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Abstract

determinants of health, and on aging.

services provided, and causes of death.

will be launched at the beginning of 2011.

Background: Prospective cohorts represent an essential design for epidemiological studies and allow for the study
of the combined effects of lifestyle, environment, genetic predisposition, and other risk factors on a large variety of
disease endpoints. The CONSTANCES cohort is intended to provide public health information and to serve as an
“open epidemiologic laboratory” accessible to the epidemiologic research community. Although designed as a
“general-purpose” cohort with very broad coverage, it will particularly focus on occupational and social

Methods/Design: The CONSTANCES cohort is designed as a randomly selected representative sample of French
adults aged 18-69 years at inception; 200,000 subjects will be included over a five-year period. At inclusion, the
selected subjects will be invited to fill a questionnaire and to attend a Health Screening Center (HSC) for a
comprehensive health examination: weight, height, blood pressure, electrocardiogram, vision, auditory, spirometry,
and biological parameters; for those aged 45 years and older, a specific work-up of functional, physical, and
cognitive capacities will be performed. A biobank will be set up. The follow-up includes a yearly self-administered
questionnaire, and a periodic visit to an HSC. Social and work-related events and health data will be collected from
the French national retirement, health and death databases. The data that will be collected include social and
demographic characteristics, socioeconomic status, life events, behaviors, and occupational factors. The health data
will cover a wide spectrum: self-reported health scales, reported prevalent and incident diseases, long-term chronic
diseases and hospitalizations, sick-leaves, handicaps, limitations, disabilities and injuries, healthcare utilization and

To take into account non-participation at inclusion and attrition throughout the longitudinal follow-up, a cohort of
non-participants will be set up and followed through the same national databases as participants.

A field-pilot was performed in 2010 in seven HSCs, which included about 3,500 subjects; it showed a satisfactory
structure of the sample and a good validity of the collected data.

Discussion: The constitution of the full eligible sample is planned during the last trimester of 2010, and the cohort

Background

Large-scale, prospective observational cohort studies
that include several hundreds of thousands of indivi-
duals and that incorporate personal, social, lifestyle,
occupational and environmental data as well as bio-
banks of blood and other biological specimens have
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become essential resources for studies on the causes of
and major risk factors for many diseases. Since the
Framingham Study followed-up from 1948 on [1],
many larger prospective cohorts were launched in dif-
ferent countries, such as the Nurses’ Health Study [2],
the One Million Women Study [3], the UK Biobank
[4], the Kadoorie Study in China [5], or the EPIC Eur-
opean Prospective Investigation into Cancer and Nutri-
tion [6].
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Main objectives

The objective of the CONSTANCES ("Cohorte des con-
sultants des Centres d’examens de santé”) project is to
set up a large population-based cohort to contribute to
the development of epidemiologic research and to pro-
vide useful public health information. It is conducted in
partnership with the National Health Insurance Fund
administered by the Caisse nationale d’assurance mala-
die des travailleurs salaries (CNAMTS) [7], the principal
health insurance fund in France, which covers more
than 80% of the French population, and with the Minis-
try of Health and the National Institute of Health and
Medical Research. This cohort is intended to serve as an
“open epidemiologic laboratory” widely accessible to the
epidemiologic research scientific community; due to the
open access provided to the community of researchers,
it will be possible to conduct projects on a variety of
scientific questions. The CONSTANCES cohort will be
a large sample, representative of the general French
population, and characterized by broad coverage of
health problems and health determinants. It will serve
as an important scientific instrument, in a similar man-
ner to a telescope or a particle accelerator, for example,
or a genotyping laboratory with sequencers — built not
to answer a specific question but rather to help analyze
a wide range of scientific problems. In this regard, the
design of CONSTANCES relied on the experience of
the GAZEL Cohort Study, an open general-purpose pro-
spective cohort established in 1989 by our research unit
which is currently supporting more than 40 different
nested research projects on very diverse scientific topics
[8-10].

CONSTANCES was also designed as a tool to sup-
port the public health objectives of the national
government. Indeed, numerous data sources in France
provide public health officials with some of the infor-
mation they need. Nonetheless, these all have limita-
tions. One often-highlighted gap is the lack of large
longitudinal studies covering a broad range of health
outcomes, taking into account the changes over time
of people and the socioeconomic environment [11,12].
CONSTANCES, by its thorough system for the follow-
up and collection of very diverse information through
a variety of methods and data sources on a large repre-
sentative sample of the adult population, will contri-
bute to a better knowledge of the health of the French
population.

Specific research themes

Although designed as a general-purpose cohort intended
to host numerous nested projects with a very broad
scope, the major orientation of CONSTANCES is the
study of occupational and social determinants of health.
These themes are essential areas of research in public
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health and epidemiology today, involving numerous
health problems and diverse populations.

Health risk factors with origins in occupational expo-
sures are numerous: chemical hazards, noise, tempera-
ture, vibrations, radiation, biological agents, physical and
postural constraints, mental load and stress, hours, and
work pace. These exposures affect a high percentage of
the population. Psychosocial factors linked to the orga-
nization of work and to an imbalance between the indi-
vidual’s efforts and rewards are also sources of
potentially pathogenic stress [13,14]. Numerous studies
have shown the role of psychosocial factors at work in
cardiovascular disease, in the incidence of mental disor-
ders, including depression, on quality of life, and in
musculoskeletal diseases [15]. The way that companies
are run, including, for example, the increasingly frequent
use of subcontractors, fixed-term contracts, and tempor-
ary workers, creates different processes that increase job
insecurity and affect living conditions. Little is known
about the relations between these processes and health.
Working conditions, occupational exposures, and life-
long occupational trajectory are also major determinants
of the aging process. The disorders that over time lead
to impairments, disabilities, and diseases most often ori-
ginate early in working life and build up over time until
they become chronic. The same is true of occupational
constraints and hazards. All may lead to an early exit
from the labor market. Finally, occupational factors are
also major determinants of social inequalities in health.

