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A doctor checks a computed tomography scan at a hospital in the eastern Chinese city of Binzhou.

A pushfor prominence

China’soutputin quality healthresearchis going fromstrength to strength,
but canit overcome questions about the integrity of its publishing

practices? By Brian Owens

ncreasing evidence suggests that the
geographical centre of medical research
might be moving, as the amount and
quality of research produced by China’s
research hospitals rises, and the United
States’ grip on the sector loosens.
Chinaincreased itsinvestmentinscience by
morethan3,800%between1996 and 2023, says
Bilal Demirel, who studies science and innova-
tion at the Rathenau Institute in The Hague,
the Netherlands, and is now coming close
to matching what the United States spends.
With Chinacurrently increasingitsannual R&D
budgetby 7% —while US funding looks set tofall
under President Donald Trump —thereis every
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chance Chinawilllead onresearchinvestment
inthe comingyears.

Thanks to thisgrowinggovernmentsupport,
some of China’s research hospitals are rapidly
moving up theNatureIndexrankings. But ques-
tions remain about the quality of research in
the Chinese health-care sector, with some of its
hospitals also topping globallists for retracted
papers — and it is not yet clear how effective
efforts toreininthe problem will be.

Hospitals on the up

“Chinese hospitals used to be quite weak in
research, but thatis changingrapidly,” says Yi
Rao, director oftheIDG/McGovernInstitute for

Brain Research at Peking University.

Raosaysthetrendisdrivenbyanincreasein
the number of physicians who have had good
traininginrigorous research, more encourage-
ment and support from the government for
selected hospitalsto carry out research,and an
increaseincollaboration betweenbiomedical
scientists and clinical scientists.

“Past experiences in the West have shown
clearly, and China is learning quickly, that
researchin hospitalsisintegral forinnovating
new treatments and for validating good treat-
ments,” says Rao.

Demirel’s datashow that medical researchis
growingrapidlyinthe country.In2003, about
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10% of China’s research publications indexed
in the Web of Science database were in medi-
cal fields. By 2023, that had grown to almost
20%. “They are really going hard on medical
sciences,” he says.

Hospitals in China now make a significant
contribution to the research output published
in Nature Index journals. Of the leading 200
research hospitals in the world, ranked by
Share, morethanone-quarter —5lintotal —are
inChina, second only to the United States with
69. Germany lies at third with 20. The coun-
try’stop performer overall is West China Med-
ical Center in Chengdu, home to the medical
school of Sichuan University. It is ranked ninth
among the world’s leading 200 research hos-
pitals, based onresearch published from 2020
t0 2024, and has beenrising steadily through
theranks for the past few years, up from24thin
2019. China’s hospitals are rapidly increasing
their output as well. Among the top 25 fastest-
rising research hospitals globally, ranked by
how much their adjusted Share increased
between 2023 and 2024, 16 are in China.

Areas of strength

Chenkai Wu, who studies global health
at Duke Kunshan University in Kunshan,
China, says that in 2024, the Chinese govern-
ment launched initiatives to promote four
prioritiesin healthresearch, linked to China’s
specific strengths and needs. These are new
and emerging diseases, building on lessons
learned from the COVID-19 pandemic; cancer
and cardiovascular disease — two priorities
that are growing issues in an ageing popula-
tion; and rare diseases, leveraging China’s
huge population. “Rare diseases are of course
rare, but considering the population of China,
we still have a lot of cases,” says Wu.

The initiatives are currently seeking input
from the scientific community on specific
research questions andits total funding has not
yetbeenannounced, says Wu, but he expectsit
tobeworth hundreds of millions of yuan over
afew years.

Chinese researchers are also making strides
inthefield of global populationhealth,says Wu.
Thatis partly alegacy of China’s long-standing
practice of providing medical servicestodevel-
oping countries throughout Asiaand Africa, as
partof its international aid programme.

“The government sent many teams overseas
to provide medical aid, but until recently it
didn’tinvolve a clear research component,”
he says.

In2013, the China Consortium of Universities
for Global Health was launched by 10 leading
universities in public health to build research
capacity in the field, and it has since grown to
29 members. Wu and his colleagues carried out

abibliometric analysis of publications by the
original 10 members between 2014 and 2020
(C.Wuetal. Glob. Health Res. Policy. 8,10;2023).
They found that the number of publications
inthe field of global health that included data
fromoutside China hassteadily increased over
that time, from just 10 in 2014 to 58in 2020.
The most-studied research topic by far was
chronicnon-communicable diseases, totalling
more publications than the next three most
commontopicscombined. ThatreflectsChina’s
“epidemiological shift” in recent years, says
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Wu, as the country hasbecome better at deal-
ing with infectious diseases while chronic
illnesses become more commonin the ageing
population.

