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Objective/Background: In recent decades, the epidemiology of sleep disorders has mainly consisted of interviewing subjects through validated questionnaires; more recently, this has been done by assessing total sleep time (TST) per 24 hours via sleep logs or connected devices. Thus, a vast amount of data has helped demonstrate the decline of TST in most countries. Nonetheless, we believe from a societal and environmental point of view that sleep researchers have largely overlooked a wide-open field of data that may help us to better understand and describe global sleep wake rhythms (SWR), eg, data regarding the sleep environment. Methods: Based on recent literature, we identified several environmental and societal fields that may have an effect on SWR. With the help of an expert panel, we selected the five most pertinent fields with multiple open-source data sets that may have an impact on human SWR. Then, we performed web-based research and proposed open-field data sets for each field, all of which are open to researchers and possibly scientifically associated with SWR.

Results: The open fields relevant to the environment that we selected were noise, light pollution, and radio frequencies. The two societal fields were transportation and internet use. The evolution of most of these fields in recent decades may explain (even partially) the decline in TST. Importantly, the open data sets in each field are widely available to sleep researchers.

Conclusions: SWR must be assessed not only by patient accounts, but also in terms of the evolution of environmental cues.

Introduction

The field of sleep medicine has primarily focused on assessing the prevalence of sleep disorders such as insomnia, obstructive sleep apnea (OSA), narcolepsy, and restless leg disorders (RLD) in different parts of the world, by using more and more consensual subjective questionnaires designed according to the ICSD-3 or DSM-V disease definitions. In this manner, we have learned that insomnia affects 10-20% of adults, while OSA affects 5-10%, restless legs syndrome (RLS) affects 1-5%, and narcolepsy affects 0.02-0.1% [START_REF] Ohayon | Epidemiology of insomnia: what we know and what we still need to learn[END_REF][START_REF] Peppard | Increased prevalence of sleepdisordered breathing in adults[END_REF][START_REF] Tison | Epidemiology of restless legs syndrome in French adults: a nationwide survey: the INSTANT Study[END_REF][START_REF] Ohayon | Longitudinal study of narcolepsy symptoms in first, second, and third-degree relatives of simplex and multiplex narcolepsy families[END_REF].

However, very few of these surveys have used objective tools like actigraphy or polysomnography (PSG) to certify these diagnoses. For example, the Wisconsin Cohort is the worldwide reference survey on the objective prevalence of OSA [START_REF] Peppard | Increased prevalence of sleepdisordered breathing in adults[END_REF]. Similarly, in Sao Paulo, Brazil, one survey comprising 1,000 PSGs has also provided a noteworthy overview of the objective prevalence of insomnia [START_REF] Castro | Objective prevalence of insomnia in the São Paulo, Brazil epidemiologic sleep study[END_REF].

One new step in the development of sleep epidemiology has focused on total sleep time (TST), and it is now well-demonstrated that TST has a U-shape association with multiple comorbidities (ie, obesity, type 2 diabetes, cardiovascular diseases, accidents, dementia, HIV and some cancers) [START_REF] Cappuccio | Quantity and quality of sleep and incidence of type 2 diabetes: a systematic review and meta-analysis[END_REF][START_REF] Cappuccio | Sleep duration and all cause of mortality: a systematic review and meta-analysis of prospective studies[END_REF][START_REF] Bayon | Sleep debt and obesity[END_REF][START_REF] Knutson | Sleep duration and cardio metabolic risk: a review of the epidemiologic evidence[END_REF][START_REF] Chen | Sleep duration and the risk of cancer: a systematic review and meta-analysis including dose-response relationship[END_REF]. From a mechanistic point of view, short sleep (<5-6 hours) has a stronger role as a significant health determinant than long sleep (>8-9 hours). Indeed, insufficient sleep disturbs the hormonal and inflammatory pathway that is produced during sleep, and disrupts the cognitive and behavioral awakening process on a 24-hour schedule. On the other hand, long sleep seems to be more associated with fatigue linked to advanced steps in the comorbidities [START_REF] Faraut | Sleep Disturbance and Total Sleep Time in Persons Living with HIV: A Cross Sectional Study[END_REF][START_REF] Léger | The risks of sleeping "too much". Survey of a National Representative Sample of 24671 adults (INPES health barometer)[END_REF].

