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about
Lifelines
Lifelines is a large, multi-generational cohort study that includes over 167,000 participants from the general
population of the northern region of the Netherlands.
Three generations of participants were included between 2006 and 2013. About 20,000 participants are
part of such a 3 generation family. We will follow these people over the course of 30 years. Our aim is to
help find answers to questions on human health in relation to ageing — why some people grow old in good
health, while others develop diseases.
Lifelines is generating large amounts of data for the purpose of research on complex interactions between
the environmental, phenotypic and genomic factors involved in the development of chronic diseases.
We encourage policymakers and researchers to use these data on issues that relate to healthy ageing.
The data and biological samples are stored in the Dutch city of Groningen, where they are managed by our
professional, enthusiastic Lifelines team.

additional questionnaires (on request):

follow up questionnaires:
◦◦ medical history

◦◦ quality of life

◦◦ informal care

◦◦ health during pregnancy

◦◦ lifestyle

◦◦ symptoms

◦◦ ADHD

◦◦ gut health

◦◦ nutrition

◦◦ personality

◦◦ food diary

◦◦ etc.

◦◦ physical activity

◦◦ stress

◦◦ socio demographic
factors; e.g. work
situation, education

◦◦ social context
◦◦ etc.

data linkage:
◦◦ geocodes
◦◦ physical environment; e.g. noise and air pollution
◦◦ medication
◦◦ etc.

collecting
the data
measurements:
◦◦ anthropometry

◦◦ lung function

◦◦ blood pressure

◦◦ cognition tests

◦◦ ECG

◦◦ psychiatric interview

biological samples:
◦◦ blood (fasting)

◦◦ scalp hair

◦◦ 24h urine

◦◦ DNA

◦◦ faeces

Every 1.5 years, all Lifelines participants are invited to complete a
questionnaire, providing personal information such as on illness, individual
lifestyle and environmental stress factors. In addition, once every 5 years,
they have agreed to undergo an extensive physical examination. During
these visits, biological samples (like blood and urine) are collected and
several measurements and tests are conducted.
To further increase the relevance and significance of the Lifelines data,
links have been established with data on people’s physical environment,
such as those related to air pollution, and information about, for example,
the distance between people’s homes and the nearest grocery shops and
snack bars.
Throughout the study period, new questionnaires are being sent out and
processed, generating follow-up data.

Lifelines products
Our products are the data we generate, the biological samples we store and knowledge obtained
(study results). We also provide a research infrastructure, offering researchers the opportunity to apply
for specific additional data or biological material, and our expertise in the processing and storage of such
biological sample.

In short:
◦◦ Lifelines supplies unique, longitudinal data.
◦◦ Lifelines data provide a basis for multidisciplinary research.
◦◦ Lifelines information (data and biological samples) is trustworthy and high in quality.
◦◦ Lifelines has a research infrastructure available, through which additional data or
biological samples can be provided.
◦◦ Lifelines data are comparatively low cost, saving our customers both time and money.
◦◦ Lifelines has a three-generational structure.

We analyse all biological samples on the day they are collected, and subsequently store them at -80 °C,
according to a completely automated sample storage system, with a capacity of over 8 million aliquots.
We guarantee maximum protection of the privacy of participants when linking various data sources and
making data available to researchers. All big data are made available within a high-performance computing
environment.

dive into
our data

general

167,000 participants
males

63,000

boys

51%
children in cohort

15,000
0-3

girls

years

years

4-7

8-12

13-17

16%

18%

38%

28%

years

lifestyle

females

18-64 years

65+ years

140,000

12,000

measurements

participants smoking

31,000

80%
non-smoker

152,000

49%
years

89,000

adults in cohort

122,000
< 3 days
per week

20%
smoker

alcohol use participants
(> 3 days per week)

lung function test

blood pressure

30,000

children

children

adults

adults

7,000
106,000

9,000
152,000

cognitive
functioning
(MMSE/RFFT)
adults 18-64 years

87,000
adults 65+ years

12,500

genetic
participants with genetic data (GWAS)

13,000
sibling sets (brothers/sisters in cohort)

7,000

health, disease and multimorbidity
self-reported
asthma

13,000

participants part of 3-generations in cohort

20,000
participants part of 2-generations in cohort

84,000

biological samples

depression

3,000
anxiety

copd

9,000

cancer

heart failure

8,000
7,000

participants with children

45,000

measured

800

myocardial infarction
diabetes

4,000
artrosis

11,000

1,500

chronic kidney disease
(stage 3-5)

