (vi-
= 0 tamin B) supplementation’. The first step was to search pre-
vention and treatment interventions targeting causes of

5| child death in general (early development- related exclud-
ed). As this search strategy aimed to be as inclusive as pos-

sible, it resulted in 6476 publications which mentioned 32

19801983 1984-1987 1988-1991 1992-1995 1996-1999 2000-2003 2004-2007 2008-2011 interventions (Table 1). The first level screening based on

fear titles left 649 studies for further identification as the major-

Figure 2 The time trend of 59 retained studies during 1980-2011. ity were not relevant at all to the topic of ‘efficacy’ or ‘effec-

Table 3 Three most investigated preventive child health interventions in Chinese literature

SAMPLE SampiE INDICATORS OF THE OUTCOME

Sruoy SIZE | SAMPLE SIZE
Qurcome

o Year Province

c';""'" Cororr No.

SIZE
ITE (Inverven- | (Interven- | (ContRols)
mon 1) | mon2)

* Kangaroo mother care

Body Temperature recovery speed (hr):
1 2009 Zhejiang Hospital - 100 - 100 temperature  1=1.665+1.36, C=6.635+3.838 P<0.05 - - -
management
Venepuncture Heart rates (/min): I<C, (8-14), P<0.05 Blood oxygen rate (%): 1<C,
2 2008-2009 Guangdong Hospital - 50 - 50  pain (1-5), P<0.05 - -
management
Body Temperature recovery speed:
3 2007 Hebei Hospital - 80 - 80  temperature  [=38(<4h), C=18(<4h), P<0.05 - - -
management
. Weight gain ~ Weight gain in the 28th day: 1=835g, B
4 2007-2008 Guangdong Hospital - 30 - 30 C=750g, P<0.0005 - -
Physiological ~Heart rates (/min): Blood oxygen
. and 1=142.4+19.1, C=157.1+24.8, P<0.01  rate (%): [=91.7+4.6, _
5 2006-2008 Hunan Hospital - 60 - 60 behaviour C=87.9+9.1, P<0.01 -
indicators
Pain Heart rates (/min): [=152.77+15.98,  Blood oxygen rate (%):
6 2004-2009 Shanxi Hospital - 55 - 53  management C=162.34£22.02, P<0.05 1=94.03+10.89, - -
C=93.08+10.62, P<0.05
. Prognosis MDI: 1=99+12, C=89+10, P<0.01 PDI:, [=91+10 _
7 1999-2002 Guangdong Hospital - 54 - 50 of very LBW C=83+11, P<0.05 -
¢ Complementary feeding
. . Percentage-Nutrition
1 2007-2008 Guangxi Community - 100 - 100 - (PO-P100): I>C, P<0.05 - - -
. . Hb (g/1): 1=80.74£13.24 IDA: 1=9(4.5%)
2 2006-2008 Jiangsu  Hospital - e - 17 - C=66.4312.57, P<0.05 C=33(19.4)P<0.05 -
3 2004 Gansu Community - 1000 500 127 - DQ: I>C, P<0.0001 - - -
4 2003 Guangdong  Hospital - 251 - 237 - Malnutrition: =9, C=42, P<0.01 - - -
. . Anaemia(%): 1=17.31, C=38.46,
5 2002 Jiangsu Hospital - 52 - 52 - P<0.05 - - -
6 1997 Liaoning Hospital B 107 _ 34 B Standard BW: 1=64(87.7), C=21(61.8), B o
P<0.01
7 1994 Sichuan Hospital - 45 60 58 - BW, Height, HC: I>C, P<0.05 - - -
o Syphilis detection and treatment
Inner . Syphilis(+): 72 children born to Inter-
1 2006-2009 Mongolia Hospital B 168 B 3 - ventions; 19 children born to Controls B -
. 125(syphilis child cases in theory for
2 2005 Guangdong Community 159017 - - - - 2005) - 4 (syphilis child cases in 2005) - - -
. Syphilis(+): 8 children born to Inter-
3 20012005 Guangdong  Hospital - 20 - 13 - ventions; 10 children born to Controls - -
4 2001-2002 Guangdong Community 186517 - - - - Reduction: 61.90% - - -

I —interventions, C — controls, LBW — low birth weight, MDI — mental developmental index, PDI — psychomotor developmental index, Hb — hemoglobin con-
centration, IDA — iron deficiency anaemia, DQ — developmental quotient, BW — birth weight, HC — head circumference
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tiveness’. The abstract screening then left 136 relevant re-
cords for full text retrieving. Eventually, 59 studies (up to
1% of the initial screen) for 20 interventions were retained
(Table 2). The most common reasons for exclusion were:
1. the total sample cohort was less than 50 subjects, con-
sidering that the small sample size might lead to large er-
rors; 2. study design was retrospective, which might cause
massive recall bias; 3. the study method was not sufficient-
ly described to understand or interpret the results.

RESULTS

The distribution of the 59 included studies clustered main-
ly in the eastern and central regions of China (Figure 1).
The latest classification of Chinese regions based on region-
al macro-economy development recommended dividing
China into the eastern, central and western regions. Of the
three macro-regions, Western China suffered the most from
economical disadvantages. This also provides insight into a
further discrepancy: the retained studies conducted in East-
ern and Central China were generally led by major univer-
sity-affiliated hospitals, which were in control of the key
resources, such as the provincially leading research and
teaching hubs and/or networks. In Western China, howev-
er, the retained studies were mostly conducted through co-
operation with international organizations, as the overseas
aid programmes. Also, an analysis of the period 1980 to
2011, which separated the included studies into 4-year
time-periods by frequency, showed the time trend of a
steady increase until the period 2004-2007. This was fol-
lowed by a sharp drop during the period 2008-2011, to the
level of activity observed back in 1992—-1995 (Figure 2).