To assess TST in large populations, researchers typically interview people about their sleep patterns via websites or telephone interviews, requesting the interviewees to complete sleep logs on their nights during working and leisure periods, across several days and periods and even on a 24-hour schedule with napping reports. However, such research rarely uses the newest objective tools like self-assessment devices, which are beginning to give a novel view of TST that can be compared within countries. Although the validation of these devices for use in TST assessment is just beginning, they do facilitate producing an impressive amount of data around the world [START_REF] Fagherazzi | An International Study on the Determinants of Poor Sleep Amongst 15,000 Users of Connected Devices[END_REF][START_REF] Liang | Accuracy of Fitbit Wristbands in Measuring Sleep Stage Transitions and the Effect of User-Specific Factors[END_REF][START_REF] Ong | Large-scale data from wearables reveal regional disparities in sleep patterns that persist across age and sex[END_REF][START_REF] Deering | Accelerating Research With Technology: Rapid Recruitment for a Large-Scale Web-Based Sleep Study[END_REF].

Despite this work, we believe from a societal and environmental point of view that sleep researchers have paid little attention to a vast open field of available data that may help us to better understand and describe sleep habits around the world: data on the sleep environment. Humans, like other species, have adapted their SWR to the environmental cues that may influence them, including light, noise, and temperature [START_REF] Tähkämö | Systematic review of light exposure impact on human circadian rhythm[END_REF][START_REF] Basner | WHO Environmental Noise Guidelines for the European Region: A Systematic Review on Environmental Noise and Effects on Sleep[END_REF][START_REF] Harding | The Temperature Dependence of Sleep[END_REF]. However, in contrast to other species, we have also tried to adapt ourselves to disturbed environmental conditions like night work, or to other sleep disruptions like social communication (by internet, smartphones or new technologies) or work-related transportation needs. All of these environmental and societal factors have drastically changed in recent decades and are of great interest to sociologists, economists, urbanists, and ecologists. Specifically, these professionals are more frequently studying the evolution of these factors independently of the human behavior itself, making large open databases available to sleep researchers.

In order to facilitate using these large data sets, we would like to examine how we may assess SWR at the population level, in terms of its environmental and societal interactions. Our aim here is therefore to introduce the idea of this vast field of open data, and to provide an overview of how it may benefit researchers interested in sleep and SWR.

Materials and Methods

Definition of 'open data'

Open data is, by definition, data that can be freely used, shared and built upon by anyone, anywhere, for any purpose [START_REF] Harding | The Temperature Dependence of Sleep[END_REF]. This 'open' term can apply to information from any source and about any topic. Anyone can release their data under an open license for free use by, and as a benefit to, the public. Although open data primarily concerns the release of public information by the government and the public sector (such as budgets or maps) or researchers sharing their results and publications, it may also be derived from any organization (ie, corporations, universities, NGOs, startups, charities, community groups and individuals).

Open information is used in the fields of transport, science, products, education, sustainability, maps, legislation, libraries, economics, culture, development, business, design, and finance [START_REF] Harding | The Temperature Dependence of Sleep[END_REF]. Furthermore, the meaning of open data applies to all of these information sources and types. This 'open' term may also apply either to data (big data and small data) or to content, such as images, text and music [START_REF] Harding | The Temperature Dependence of Sleep[END_REF].

The meaning of 'open'

The full "Open Definition" as provided by the Open Knowledge Foundation (OKF) gives a precise definition of open data, with two important characteristics of openness [START_REF]A world where knowledge creates power for the many, not the few. This is the world we choose[END_REF]:

-Legal openness: one must be allowed to obtain, build upon, and share the data. Legal openness is usually provided by applying an appropriate (open) license that allows free access to the data, or that places data in the public domain.

-Technical openness: there should be no technical barriers to the use of the data. For example, providing data as paper printouts (or as tables in PDF documents) makes the information extremely difficult to work with. Thus, the Open Definition has various requirements for "technical openness," such as requiring that data be machine-readable and available in bulk.

