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Abstract

The CONSTANCES cohort is an epidemiological research infrastructure accessible to the international
epidemiologic research community (doi.org/10.13143/inserm_constances). CONSTANCES also
provides public health authorities with data regarding prevalence of numerous health conditions and
determinants among the French population. CONSTANCES comprises a representative sample of about
220,000 French adults aged 18-69 at enrolment (7.6% participation rate). Follow-up begins at enrolment
and is intended to last for the lifetimes of study participants. At inclusion, the selected subjects
completed questionnaires and underwent a comprehensive health examination. A biobank was
established. The follow-up includes a yearly self-administered questionnaire, and a health examination
every four years. Social and health data are collected continually from French national administrative
databases. The data collected cover a wide spectrum of somatic and mental health disorders, social and
demographic characteristics, socioeconomic status, life events, behaviors, environmental and
occupational factors. In order to estimate prevalences that are unbiased by non-participation, weighting
methods based on data from national administrative databases were developed. The CONSTANCES
research infrastructure is open to legitimate researchers from any country, on any topic for which a
sound research project is proposed, and for which certain ethical conditions are met. Up to 2025, over
200 projects have been conducted and more than 250 papers have been published; the numbers are
expected to grow as the participants age. Highlighting the broad scope of CONSTANCES data collection,
already published papers pertain to many health research fields, such as chronic diseases, aging,
women'’s health, environmental and occupational risks or research methods.

Context

For a variety of reasons, to enhance the ability to effectively and efficiently investigate potential etiologic
relations, epidemiologists have, over the last few decades, established very large-scale population-based
cohorts in various countries. Some of these cohorts include hundreds of thousands of participants, from
whom extensive data on lifestyle, environmental, occupational, social and genetic factors are collected
prospectively. Examples include the EPIC European Prospective Investigation into Cancer and Nutrition
in several European countries [1], LifeLines in the Netherlands [2], the German National Cohort [3], the UK
Biobank [4] and All of Us in the USA. [5].

The French population-based cohort called CONSTANCES was launched in 2012 and soon thereafter we
published its principal characteristics [6]. Now, with 10 years of development and operation, we are in a
position to more definitively describe its operational characteristics, its accomplishments and its
potential usefulness for the international research community. As we describe below, while it has much
in common with other major population-based cohorts, CONSTANCES has some features that make it
uniquely capable of addressing many important research questions. This article aims to provide an
updated overview of the cohort’s main features and recent developments, and to permit French and
international health researchers to appreciate how they might benefit from using CONSTANCES data and
biomaterials
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Objectives

The overarching objective of CONSTANCES was to constitute a research infrastructure, relying on a large
population-based cohort, to serve as an open epidemiologic platform widely accessible to the national
and international research and public health community. CONSTANCES also aims to describe the health
status of the French population and the distribution of many health determinants.

Methods

Recruitment of participants

The sampling frame for selecting a study population was restricted to subjects residing within
accessible distance of one of 21 nationally coordinated Health Examination Centers (HECs) that were
located in different regions of mainland France. Collectively, these regions were well representative of
the entire population mosaic of France. Within these regions the sampling frame consisted of all adult
residents who are eligible to receive French social services and who were aged 18-69 at enrolment. All
French people are on this list, with a few exceptions for administrative reasons, namely agricultural
workers and military personnel. Eligible persons were selected using an unequal probabilities sampling
scheme, over-representing subsets of the population who tend to participate less in epidemiological
surveys (namely, men, young people, low socioeconomic status (SES) subjects. Selected subjects were
sent an information package and an invitation to participate. The participation rate was 7.6%. Those who
agreed were instructed to attend the Health Examination Center (HEC) in their region. At the enrolment
visit, the participants completed wide-ranging questionnaires and underwent an extensive health
examination. They also signed various consent forms allowing Constances to access the data on their
files with government health and social services agencies. Enrolment started in 2012; recruitment was
gradual and the final cohort was constituted in 2020, comprising 219,144 participants.