In France, the system of universal access to health
care corresponds to an ideal of equality with regards to
disease and death. Nonetheless, while health status
improves generally in the population, social inequalities
in health persist, and some have even worsened [16].
Moreover, this phenomenon is not limited to the degra-
dation of health status among the most disadvantaged
groups. Rather, there is increasing evidence of an inverse
gradient between various measures of socioeconomic
position and diverse health problems [17]. These obser-
vations have renewed questions about the causes of
these inequalities [18] and about their public health
implications; if policies to combat these health inequal-
ities are limited to groups described as “insecure” or dis-
advantaged, they will be globally ineffective. From a
public health point of view, developing and implement-
ing policies aimed at reducing social inequalities in
health requires a better description of the distribution of
health problems of populations, particularly the use of
diverse criteria for social status. This knowledge will
help foster a better understanding of the nature of the
determinants of the disparities observed and the path-
ways by which they work [19]. Epidemiologic analysis of
the social and occupational determinants of health is
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therefore a major issue, from both scientific and public
health perspectives.

Epidemiologic data remain sparse on the topic of
changes in health with age and more particularly about
aging and its relation to health, work, and the life
course. Studies are essentially limited to the age groups
above 65 years and provide little information about ear-
lier life periods [20], even though factors that lead to
impairments, disabilities, and chronic diseases at
advanced ages often begin early in life, and they con-
tinue to accumulate throughout life. We still know little
about social inequalities in the aging process or about
the respective roles played by individual susceptibility
factors — especially genetic factors, exposures across
the life course, and living and working conditions in all
their dimensions, the conditions in which people stop
working, their attention to their health, and primary,
secondary and tertiary prevention. The aging-related
scientific objectives in CONSTANCES involve the study
of the role of various types of risk factors throughout
the life course. Another objective is to document the
determinants of health most frequently encountered or
suspected in chronic age-related diseases. Longitudinal
follow-up offers broad possibilities for dynamic study of
the delayed effects of living and working conditions on
aging (e.g., frailty, cancer, chronic diseases, and mental
health). It will also allow study of the factors that may
lead to inactivity and isolation, factors and mechanisms
that contribute to successful aging, and conversely those
that contribute to disabilities and/or frailty [21].

Methods/Design

Cohort composition, representativeness and selection
effects

The source population is that of the people in France
whose health insurance is administered by the
CNAMTS. Health insurance is compulsory in France,
and all salaried workers and their family are affiliated to
this fund, which covers more than 80% of the French
population (approximately 50 million people).

As one of the main study objectives is to provide
information on the health status and disease burden of
this large part of the French adult population, the CON-
STANCES cohort will be a representative sample of the
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general French population insured by CNAMTS in
terms of age (18 to 69 years at inception), sex, and
social category.

To be able to answer the many questions raised in
varied domains, CONSTANCES must be a large sample.
In order to assess the potential of CONSTANCES in
terms of its capacity to conduct epidemiologic studies
likely to have good statistical power, we estimated the
number of major health outcomes expected in the
CONSTANCES cohort over a moderately long term in a
cohort with an age and sex structure identical to that of
the French general population aged 18 to 69 years at
the 1999 census. Table 1 presents the number of
expected events at the end of 5, 10, and 15 years for
events for which we have reliable national reference
data: deaths and incidence of cancer, ischemic heart dis-
ease, and Alzheimer disease. For these major outcomes,
the number of these serious events is high and will
make possible numerous studies with satisfactory power.

Because the advantages of longitudinal follow-up
increase with its duration and in view of the broad
objectives for this cohort, the duration of follow-up
should be as long as possible; CONSTANCES planned
duration is therefore indefinite. A major concern of
long-term prospective cohorts is attrition, potentially
inducing biases and affecting the power of the study
[22]. It is not possible at this stage to estimate precisely
the number of subjects who will be lost to follow-up in
the CONSTANCES cohort over the years. We can
nonetheless makes estimates based on experience with
the follow-up of other French cohorts, such as GAZEL,
which began in 1989 with more than 20,000 subjects
[8-10]. Active participation by self-administered ques-
tionnaire is high: after 20 years of follow-up, only 3.1%
of the subjects who participated at inclusion never
returned an annual questionnaire. The number of sub-
jects truly lost to follow-up, that is, whom we can no
longer locate in the databases, is tiny: 107, or approxi-
mately 0.5% [9]. It is reasonable to think that CON-
STANCES, which will apply similar methods, will also
have very high follow-up rates.

One of the major sources of bias in epidemiologic sur-
veys comes from selection effects, which can bias esti-
mates of disease prevalence or incidence (or of

Table 1 Expected number of major health outcomes during follow-up of the CONSTANCES cohort*

5-year follow-up

10-year follow-up 15-year follow-up

Men Women Total Men Women Total Men Women Total
Death, all causes 4131 2133 6264 9727 5502 15 229 16 983 10 736 27 719
Incident cancers 3162 2220 5381 7036 4855 11 892 11 444 7823 19 267
Ischemic heart disease (35-64 years) 681 138 819 1418 290 1708 2178 452 2630
Alzheimer disease 265 240 505 793 1007 1800 1548 2469 4018

*Reference rates: [33,51,52]
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prevalence of exposure to a risk factor) and of associa-
tions between exposures and diseases of interest. In
longitudinal cohorts, selection effects may occur at
inclusion and throughout follow-up because of cohort
attrition [22]. The problem of bias linked to selection
effects is very different depending on whether the objec-
tives are analytic or descriptive [23].