The Open Definition explains several key aspects of open data in detail. Open data is useable by anyone, anywhere, for any purpose, including commercial use. Open data must be available in bulk (so that it is easy to work with) and it should be available free of charge, or at least at no more than a reasonable reproduction cost. The information should be digital, preferably available over the internet, and easily processed by a computer.

The two following criteria that make open data a powerful tool include [START_REF]A world where knowledge creates power for the many, not the few. This is the world we choose[END_REF]:

-Availability and access: anyone can obtain the data -Universal participation: anyone can use the data

Selection of the sleep SWR open data fields of interest

In order to select environmental and societal open data sets that may be of interest to investigating SWR, we proceeded in three steps: retained 30 months in order to getting enough references in the selected fields) with the key words: physical environment/environmental/environmental health and sleep/biological clock/SWR. A second analysis used the key-words: societal/society/urbanism/way of life and sleep/biological clock/SWR.

-A small team of scientists, including three sleep and public health specialists and three data scientists (named in the Acknowledgments), screened the retained article results and selected environmental and societal fields that may fit with an understanding of SWR.

-Fields were selected based on: the pertinence of the field in the domain of sleep; the quality of the data set in particular in differentiating sleep schedules from wakefulness; the public health impact of the field; and the three criteria that constitute powerful open data: the availability and access of the data, and its universal participation.

Description of SWR open data fields of interest

For each field retained, we made a pedagogic presentation of how the open data set may help researchers to better understand an environmental or societal approach to SWR. We decided to: (1) explain how the fields we selected fulfill the selected criteria; (2) provide some recent data on the mechanistic impact of that field on SWR; and [START_REF] Tison | Epidemiology of restless legs syndrome in French adults: a nationwide survey: the INSTANT Study[END_REF] propose some examples of open data websites to illustrate the field, either worldwide or from various countries.

Results

PubMed analyses

Our first analysis (physical environment and SWR) resulted in 455 references over the last 30 months, from which we retained 37 pertinent articles (only on human research and articles focused primarily on SWR): 24 articles on light, 17 on noise, 11 on temperature, 6 on altitude, 5 on magnetic fields, and 5 on atmospheric pollution (several manuscripts studied two fields).

The second analysis (societal-urbanism and SWR) resulted in 381 references over the last 30 months, from which we retained 49 pertinent articles (only on human research and articles focused primarily on sleep): 17 articles on shift and night work, 14 on internet-smartphone screens, 11 on transportation, and 6 on school schedules.

Selected fields (Figure 1)

Based on the proposed pertinence criteria, the team of scientists selected NOISE and LIGHT POLLUTION as pertinent fields for this overview. They excluded TEMPERATURE, due to confusion on the sources of heat discussed in the open data sets.

From the second analysis, the team selected TRANSPORTATION and INTERNET-SMARTPHONES for the overview. ELECTROMAGNETIC FIELDS was also selected and associated with INTERNET-SMARTPHONE as a prospective field. For NIGHT WORK/SHIFT WORK, there were not enough open data sets that followed the criteria of data availability and access, its reuse and redistribution, or its universal participation.

The environmental fields retained for the overview

OPEN DATA ON NOISE AND SWR

Noise as a pertinent field

Noise was selected as pertinent to understanding and assessing SWR in humans, based on two strong research associations between sleep and SWR:

-The impact of noise on sleep has been well-demonstrated, and affects public health decisions that aim to limit transportation noise in metropolitan areas late at night [START_REF] Basner | WHO Environmental Noise Guidelines for the European Region: A Systematic Review on Environmental Noise and Effects on Sleep[END_REF].

-Sleep is most frequently associated with a silent, restful environment. Therefore, the evolution of the environmental sound, in a specific area, from the end of the night to the morning (or from evening to the beginning of the night) may reflect the sleep habits of the inhabitants. Respecting a silent environment at night is crucial for sleep and mental health [START_REF] Brown | The role of noise in clinical environments with particular reference to mental health care: A narrative review[END_REF].