In addition to these active participants, a passive “reference-cohort” of 435,522 additional subjects was
constituted. These individuals were randomly selected among those who did not accept the invitation to
participate actively with questionnaires or biological specimens, but they acquiesced to allow the
CONSTANCES team to access their confidential pseudo-anonymized data held in government
administrative databases, including health care and socioeconomic data. This virtual representative
cohort serves as a reference to calibrate prevalence estimates derived from the main cohort of active
participants. This calibration serves to correct for potential biases related to willingness to participate.

Sources of data

Pursuant to the extensive data collection at enrolment, participants are followed-up via multiple ongoing
mechanisms: an annual self-administered questionnaire completed on paper or by internet; every 4
years they are invited for a new health examination at the nearest HEC; annual linkage with the following
national administrative databases which continuously register data for each French resident:
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 the National Health Data System which collects health-care utilization claims for services provided
by all health care providers, hospital discharge records and mortality data;

¢ the National Retirement Insurance Fund which collects data on employment and salary.

In addition to providing valuable health and socioeconomic data, these linkages to administrative
databases ensure that there are virtually no losses to follow-up. Collectively, these sources of follow-up
data ensure that the CONSTANCES database contains up-to-date information on each participant’s vital
status, causes of death, and a wealth of information on morbidity status, in addition to wide-ranging, in-
depth and time-related information on potential determinants of health and health behaviours.

Principal data collected

CONSTANCES was designed to collect high quality detailed data on a large variety of study participants’
characteristics from different sources at each stage of the study: questionnaires, medical examinations,
linkage to national administrative health, socioeconomic and environmental databases. They relate to
social and demographic characteristics (e.g. social position, educational and income level, employment
and marital status, housing), health (e.g. disease history, self-reported health scales, incident and
prevalent diseases from self-reports, social security and hospital discharge, sick leaves, healthcare
utilization and cause of death; in the HEC examination, weight, height, waist-hip ratio, blood pressure,
electrocardiogram, vision, hearing, and lung function, extensive cognitive and physical workup for
participants aged 45 and over) and to lifestyle (e.g. smoking and alcohol consumption, dietary habits and
physical activity, use of addictive substances, sexual life). There was a focus on occupational

circumstances (exposure to chemical, physical, mechanical, biological agents and psychosocial factors,
full job histories coded for linkage with job-exposure matrices) and environmental factors by linking
geocoded residency addresses with various spatialized databases (air and water pollution, green
spaces, UV, ionizing radiations, etc.), including the characteristics of the neighborhoods like socio-
economic data, access to care, community facilities, etc. Blood and urine samples were collected and

are stored in a biobank.
Who is in the cohort

The composition of the cohort shows quite a diverse distribution of demographic, social, economic and
professional characteristics (table 1).

Table 1: Main sociodemographic characteristics of participants at the time of enrolment
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Age
18-29 3,155 1.43
30-39 29,679 13.47
40-49 45,587 20.68
50-59 48,102 21.83
60-69 48,199 21.87
70-79 42,970 19.50
80+ 2,703 1.23
Gender
Men 101,986 46.27
Women 118,409 53.73
Education

No diploma or lower than high school 53,155 2412

Completed High school 35,364 16.05
Completed College 55,646 25.25
Completed University 69,936 31.73
Other 586 0.27
Missing 5,707 2.59

Marital status

Single 58,846 26.70
Married, civil partnerships 127,820 58.00
Divorced, separated 22,884 10.38
Widow(er) 4,138 1.88
Missing 6,708 3.04

Some quantitative milestones

At last count (September 2025), 1,168,410 questionnaires have been collected, 441,464 inclusion and
follow-up health examination have been carried out; 145,497 cognitive and physical function
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assessments in subjects aged 45 years and older were performed. Blood and urine samples from 57,848
participants are stored in the biobank; in total the biobank contains 1,393,644 blood (EDTA and HeplLi
plasma, buffy-coat, serum) and urine aliquots. Participation rates to the annual follow-up questionnaire
are high, about 70% on average; since the cohort inception in 2012, less than 0.4% of participants have
left the cohort. The cohort is linked to the administrative databases of year n-1 by the end of every year.
Among active participants, 3,759 deaths have occurred.