In a cohort whose inclusion procedures are the same
for all subjects (the case of CONSTANCES), in principle
the exposure-disease relation does not differ between
subjects who are included and those who are not [24-26].
Therefore, the selection procedures at inception for
CONSTANCES participants should generate minimal
bias, if at all, in analytic studies. On the other hand, the
problem of attrition during follow-up may cause substan-
tial bias if the probability of continued follow-up is differ-
ent in exposed and unexposed subjects or in those who
do or do not become ill; this is often the case [27].

For descriptive studies of the frequency of health pro-
blems and exposures, the parameters of interest must be
estimated in a representative sample of the target popu-
lation. In this regard, the potential concerns for CON-
STANCES are mainly incomplete geographical coverage
of the districts of recruitment and factors associated
with voluntary participation.

As detailed below, the cohort participants will be
included in 17 Health Screening Centers (HSCs) located
in 16 different districts in different regions of France
(Figure 1).

Figure 1 Geographical location of the participating HSCs in

France
A\
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We have verified that the structure of the population
of the districts where the CONSTANCES HSCs are
located is essentially identical to that for France as a
whole for the principal demographic, social, and occupa-
tional characteristics; we should thus be able to general-
ize the CONSTANCES results to the French population
as a whole (results not shown).

Using volunteer subjects inevitably produces selec-
tion effects, even in studies that use random drawing
from an appropriate sampling base, as it is the case of
CONSTANCES (see below). At inclusion, individuals
may refuse participation (become non-participants), a
potential source of bias. To compensate, researchers
usually attempt to collect a minimum data set for the
non-participants (mainly age, sex, and social category),
to facilitate subsequent adjustments for estimating the
relevant parameters. This approach nonetheless has
some limitations. First, it is not always possible to col-
lect the adjustment data for non-participating subjects.
Nor is it always clear whether these data are sufficient
to control for potential bias, because we know, for
example, that within the same socioeconomic category
there are many important differences in terms of
health, behavior, lifestyles, social networks, etc. [28,29].
Finally, it is rarely possible to control completely for
potential selection bias because it is rare to have the
relevant data collected simultaneously for the partici-
pants and the non-participants.

To obtain a representative sample of the target popu-
lation and to minimize the bias associated with selection
effects at inclusion and during follow-up in CON-
STANCES, we will take the following steps:

The sampling base at inclusion is composed of all per-
sons aged 18 to 69 years and covered by CNAMTS in
the catchment areas of the 17 CONSTANCES HSCs.
Sampling will be done within the database of the
National Retirement Insurance Fund administered by
the Caisse nationale d’assurance vieillesse [30] which
includes exhaustively all the persons in France affiliated
to the CNAMTS and permanently collects professional
and social data compulsory for establishing the retire-
ment benefits of all individuals in France from different
sources (see below). The random drawing is stratified
according to unequal inclusion probabilities, based on
data from participation in previous surveys involving
invitations to the HSC [31]. We will also set up a “paral-
lel cohort” from a sample of non-participants for whom
we will prospectively collect data on social and demo-
graphic characteristics (sex, age, work status, social cate-
gory), through the CNAV database, as well as
information about health and health-care utilization
from two other national databases covering the whole
French population: the Systéme d’information de l'assur-
ance maladie (SNIIR-AM), the National Health
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Insurance Information System [32] and the National
Death Registry managed by the Centre d’épidémiologie
des causes de décés (CepiDc) [33]. As we will have data
from the SNIIR-AM, CNAYV and National Death Regis-
try files for both the participants and the sample of
non-participants, we will be able to estimate the prob-
abilities of participation in CONSTANCES with predic-
tion models; the inverse of the probability of
participation will then provide an adjustment coefficient
for each participant. We can assume that almost none
of the people included in CONSTANCES will be perma-
nently lost to follow-up, since the participants will be
followed “passively” (so-called because this follow-up
will not require the subjects’ participation) through the
SNIIR-AM, CNAYV and National Death Registry files.

There will nonetheless be attrition due to the failure
to return the annual questionnaire. Thus, adjustment for
attrition is necessary if the analyses from the question-
naires variables are to be valid. Inclusion in CON-
STANCES will take place over a 5-year period (see
below). For wave 1, we will distinguish the participants
who returned the self-administered questionnaire in
year 2, that is, the year following their inclusion (which
is year 1), from those who did not. We will have the
data collected at inclusion in CONSTANCES (year 1)
for all participants as well as the SNIIR-AM and CNAV
data corresponding to year 1 or to year O (the year
before inclusion). The coefficients of adjustment for
attrition in year 2 can thus be calculated by a method
similar to the one used to calculate the coefficient of
adjustment for non-participation. For the following
years, we will again distinguish the participants who
returned the self-administered questionnaire from those
who did not. Thus, the longitudinal follow-up of partici-
pants in the SNIIR-AM and CNAYV databases, whether
or not they drop out of the cohort by not returning the
annual questionnaire, will make it possible to update the
coefficients of adjustment for attrition.