The effect of transportation noise on sleep is well established, and it is a public health concern for exposed populations. According to the European Environment Agency (EEA), about 125 million European urban residents are exposed to environmental noise at levels considered disturbing, which can affect their health [START_REF]Noise in Europe[END_REF]. The World Health Organization (WHO) has proposed exposure limits (ie, a maximum of 42 dB in the sleeper's proximity) to encourage public health programs to reduce nighttime noises. According to the WHO, such noise causes the loss of 903,0000 healthy life years each year in Europe [START_REF] Basner | WHO Environmental Noise Guidelines for the European Region: A Systematic Review on Environmental Noise and Effects on Sleep[END_REF][START_REF]WHO. Burden of diseases from environmental noise: quantification of healthy life years lost in Europe[END_REF]. Multiple laboratory and field surveys have convincingly shown that exposure to transportation noise impairs both subjective and objective sleep parameters, increases sleep latency, promotes (early) sleep awakenings and changes in sleep stages, increases 'wake after sleep onset' (WASO) and reduces total sleep time (TST), with an impaired daytime quality and an increase in medication use [START_REF] Nassur | The impact of aircraft noise exposure on objective parameters of sleep quality: results of the DEBATS study in France[END_REF].

At the population level, noises that disturb sleep are mainly due to transportation noise and specifically road and airport noise. [START_REF]Solutions for ground noise[END_REF][START_REF]Autorité de contrôle des nuisances aéroportuaires (ACNUSA)[END_REF]. Compared to road transportation, the impact on sleep from aviation noise, even for the same sound level, is generally worse [START_REF] Elmenhorst | Comparing the Effects of Road, Railway, and Aircraft Noise on Sleep: Exposure⁻Response Relaconships from Pooled Data of Three Laboratory Studies[END_REF].

On the other hand, environmental noise can be considered as a good indicator of human activity, and there is a clear 24-hour profile to noise levels identified specifically in urban areas. This 24-hour noise profile has long been taken into account by the EPA in order to prevent the adverse health consequences of noise [START_REF]Information on levels of environmental noise requisite to protect public health and welfare 1975[END_REF].

Indeed, the EPA established this document in order to provide a basis for state and local governments to set standards. This document identified a 24-hour exposure level to 70 dB of environmental noise as the limit for preventing any measurable hearing loss over a lifetime. Likewise, levels of 55 dB outdoors and 45 dB indoors have been identified for preventing activity interference and annoyance. These noise limits are considered to be levels that will permit spoken conversation and other activities that make up the daily human condition such as sleep, work and recreation.

Specific noise criteria that are important for sleep

Several important methods exist to assess noise impact on sleep. One noise assessment value, called Lden (day-evening-night noise level), represents the various situations of exposure during 24 hours, reflecting the global exposure. In practice, Lden functions as a noise indicator for overall annoyance, and it is calculated over all of the day-evening-night periods for one year.

Examples of noise-and sleep-pertinent open data sets

We selected the following data sets as examples of metropolitan areas that may be useful in understanding disturbed SWR and the sleep habits of inhabitants.

-In the USA, airport noise levels and flight hours are available for locations across the country using data sets from the Federal Aviation Administration (FAA), which pursues a program of aircraft noise control in cooperation with the aviation community called NQ Explorer. This program allows the user to search for a specific airport and find the related airport website links, as well as view the latest airport noise contours (https://www.noisequest.psu.edu/nqexplorer.html). This could be used by researchers to explore the sleep habits of people residing near airports with officially restricted takeoff times between 23:30 and 6:30, such as in San Diego, as compared to all-night airports such as LAX (Los Angeles) or JFK (New York City).

