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Comparison of premature death 
between UK and China, 2000

Age Probability of death

range CHINA UK

0-34 6% 3%

35-69 34% 25%

(70+) (60%) (72%)



Premature death in China
Of 17M births each year, 7M can expect to 

die before 70, at current death rates

1M age 0-34, all causes

6M age 35-69:

2M CVD
2M Cancer
1M COPD
1M Other causes, incl. suicide

10M age 70+, all causes



Geographic variation of nasopharynx cancer mortalit y
(The First National Mortality Survey in China, 1973-1975, Male)

Atlas of Cancer Mortality in the People’s Republic of China
Published by China Map Press, 1976



Geographic variation of oesophagus cancer mortality
(The First National Mortality Survey in China, 1973-1975, Male)

Atlas of Cancer Mortality in the People’s Republic of China
Published by China Map Press, 1976



Large unexplained variations in mortality rates from major 
chronic diseases in China, aged 35-69, 1986-88

UK 1990
M      18
F        7

Oesophagus
cancer

IHD

UK 1990
M      64
F       47

UK 1990
M      50
F       30

Stroke COPD

UK 1990
M     371
F     126



To study the separate and combined 
effects of lifestyle, environmental and 
genetic factors on morbidity & mortality 
of common chronic conditions in a 
Chinese population

Kadoorie Biobank Study
An open-ended study with broad research aims

A large collaborative project between Oxford CTSU 
and China Centre for Disease Control, funded by KCF



��� � 0.5M adults, aged 35-74 years, in 10 areas

��� � Baseline survey: questionnaire, physical 
measurements & collection of blood sample

��� � Morbidity & mortality follow up for decades

��� � Periodic resurvey of a sample of participants

Kadoorie Biobank Study: design



Haikou

Harbin

Qingdao

Zhejiang

Hunan

Suzhou
Henan

Sichuan 

Gansu

Guangxi

The location of 10 survey sites in China
(with different risk exposure and disease patterns)

Urban
Qindao
Harbin
Liuzhou
Suzhou
Haikou

Rural
Sichuan
Zhejiang
Hunan
Gansu
Henan



Survey team at RCC travelling 
out to clinics on a daily basis 

About 160 staff in China working on the project

RCC

NCC



Standard procedures in assessment centre
Identifying participants by record Attending clinics by invitation

Obtaining written consentMeasurements then interview



A range of physical measurements

� Standing & sitting heights

� Weight & bio-impedance

� Hip and waist circumference

� Blood pressure & heart rate

� Lung function (FEV1, FVC)

� CO level

� Random blood glucose

� HBsAg

A 10 ml blood sample will be 
collected for long-term storage



Interview using laptop-based questionnaire

� Social-economic status
� Tobacco use
� Alcohol & green tea
� Diet & food supplement
� Indoor air-pollution
� Physical activity
� Sleep & psychological 

status
� Medical history & treatment
� Reproductive history (for 

women)

The total clinic visit time: ~60 minutes



Blood samples processed within 24 h



Short- & long-term blood storage facilities

Equipped with alarm & power generator

-40° C freezers at RCC Nitrogen tank facility at Oxford

Each tank holds 70,200 aliquots



Computerised sample monitoring, tracking, 
shipment and storage management system

Monitoring & tracking blood samples Central sample storage management



Fully computerised systems for the study

Main IT functionalities

� Survey data collection

� Blood processing, tracking 
and shipment control

� Remote database & system 
management

� QC monitoring & reporting

� Web-based progress report 
& internal email system

� Long-term follow up linkage

� Stock control & equipment 
calibration monitoring



515,000 participants recruited between 2004-8
(41% men; mean age: 52 yrs; mean BMI: 23.6 kg/m2)

~100% blood collection & 97% processed <24 h,
& all have their national ID No. recorded for follow-up



%eat spicy food at least 3 days/week
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% taken any supplements regularly in the
last year
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%dairy products (daily or most days)
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%fresh fruit (daily or most days)
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Dietary patterns between different areas



Regional variations in prevalence of smoking, 
alcohol drinking, overweight and hypertension