In addition to the data listed above that had been defined in the initial protocol, we regularly enrich the
database by adding new data. For health outcomes, additional information not present in the
administrative records is collected from medical records, and we have implemented algorithms to
identify numerous diseases from the National Health Data System [8, 9,10]. Currently, around 210,000
full job histories have been coded for occupation and industry using French and international classification
systems, totaling about 700,000 professional episodes; this is likely one of the largest databases of its
kind in the world. The linkage of job histories with various job-exposure matrices concerning, for
example, biomechanical factors, solvents, dusts, cleaning products and detergents, or specific
exposures of healthcare professionals, was performed, providing data on participants’ occupational
exposures to many chemical and physical agents, to biomechanical and psychosocial factors
[11,12,13,14]. Regarding residential histories, participants' addresses were collected and geocoded at
enrollment and during follow-up; for more than 80,000 cohort participants we have also collected and
geocoded lifetime addresses prior to their enrolment in CONSTANCES. By developing current and past
air pollution models for many areas of France for several airborne pollutants, and linking these to
participants’ residential addresses, we derived environmental data on participants’ neighborhood
exposure to many airborne pollutants, including PM, 5, PM;4, NO,, O3, SO, several airborne metals or

chemicals in drinking water [15,16,17,18,19,20,21,22]. Linking addresses to national data sources, we
also have information on additional characteristics of the neighborhoods in which each participant has
lived, including access to care, socio-economic data, community facilities, green spaces, light, etc.
[23,24].

Examples of Research that has been conducted in CONSTANCES

More than 250 projects have been or are currently being carried out by more than 160 French and
international teams[1], having already produced more than 250 publications in peer-reviewed journals[2].
The annual number of research projects using CONSTANCES is steadily increasing. The annual number
of publications was 5in 2016, 20 in 2020, and 56 in 2024.

The research conducted and published to date pertains to various health fields, such as chronic
diseases, aging, women's health, environmental and occupational risks or research methods, which
highlights the broad scope of CONSTANCES. The investigators include French and foreign teams from
research institutions, hospitals, health agencies. To illustrate the diversity and importance of the
research projects conducted in CONSTANCES, here we selected some major findings in various fields.
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Chronic diseases

In the field of cardiovascular health, some studies have focused on the incidence of hypertension,
showing an association between snoring and daytime sleepiness with subsequent incident hypertension
[25], that a systolic blood pressure (SBP) threshold of 130 mmHg predicted 70% of new cases during
follow-up, and that one-point BMI reduction significantly reduced hypertension risk by 16%, regardless of
initial BMI and SBP levels [26].

CONSTANCES data showed that the new blood pressure thresholds recommended in 2024 by the
European Society of Cardiology could lead to an overestimation of the prevalence of excessively high
blood pressure [27]. Among treated hypertensive subjects, there was an increased odds of uncontrolled
hypertension (defined as mean systolic BP 2140 mmHg and/or mean diastolic BP 290 mmHg),
associated with heavy alcohol drinking, with low adherence to dietary recommendations and with
overweight or obesity [28]. Significant associations of exposure to long working hours, defined as
working time =10 h/day for at least 50 days/year, has been established for both ischemic heart_disease
[29] and stroke [30]; the risk of incident non-fatal cardiovascular disease was significantly increased
among subjects exposed to stressful psychosocial work [31]. A study of the associations of Life's
Essential 8 (LE8) and Life's Simple 7 (LS7) cardiovascular health scores with sexual minority status
showed that lesbian and bisexual women had greater percentages of high LE8 scores (80-100)
compared with heterosexual women, whereas the distribution of LS7 score levels did not differ by sexual
status; in men, gay and bisexual men had higher LE8 and LS7 scores than heterosexual men [32].