All the included studies that evaluated a total of 20 inter-
ventions were focused on addressing efficacy or effective-
ness as the primary outcome. Among preventive interven-
tions (14 interventions), most studies were dedicated to
complementary feeding (7 studies), kangaroo mother care
(7 studies) and syphilis detection and treatment (4 studies)
(Table 3). Among treatment interventions (6 interventions),
the most frequently studied were zinc for treatment of diar-
rhoea (11 studies) and newborn resuscitation (9 studies)
(Table 4). Within each intervention, the results from indi-
vidual studies generally supported each other, providing
evidence on the positive effects for all interventions. How-
ever, several peculiarities need to be noted: for complemen-
tary feeding, each study adopted different food formulas
and this may be due to the widespread geographic distribu-
tion. For Kangaroo mother care, the research interests var-
ied dramatically, which made the targeting outcomes very
diverse — including body temperature management, pain
management, weigh gain, physiological and behavioural
factors, etc. For syphilis detection and treatment, it was no-

table that one community-based study conducted in Guang-
dong province and recruiting 186 517 subjects reported an
impressive 61.90% reduction rate during a period of two
years. For zinc for treatment of diarrhoea, although OER
and anti-diarrhoea duration were common indicators, the
ingredients and portions of zinc formula adopted in each
study were not consistent. Finally, for newborn resuscita-
tion the universal outcome indicators employed in each
study were Apgar-5 and Apgar-10, while Apgar-1 and Ap-
gar-7 occasionally reported with other specific outcomes
such as mortality, morbidity of asphyxia, pneumonia and

infections.

The evidence on efficacy or effectiveness of the 32 inter-
ventions conducted in Chinese children in the Chinese lit-
erature was either of comparable quality, or more informa-
tive than the available reports on China in the English
literature (Table 5). Although the selected English litera-
ture sources showed a substantial and strikingly increasing
number of publications on child health interventions dur-
ing the same period, studies on intervention effectiveness
exclusively in Chinese children were very rarely published,
and the few rare studies were unlikely to scale-up a system-
atic analysis or meta-analysis for any of the 32 selected in-
terventions in this paper.

DISCUSSION

This paper represents the very first attempt to systemati-
cally investigate the accessibility, quantity and quality of
the research production of Chinese academics over the pe-
riod of the past 30 years on efficacy and effectiveness of
child health interventions in China. It is possible that a
parallel review and/or the extended systematic review of
other digital Chinese-language databases such as Chongg-
ing VIP and Wanfang would have identified slightly more
studies. However, the initial searching within the two ad-
ditional databases did not seem to add any further evi-
dence (my search on February 15, 2011), and this might
due to the extremely massive overlap in indexed journals
of the three domains (15,18,19). It is very unlikely that
substantial omissions could have drawn dramatically dif-
ferent conclusions on quantity assessment from those that
this paper offers.

Conducting studies which evaluate interventions generally
not only requires substantial financial support and high-
level technical expertise, but it is also subject to various vi-
tal factors, such as ethical approval, unique local condi-
tions/customs and liaisons with multiple-organizations, to
name a few. Usually, a single team of researchers has to in-
vest tremendous efforts to ensure smooth workflow for
years to achieve the ultimate outcome, either positive or
negative, even possessing sufficient essential resources.
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Table 4 Twwo most investigated treatment child health interventions in Chinese literature

SAMPLE | SAMPLE SaPLE

SIE | SIE
o Year Province Cg:!ruim Em]lm (Inmeg- | (InTer- (E':; Qurcome

II‘I;f\I"i) TION -2) TRoLs)

Stupy
N

® Zinc for treatment of diarrhoea

INDICATORS OF THE OUTCOME

Anti-diarrhoea duration (days):

; _ _ _ o) T _ _ _
1 2009 Shandong Hospital 65 60 OER (%): 1=96.92, C=78.33, P<0.05 I= 61,05, C=7+1.02, P<0.05
) . . Anti-diarrhoea duration (days):
_ _ _ %): 1= — _ _
2 2008-2009  Jiangxi  Hospital 90 90 OER (%): 1=90.0, C=60.0, P<0.05 1=3.1142 41, C=5.32+2.11, P<0.01
3 2008-2009 Tianjing Hospital — 45 - 42 —  OER(%): 1=86.3, C=76.2, P<0.05 - - -
4 2008-2009 Liaoning Hospital — 55 - 55 —  OER (%): 1=89.09, C=65.45, P<0.01 - - -
. . Anti-diarthoea duration (days):
-— - - - 9%): = = - -
5 2007-2009  Shaanxi Hospital 40 40 OER (%): 1=92.5, C=80.0, P<0.05 1=2.81+0.83, C=421:1.98, P<0.01
6 2007-2009  Sichuan Hospital —— 120 - 120 —  OER (%):1=93.4, C=82.5, P<0.05 - - -
Anti-diarrhoea duration (hrs):
7 2007-2009  Jiangxi Hospital —— 60 - 60 —  OER (%): 1=93.4, C=73.2, P<0.01 1=48.92+3.02, C=100.23+3.16, - -
P<0.05
) . Anti-diarthoea duration (hrs):
8 2007 Hubei  Hospital - 55 - 50 T 1436, C=49:5, P<0.01 - - -
. . Anti-diarrhoea duration (days):
_ _ _ %): 1= _ _ _
9 2006-2008 Chongqing Hospital 164 168 OER (%): 1=92.07, C=74.41, P<0.01 1231151 41, C=4.07:2.12, P<0.01
10 2005-2007  Sichuan Hospital —— 95 - 91 —  OER (%): I>CP; <0.01 - - -
11 2005-2006 Shandong Hospital - 124 - 126 —  OER (%): 1=98, C=92, P<0.05 - - -

* Newborn resuscitation

1 2003-2006 Shandong Hospital —— 3050 - 2850 —  Asphyxia (%): 1=0.4, C=2.1, P<0.01 - - -
2 2002-2005 Qinghai Hospital —— 682 - 1318 - Mortality (%): 1=15, C=38, P<0.05 - - -
3 2001-2006  Hubei Hospital - 13905 - 7808 —  Asphyxia (%): 1=0.48, C=2.7, P<0.01 - - -
. Apgar-5: 1=8.0£1.0, C=6.30.8, Apgar-10: 1=9.0£1.1, C=8.00.5,
4 2000-2003 Henan Hospital - 168 - 55 =~ P00l P<001 - -
) Infections (%):
L) T= —
5 1999 Anhui  Hospital - 143 - 143 —  Apgar7:1=3.4, C=12.5,P<0.05 Pneumonia (%): 1=1.3, C=69, /) 3/ 65 -
P<0.05
P<0.05
Apgar-5: 1=46, Apgar-10:

6 1997-2000 Sichuan Hospital —— 52 - 56 —  Pneumonia: 1=9, C=2, P<0.05 HIE: 1=9, C=1, P<0.05 C=50, P<0.05 1=50,C=52

P<0.05

- ) Asphyxia (%):
7 1997-1998  Jilin  Hospital - 2478 - 782 = 12520, C=1522, P<0.01 - - -
. Survival rate (%): 1=100, C=90.47,
8 1993-1997 Shandong Hospital —— 54 - 63 = P<0.005 - - -
. Apgar-5:
) . Asphyxia (%): 1=2.3, C=4.4, Apgar-1: 5 ~

9 1989,1997 Shaanxi Hospital - 1349 - 2414 ~ pa0.05 126.1, C=3.7, P<0.01 L—::).7O,1C—7.7, -

I —interventions, C — controls, OER — overall effect rate, HIE — hypoxic ischemic encephalopathy

This may explain why, in the global context, the research
production on intervention evaluation is relatively scarce
and the relevant studies with large sample sizes and robust
study designs are extremely valuable.

According to GRADE criteria, the retained studies in the
Chinese literature are generally of modest quality (17). Rel-
atively small sample sizes and wide confidence intervals
make it unjustified that all retained studies should be ex-
pected to show positive effects of the investigated interven-
tions, implying a likely publication bias. This has not ridden
the Chinese literature only, as there is a traditional academ-
ic and industrial resistance to reporting and pursuing pub-
lication of negative effects, especially where the previous
evaluation showed benefits. China may consider incorpo-

rating the existing national ethics approval system with a
mandatory national trail registration system in order to keep
all the trails conducted in China well tracked and ensure
that the final outcomes are reported and made public.

Despite insufficient information to fully assess the current
situation of child health interventions in depth in China, the
urban-rural discrepancy in study distribution and funding
resources is particularly notable. While the studies in East-
ern and Central China were conducted by regional leading
institutes as scientific research projects, Western China, the
most remote and mountainous region of the country, seems
to still be reliant on overseas aid to implement child health
interventions. The longstanding urban-rural socio-econom-
ical imbalance results in limited academic and industrial ac-
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Tahle 5 The remaining 15 child health interventions with addressed effectiveness in Chinese literature

PREVENTIVE INTERVENTIONS

SAMPLE | SAMPLE | @uupic

Stupy Conorr | SVZE | SIE SawpLe INDICATORS OF OUTCOME

Year ProvINCE CoHort InTer- TER- SIZE Qurcome
No. Size (

| .
"\g“mi : . (T":I]:I“‘g)” (Conrot)

¢ Folic acid (vitamin B) supplementation

RR=1.77(95 % CL:
Congeni- 1.082 —2.466,

1 1996-1997  Zhejiang Hospital - 2265 - - 2265 talheart AR=1.29% - - -
diseases  ARP=43.63%
P<0.01
120(NTDs) / 130142
2 1993-1995 National ~Community - 130142 - - 117689 NTD 137(NTDs) / 117689, - - -

P<0.01

® Tetanus toxoid (neonatal)

1U/ml(mothers) in-
creased =0.137-0.008

1 1991-1993 Hunan  Community  — 170 - - 170(self) - TU/ml(children) =0.054 - - -
P<0.01
TU/ml >0.01: 89.55%
of children born to
o ) Interventions; 14.63%
2 1986-1987 Ningxia ~Community  — 67 - - 41 - of children borm to - - -
Controls
P<0.01
¢ Antibiotics for premature rupture of membranes
Infections:
: . . . 1=5; C=7,P<0.01 Death:
1 1992-1997  Henan Hospital - 30 - - 30 BW: 1=2580g, ! m}n Apgar< 7: Intracranial 1=0; C=2,
C=2391g, P<0.01 1=4; C=9 P<0.01 .
haemorrhage:  P<0.01
1=5; C=5, P<0.01

¢ Labour surveillance (including partograph) for early diagnosis of complications

Caesarean

RDS: 12290: C=52, LBW: 1=551: Preterm birth: section rate:

1 2006-2008 Zhejiang Hospital - 11186 - - 1066 - - 1=554; C=95 1=68;
P<0.01 C=88, P<0.01 P<0.01 C=113:
P<0.01
2 2006-2007 Shandong  Hospital - 226 - - 208 -

¢ Clean delivery practices

E - . Death (Children): 1=9;
1 1991-1993 Heilongjiang  Hospital - 355 - - 366 - C=5: P<0.01 - - -

* Newborn temperature management

. neonatal scleredema:
1 2002-2003  Gansu Hospital - 715 - - 1096 - 123, C=10, P<0.01 - - -

® HiB vaccination to prevent pneumonia
HiB+ (%): 1=9.8;
1 2006 Shanghai  Community - 372 - - 305 - C=3.8, - - -
P<0.01

© Water, sanitation, hygiene

Sanitation per
household, population
21 educated, children
villages hygiene behaviour
positive change rate are
all increased.