-In New York City, a network of 55 sensor nodes was deployed across the city over two years, collecting sound pressure level (SPL) and audio data in order to investigate and ultimately aid in the mitigation of urban noise. This network cumulatively represents over 75 years of calibrated, highresolution SPL measurements and 35 years of audio data. In addition, high-frequency telemetry data were also collected and analyzed over an 18-month period across 31 of the sensors, providing an indication of sensor health. These data were used to develop a prototype model for pre-failure detection, which can identify sensors in a pre-failure state 69.1% of the time. With this approach, it is possible to precisely detect the 24-hour noise level around these 55 sensor points (ie, Figure 2: 24hour Noise at 725 Broadway on July 30, 2019). The entire network infrastructure is outlined, including the operation of the sensors, followed by an analysis of its data yield and the development of the fault detection approach, and its future system integration plans. These open data are available at https://github.com/sonyc-project/seeing-sound-dataset. 10 -In Paris, the Rumeur network was created by the regional environmental agency Bruitparif together with the French Ministry of Environmental Health to monitor noise in the Île-de-France region. The network consists of long-term noise monitoring stations at fixed locations for multi-year longitudinal noise studies. Focusing on certain locations provides insight into how nighttime noise may impair the sleep length of inhabitants of such cities in the proximity of the CDG airport as Saint Prix (Figure 3: 

OPEN DATA ON LIGHT POLLUTION AND SWR

Light pollution as a pertinent field

Light pollution is defined by the overuse of artificial lighting in cities, which is known to disturb plant and animal environments in large metropolitan areas. It refers to the excessive and unnecessary artificial light that is introduced into the natural environment at night, particularly that which is used to enhance the architecture of large cities, including monuments (like the Eiffel Tower in Paris) and towers. Excessive spotlighting directed at the sky has also become popular around sports facilities and shopping center parking lots. In some countries, the roads and highways are also brightly lit up in order to improve security. While light pollution affects the visibility of the stars and the Milky Way at night, it is also a major problem for nocturnal species, many of which are leaving the polluted areas. There is less information on how light pollution affects sleep and human health, although it is considered to be potentially disturbing for the biological clock (which is very sensitive to the alternating phases of light and darkness). It has even been hypothesized that excessive light illumination could be one of the co-factors of breast cancer in shift workers, via decreased levels of melatonin [START_REF] Cho | Effects of artificial light at night on human health: A literature review of observational and experimental studies applied to exposure assessment[END_REF].

Although limited in number, several recent epidemiological studies have looked at the effects of light pollution on TST [START_REF] Ohayon | Artificial outdoor nighttime lights associate with altered sleep behavior in the American general population[END_REF][START_REF] Patel | Light pollution and insufficient sleep: Evidence from the United States[END_REF]. Ohayon and Milesi reported the telephone interviews of 19,136 noninstitutionalized individuals in the USA relative to their geolocation by longitude and latitude. Outdoor nighttime light (ONL) measurements were obtained from the Defense Meteorological Satellite Program's Operational Linescan System (DMSP/OLS), with nighttime passes taken between 19:30 and 22:30 local time [START_REF] Ohayon | Artificial outdoor nighttime lights associate with altered sleep behavior in the American general population[END_REF]. Light data were correlated precisely with the geolocation of each participant in the general population sample. The researchers thus observed that living in areas with greater ONL was significantly associated with delayed bedtime and wake-up times, shorter sleep durations, and increased daytime sleepiness. Living in areas with greater ONL also increased the likelihood of having a diagnostic profile congruent with a circadian rhythm disorder [START_REF] Ohayon | Artificial outdoor nighttime lights associate with altered sleep behavior in the American general population[END_REF]. Importantly, considering that people overexposed to light pollution also live in bigger cities with noise and other factors that impact sleep, the researchers adjusted the associations between light levels and TST for population density, age, sex, occupation (except night and shift workers), living with children, having a bright bedroom, sleeping with a light on, watching TV in bed, and type of bed, and found a significant association between outdoor light level and sleeping less than 6 hours. The same significant association remained for delayed bedtime, delayed wake-up time, sleepiness, and other sleep complaints [START_REF] Ohayon | Artificial outdoor nighttime lights associate with altered sleep behavior in the American general population[END_REF].

Patel [START_REF] Patel | Light pollution and insufficient sleep: Evidence from the United States[END_REF] also recently showed the association between poor sleep and light pollution [START_REF] Patel | Light pollution and insufficient sleep: Evidence from the United States[END_REF] of citizens in towns across France said that their homes were lit up all night by public lighting [START_REF] Insv | Gronfier Quel environnement pour un bon sommeil ? Enquête INSV[END_REF].