For descriptive purposes, each year we will adjust the
cohort data on the reference population. The first year,
we will randomly draw from the CNAYV files a sample of
CNAMTS members in the CONSTANCES districts aged
18 to 69 years. The second year, and respectively the
third, fourth and fifth years, this sample of randomly
drawn individuals will include people aged 18 to 70 years,
then 18 to 71 years, 18 to 72 years and 18 to 73 years.
Each of these samples will be twice as large as that of the
population of CONSTANCES participants so that
the reference population will be significantly greater than
the sample. After linkage of this file with the SNIIR-AM
files, we will calculate the relevant margins and thus,
beyond socioeconomic and demographic characteristics,
be able to integrate the variables relative to the health
and healthcare utilization characteristics (information
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also available for the survey participants). The quality of
weighting will be therefore substantially improved by the
calculation of margins specifically related to health, the
focus of the CONSTANCES cohort.

Procedures for inclusion

Everyone with health insurance from CNAMTS, as well
as their dependents, is entitled to receive health exami-
nations that include free extensive work-ups conducted
in selected HSCs. Overall the HSCs conduct approxi-
mately 600,000 health examinations annually. Randomly
selected persons will receive an invitation to come to
their HSC for inclusion in the CONSTANCES cohort.
The 17 selected HSCs are distributed throughout
France; they have experience with the recruitment of
large numbers of people and with participating in epide-
miological studies. All are large, have a staff motivated
to work in epidemiology, and use advanced medical
equipment; their geographic distribution represents the
principal regions of France (see Figure 1).

We will proceed gradually to the inclusion of the
entire cohort over a 5-year period. Each wave will
include 40,000 subjects in a year, and the final cohort
will be constituted at the end of this 5-year period.

Procedures for longitudinal follow-up

An annual self-administered questionnaire will be sent
to the subjects at home. Post office procedures make it
possible to obtain regular updates of participants’ postal
addresses. Maximizing their personal participation rate
is essential. Accordingly, regular contact with partici-
pants will include a CONSTANCES Cohort Journal,
which will present results, nested projects, etc., and will
be sent regularly to participants. A website will also be
created.

The subjects included in CONSTANCES will also be
followed up passively for social and work-related events
and health data by regular linkage with the national
databases.

The CNAV databases are essential for access to social
and work-related data [30]). This agency’s role is to
ensure the rights to pension payments after retirement
for every individual in France who had health insurance
from CNAMTS at least once during his or her life. It
has therefore set up a system that allows it to collect
social data from different organisms and schemes that
manage various forms of insurance and other social pro-
tection. The CNAYV regularly receives for its databases
employers’ annual reports, and information about peri-
ods of employment and unemployment from social wel-
fare organizations (e.g., sick leave, maternity leave,
unemployment, and diverse social benefits).

Access to the SNIIR-AM [32], which covers the entire
French population, should be an efficient method of
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obtaining information about health events. The SNIIR-
AM contains individual medical data from different
sources, structured and coded in a standardized manner:
reimbursement data (doctors and other health profes-
sionals visits, prescribed drugs); so-called “long-term dis-
eases” (serious diseases exempt from co-payments and
user fees, coded according to the International Classifi-
cation of Diseases 10th revision - ICD 10 [34]); hospital
discharge records, including principal and associated
diagnoses for each hospitalization, also coded according
to ICD 10. Vital status and causes of death will be
obtained from the National Death Registry.

Principal data to be collected from different sources

Here we summarize the main data to be collected from
different sources (self-questionnaires, medical examina-
tion, national health and social databases), at each stage
of the study; the detailed list of data can be downloaded
from CONSTANCES’ website [35]. When possible, we
selected variables already used in other surveys, both
because they are validated measures and because it will
thus be possible to have reference data for some ana-
lyses. Whenever it was possible and pertinent, we used
scales already published in the literature, for which the
psychometric properties are already established.

Social and demographic characteristics

social position, educational and income level, employ-
ment and marital status, household composition, socioe-
conomic status of parents and spouse, and material
living conditions (type of housing, household income,
etc.), including geocoding of the residency address.
Health

personal and family history (cancer, cardiovascular,
psychiatric); self-reported health scales (perceived
health, quality of life, mental health, and specific
scales for cardiovascular, musculoskeletal, and respira-
tory diseases); incident and prevalent diseases (from
self-reports, social security long-term diseases and
hospital discharge); information on sick leaves, handi-
caps, limitations, disabilities and injuries and health-
care utilization and management; and date and cause
of death. In the HSC examination, weight, height,
waist-hip ratio, blood pressure, electrocardiogram,
vision, hearing, and lung function, laboratory tests
(blood sugar level, lipid work-up, liver function tests,
blood creatinine levels, complete blood counts, urine
tests) will be measured.

Behavior

smoking and alcohol consumption (past and present),
dietary habits and physical activity, marijuana use, sexual
orientation.

Occupational factors

job history; lifelong and current occupational exposure
to chemical, physical, and biological agents; postural,
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mechanical and organizational constraints; and stress at
work.

Specific health problems of the elderly (45 years and older)
evaluation of functional capacities: IADL (Instrumental
Activities of Daily Living) scale [36], questions from the
French Handicaps-Disabilities-Impairments Survey [37],
ability to use new technologies, and CASP (Control,
Autonomy, Self-realisation and Pleasure [38], a quality
of life scale particularly appropriate for senior citizens).
Cognitive functions will be assessed through the MMSE
[39], trail making A - B [40,41], Wechsler’s coding subt-
est [42]; digital finger tapping [43], word fluency, formal
lexical and semantic evocation [44,45], Grober &
Busckhe’s memory tests [46,47]; physical functioning
through the gait speed [48], balance [49] and hand grip
tests [50].