Several studies have focused on respiratory health. In terms of public health, it has been shown that half
of symptomatic individuals with airflow limitation had undiagnosed obstructive lung diseases [33]. Some
results concern the prevalence of selected respiratory diseases among adults in France: the prevalence
of current asthma was estimated to be 5.8 % [34] and the prevalence of obstructive ventilatory disorder
was 5.6% [35]. Some findings concern the biological and clinical aspects of asthma and rhinitis. Asthma
inflammatory phenotypes based on blood eosinophil and neutrophil counts have been shown to be
associated with distinct clinical manifestations of asthma [36,37]. Also, studies showed that rhinitis
alone or in combination with asthma and conjunctivitis are different phenotypes [38] and that asthma is
associated with increased severity and duration of rhinitis [39]. Occupational exposure to solvents,
paints, inks, disinfectants and cleaning products was shown to be associated with asthma and high
asthma symptom score [40, 41, 42]. Weekly use of disinfecting wipes at home was associated with
current asthma, but lower risks were observed for the use of green and homemade products [43].
Regarding environmental exposure, associations were demonstrated between airborne particulate
matter with an aerodynamic diameter lower than 2.5 ym, black carbon and NO2 and the asthma
symptom score [44]. Long-term exposure to PM2.5, black carbon and NO2 were associated with an
increase of prevalence of current rhinitis in adults, the results suggesting that among air pollutants,
black carbon may be of special interest [45]. Increased frequencies of respiratory symptoms (asthma
symptom score and chronic bronchitis) were observed in both current and former electronic cigarettes
users [46].
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A number of studies have focused on metabolic diseases. Some addressed various aspects of
Nonalcoholic Fatty Liver Disease (NAFLD). In these studies, the adjusted prevalence of NAFLD was
18.2%; when extrapolated to the general population in metropolitan France, NAFLD affects about 8.5
million adults. The prevalence was substantially higher among men and increased with age, from 4% in
women aged 18 to 27 years to 44.2% in men aged 68 to 78 years. According to risk groups, the
prevalence of NAFLD reached almost 80% in obese subjects, 62% in type 2 diabetic subjects, and 52% in
those with elevated alanine aminotransferase [47]. Diabetes increased the risk of advanced fibrosis by
almost fourfold in NAFLD subjects and was associated with an increased risk of severe liver-related,
cardiovascular disease and overall mortality [48]. NAFLD with intermediate or advanced fibrosis were
associated with cardiovascular disease, extra-hepatic cancer, and chronic kidney diseases [49]. It was
also shown that NAFLD in lean subjects is more severe than in non-lean NAFLD for fibrosis, the
progression of liver disease, chronic kidney disease, and overall mortality [50]. While
hypobetalipoproteinemia, a lipid disorder characterized by permanent, inherited low levels of LDL-
cholesterol is associated with a lower risk of cardiovascular events, it was shown to increase the risk of
hepatic complications, including primary liver cancer [51]. The prevalence of undiagnosed diabetes and
prediabetes in France were 1.6% and 7.2%, respectively. These rates were significantly higher in men,
older persons, those with obesity and lower education levels. Excessive corpulence was the variable
most strongly associated with undiagnosed diabetes and prediabetes [52].

There have been prevalence estimates of various dermatological diseases. The prevalence of atopic
dermatitis and vitiligo have been described in the French population with estimates of 9.1% [53] and
0.71% [54]. respectively.

Thanks to the availability for almost 75,000 CONSTANCES participants of their health booklet (which is
systematically given out at birth in France) where birth weight and birth term are recorded, it was found
that early developmental characteristics were associated with adult disease risk. For instance, extreme
low or high birth weight, as well as preterm birth were associated with various long-term health
outcomes such as fasting glucose impairment, hypertriglyceridemia, high blood pressure, NAFLD, and
high LDL-cholesterol, depression, anxiety and asthma and with a lesser likelihood of tertiary education
attainment [55,56,57].