1 19962000  Gansu  Community

© Vitamin A supplementation

Hb (g/1): 1=122.07 5,

1 2001-2005 Chongging  Institute - 64 - - 61 - C=120.3+7.87, - - -
P<0.001
2 1991-1992  Hebei ~ Community - 327 - - 343 — Zvalue: 1>C, P<0.01 - _ _

© Nevirapine and replacement feeding (where possible) to prevent HIV transmission
1 2005 Yunnan ~ Community - 61 61 - - - Reduction: 7.0% - - -

® Measles vaccination

Morbidity:
26.68 /100000
1 2000-2007  Guizhou Community 25302 - - - - - (2002) - - -
3.52/100000 (2003)
0.20 /100000 (2007)

. . Reduction in 6 years:
2 1991 Hubei ~ Community 503 - - - - - 50.229% - - -

—

— intervention, C — control, RR — risk ratio, AR — attribute ratio, ARP — attribute ratio percentage, RDS — respiratory distress syndrome, Hb —hemoglobin
concentration

w
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Tahle 5 cont.
TREATMENT INTERVENTIONS

SAMPLE | SAMPLE | SAWPLE

CoHoRT SIZE SIZE SAmPLE INDICATORS OF OUTCOME

Province CoHorr S (Inter- | (Irer- | (InTer- SIZE Qurcome

VEN- VEN- ven- | (Controt)
mon1) | mon2) | mon3)

¢ Corticosteroids for preterm labour

Hyaline membrane
1 2000 Anhui Hospital - - 18 19 - 5 disease (<34 weeks ges- - - -
tation): 1<C, P<0.001

¢ Oral rehydration therapy

Diarrhoea
General recovery
Temperature recovery speed speed (days):
B N . B B B recovery speed (days): v ’ _
1 2001-2005 Heilongjiang Hospital 60 60 (days): 1=15120.80,  1=2.97+1.45 2—37208:}29886
C=3.87+2.03,P<0.01 C=5.72+2.43 P<_0 ’01 -

P<0.01

e Antibiotics for dysentery

2 preferred based on
temperature recovery
1 1994-1996  Jiangsu Hospital - 24 30 23 - - speed and anti-diar- - - -
rhoea duration: both
Ps<0.01

¢ Vitamin A

Recurrent Diarrhoea Diarrhoea re- Recurrence
Temperature recovery

2 . . . B B _ respira- o recovery duration covery duration  (%): I<C,
1 2003-2006  Jiangxi Hospital 42 35 ory SCpfg% ((li)i}g)dll—}i (days): 15, C=8, (days): 1=5; C=8 P<0.05
infections " T P<0.01 P<0.01
Diarrhoea
Cough recovery recove Complica-
VA (pmol/L): duration (days): ey o P
. . duration (days):  tions (%)
2 1990-2000 Chongging  Hospital - 30 - - 30  Measles 1=1.1720.12, 1=8.12+1.24 127 8821 87 I<C
C=0.84+0.24, P<0.01 =~ C=9.36+1.68 4 . <~

C=9.13+1.20 Ps<0.05

P<0.01 P<0.01

I —intervention, C — control, RR — risk ratio, AR — attribute ratio, ARP — attribute ratio percentage, RDS — respiratory distress syndrome,
Hb — hemoglobin concentration

tivities focusing on the most underdeveloped region of Chi- vention and treatment strategies in order to achieve optimal
na, where implementing, evaluating and further developing policy decisions. It is clear that considerable research inter-
appropriately customized interventions may achieve highest ests and initiatives from both inside and outside the coun-
potential impact on child mortality reduction and other as- try have been concentrating on child health interventions,
pects of child health in China as a whole. especially preventive interventions in China. How to best

harness and facilitate those potential strengths in this still

Comprehensive and accurate data and evidence on child new and fast growing field could be the next opportunity

health interventions are indispensable for prioritizing pre- and challenge that the country has to take.
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Leadership for child health
in the developing countries
of the Western Pacific

Rami Subhi'
1o The content and landscape of global child health is increasingly com-
Trevor Duke" plex. There is strong evidence for the effectiveness of local, national

) ) and institutional leadership in reducing child mortality, but this has
' Centre for International Child Health, Depart-

. . . not been a focus of global health initiatives. Interventions to strength-
ment of Paediatrics, University of Melbourne, & &

MCRI, Royal Children’s Hospital, Melbourne, en health systems should include support for local leadership: build-
Australia ing-up institutions of training, empowering national paediatric pro-
2 Discipline of Child Health, School of Medi- fessional associations, creating opportunities for contribution and
cine & Health Sciences, University of Papua leadership at national, provincial and local level, and networks of
New Guinea, Papua New Guinea support for staff working in child health in remote areas. In the poor-

er high mortality burden countries of the Pacific, to meet the clinical
and public health gaps, there is a need for increases in the education
of child health nurse practitioners, and development of systems of
continuing professional development for paediatric doctors and
nurses. Involvement in local research, especially that which contrib-
utes directly to critical issues in child health policy or strengthening
national data systems builds capacity for leadership.

The 524000 child deaths each year in countries in the Western Pacific are
much higher than what would be expected given the body of available
knowledge and interventions (1,2). This gap has been attributed to the
failure to deliver essential health services in a timely, sustainable and eq-
uitable way to children who need them (3). Health systems in the poorer
developing countries with high death rates for children are often described
as weak. Accounts point to deficiencies in each building block of the sys-
tem: in the quality of health services, the workforce, health information
systems, access to essential medical devices, financing, leadership and gov-
ernance (4). The need for health systems strengthening is frequently cited
(5). Yet, it is only recently that there has been a common definition (3),

and that the major players in global health have proposed a joint approach
Correspondence to: jorpay 8 prop ! PP
Prof. Trevor Duke

Centre for International Child Health
Department of Paediatrics

Royal Children’s Hospital
Flemington Road

Parkville, Victoria, 3052

Australia

trevor.duke@rch.org.au promote, restore or maintain health” (3). With the multiplicity of partner

to collaboration on health systems strengthening (6). As yet, the evidence-
base for the impact of these approaches on health outcomes is mixed and
generally weak (7).

The challenges in achieving a concerted effort to strengthen weak health
systems are inherent in the breadth of the WHO? definition of health sys-
tem as “all organizations, people and actions whose primary intent is to
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agencies, their vertical approaches yet calls for integration
and harmonization of health and non-health initiatives, the
increasing complexity of health care, and many threats
from outside and within, countries are challenged in coor-
dinating, setting and sustaining national priorities, and de-
veloping quality health services.