“Over 90% of deathsin Chinanoware due to
chronicillnesses, notinfectious disease,” says
Wu. “So they are the national priority for public
health.” Child and maternal health, neurologi-
caldisorders andinfectious disease were also
common topics.

But Wu also found that relatively few of
the studies, just 16%, involved primary data

Publication output from research hospitals, as measured by Share in the Nature Index for 2020-24, is dominated by
institutions in the United States and China. Two of the leading research hospitals overall — Massachusetts General
Hospital and Brigham and Women's Hospital, both in Boston — are affiliated with Harvard University in Cambridge.

North America 16,421.15

Asia Pacific 8,243.84

The University of
Texas Southwestern

Massachusetts
General Hospital

Brigham and
Women's

West China
Medical
L Center, SCU

Medical Center
77416

727.42

United States 15,234.01

Canada 1,173.83

Italy 620.09 Netherlands 1,572.53

France 775.29 Germany 1,627.12

Europe 7,603.00 L Western Asia 254.54

463.96

China 6,670.24

South Korea

394.01 Japan 315.20

Al other countries 13.31

All other
countries
426.06

T

Australia
440.34

Switzerland

465.70 United Kingdom 788.54

All other countries
1,284.21

Spain
469.53

South America 100.17

Africa 6413

Nature | Vol 646 | 2 October 2025 | $3



Research hospitals

index

collection — most were secondary analyses
of existing data sets. Of the primary studies,
most had study populationsin Asia and Africa.
Severalinvolved studying malariain Myanmar
anditsneighbouring regionsin China, whereas
the African studies tended to focus on child
and maternal health.

There hasbeenasurgeininterestin Chinain
building new large data sets that can support
this kind of research, with the government
investing a great deal of money over the past
five years, says Wu. But Chinese scientists are
now facingissues that are familiar to their col-
leagues in the West — these data sets can be
expensive and challenging to maintain over
thelongterm. “Fundingagenciesareveryinter-
ested in building them, but less interested in
maintaining them,” says Wu.

China has also now surpassed the United
Statesin the number of ongoing clinical trials,
according toan analysis (E.H. Lee et al. /. Clin.
Epidemiol.183,111791; 2025) co-authored by
Johnloannidis, anepidemiologist at Stanford
University in California. China took the lead
in 2019 and has maintained that lead in the
yearssince.In2023, Chinawashometo 16,612

registered trials, compared with 9,100 for the
United States.

Cancer, cardiovascular disease and meta-
bolicdiseases were prominent fields of study,
but the trials cover the full gamut of medical
research. “Chinaisworkingonpractically every
disease, they’re not lagging behindinanyarea,”
says loannidis.

“Funding agencies are very
interested inbuilding health
datasets, butlessinterested
inmaintaining them.”

Although one of the biggest issues fac-
ing sponsors of trials is increasing costs, the
per-patient cost is lower in China, and is not
risingasitisintheUnited States and elsewhere.
This potentially offers new outsourcing and
partnership opportunities for international
sponsors, Revati Tatake, aresearcher at Lon-
don-based analysis firm GlobalData, told a clin-
ical-trialsindustry conferencein San Francisco
inFebruary.

Surgery takes place at a hospital in Huai’an using an orthopaedic surgical robot.
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Currently, however, Chinaisinvolvedinrela-
tively few international trials conducted across
multiplesites.Most ofitstrialsaresingle-centre
studiesconducted onlyin China —with70%run
by sponsor companies based in the country.

“Thatdoesn’t mean they’re not trustworthy,
but they are less likely to be the pivotal trials
that change the health-care landscapeinterna-
tionally,” says loannidis. “At the very top, China
isnot challenging the US just yet.”

These shifts in research output towards
China are likely to accelerate in the coming
years, as the Trump administration’s cuts to
science agencies such as the US National Insti-
tutes of Health (NIH) begin to bite.

For example, many grants from the NIH have
been abruptly cancelled for political reasons.
Thefuture of the agency alsolooks bleak —the
Trump administration is proposing that the
NIH’s budget be cut by almost 40% next fiscal
yearandits27institutes consolidatedintojust8.

“Itisalosstothe US,butalsoalossto patients
ofthewholeworld,” says Rao. “Fortunately, the
cut in the US coincides with some dramatic
increases in Chinese support for science and
medical research.”

Raosays thatif the United States keeps cut-
ting back onfunding then Chinawill eventually
beableto pick up the slack. “It will take a while
for Chinato pickup all thatis cut by the US,” he
says —perhaps 10 or 20 years —but if the cuts
continued he would be “confident that China
will surpass the current level of US support for
medical research”.