Several studies have examined mental health, in particular depression, measured several times during
follow-up by the Center for Epidemiologic Studies Depression Scale (CES-D) scale. A cross-sectional
association was observed between depressive symptoms and the exclusion of any food group from the
diet, including but not restricted to animal products; the association gradually increased with the number
of excluded food groups [58]; moreover, dietary exclusion at inclusion predicted depressive symptoms at
follow-up [59]. Post-partum depression among fathers showed that 5.6% of them have an elevated risk
of anxiety up to 3 years after the arrival of their first child [60]. Depressive symptoms were also
associated with electronic cigarette use and mainly significant among smokers or former smokers at
baseline [61]. Depression has also been studied in relation to professional careers; results showed that
male participants who previously experienced unemployment periods, temporary employment or years
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out of paid work were at elevated risk of self-reported depression [62]. Unlike men, for women, upward
career mobility to high-skilled jobs was associated with more depressive symptoms compared to
stagnation at origin, highlighting the mental health issues faced by women who break through the glass
ceiling [63]. Comparing SES in childhood with that reached at the time of enrolment in Constances,
elevated prevalence of depression was observed for upward and downward mobility, for persistently low
socioeconomic position and downward mobility, particularly for women [64]. A major education reform
introduced in 1959 in France that raised the minimum school leaving age from 14 to 16 years, offered a
unique natural experiment to examine the effect of increased schooling duration: for men, this reform
improved cognitive scores; among women, increased schooling duration had no effect on cognitive
scores, but on the contrary, led to higher levels of depressive symptoms [65].

As CONSTANCES participants aged 45 and over undergo an extensive cognitive and physical workup, it
was possible to study from an early age various aspects of ageing: decline of physical [66, 67, 68] and
cognitive performance [69, 70], vision [71] or hearing [72] impairment.

Thanks to the linkage with the National Health Data System, which provides access to detailed cost-of-
care data, it was possible to estimate the cost of treatments for asthma [73], metabolic dysfunction [74]
or the determinants of use [75] or forgoing healthcare [76].

Women's health

A substantial proportion (7.5%) of French women of reproductive age (18-49 years) experience two or
more types of severe and frequent pelvic pain symptoms (dysmenorrhea, dyspareunia, and non-
menstrual chronic pelvic pain) [77]. Among women aged 18-25 years, increased intensity of
dysmenorrhea, increased frequency of dyspareunia, non-menstrual chronic pelvic pain, body mass index
over 25 kg/m? and non-use of the hormonal contraceptive pill were significantly associated with
disability assessed with the Global Activity Limitation Indicator[78]. In women aged 45 and over, walking
speed was positively associated with age at menarche, age at first birth, duration of breastfeeding,
number of children (highest in women with three), age at menopause, and reproductive lifetime duration,
and negatively associated with time since menopause [79]; grip strength increased with age at menarche
and duration of breastfeeding [80]. Among individuals with type 2 diabetes, women had a higher mean
LDL cholesterol level than men but women at very high cardiovascular risk received significantly less
frequent statin delivery than men [81]. Sexual dysfunction was more frequent in women who had a
history of breast cancer with less sexual interest, more pain during sexual intercourse and more
dissatisfaction related to their sex life [82].

Addiction

Addiction to tobacco, alcohol, cannabis or benzodiazepine has been studied, particularly in relation to
working conditions and employment. High physical exertion at work was associated with tobacco and
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cannabis use and diet rich in sugar and fat [83]. Atypical working hours were linked to several health
behaviors: night work was associated with reduced smoking cessation and increased relapse in women,
higher cannabis use in men, and increased alcohol use in both sexes. Weekend work was linked to
reduced smoking cessation and increased alcohol use in both men and women. Non-fixed hours were
associated with reduced smoking cessation in women, increased relapse in men, and higher alcohol use
in both sexes [84]. Men exposed to job stressful exposure to the public showed increased risks of heavy
episodic drinking, tobacco and cannabis use; in women, stressful exposure was associated with
increased risks of chronic alcohol consumption, alcohol use risk, tobacco and cannabis use [85].
Benzodiazepine use was also positively associated with stressful exposure to the public [86], and in a
longitudinal analyze, effort-reward imbalance at work was associated with incident long-term
benzodiazepine use in a dose dependent way [87]. Regarding the relationships between substance use
and employment, it was shown that among unemployed job seekers, remaining unemployed was
associated with smoking, being a high or very high-risk alcohol user, or using cannabis once a week or
more [88]. Alcohol, tobacco and cannabis use were independently associated with job loss [89].
Cannabis use was associated with an increased risk of sickness absences [90]. Smokers with the least
education living in highly deprived neighborhoods are less likely to quit [91]. With regard to sexual
orientation, the risk of alcohol addiction and cannabis use was greatly increased for women who had
homosexual relations [92]. Another study looked at benzodiazepine consumption in the French
population in relation to the terrorist attacks in Paris in November 2015 showing among participants
under 50 an overall increase in benzodiazepine use [93].