Examples of light pollution-pertinent open data sets

Multiple data sets propose the mapping of light pollution, which may be relevant for researchers aiming to pollution may differ from one country to another (see for example India in its regional environment.

-The Globe at Night program is another international citizen science campaign aimed at raising public awareness of the impact of light pollution, by inviting citizen scientists to measure their night sky brightness and submit their observations via computer or smart phone. Light pollution not only threatens our "right to starlight", but can also affect energy consumption, wildlife, and health. More than 100,000 measurements have been contributed from people in 115 countries during the winter and spring campaigns over the last nine years, making the Globe at Night program the most successful light pollution awareness campaign to date. All data are available for analysis at https://www.datastro.eu/explore/dataset/imageserver/map/?disjunctive.limitingmag&disjunctive.

cloudcover&disjunctive.constellation&disjunctive.country&location=2,0,-0.2725&basemap=mapbox.light.

-In principle, scientific data sets from satellites may be available for free as part of educational programs of the European Space Agency (ESA) or the National Aeronautics and Space Administration (NASA), but they are not easily accessible by the public. However, a new web application called "Radiance Light Trends" has made it possible since 2012 to quickly select a region or a site and analyze the trends in light emissions observed by satellites since 1992. This is a GEOEssential project funded by the EU's Horizon 2020 program (GEOEssential project: http://www.geoessential.eu/). In addition to downloading the data, the app can also be used to select a region for analysis, which can then be used to produce a chart showing light trends in less than one minute (see Recently, all of the potential health effects of RF waves, carcinogenic and otherwise, were studied and their levels of proof were classified using a method based on that used by the International Agency for Research on Cancer (IARC) of the World Health Organization (WHO) [START_REF]Effets sanitaires liés à l'exposition aux champs électromagnétiques de basses fréquences[END_REF], and in France by the ANSES [START_REF] Casse | Web hosting: how to host 3 million websites? Web hosting & domains[END_REF]. These assessments highlighted, with limited levels of proof, the various biological effects in humans and animals concerning sleep. Indeed, biological effects corresponding to generally reversible alterations in internal bodily function have been observed, as in the case of exposure to various everyday stimuli. However, the ANSES Agency's experts were not able to establish a causal link between the biological effects described in cell models, animals or humans and any possible resulting health effects.

Internet traffic as an associated pertinent field

Internet traffic is defined as the flow of data across the Internet. The phrase "internet traffic" is sometimes used to describe web traffic, eg, the amount of data sent and received by visitors to a particular website.

However, it is important to understand that 51.8 percent of all internet traffic is due to bots, while only 48.2 percent of internet traffic comes from humans [START_REF] Casse | Web hosting: how to host 3 million websites? Web hosting & domains[END_REF].

Several statistics were recently published regarding internet traffic [START_REF] Casse | Web hosting: how to host 3 million websites? Web hosting & domains[END_REF]. There were 4.1 billion internet users in the world as of December 2018 as compared to 3.9 billion users in mid-2018, and about 3.7 billion users in late 2017. Asia has the most internet users out of all continents, accounting for 49 percent of all users (compared to approximately 50 percent in 2017 and 48 percent in mid-2018). Europe is the runner up, with 16.8 percent of all internet users. China currently has the most internet users of any country at over 802 million users, accounting for almost 20 percent of internet users worldwide. Next is India, with over 500 million internet users. Iceland has the highest internet penetration in the world, with an impressive 100 percent of its citizens using the internet. [START_REF] Casse | Web hosting: how to host 3 million websites? Web hosting & domains[END_REF].

Use of smartphones at night: electromagnetic (EM) fields and sleep

Using smartphones, personal computers and tablets in the evening and at night is one of the most significant sleep-disturbing habits of recent years, affecting all age groups [START_REF] Nuutinen | Computer use, sleep duration and health symptoms: a cross-sectional study of 15-year olds in three countries[END_REF][START_REF] Rod | Overnight smartphone use: A new public health challenge? A novel study design based on high-resolution smartphone data[END_REF]. For this reason, we have selected internet use as a potential open data set reflective of sleep habits that is universal, non-confidential and easy to use.