In 1997, the Partnership for Maternal, Newborn and Child
Health released a statement calling for leadership at global
and national levels to achieve the Millennium Development
Goals (MDGs) for child (MDG 4) and maternal health
(MDG 5) (8). The statement asserted the important role of
health professional associations, and called for actions to
develop local leadership in high mortality burden coun-
tries. In 2005, the Western Pacific Regional Office of WHO
launched the Child Survival Strategy. This also included a
call for leadership from political figures and policy-makers
(9): “Policy-makers in different government sectors must
provide strong and consistent leadership. Accelerating
child survival efforts will require leadership from influen-
tial political figures at the highest possible level. To ensure
wide support and that children’s rights to health and health
care are addressed, highly visible and well-respected cham-
pions will be needed across different sectors of society.”

So what does leadership actually entail for child health? We
set out to explore its role in the high mortality burden
countries of East Asia and the Pacific: who does or can pro-
vide leadership, how to strengthen it, and whether this
would have an impact on child health. We argue that this
is an unmet need. We explain the reasons why leadership
is so important and that in addition to political and policy
leadership, the scope of leadership must be extended to
clinical and public health leadership at all levels of the
health service if child health is to improve.

IDENTIFYING BACKGROUND EVIDENCE

To discuss these issues with a sound evidence-base we
searched PubMed (1980-2011), CINAHL (1970-2011)
and Embase (1980-2011) using combinations of the terms
‘leadership’, ‘child’, ‘health’, ‘mortality’, and ‘professional
associations/societies’. The search was limited to articles in
English. A sensitive search was performed on PubMed, and
complemented with more specific searches by omitting
some of the keywords on subsequent searches (details
available on request from authors). As it was possible that
more information on this was available in the grey litera-
ture, key terms were also entered in Google Scholar, the
New York Academy of Medicine library and the World
Health Organization databases. The International Pediatric
Association (IPA) database was used to identify profession-
al associations in countries in the Pacific and East Asia. We
anticipated a scarcity of literature dealing with these issues.
Therefore, we broadened the search to include literature

on the impact of leadership on health (not specifically child
health) that was relevant to developing and least developed
countries. The United Nations Statistical Division classifi-
cations were used when referring to ‘least developed’ and
‘small island developing’ countries (10).

There is limited evidence in this field. We identified 16
publications of varying relevance. The search results are
summarised here primarily to highlight the paucity of pub-
lished literature, and the varying interpretations of what
leadership for child health means. Five articles dealt with
national leadership: three articles from Papua New Guinea
(PNG) (11), Mexico (12) and Thailand (13) were specific
for child heath, and two articles from Thailand (14) and
Sub-Saharan Africa (15) were more general. Three articles
discussed the role of professional associations for maternal
and child health (16-18), and one outlined the develop-
ment of paediatric services in Singapore (19). Three articles
addressed clinical leadership: two from developed coun-
tries evaluated the impact of nursing leadership on patient
outcomes (20,21), and one described the postgraduate
paediatric training program in PNG (22). Four articles out-
lined interventions to improve public health and clinical
leadership: South Africa’s experience with mortality audit
and policy for maternal and child health (23); the develop-
ment of leadership training for paediatric residents (24)
and designing nurse leadership training (25) in the United
States; and an evaluation of the Fiji nurse practitioner train-
ing program (26). Nine additional reports that were direct-
ly relevant were retrieved from the gray literature search
(3,4,7-9,27-30). The examples and data retrieved were
used as background in the broader discussion that follows.

Data on the health situation for children in the East Asia
and Western Pacific Region were sourced from UNICEE
WHO, the published literature, and are cited where used.

COUNTRIES OF THE EAST ASIA AND
WESTERN PACIFIC REGION

The countries of the East Asia and Western Pacific Region
are heterogeneous. Based on their child health characteris-
tics, many child health challenges are shared by countries
classified by WHO and UNICEF as Group 1 countries
(Cambodia, Kiribati, Marshall Islands, Lao PDR, Papua New
Guinea, Solomon Islands and Vanuatu), the other Pacific
Island nations and Timor-Leste (31,32). In these countries
infectious diseases and under-nutrition remain prominent
throughout most of the population. While some countries
are on-track to achieving MDG 4 targets, no country in the
Region is on track for achieving all its Millennium Develop-
ment Goals. It is for these countries that this review is pre-
dominantly relevant. In these countries poverty rates are
high; one in four households is below national poverty lines
and protein energy and micronutrient malnutrition is com-
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mon. Other shared features include geographical isolation,
poor health infrastructure, limited human resources, and in
many countries, frequent natural disasters, risks from cli-
mate change, limited access to safe water and sanitation, and
limited domestic markets. PNG has the highest burden of
child deaths in the Pacific region, with about 14,000 child
deaths per year. Lao PDR, Timor Leste and Cambodia have
among the highest child mortality rates in the East Asian
Region. In Pacific Island states more than 70% of child
deaths occur in infancy, and neonatal mortality rates have
not appreciably fallen in the last 10 years.

THE NEED FOR LEADERSHIP

Child health is becoming more complex

There are many reasons why leadership is needed now
more than ever. The content and landscape of child health
in developing countries has become increasingly complex
in the last two decades. Twenty years ago there was no ar-
temisinin-based treatment for malaria, rapid diagnostic
tests, antiretroviral therapy, programs for prevention of
mother to child transmission, fixed-dose combination ther-
apy for tuberculosis, insecticide-treated bed nets, Integrat-
ed Management of Childhood Illness, zinc or vitamin A,
conjugate vaccines against Pneumococcus or Haemophilus
influenzae type b, rotavirus or Human Papilloma Virus, little
use of third-generation cephalosporins or concerns over
antibiotic resistance for common infections such as men-
ingitis and dysentery. Twenty years ago there was little fo-
cus in developing countries on the care of the neonate, the
needs of adolescents, child welfare, disability or human
rights. Now all these areas are part of a comprehensive
child health program, and to be properly implemented, es-
pecially in large or decentralised health systems there needs
to be technical and leadership capacity at a national, pro-
vincial and a district level. Not only is the content of child
health more complex, countries now interact with a global
health landscape that has many more players with varied
agendas and methods, and varied recognition of local ca-
pacity and its importance.