%current regular smokers
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me n only

%regular alcohol (weekly+)
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% overweight (BMI>=25)
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%hypertension diagnosed
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BMI and blood pressure
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Waist size (cm) and blood pressure
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Associations of blood pressure with different 
measures of adiposity in the Kadoorie Biobank

Fat % and blood pressure
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Long-term follow-up of morbidity & mortality 
through electronic linkage by national ID

Restricted access for searching and linkage using name, hospital, NID



Electronic linkage to health insurance claim 
systems by unique national ID 

(eg, Ischaemic stroke confirmed by MRI at county hospital)



Waist-hip ratio and incidence of diabetes 
(Excluding diagnosed diabetes or abnormal blood glucose at baseline)
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Systolic BP and incidence of stroke               
in the Kadoorie Biobank Study

(2400 new cases by July 2008, ~75% confirmed by CT/MRI)

Stroke and SBP

O
R

 fa
ta

l/n
on

 fa
ta

l e
ve

nt
 (

st
ro

ke
)

0.5

1.0

2.0

4.0

8.0

16.0

SBP (mmHg)

100 120 140 160 180 200

383

8.5

513

4.7

729

3.0

604

1.6

219

1.0



Estimated number of incident cases for 
main diseases in the Kadoorie Biobank

Types By 2013         By 2018        By 2023

Cancer 10,000 20,000 35,000
IHD 4,000 8,000 12,000
Stroke              12,000       30,000       50,000
Diabetes 2,500 6,000 10,000
COPD*             4,000           10,000     20,000

Any death     25,000          60,000     110,000
_______________

* Death only

By 2013, there will be ~125,000 hospitalised events



Nested case-control approach for blood 
analyses of particular conditions

Unbiased comparison between cases    
and matched survivors (controls) on:

� genome-wide association analysis
� lipids / lipoproteins / particle size

� antibodies / inflammatory factors
� hormones / growth factors

� micronutrients
� plus, many more (eg, proteomics)

The sample access will be semi-public



Genome-wide association study

Typical genome-wide 
screen 0.3 -1 million SNPs

Human genome

3000 million basepairs

10-20 million SNPs

~20 K genes



Recent success with genome-wide association 
studies in common chronic diseases



Canada

USA
China (Kadoorie)Mexico

UK Biobank

Europe (EPIC)

Norway

Australia

Large biobank studies around the world
(Planned or existing)

Malaysia

Japan

Iceland

Brazil



Main Oxford-China KSCDC collaborators





��� � Really large, some up to 0.5M individuals

��� � Not necessarily hypothesis driven, but with 
open-ended research objectives

��� � Long-term storage of biological samples

��� � Extensive use of IT for data collection, quality 
control, monitoring and management 

��� � Ability to assess a range of health outcomes 
through electronic linkage

Modern development of cohort studies
(Kadoorie Biobank, UK Biobank, EPIC, etc)



Genomic Epidemiology

Large scale 
genetic 

association Metabonomics
Transcription 

analysis
Arrays

MS

Genes Small molecules mRNA Proteomics

Advance in technology will revolutionise 
future medical research



Requirements for the appropriately reliable 
assessment of risk factors for disease

Study many more “cases” of the disease of interest in a 
wider range of circumstances than is currently customary 

Pay greater attention to important statistical details in 
analyses (e.g. potential biases, confounders, and 
selective emphasis)

Gather information not just on death but also on a range 
of other outcomes (more powerful, better diagnosis)

Otherwise, risk factor associations with disease ma y 
be seriously under- and over-estimated



Size matters: Informativeness of 0.5M vs 50K vs 5K 
people on relation of SBP and IHD in PSC
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a). 500 000 people
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b). 50 000 people
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Importance of studying the weak 
associations in epidemiology

Weak associations showing relative risk of, saying, 
less than 2 are often due to chance, bias, or 

confounding; but they are the best that we can hope 
for in most of current epidemiological research. 

They could be more important than strong 
associations with rare exposure if these 

associations can be established reliably to be 
causal and relate to common diseases and the risk 

exposures are prevalence in the population.

- Richard Doll