Both electromagnetic fields and internet addiction reflect the deep changes in our behaviors associated with the primary place of smartphones in our lives. Currently, there are approximately 10 billion smartphones in use around the planet, and they have taken on a companion-like role for many people, regardless of age or social/geographical setting. The influence of this smartphone-dependent lifestyle on sleep and wake rhythms may present both physical (in relation to low-EM fields) and psychological risks (as a potential addiction that may disturb SWR) (Figure 4). Regarding the evolution in electromagnetic fields, Ohayon et al., recently reviewed [START_REF] Ohayon | The potential for impact of man-made super low and extremely low frequency electromagnetic fields on sleep[END_REF] the potential impact on sleep of super low and extremely low frequency EM. The authors postulated that while some of the earlier studies indicated that EM fields may have a suppressive effect on melatonin, the results cannot be generalized because of the large variability in exposure conditions and other factors that may influence melatonin. For instance, exposure to radio frequency EM fields on sleep architecture shows little or no effect. However, a number of studies show that pulsating radio frequency EM fields, such as those emitted from cellular phones, can alter brain physiology, increasing the electroencephalogram power in selective bands when administered immediately prior to or during sleep. Finally, they recommend that additional research should include older populations and evaluate the interactions of EM fields in different frequency ranges, in order to examine their effects on sleeping humans.

Internet addiction (also known as compulsive internet use) shows increasing prevalence, depending on global location, urbanization, age, and socio-educational criteria [START_REF] Rod | Overnight smartphone use: A new public health challenge? A novel study design based on high-resolution smartphone data[END_REF]. The association of internet addiction with poor sleep and reduced TST has been demonstrated in a recent meta-analysis that used 23 surveys including 35,684 participants [START_REF] Alimoradi | Internet addiction and sleep problems: A systematic review and meta-analysis[END_REF].

It is well-understood how screen use may delay the phase of the 'lights-off' hour, due to the blue lightenriched effect of screens on the biological clock, and to the social interaction and media consumption of the smartphone user. It is less reported that smartphones may promote awakenings during the night, especially regarding alerts that signal every new message or file arriving on a social network [START_REF] Nuutinen | Computer use, sleep duration and health symptoms: a cross-sectional study of 15-year olds in three countries[END_REF]. Indeed, one survey made on 1,013 young adults in France showed that 42% slept with their smartphones turned on at their bedside, and 25% of these participants at least sometimes responded to messages in the middle of the night [START_REF] Insv). Adrien | Sommeil et nouvelles technologies Enquête INSV[END_REF].

Examples of EM fields pertinent to open data sets

In the last decade, the potentially negative health effects of electromagnetic fields have remained a strong concern for a share of the public (specifically in the European Union), while the explosion of mobile telephony and of other wireless technologies has greatly increased the visibility of this issue. Furthermore, the scientific uncertainty surrounding these concerns has provided a fertile ground for controversy, turning this issue into an attractive field for the media. To this day, concerned citizens and MEPs still call upon the European Commission weekly to respond to their worries. To address these issues, the European Commission has embarked on a plan of action aimed at advancing scientific understanding, building trust, and developing scientific policy. This is why the European community encouraged a specific and interactive report on this question, as well as the development of open-source data sets that are accessible by students and researchers at http://data.europa.eu/euodp/en/data/dataset/S843_73_3_EBS347.

Another resource relevant to open data is the INTERMAGNET data set, available at http://www.intermagnet.org/data-donnee/download-eng.php#view. This data set is operated according to principles and conditions that are accepted as being necessary and desirable for maintaining rapid magnetic observatory data exchanges between magnetic observatories for the international scientific community and commercial users. It also encourages the establishment and maintenance of digital observatories in developing countries, with the involvement and enhancement of local science and technology. Data may be transmitted from observatories or operating institutes to regional geomagnetic information nodes (GINs) by satellites, computer networks, or other near real-time means, using standard INTERMAGNET formats.