Environmental health

Taking advantage of the geocoded residential histories of the participants, the health effects of various
environmental exposures have been the subject of research.

Regarding airborne pollution, exposure to particulate matter with an aerodynamic diameter lower than
2.5 pm (PM,, 5), black carbon and NO, was analyzed in relation with several outcomes. The asthma

symptom score showed to be significantly positive for each pollutant; black carbon effect persisted
independently of total PM, 5, highlighting that it could be one of the most harmful particulate matter
components [94]. Positive associations was observed between long-term exposure to air pollution and
both allergic and non-allergic rhinitis [95]. Exposures to PM, s, black carbon and NO, were each
significantly associated with a higher CES-D total score, with depressed affect, and somatic complaints
[96]. Exposure to airborne pollutants was associated with poorer cognitive function, especially on
semantic fluency and domains of executive functions [97]. Negative associations were found between
exposure to all three pollutants and handgrip strength [98].

Regarding domestic exposure to irritant and sprayed cleaning products, weekly use of irritants, scented,
green, and homemade products, as well as sprays, disinfecting wipes were associated with asthma, but
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fewer risks were observed for the use of green and homemade products compared to commercial ones
[99].

The prevalence in the population of other environmental exposures has been described with a view to
studying the risks for various outcomes, such as cancer, rhinitis and asthma, or mental health. Studies
have been carried out on of contamination of drinking water [100], airborne metals [101], mold in housing
[102], use of cell phones and radiofrequency-emitting devices [103].

Occupational hazards

Many studies which have demonstrated associations between occupational exposure and different
health problems were limited by highly selected populations. Thanks to the full job histories and the wide
variety of occupations present among CONSTANCES participants, it was possible to study the effects of
various occupational exposures in the general population.

Musculoskeletal disorders: a study compared biomechanical work exposures by gender within the same
occupations and found that men generally reported higher exposures, except in nursing roles where
women reported higher physical exposures [104]. Cumulative work exposure to carrying heavy loads
across the working life was associated with physical limitations in both genders among the less
educated [105]. Exposure to vibration and/or forearm rotation was associated with surgery for
Dupuytren’s contracture [106]. A strong potentiating effect of co-exposure to biomechanical wrist
stressors and chemicals on the risk of carpal tunnel syndrome was also found [107]. Teleworking during
lockdown due to the COVID-19 epidemic was shown associated to the risk of neck pain [108].

Cardiovascular and respiratory diseases: we have already cited the research showing associations
between asthma and exposure to organic solvents, paints, inks, disinfectants and cleaning [40,41,42],
and between long working hours and the risk of myocardial infarction [29] and of stroke [30]. Among
men, long working hours were also associated with higher anthropometric markers, adverse lipid levels,
higher glucose, creatinine, white blood cells and higher alanine transaminase [109]. The risk of incident
non-fatal cardiovascular disease increased among subject exposed to stressful work [31].

Participants exposed to formaldehyde during their professional life were at higher risk of global cognitive
impairment [12]. Similar findings were observed for solvent exposure; for the first time the detrimental
effect of solvent was evidenced also in women[110].

For both men and women, adverse employment trajectories, characterized by number of temporary jobs,
number of job changes, number of unemployment periods, years out of work, occupational position and
lack of job promotion were related to higher levels of a score of allostatic load based on 10 biomarkers
[111].