National leadership, and effective
professional bodies can lead to improved
health outcomes for children, and
strengthen local capacity

While not proving the case for leadership, improvements
in child survival in a number of countries in Asia, includ-
ing Malaysia, Thailand and Singapore, occurred in con-
junction with the development of national leadership and
strong roles by professional associations for the introduc-
tion of national strategies (13,19,27).

In Thailand improved health service quality and equity has
resulted from a range of financial and public health re-

forms. Some of these have been initiated by governments;
others were a product of advocacy from professional bod-
ies, including the Rural Doctors’ Society (13). While not
specific for child health, this Society, founded in 1978, ini-
tiated management training programmes, developed man-
agement handbooks and designed activities to support ru-
ral district hospital doctors. These included publication of
a rural doctor journals/newsletters, public recognition for
extraordinary performance, coordinating visits to rural hos-
pitals by senior doctors to improve morale and organising
provincial rural doctor coaches. The Rural Doctors’ Society
supported essential medicines policy, highlighted corrup-
tion, and advocated for better conditions for rural health
professionals (14).

In Singapore, the first group of child health leaders initi-
ated the national program of Maternal and Child Health
Welfare services. The program included promotion of
breastfeeding, and healthy birthing and rearing practices,
and led the paediatric training in medical schools, training
the country’s first paediatrician in 1932. Associated with
these was a reduction in infant mortality in rural areas in
Singapore from 263 per 1000 live births in 1927 to 86 per
1000 in 1938 (19).

There are examples of national leadership in implementing
vertical programs. Malawi’s recent success in scaling-up an-
ti-retroviral therapy — a product of strong national leader-
ship and coordinated effort by partner agencies — has been
associated with a reduction in adult mortality rates, and a
significant increase in the number of HIV-infected adults
on long-term anti-retroviral therapy (15).

Strong links have been drawn between the work of profes-
sional societies of obstetrics and midwifery and reductions
in maternal deaths in many countries in a wide-ranging re-
view (16). Historical and current links are described, as are
the roles of such professional organizations. In 19" Cen-
tury Sweden — one of the first countries to adopt national
policies for maternal health and promote professional mid-
wifery practice — the rate of maternal mortality was half of
the rest of Europe at a time before antibiotics and anaes-
thetics. There are also published experiences of the positive
impact that the collaboration between the Association of
Obstetrics and Gynaecologists in Guatemala and the Soci-
ety of Obstetricians and Gynaecologists of Canada has had
on building institutional and individual leadership capac-
ity for women health in Guatemala (17).

NATIONAL LEADERSHIP, AND THE
ROLE OF PROFESSIONAL BODIES IN
THE WESTERN PACIFIC REGION

The Western Pacific Regional Child Survival Strategy called
each country to have a single national child health plan,
and mechanisms for coordinated implementation of pro-
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grams, monitoring and evaluation (9). Some countries in
the Western Pacific Region have adopted this Strategy, but
few of these are Pacific Island States (33). Where progress
has been achieved, such as in PNG, the processes is gener-
ally led by a central coordinating committee, which is com-
posed of representatives from the ministry of health and a
permanent national representative body (professional as-
sociation or society) for child and maternal health, univer-
sity academics in child health, UN agency representatives
and community groups (11). Such local institutional or-
ganisations do not exist in many countries that have not
taken up the strategy.

National paediatric societies, working closely with minis-
tries of health, can be effective in upholding the child
health agenda by accepting responsibilities for providing
technical advice on national child health priorities, main-
taining standards for clinical care, leading child health
training, and advocating and lobbying for broad child
health issues and turning policy into practice (Table 1).

PROFESSIONAL ASSOCIATIONS FOR
CHILD HEALTH IN THE PACIFIC

Of 194 countries throughout the world, 132 have profes-
sional associations registered with the International Pedi-
atric Association (IPA) (34). There is regional variation in
the proportion of countries with paediatric associations
(Figure 1). For 13 of the 14 Pacific Island countries, and
for Timor-Leste, there is no registered association. PNG is
the exception in the Region, where the Paediatric Society
has led child health policy, the development of paediatric
training, local treatment guidelines and programmes for
equipping generalists in managing children in rural areas,
public health initiatives such as the introduction of new
vaccines, and the integration of global strategies (11).

Tahle 1 The roles of a national paediatric association or society

To develop and maintain standards of paediatric clinical care and public
health, according to the latest evidence. The Paediatric Society is the cus-
todian of these treatment policies, and ensures they are kept up to date.

To provide technical advice to the Ministry of Health on all aspects of
child health, including social, environmental, developmental, curative
and preventative health. The advice should be based on evidence and
professional experience and wisdom.

To provide advice to the community on important aspects of child
health, for example through public awareness campaigns about breast-
feeding, immunization, nutrition and school attendance

To link with institutions of training to provide input on health training
curricula, so that nursing, under-graduate medical and other health
worker courses reflect the national child health policies and guidelines

To develop continuing professional development for paediatricians and
child health nurses to ensure the maintenance of professional skills,
knowledge and standards

To be a collegiate society providing professional and personal peer
support

Il No professional association

Bias g professional assocaiation

60 ]

50 |

40 -

30

20 -

11

0 ; . ' |
Asia Africa Europe Middle Pacific North South
East America  America

Figure 1 Number of countries in each region with professional as-
sociations for paediatrics (34).

Lack of registration with the IPA does not mean there are
no informal national leadership groups for child health. For
example, Fiji and the Solomon Islands have committees
overseeing paediatrics and child health, with the potential
to fulfil many of the same roles that a registered paediatric
society can. However in general, without a formal paediat-
ric association, the capacity for fulfilling national leadership
roles is thinner.

LOCAL AND INDIVIDUAL LEADERSHIP

With the decentralisation of health systems in the Region,
provincial or district governments are taking on greater re-
sponsibilities (35). The need for technical capacity and
leadership in child health programs applies for managers
coordinating programs at the district health office, and for
health workers at the front-line. Surveys of districts in de-
veloping countries have shown deficiencies, amongst oth-
ers, in program management and evaluation (36) and qual-
ity of care (37). Committed and well trained individuals
are needed to: oversee child public health programs; man-
age, understand and use child health data effectively; co-
ordinate the up-skilling of health workers in current treat-
ment approaches for children; advocate and promote
standards for good quality care, and communicate with the
national leadership for child health. Paediatricians and
child health nurses can carry out these roles. However
many such individuals are under-supported, receiving little
continuing professional development and no extra remu-
neration or time allowance.