Biobank

we plan to collect biological samples (blood and urine)
during visits to the HSC and to store the samples for
each of the 200,000 participants. For blood, we will
store 32 aliquots (0.5 ml) for each subject: 8 buffy-coat
aliquots, 4 total blood aliquots (EDTA), 8 plasma ali-
quots on EDTA PST, and 8 plasma aliquots on Hep Li
PST, 4 serum aliquots (Dry SST). For urine, we will
keep 8 aliquots. In all, we plan to store about 8,000,000
aliquots. Standardized procedures for biological samples
collection will be used, including standardized blood
sampling (pre-treatment of the samples in each recruit-
ment center within 30 mn after the collection), trans-
port from each site to the central laboratory within the
night (<24 h) at 4-8°C, robotised aliquoting in cryotubes
(2D barcodes) in the central biorepository, and storage
in deep freezers (-80°C).

In addition to this basic biobanking program, CON-
STANCES will offer optional programs for specific
research projects on subsets of participants, such as
washed erythrocytes, RNA, proteins, mononuclear cells,
saliva, or hair and nails.

Periodicity of follow-up

The periodicity of follow-up will vary according to the
sources. A self-administered mail questionnaire will be
sent annually, thus allowing close follow-up, by collect-
ing numerous data without asking subjects for too
much work each year. At the same time, it will facilitate
rapid response for setting up new studies and establish a
sense of loyalty in the participants; too long a delay
between two questionnaires is a factor that promotes
dropping out [22]). Some data will be collected annually
(health status and reported morbidity, life events and
characteristics of place of residence, smoking, alcohol,
etc.), while others will be collected at longer intervals,
according to a planned calendar (health scales and ques-
tionnaires for a specific health area or specific risk
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factors). The mailing of self-administered questionnaires
will be staggered over the year to take seasonal varia-
tions into account, since they are important for some
topics (in particular, morbidity, drug use, and working
conditions). Because the national databases essentially
record events continuously, the follow-up of the data
they provide will be permanent. Finally, participants will
also be asked to come to the HSC every 5 years for
medical and laboratory examinations.

Quality control and validation of health events

The self-administered questionnaires will undergo the
standard verifications: percentages of non-response,
missing data, delay in return, etc.

For the data collected during the inclusion visit to the
HSC, we established Standard Operational Procedures
(SOP) for each of the examinations. Routine permanent
quality control, based on regular on-site inspections by
epidemiologic research assistants is planned, including
monitoring of equipment used for the examinations,
training of personnel, control of data completeness and
validity from random samples of participants, etc. These
quality control procedures will allow to assess the accu-
racy, reproducibility, concordance, and internal and
external validity of the data collected and to study their
factors of variability.

For the data extracted from the national databases,
particular attention will be paid to validation of the
diagnoses extracted from the health-related administra-
tive databases, which will be routinely verified. Initially,
we will particularly focus on some major outcomes:
ischemic cardiovascular events, cancers, and neurode-
generative diseases. Each suspected outcome reported in
the available sources will be routinely verified at the
hospitals or with the general practitioners and validated
by specialized expert committees.

Results

Pilot

A field pilot took place in seven of the participating
HSCs from May 2009 to May 2010 for a four- to five-
month period in each center. The pilot is not comple-
tely finished, and all data are not yet available. At the
time this manuscript was prepared, about 3,500 sub-
jects were included (women and men in almost equal
numbers), and the preliminary analysis of the data
showed that this sample was close to the general popu-
lation of adults in France regarding sex, age and socio-
economic status. There was quite a diverse distribution
of occupations and working conditions, lifestyle fac-
tors, and prevalence rates of various diseases and
symptoms were close to those from other available
French surveys. Regarding cognitive and physical func-
tioning, there was also a very good variability in the
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tests results, in spite of the relatively young age of this
sample.

Finally, the field pilot showed that the procedures for
invitation of selected subjects, for data collection and
medical examination were quite satisfactory, and that
only some marginal adaptations of the protocol were
necessary; these are currently being implemented. More
detailed results of the field pilot can be found on the
CONSTANCES website [35].

Legal requirements

According to the French regulations, the CON-
STANCES Cohort project has obtained the authoriza-
tion of the National Data Protection Authority
(Commission nationale de l'informatique et des libertés-
CNIL). CNIL verified that before inclusion, clear infor-
mation is provided to the eligible subjects (presentation
of CONSTANCES, type of data to be collected, ability
to refuse to participate, informed consent, etc.). Con-
crete procedures for setting up the two cohorts (partici-
pants and non-participants) ensure the confidentiality of
the data at every point in its circulation as well as the
anonymity of the cohort of non-participants. In addition,
CONSTANCES was approved by the National Council
for Statistical Information (Conseil national de l'infor-
mation statistique-CNIS), the National Medical Council
(Conseil national de I’Ordre des médecins-CNOM), and
the Institutional Review Board of the National Institute
for Medical Research-INSERM.

Discussion
Considering its large size, the extensive coverage of the
French adult population, the wealth of data collected
from different sources, and its openness to the scientific
community, CONSTANCES Cohort project should con-
stitute a powerful tool for public health information and
epidemiologic research in many different fields. The
constitution of the full eligible sample is planned during
the last trimester of 2010, and the inclusion of cohort
participants will start at the beginning of 2011.
CONSTANCES has several strengths. It was designed
both to provide public health information needed by the
health authorities and to help answer research questions
in diverse areas; to facilitate this goal, we devised a spe-
cific sampling scheme (including a non-participants
cohort) and developed complex statistical procedures in
order to take into account selection effects at inception
as well as during the follow-up of the cohort. CON-
STANCES will be a large cohort, including persons liv-
ing and working in diverse settings, from large cities to
small villages in different regions of France, with a
broad range of socioeconomic status and trades. Numer-
ous data will be collected at inception, including an
extensive medical, physiological and biological
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examination, and a large biobank will be set up. The fol-
low-up will be very extensive, relying both on active par-
ticipation of the volunteers through annual
questionnaires and regular visits to the HSCs, and on
passive methods through the regular linkage to health
and socioeconomic national exhaustive databases. Of
particular importance is the high frequency of measure-
ments from many different sources, allowing for ana-
lyses of lifecourse trajectories of health in relation to
personal, social, occupational factors and major life
events. Specific efforts were put into the quality of data
collection and the validation of main outcomes in order
to provide a highly phenotyped cohort. A unique feature
of CONSTANCES is also to include a comprehensive
set of cognitive and physical tests starting as young as
45 years, which is earlier in the lifecourse than most
available studies on ageing.