1,200

plasma samples (blood) stored at -80 °C

3,000,000

obese

24,000

serum samples (blood) stored at -80 °C

1,000,000

overweight

24h urine samples stored at -80 °C

84,000

2,000,000
hair samples

54,000

Data on incidence of disease and multimorbidity are available on request
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access to
Lifelines data
Researchers and scientists worldwide can obtain access to the Lifelines data and biological samples
by submitting a research proposal at the Lifelines Research Office : www.lifelines.nl. This may concern
existing data and samples for bio-analysis, but researchers could also apply for new data and/or
biological samples to be generated. For example, if they plan to perform an additional study for which
they would like specific data or samples to be collected from a selected group of participants. All
such requests are reviewed by Lifelines. On approval, Lifelines will grant access to a customised data
set, via a secure virtual workspace.
More information about all the data available, the application form and application procedure can be
found at www.lifelines.nl. We charge a data access fee per data set, which includes service costs and
access to the secure virtual workspace. Specific cost-estimates will be provided, on request.

opportunities
for research
To understand why some people stay healthy in old age, while others are affected by disease, we need
to study large population groups, over long periods of time. The large number of families participating in
Lifelines provide us with the unique opportunity to collect a broad range of longitudinal data. These data
enable researchers to study causal relationships between genetic background, lifestyle, environmental
factors and the development of chronic diseases.
This provides insight into the risks associated with the onset and course of chronic diseases, and how
these risks vary, from person to person. Lifelines products can contribute to innovative research on these
issues. All our data, biological samples and expertise are available to scientific researchers, worldwide.
For many researchers worldwide, Lifelines is the perfect answer in their search for data and biological
samples.

results achieved
using our data
As a centre of expertise in biobanking, the Lifelines Cohort Study is involved in
a number of national and international research and biobank collaborations,
and is part of the Dutch national infrastructure on biobanks (BBMRI-NL).
Lifelines already has made a considerable scientific contribution. To date,
a total of over 350 proposals have been approved. So far, approximately
165 papers using Lifelines data have been published in scientific journals.
An up-to-date list of references is available on our website www.lifelines.nl.
Lifelines is becoming an increasingly valuable source of data, samples and
expertise — all of which is available to the global scientific community.
Lifelines applies high quality standards to the entire process involving the
collection, storage and release of data and biological samples. Privacy,
security and traceability are ensured in all aspects.

“In the Lifelines cohort we
identified a remarkable high
percentage (>50%) of untreated
CVD risk factors suggesting that not all
opportunities to reduce the CVD burden are
utilized.”
Pim van der Harst, MD PhD Professor and
Scientific Director Cardiac Catheterization
Laboratory, University Medical Center
Groningen, The Netherlands

“Based on the MINI
International Neuropsychiatric
Interview, depression is more prevalent
in Lifelines participants with diagnosed and
undiagnosed diabetes, whereas anxiety is more
prevalent only in participants who are aware of
their diabetes.”
Judith Rosmalen, PhD, Professor of Psychomatic Medicine,
Department of Psychiatry/Department of Internal
Medicine, University Medical Center
Groningen, The Netherlands

“By deep sequencing of the gut
micriobiome of nearly 1500 Lifelines
participants, we found relationships
between variations in the microbiome and 126
exogenous and intrinsic host factors. These
results are an important step towards a better
understanding of environment-diet-microbehost interactions.”
Cisca Wijmenga, PhD, Professor of Human Genetics,
Head of Department of Genetics, University
Medical Center Groningen,
The Netherlands

“Use of inhaled
corticosteroids in women is
associated with a higher body mass
index (BMI) and an increased prevalence
of the metabolic syndrome. Among Lifelines
participants, we found that 10% used systemic
or local corticosteroids, which implicates that
these potential side effects may have important
negative effects on public health.”
Elisabeth van Rossum, MD, PhD, Professor in the field of
obesity and biological stress, Department of Internal
Medicine, Erasmus University Medical Center
and Obesity Center CGG, Rotterdam,
The Netherlands

more information
Should you have any questions about the application process, the use of
Lifelines data and biological samples, or concerning your research proposal, please
do not hesitate to contact us — we are happy to help!

Lifelines
PO Box 30001
9700 RB Groningen
The Netherlands

T +31 50 361 58 03
E research@lifelines.nl
www.lifelines.nl
@lifelinesNL

@lifelinesStudy

/lifelinesNL
May 2017