Persistent problems

Despite the rise of China’s research hospitals
ininternational rankings such as the Nature
Index, some of the country’s medical institu-
tions have a spotty reputation when it comes
toresearch quality and integrity.

A Nature analysis found that Chinese hospi-
tals and medical schools dominate the list of
institutions that had the greatest proportion
of their research output retracted between
2014 and 2024 (see Nature 638, 596-599;
2025). Retractions can represent attempts to
correctunintentional errors, but they canalso
be aresult of fraud and misconduct. The top
three spots in the Nature analysis, and seven
of the top ten, were all taken by hospitals in
China, although there was no overlap with
institutions topping the Nature Index.

Li Tang, who studies science and innovation
policy at Fudan University in Shanghai, says a
key factor in problems with researchintegrity
atChinesehospitalshasbeenthelong-standing
link between academic publishing and profes-
sional advancement for clinicians.

Some hospitals and medical institutes
have used publishing history as a metric for
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China'’s investment in medical infrastructure saw the number of hospital beds it has
available shoot up in the period 2005 to 2019. At the same time, there has been a
clear downward trend in the same metric in some other regions.

RETRACTION NOTICE

When looking at the number of retracted papers by the affiliation of the first author,
China far outshoots every other nation, according to data from the Retraction Watch
database for 2020 to 2024.
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career progression. “Such pressure has, in
some cases, driven individuals to engage in
unethical practices, including the use of paper
mills, datafabrication andimage falsification,”
says Tang.

Until 2020, for example, doctors who
wanted to get a position as a clinical faculty
member wererequired to publish at least two
research papers. Given policieslike those, Ivan
Oransky, co-founder of the website Retraction
Watch, says it is not surprising that Chinese
research hospitals would have the highest
rate of retractions. “They were asking people
todoresearchwho were never trained forit,”
he says.

Raoagrees. “The side effect of pushing hos-
pitalsto doresearchis fraud and fabrications,”
he says. “A significant number of doctors are
doingwhat they do not want to do, or were not
trained enough to do.”

Tang adds that there are structural issues
with scientific training, such as inadequate
research integrity and ethics training. “This
combined with aperformance evaluation cul-
ture that historically prioritized quantity over
quality exacerbated the problem,” she says.

Oransky links much of this pressure to
publish over the years to the Chinese gov-
ernment’s wider scientific ambitions. “They
want to be at the top of rankings like the
Nature Index,” he says. But at least some of
theresearch-integrity issues are aproduct of

the extra scrutiny that Chinareceives from
fraud hunters, adds Oransky, and the fact that
certain fraudulent activities that are common
there, such as the use of paper mills, are fairly
easy to detect.

Authorities and funding agenciesincluding
the National Health Commission, which over-
sees hospitals and medical researchers, have
initiated several policies toimprove research
integrity in medical and hospital-affiliated
research, says Tang. These include investi-
gating and publicizing cases of misconduct,
reforming evaluation criteria and releasing
annual lists of predatory journals to avoid.

“While these initiatives represent a signif-
icant step forward, it is important to recog-
nize that fostering arobust culture of research
integrity isalong-termendeavour,” says Tang.
“Structural reforms need to be accompanied
by educational effortsinresearch ethics, bet-
ter mentoring for early-career researchers,
and systemic changes to how academic and
professional merit is assessed.”

The reforms will take time to bear fruit, both
intermsofachangein theresearch cultureand
inadrop inretractions. Although the publi-
cation requirement for the career advance-
ment of clinical scientists has officially been
dropped, for example, the lagging effects are
still visible inthe retraction dataas older incor-
rect publications are uncovered, says Oransky.

There are signs that research quality is

improving in China, says Demirel. Between
2006 and 2022, the country’s citationimpact
score —ameasure of howmany citations papers
attract that is viewed by some as a proxy for
quality —rose from 0.71t01.02, slightly above
theglobal average. And although having lots of
international collaborations can help to boost
citations, Chinese scientists have relatively few
international ties compared with other coun-
tries, indicating that therising scoreis driven
by localimprovements.

Rao says that attempts to reform the
research system in China are moving more
slowly than he would like. “The efforts are far
fromenoughinestablishing researchintegrity
to the extent that is good for China,” he says.
“Thegovernmentis well aware of the problems
and wants to change”, butlocal administrators
and bureaucrats are not always strict when it
comes to implementing new policies.

But as the reforms take hold, Rao is opti-
mistic that animproved research culture and
increased fundingwill help the Chinese biotech
and biopharmaindustries to “take off fantas-
tically”. This will bring benefits, not just for
China, but for the whole world. “China will help
our own patients and willbe more than happy
to help patients in other countries, including
those in the US.”

Brian Owens is a freelance writer in St
Stephen, New Brunswick, Canada.
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