The CONSTANCES has also some limitations. Due to
the voluntary participation of cohort members, there
will probably be an underrepresentation of hard-to-
reach subjects, such as heavy drinkers or socially
excluded persons. Comparisons between participants
and non-participants at inclusion and during the follow-
up through the “non-participants cohort” should allow
assessment of potential biases due to selection effects,
but lack of sufficient numbers in some categories might
be a problem. Even more importantly, CONSTANCES
will not offer sufficient power to study rare outcomes or
exposures despite its large size. Simulations under sev-
eral hypotheses regarding the prevalence of exposure
and expected relative risk and duration of follow-up
since inception, showed that in most of the situations
where the relative risk is below 2, especially when inter-
actions have to be taken into account, power will be
satisfactory after at least 5 years of follow-up for situa-
tions where the incidence of the outcome is over 10/
100,000 and the prevalence of exposure over 10% (data
not shown). This limit is common to all longitudinal
cohorts, and we are currently working with colleagues
from other countries on a consortium for networking of
prospective studies in Europe where several large-scale
prospective cohorts already exist, or are currently under
construction. The objective is to increase the standardi-
zation and collaboration between these various prospec-
tive study resources to meet goals of increasing the
sample size and statistical power for multi-factorial risk
analyses of infrequent outcomes.

Acknowledgements

The CONSTANCES Cohort is supported by the Caisse Nationale d’Assurance
Maladie des travailleurs salariés-CNAMTS, and is funded by the Institut de
Recherche en Santé Publique/Institut Thématique Santé Publique, and the
following sponsors: Ministere de la santé et des sports, Ministére délégué a la
recherche, Institut national de la santé et de la recherche médicale, Institut
national du cancer et Caisse nationale de solidarité pour I'autonomie.

Page 8 of 9

Quiality control procedures are taken in charge by ClinSearch for the data
collected in the HSCs, and by Asqualab and EuroCell for the biological data.
We also gratefully acknowledge the major contribution to the protocol of
numerous colleagues, in France and abroad, who helped in the general
design of the cohort, and of the participating HSCs. The authors express also
their thanks to Dominique Polton, Yvon Merliere, Laurent Duchet and Alain
Weill from the CNAMTS for their help regarding the CNAMTS database, and
to Christophe Albert and Joél Brulard for the drawing of eligible persons
and the access to the CNAV database.

Finally, we thank Erika Sabbath for her careful editing of the manuscript.

Author details

"Inserm U1018, Epidemiology of occupational and social determinants of
health - Centre for Research in Epidemiology and Population Health, 16
avenue Paul Vaillant Couturier, F-94807, Villejuif, France. *Versailles-Saint
Quentin University, Versailles, France. *Centre d'examens de santé de Saint
Brieuc-CPAM des Cotes d’Armor, Cotes d’Armor, France. “Centre de
médecine préventive de Vandceuvre les Nancy, Vandoeuvre les Nancy,
France.

Authors’ contributions

MZ and MG designed the full protocol and are the joint Pls of the
CONSTANCES Cohort project; they also drafted the manuscript. AG, RS and
JG designed the sampling protocol and elaborated the statistical procedures.
MC, MN, AO, MCP, AQ and CR contributed to the design of the
questionnaires, to the linkage with the national databases and the
relationship with the HSCs. SB, GR and AS are in charge of the procedures
for data collection, secured transmission and of the management of the
CONSTANCES database. AB contributed to the development of the SOPs
and the relationships with the participating HSCs. JH was in charge of the
design of the biobank. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 2 August 2010 Accepted: 12 August 2010
Published: 12 August 2010

References

1. Oppenheimer GM: Becoming the Framingham Study. Am J Pub Health
2005, 95:602-610.

2. Egan KM, Stampfe MJ, Hunter D, Hankinson S, Rosner BA, Holmes M,
Willett WC, Colditz GA: Active and passive smoking in breast cancer:
Prospective results from the Nurses’ Health Study. Epidemiology 2002,
13:138-145.

3. Darling GM, Davis SR, Johns JA: Hormone replacement therapy compared
with simvastatin for postmenopausal women with hypercholesterolemia.
N Eng J Med 1998, 338:64.

4. Palmer LJ: UK Biobank: bank on it. Lancet 2007, 16(369):1980-2.

5. Chen Z Lee L, Chen J, Collins R, Wu F, Guo Y, Linksted P, Peto R: Cohort
Profile: The Kadoorie study of chronic disease in China (KSCDC). Int J Epi
2005, 34:1243-49.