Many countries will not have a trained paediatrician at ev-
ery province or district in the foreseeable future. In these
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countries there is often no cadre of adequately skilled
health workers to fill this gap. Pacific Island countries with
the highest child mortality rates have low physician densi-
ties (4), and therefore nurses are the first-line cadre of
health workers caring for sick children. Nurses need ad-
vanced training in child health to function effectively, and
often, independently. PNG is currently the only country in
the Pacific with a program for training child health nurses,
and that country now has one program, where there were
formerly four. Smaller countries in the Pacific, with even
more limited number of practicing paediatricians, have no
such training programs. This is in contrast to midwifery
training, which exists in all but 6 of the smallest Pacific
countries (Table 2).

BARRIERS TO THE DEVELOPMENT
OF LEADERS

Leadership positions within the public sector, whether in
academia or public health, are often not well remunerated,
and there is therefore much less financial incentive as com-
pared to private or overseas practice (38,39). The hierarchy
and bureaucracy within health departments and across oth-
er government departments may make it difficult for lead-
ers to have influence over the broad and multi-sectoral ac-
tivities outlined within maternal and child health plans.
Countries in which there are opportunities for training and
accreditation in overseas institutions are particularly vulner-

able to attrition of the most highly trained individuals either

to migration or the private sector (38—40). Individuals at
the district level have much lower opportunities for further
training (41). In addition to these are personal barriers (eg.
time constraints and family commitments), political barri-
ers (tolerance of organised professional associations), and
cultural barriers (influence of age, gender and ethnicity on
being able to take on national leadership positions).

In many countries, leading the translation of policy into
practice is met by key challenges including complex na-
tional bureaucratic health systems, inadequate links be-
tween government departments (such as maternal and
child health departments, finance and pharmaceuticals de-
partments), and lack of human resources and technical ca-
pacity in peripheral areas.

APPROACHES TO IMPROVING
LEADERSHIP THROUGH
ADVANCED TRAINING

Increasing the capacity of nurses and doctors through local
post-graduate training would encourage retention of these
leaders within the public sector (42). There have been sev-
eral models for this in the Region (Table 2), including pae-
diatric training for doctors, child health nurses, and nurse
practitioners.

In Fiji and Vanuatu, nurse practitioners — mid-level health
workers (usually graduate nurses) — are trained to function
independently in remote settings, across several disciplines

Tahle 2 Child health and midwifery training programs in the Pacific Island countries (29,44)

9 month in-country course

Cook Islands 18-26 No UNFPA certificate for graduate nurses, funded
by NZAID

Federated State of Micronesia 4047 No Diploma: Fiji School of Nursing & University of South Pacific No

Fiji 1822 No aDrilgli);{/relz;Ei SSacéllgzl of Nursing; some nurses training in Tonga girjgglj;;fe Practitioner
Kiribati 63-69 No Diploma: Kiribati Midwifery Program. No

Nauru 30-38 No Diploma: Fiji School of Nursing No

Niue 19 No Diploma: Fiji School of Nursing No

Palau 10-39 No Diploma: Fiji School of Nursing No

Papua New Guinea 74 Diploma of Bac_helo_r in University of PNG; diplomas in Pacific Adventist . No

child health  University, University of Goroka and Lutheran School of Nursing.

Republic of Marshall Islands 54-46 No Diploma: College of the Marshall Islands Nursing School No

samos 25 No il Univemty of Sumos o Uty of e S Facie N

Solomon Islands 71-37 No Diploma, Solomon Islands School of Higher Education No

Timor Leste 56 No Yes No

Tokelau No Diploma: Fiji School of Nursing No

Tonga 23-22 No Diploma: Queen Salote School of Nursing, Tonga No

Tuvalu 37-36 No Diploma: Fiji School of Nursing No

Vanuatu 34-30 No Vanuatu College of Nursing Education Vanuatu College of Nursing

Education

UNFPA — United Nations Population Fund, NZAID — New Zealand Aid
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not specifically in child health (26,29). Evaluation of this
program in Fiji showed high acceptance by candidates and
the community, although further paediatric training was
identified as a need if nurses are to practice independently
in settings with no medical officer. Fiji and PNG currently
train post-graduate nurses from surrounding countries, but
this is limited by cost of international travel and accommo-
dation, and coverage across the Pacific is very low.

In the Pacific Region post-graduate training for doctors in
child health occurs in only PNG and Fiji. In PNG more
than 40 paediatricians have been trained in the last 20
years, and there has been a doubling of capacity for pro-
vincial-level leadership in the last decade.

Another example from a Group 1 priority country in the
Western Pacific is Lao PDR. In this country a Paediatric Res-
idency Program — a 3-year course that trains doctors from
each province in the central tertiary hospital in clinical pae-
diatrics and public child health - has been running for over
12 years. A survey of graduates showed that Lao paediatri-
cians have leadership roles in provincial hospitals where they
teach and supervise other staff, and the Paediatricians Net-
work is increasingly leading child health programs (30).

DISCUSSION

There is indirect evidence to guide approaches for strength-
ening leadership in the Pacific and poor Asian countries. A
number of approaches seem appropriate.

Greater support for professional
associations and training

Effective leadership at a higher political and policy level can
be transformational for countries” health outcomes (12,13).
However, there are other important facets of leadership for
child health that also warrant more attention than has re-
cently been given.

Effective paediatric, obstetric and midwifery associations
have been important historically in the development of ma-
ternal and child health services. They require a critical mass
of committed and well-trained professionals, working
closely with the ministry of health. The challenge in many
Pacific Island countries and in East Timor is the insufficient
numbers of such people, and a lack of cohesive coordina-
tion. At a Pacific regional level the scale-up of post-gradu-
ate paediatrician training should be a medium term goal,
and is a necessary pre-requisite to having this critical mass.
In the immediate term, there are individuals in each coun-
try who fulfil leadership roles, and these need to be prop-
erly recognised and supported by ministries of health and
development partners. The involvement of such people in
policy decisions, particularly clinical leaders in provinces
and districts, will be particularly important for bridging the
policy-implementation gap.