The effects of unemployment on health have been the subject of several studies. Participants who were
unemployed at inclusion were overexposed to non-moderate alcohol consumption, smoking, leisure-time
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physical inactivity and depression, whereas those who have been unemployed at least once in the past
were additionally overexposed to obesity, diabetes, sleep, non-fatal myocardial infarction and peripheral
arterial disease [112]. High lifetime exposure to unemployment among retirees (i.e. no longer exposed)
was associated with an increased prevalence of suboptimal self-rated health, disability for routine tasks
and cardiovascular diseases including stroke, myocardial infarction and peripheral arterial disease; bad
prior working conditions were associated with an increased prevalence of disability for routine tasks and
cancers [113].

Research into occupational hazards has also included methodological work aimed at better
characterizing occupational exposures. Several job-exposure matrices have been developed specifically
for CONSTANCES to assess exposure to biomechanical factors [114,115], to the SARS-CoV-2 virus in the
workplace [116], or to evaluate exposures of healthcare professionals [117].

COVID-19 and SARS COV-2 infection

During the COVID-19 epidemic, CONSTANCES data were analyzed to investigate various aspects of the
epidemic and its evolution, notably COVID-19 symptoms and other health problems, including mental
health, the use of care, prevention behaviors and their impact on COVID-19 risk, impact on employment
and working conditions, belief and trust.

On an operational level, six questionnaires were sent to the Internet participants of CONSTANCES
between April 2020 and October 2021, and retrospective determination of SARS COV-2 serological
status of participants collected for the biobank between November 2019 and March 2020 was
performed. We also conducted a telephone survey in subjects over 65 years old. Later, a study of the
pathophysiological mechanisms of post-acute sequelae following COVID-19 was carried out. These
researches have resulted so far in over 30 publications, concerning the epidemiological, biological, social
and behavioral issues of the SARS- CoV2 epidemic.

Some of the most noteworthy results include the study of the dynamics and main features of the
epidemic in France. We analyzed the antibody status and cumulative incidence of SARS-CoV-2 infection
among adults in three regions of France with high or low rate of COVID-19 following the first lockdown
and associated risk factors [118]. We also were able to show that while the first “official” case in France
was recognized on January 24, 2020, using blood samples from the biobank we have identified positive
cases as soon as early November 2019 [119]. Other research focused on COVID-19-like symptoms and
SARS-CoV-2 seropositivity profiles, hospitalization and fatality risks according to age [120,121,122], on
infection probabilities and the link between COVID-19 incidence and infection fatality rate [123,124], and
on association between and COVID-19 infection and work exposure [125,126]. The immunological
aspects of SARS-CoV-2 infection have also been the subject of several studies [127,128,129,130,131].
Other studies have looked at the consequences of the illness or lockdowns on mental health [132,133]
and particularly depression [134,135,136], on somatic disorders [137,138], on behavior [139,140,141], or
on social inequalities [142]. More recently, various studies have focused on long-lasting symptoms after
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an acute COVID-19 episode (“Long COVID"), including risk factors, symptoms, pathophysiology, links with
serology and experience of acute symptoms [143,144,145,146)]. Finally, we should mention research into
beliefs about the disease [147], the trust in sources of information on COVID-19 [148] and representations
of the COVID-19 epidemic [137].

Prevalence estimates and “normal values” in the French
population

In addition to providing an infrastructure for etiologic and evaluative research, CONSTANCES also aims
to describe the health status of the French population and the distribution of many health determinants.
Indeed, the large size of the socio-demographically diverse CONSTANCES sample, the collection of
health examination data according to rigorous and monitored Standard Operating Procedures [149] and
of validated questionnaires, the availability of the passive “reference-cohort” which allows to calibrate
prevalence estimates derived from the main cohort of active participants, made it possible to provide
prevalence estimates in the French population, corrected for selection or participation biases.
CONSTANCES is now a major source of data on the health of the French population, widely used by
public health authorities.