6. Riboli E, Hunt KJ, Slimani N, Ferrari P, Norat T, Fahey M, Charrondiéere UR,
Hémon B, Casagrande C, Vignat J, Overvad K, Tjgnneland A, Clavel-
Chapelon F, Thiébaut A, Wahrendorf J, Boeing H, Trichopoulos D,
Trichopoulou A, Vineis P, Palli D, Bueno-De-Mesquita HB, Peeters PH,

Lund E, Engeset D, Gonzdlez CA, Barricarte A, Berglund G, Hallmans G,

Day NE, Key TJ, Kaaks R, Saracci R: European Prospective Investigation into
Cancer and Nutrition (EPIC): study populations and data collection. Pub
Health Nutr 2002, 5:1113-24.

7. CNAMTS:[http//www.amelifr/].

8. Goldberg M, Leclerc A, Bonenfant S, Chastang JF, Schmaus A, Kaniewski N,
Zins M: Cohort profile: the GAZEL Cohort Study. Int J Epid 2007, 36:32-39.

9. Zins M, Leclerc A, Goldberg M: The French GAZEL Cohort Study: 20 years
of epidemiologic research. Advances in Life Course Research 2009,
14:135-146.

10.  GAZEL:[http//www.gazel.inserm.fr].

11. Valleron AJ, Ed: Rapport sur la Science et la Technologie n° 23, Comité
RST de I'Académie des sciences. Editions EDP Sciences. épidémiologie:
conditions de son développement, et role des mathématiques. 2006.


http://www.ncbi.nlm.nih.gov/pubmed/11880753?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11880753?dopt=Abstract
http://www.ameli.fr/
http://www.gazel.inserm.fr

Zins et al. BMC Public Health 2010, 10:479
http://www.biomedcentral.com/1471-2458/10/479

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31

32.

33.
34.
35.
36.

37.

Goldberg M, Cases C, Desenclos JC, Jougla E, Leclerc A, Merliere Y, Olier L,
Rouxel C, Trugeon A, Weill A: Les systémes d'information pour la santé
publique. Rapport du Groupe de travail du Haut conseil de la santé publique
Paris, Haut conseil de la santé publique 2009 [http://www.hcsp.fr/docspdf/
avisrapports/hcspr20091111_sisp.pdf].

Karasek R, Theorell T: Healthy Work: stress, productivity and the reconstruction
of working life New York: Basic Books 1990.

Siegrist J: Effort-reward Imbalance at Work and Health. Research in
Occupational Stress and Well Being, Historical and Current Perspectives on
Stress and Health JAI Elsevier, LondonPerrewe P 2002, 2:261-291.

Marmot MG, Fuhrer R, Ettner SL, Marks NF, Bumpass LL, Ryff CD:
Contribution of psychosocial factors to socio-economic differences in
health. The Milbank Quarterly 1998, 76.

Mackenbach JP, Stirbu I, Roskam AJ, Schaap MM, Menvielle G, Leinsalu M,
Kunst AE: European Union Working Group on Socioeconomic Inequalities
in Health: Socioeconomic inequalities in health in 22 European
countries. N Engl J Med 2008, 358:2463-81.

Marmot MG, Smith GD, Stansfeld S, Patel C, North F, Head J, White |,
Brunner E, Feeney A: Health inequalities among British civil servants: the
Whitehall Il study. Lancet 1991, 337:1387-92.

Leclerc A, Kaminski M, Lang T: Inégaux face a la santé. Du constat a l'action
Inserm, La Découverte, Paris 2008.

Marmot M, Friel S, Bell R, Houweling T, Taylor S: Closing the gap in a
generation: health equity through action on the social determinants of
health. Lancet 2008, 372:1661-69.

Dartigues JF, Alpérovitch A, Epidémiologie et vieillissement, Ed, Valleron AJ:
Rapport sur la Science et la Technologie n° 23, Comité RST de
I'’Académie des sciences. Epidémiologie: conditions de son développement, et
réle des mathématiques 2006, Editions EDP Sciences.

Fratiglioni L, Paillard-Borg S, Winblad B: An active and socially integrated
lifestyle in late life might protect against dementia. Lancet Neurol 2004,
3:343-53.

Goldberg M, Luce D: Les effets de sélection dans les cohortes
épidémiologiques. Nature, causes et conséquences. Rev Epidemiol Santé
Publique 2001, 49:477-92.

Groves RM: Nonresponse rates and nonresponse bias in household
surveys. Public Opin Q 2006, 70:646-675.

Criqui MH: Response bias and risk ratios in epidemiologic studies. Am J
Epidemiol 1979, , 109: 394-399.

Austin MA, Criqui MH, Barrett-Connor E, Holdbrook MJ: The effect of
response bias on the odds-ratio. Am J Epidemiol 1981, 114(137):143-1981.
Groves RM, Peytcheva E: The impact of nonresponse rates on
nonresponse bias. Pub Opin Q 2008, 72:167-189.

Goldberg M, Chastang JF, Zins M, Niedhammer |, Leclerc A: Health
problems were the strongest predictors of attrition during follow up of
the GAZEL cohort. J Clin Epidemiol 2006, 59:1213-1221.

Goldberg M, Chastang JF, Leclerc A, Zins M, Bonenfant S, Bugel |,
Kaniewski N, Schmaus A, Niedhammer |, Piciotti M, Chevalier A, Godard C,
Imbernon E: Socioeconomic, demographic, occupational and health
factors associated with participation in a long-term epidemiologic
survey. A prospective study of the French GAZEL cohort and its target
population. Am J Epidemiol 2001, 154:373-384.

Lavange LM, Kalsbeek WD, Sorlie PD, Avilés-Santa LM, Kaplan RC, Barnhart J,
Liu K, Giachello A, Lee DJ, Ryan J, Criqui MH, Elder JP: Sample design and
cohort selection in the Hispanic Community Health Study/Study of
Latinos. Ann Epidemiol 2010, 8:642-9.