There is a need for post-graduate training for nurses in
child health, and these contribute to the critical mass.
Nurse training needs to be clinically orientated and practi-
cal, but also equip nurses with basic public health and
practical epidemiological skills necessary to support na-
tional child health programs and understand health infor-
mation systems. Many countries in the Pacific would be
able to deliver this training locally, therefore saving costs
and avoiding the problems of overseas migration of region-
al and international training. The PNG diploma of child
health or the Fiji Nurse Practitioner training with addition-
al child health components may provide the comprehen-
sive clinical and public health training model that is need-
ed in the Pacific context.

Gradually, countries need a larger group of public child
health professionals skilled in a variety of areas. This is be-
ing achieved in PNG through their now well-established
post-graduate paediatric training program (22). In Lao PDR
graduate paediatric doctors work in almost all provinces
and maintain a collegiate professional network, increas-
ingly engaged in policy work, standard setting and re-
search. The approach in each country will differ, but there
are common principles shared by the PNG and Lao pro-
grams that can be used in other countries (Table 3).

To keep up with the changing content and landscape of
child health, there is a need for continuing professional de-
velopment (CPD) for both nurses and doctors. This creates
challenges for training institutions, professional bodies and
ministries of health. The most common forms of CPD in
the Pacific in recent decades have been multiple in-service
training programs supported by donor partners to imple-
ment vertical programs. These continue to be driven by
availability of funds and trends in global health, but have
not been part of coordinated programs that reflect and are

Tahle 3 Features of post-graduate paediatric education that can
promote leadership

Aim to train independent child health nurse practitioners, skilled in
clinical diagnosis, basic treatment and procedures and when to refer

Align the course content with the national child health plan, clinical
guidelines and public child health programs

Teach an understanding of global approaches that can be adapted
nationally

Convey an understanding of locally important burdens of disease and
mortality

Learn about national and local systems of surveillance and data

Introduce training in quality of care, and minimal standards

Ensure that intake policies promote geographical and ethnic
representation that supports equity, i.e. from rural and remote
provinces where human resources need most strengthening

Encourage input into the course content and structure from the
national paediatric association

Follow-up and ongoing mentorship: provide mechanisms for graduates
working at the provincial and district level to communicate and obtain
advice from training institutions, senior clinicians, or academics

Establish a child health professional organization, including
paediatricians and child health nurses
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aligned to national priorities. It is time to put effort and re-
sources into CPD that is led by local institutions and re-
flects national priorities. CPD does not have to be expen-
sive in developing countries and can be introduced at scale,
led by the national paediatric association (18).

Involvement in local research, especially that which con-
tributes directly to critical issues in child health policy or
strengthening national data systems builds capacity for
leadership. There are challenges to achieving this in coun-
tries with limited manpower, but positive examples from
PNG and Laos.

Common goals

Adaptation and implementation of the Western Pacific Re-
gional Child Survival Strategy can be used as a starting
point to work towards unified goals, and to provide exist-
ing professional organisations for maternal and child health
with a framework for supporting the implementation of lo-
cal plans. Uptake of this Strategy by smaller Pacific Island
countries has been poor (33).

The national implementation of the Integrated Manage-
ment of Childhood Illness (IMCI) at the community and
primary health facility level and the WHO Pocketbook of
Hospital Care for Children at the hospital level are also uni-
fying goals that address issues of health service quality and
the new technical content of child health (43). There is a
need to provide sustained support to these initiatives in a
coordinated way, by countries, donor partners and agen-
cies, and to evaluate them.

Development and implementation of a National Child
Health Plan, which brings together the strategies in the
Child Survival Strategy, interventions to improve quality of
care, other vertical programs as they relate to children (TB,
HIV, malaria), immunization, newer areas of focus (such as
child disability, child protection, neonatal care, adolescent
health, sub-specialty paediatrics) and human resource
plans, can provide the framework for a comprehensive
child health service, and requires many skilled leaders (11).

Providing talented people in provincial areas with national
portfolio responsibility for areas of child health can keep
them in touch with national progress, assist in engagement
and job satisfaction, and build enthusiasm for working to-
wards shared national goals.

Providing networks of support, and
opportunities for dialogue, contribution
and research

Mentorship for individuals working in remote areas is im-
portant, and rarely done in the Pacific and rural Asia. Suc-
cessful examples of this include the Thailand Rural Doctor
Coaching Program (14), and less formal approaches being
taken in Laos and PNG. There are increasing opportunities
to build support networks with modern methods of com-
munication and social networking.

Annual meetings where child health professionals convene
to discuss policy and clinical issues have been running for
many years in PNG and Laos, and are an essential element
of supporting individuals in remote areas. Dialogue in such
meetings between provincial paediatricians and provincial
public health administrators has been important in improv-
ing the technical and policy understanding between pro-
fessional groups. The sharing of local research and the in-
terpretation of global research in the local context has also
been important.

There are currently regional associations for child health,
such as the Asian Pacific Paediatric Association and the Pa-
sifika Medical Association, and these have the potential to
provide a forum for sharing of ideas and experiences of se-
nior leaders from each Pacific Island country.

CONCLUSIONS

Strong local leadership is needed to address the complexi-
ties and challenges of child health, at national, provincial
and district level, among paediatricians, child health nurs-
es and policy makers. Each country’s efforts at this will be
different, but it is a need not currently met in a serious way
by governments or other agencies. It requires collaboration
between governments, professional associations, training
institutions, and decentralized health authorities. A sub-
stantial increase in skilled human resources in the Pacific
Region is necessary if child health services are to be fully
developed and health targets are to be reached. This will
take a reconsideration of the complex roles that need to be
played by clinical and public health staff and their profes-
sional development needs. The recent interest in strength-
ening health systems needs to include support for local in-
stitutions of training — large and small — and support for
the roles of professional associations of paediatrics.
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