Among the conditions or risk factors which were previously undocumented or poorly documented in
terms of prevalence in France, the following have now been described with the help of the CONSTANCES
data: treated and untreated obstructive sleep apnea [150], hearing loss and hearing aid use [151],
periodontitis [152], asthma [33], chronic respiratory diseases [34, 153], obstructive ventilatory disorder
[35] rhinitis [45], type 1 and type 2 diabetes [8], prediabetes and undiagnosed diabetes [52], women'’s
chronic pelvic pain [77], Nonalcoholic Fatty Liver Disease [47], chronic kidney disease [154], obesity [155],
atopic dermatitis [53], vitiligo [54], alcohol consumption and addictive behavior [156], cardiovascular risk
factors [157], electronic cigarette use [46], occupational exposure to dusts [158], atypical working hours
[159], musculoskeletal disorders and occupational biomechanical factors [160].

In addition to providing prevalence data, CONSTANCES has also produced “normal values” of diverse
health-related parameters which are useful for clinicians. “Normal values” for the French general adult
population were produced for usual and fast walking speed [68], and for standard neuropsychological
tests (Mini-Mental State Examination, the Free and Cued Selective Reminding Test, the Trail Making Test,
verbal fluency tasks and the Digit Symbol Substitution Test), by age, sex, and education [161].

[1] https://www.constances.fr/en/scientific-area/research-and-studies-2/

[2] https://www.constances.fr/en/scientific-area/scientific-publications/

Discussion
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CONSTANCES, France's largest population-based epidemiological cohort, has several strengths. It was
designed as a general-purpose cohort both to help answer research questions in diverse areas and to
provide public health information needed by the health authorities. It includes a balanced number of
adult women and men living 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. A large quantity and
diversity of high quality, detailed data are collected at enrolment and during follow-up, including an
extensive medical, physiological and biological examination, and biospecimens. The follow-up is
extensive, relying both on active participation of the volunteers through annual questionnaires and
regular visits to the health clinics, and on passive methods through the regular linkage to exhaustive and
detailed health and socioeconomic national administrative databases. Of particular importance is the
high frequency of measurements from many different sources, allowing for the continuous enrichment
of new data and for analyses of life course 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. The age range is wide, and one of the characteristics of the cohort is that it
recruited a large number of young subjects (almost 30,000 subjects aged 18 to 29 at enrollment); 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 life course than most available studies on ageing.
Other highlights include environmental data through the prospective collection and geocoding of
participants' residential addresses, of which more than 80,000 provided all their successive addresses
since birth, providing data on lifetime exposure to numerous factors such as air and water pollution,
ionizing and UV radiation, nocturnal light pollution or green and blue spaces. More than 210,000
complete job histories, representing some 700,000 occupational episodes, coded in French and
international classification systems, can be linked to various job-exposure matrices, providing unique
data on exposure to chemical, physical, biological, organizational and psychosocial factors.

Of course, CONSTANCES has some limitations. There is an underrepresentation of hard-to-reach
subjects, such as heavy drinkers or socially excluded persons. Comparisons between participants and
non-participants at enrolment and during the follow-up through the “reference-cohort” allow assessment
of potential biases due to selection effects, but some subgroups have too few subjects to provide
reliably valid weights. Further, despite its large size, CONSTANCES does not have sufficient power to
study rare outcomes or rare exposures. This limitation is common to all population-based cohorts, which
has led us to include CONSTANCES in several French and European cohort consortia.

Data access and availability

The CONSTANCES data are not accessible without explicit authorization. Access can be granted upon
approval of a research proposal by the CONSTANCES cohort International Scientific Committee and
provided the project meets the legal requirements set by the French data protection authority
(Commission nationale de I'informatique et des libertés, CNIL) under the General data protection
regulation (GDPR). The use of cohort data is governed by the CONSTANCES cohort access charter. The
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data access procedure is available on the CONSTANCES cohort website (https://www.constances.fr/,
“Scientific area” / "Access to CONSTANCES").
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