CNAV:[http://www.cnav.fr/].

Institut de veille sanitaire: Estimation des taux de prévalence des anticorps
anti-VHC et des marqueurs du virus de I'hépatite B chez les assurés sociaux du
régime général de France métropolitaine, 2003-2004. Analyse descriptive Saint
Maurice, Institut de veille sanitaire 2005.

Lenormand F: Le Systéme d'information de I'assurance maladie, le SNIIR-
AM et les échantillons de bénéficiaires. Courrier des statistiques 2005,
33:113-114.

CepiDClhttp//www.cepidc.vesinetinserm.fr/].
ICD-10:[http//www.who.int/classifications/icd/en/].
CONSTANCES:[http://www.constances.fr].

Lawton MP, Brody EM: Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist 1969, 9:179-86.

Survey HID:[http//www.sante.gouv.fr/drees/serieetudes/serieetud16.htm].

Page 9 of 9

38. Hyde M, Wiggins RD, Higgs P, Blane D: A measure of quality of life in
early old age: The theory, development and properties of a needs
satisfaction model (CASP-19). Ageing & Mental Health 2003, 7:186-194.

39, Folstein M, Anthony JC, Parhad |, Duffy B, Gruenberg EM: The meaning of
cognitive impairment in the elderly. J Am Geriatr Soc 1985, 33:228-35.

40. Boll TJ, Reitan RM: Effect of age on performance of the Trail Making Test.

Percept Mot Skills 1973, 36:691-4.

41, Miner T, Ferraro FR: The role of speed of processing, inhibitory
mechanisms, and presentation order in Trail-Making test Performance.
Brain and cognition 1998, 38:246-53.

42, Wechsler D: Manual for the Wechsler Adulte Intelligence Scale-Revised New-
York: Psychological Corporation 1981.

43, Mitrushina MN, Boone KB, D'Elia LF: Handbook of Normative Data for
Neuropsychological Assessment New York: Oxford University Press 1999.

44,  Borkowski JG, Benton AL, Spreen O: Word fluency and brain damage.
Neuropsychologica 1967, 5:135-140.

45.  Cardebat D, Doyon B, Puel M, Goulet P, Joanette Y: Formal and semantic
lexical evocation in normal subjects. Performance and dynamics of
production as a function of sex, age and educational level. Acta Neurol
Belg 1990, 90:207-17.

46.  Grober E, Buschke H, Crystal H, Bang S, Dresner R: Screening for dementia

by memory testing. Neurol 1988, 38:900-903.
47. Van der Linden M, Coyette F, Poitrenaud J, Kalafat M, Calicis F, Wyns C,

Adam S, et les membres du GREMEM: Lépreuve de rappel libre/rappel indicé

a 16 items (RL/RI-16. L'évaluation des troubles de la mémoire Solal éditeur,
MarseilleVan der Linden M et les membres du GREMEM 2004.

48, Shkuratova N, Morris ME, Huxham F: Effects of age on balance control
during walking. Arch Phys Med Rehabil 2004, 85:582-8.

49. Horak FB, Shupert CL, Mirka A: Components of postural dyscontrol in the
elderly: a review. Neurobiol Aging 1989, 10:727-38.

50.  Giampaoli S, Ferrucci L, Cecchi F, Lo Noce C, Poce A, Dima F,

Santaquilani A, Vescio MF, Menotti A: Hand-grip strength predicts incident

disability in non-disabled older men. Age and Ageing 1999, 28:283-288.

51. Remontet L, Buemi A, Velten M, Jougla E, Estéve J: Evolution de lincidence et

de la mortalité par cancer en France de 1978 a 2000 Saint Maurice, InVS
2002.

52. ARME: Incidence et prévalence de différentes maladies Bordeaux, ARME
Pharmacovigilance 2007.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/479/prepub

doi:10.1186/1471-2458-10-479
Cite this article as: Zins et al: The CONSTANCES cohort: an open
epidemiological laboratory. BMC Public Health 2010 10:479.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.hcsp.fr/docspdf/avisrapports/hcspr20091111_sisp.pdf
http://www.hcsp.fr/docspdf/avisrapports/hcspr20091111_sisp.pdf
http://www.ncbi.nlm.nih.gov/pubmed/18525043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18525043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1674771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1674771?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18994664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18994664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18994664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15157849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15157849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/443238?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17027433?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17027433?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17027433?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495861?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495861?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495861?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11495861?dopt=Abstract
http://www.cnav.fr/
http://www.cepidc.vesinet.inserm.fr/
http://www.who.int/classifications/icd/en/
http://www.constances.fr
http://www.ncbi.nlm.nih.gov/pubmed/5349366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5349366?dopt=Abstract
http://www.sante.gouv.fr/drees/serieetudes/serieetud16.htm
http://www.ncbi.nlm.nih.gov/pubmed/3989183?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3989183?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/4704305?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9853100?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9853100?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2124031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2124031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2124031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15083433?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15083433?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2697808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2697808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10475865?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10475865?dopt=Abstract
http://www.biomedcentral.com/1471-2458/10/479/prepub

	Abstract
	Background
	Methods/Design
	Discussion

	Background
	Main objectives
	Specific research themes

	Methods/Design
	Cohort composition, representativeness and selection effects
	Procedures for inclusion
	Procedures for longitudinal follow-up
	Principal data to be collected from different sources
	Social and demographic characteristics
	Health
	Behavior
	Occupational factors
	Specific health problems of the elderly (45 years and older)
	Biobank

	Periodicity of follow-up
	Quality control and validation of health events

	Results
	Pilot
	Legal requirements

	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