Examples of internet use from 24-hour pertinent open data sets

Global internet traffic is seemingly non-stop, and a very impressive living map is available at https://visual.ly/community/Infographics/computers/animated-internet-census-2012. This resource can reveal the global internet traffic density for a 24-hour period at the moment that it is consulted. The most extraordinary finding is that internet traffic is indeed continuous during a 24-hour period.

OPEN DATA ON TRANSPORTATION AND SWR

Transportation as a pertinent field Transportation was also retained as a highly relevant societal marker of sleep and wake rhythms among the populations. Indeed, transportation traffic strongly reflects human rhythms and displays a marked decrease in night vs. day activity. We therefore retained transportation as a pertinent field to describe sleep habits as a universal, non-confidential and easy to use question. Transportation is also scientifically relevant to assessing SWR for the following reasons:

-For those who work, transportation is the main regulator of sleep awakening in the morning, since a certain amount of travel time is required to arrive at work by a fixed hour. Workers who commute with their own vehicle have a relatively flexible schedule, but still face traffic jams. In contrast, workers that use public transportation must contend with transportation schedules that depend on the frequency of trains, subways or buses. For families or couples that commute in the same car, the departure time is usually based on the earlier work schedule. Thus, many families wake early due to the combined transportation of their children. The evolution of traffic in large cities has greatly changed the schedules of numerous private drivers and public transportation workers, who must wake up earlier and earlier and return home later and later in order to avoid traffic jams. Many white-collar or upper executive workers come home late due to meetings at work, or because they prefer to commute when traffic is less intense, which consequently postpones their dining and sleep times. Transportation time, which has increased for years around big cities but also in less urban areas, is one of the most recognized factors with a significant effect on sleep debt and short sleep times (ie, sleeping less than 6 hours) [START_REF] Leger | Short sleep in young adults: Insomnia or sleep debt? Prevalence and clinical description of short sleep in a representative sample of 1004 young adults from France[END_REF].

-Public transportation schedules must match the schedules of city residents as much as possible without extending too much the shifts of their own employees. Traditionally, public transportation companies did not propose night services, although they are progressively extending their work hours in some cities, particularly late at night (at least on weekends) and early in the morning on some lines where they know that they can serve early commuters.

-Transportation organizations deeply affect the sleep amount and schedules of residents in the vicinity, without considering the noise produced by transportation on sleepers. Most studies that have surveyed commuting time and sleep have been conducted with shift workers, and have described how awakening workers at night or early in the morning significantly reduces their TST [START_REF] Wong | Working Time Society consensus statements: A multi-level approach to managing occupational sleep-related fatigue[END_REF][START_REF] Caldwell | Fatigue and its management in the workplace[END_REF]. However, relatively few studies have been performed with day workers. One such survey significantly showed that commute time was linearly related to sleep duration on work days, so that each additional hour of commute time resulted in 15 minutes of sleep loss [START_REF] Petrov | Commuting and Sleep: Results from the Hispanic Community Health Study/Study of Latinos Sueño Ancillary Study[END_REF].

-Commuting time is a crucial issue for the transportation of children and younger students. Meltzer et al. described this transportation issue in an experiment where the morning schedule of 55,000 students was delayed in the area of Denver, CO (USA) [START_REF] Meltzer | Engaging the community in the process of changing school start times: experience of the Cherry Creek School District[END_REF]. Transportation is indeed one of the most commonly cited reasons why school districts are unable to change their start times. With the implementation of new start times and adjustments to the length of the school day, a much greater level of efficiency was found. Specifically, 100% of the school district buses will transport elementary school students on time for school, and will then transport students for the high schools, which only require two-thirds of the fleet. The school district utilized the unused buses to shorten historically long bus rides and reduce capacity issues for other stops, while some buses will be used for longer middle school routes [START_REF] Meltzer | Engaging the community in the process of changing school start times: experience of the Cherry Creek School District[END_REF]. However, one recent review that looked at 11 unique studies with 297,994 participants reported that it was impossible to make any conclusions on how later school start times affect the education, health, and well-being of high school students. [47].

Examples of transportation-pertinent open data sets

A recent initiative of the de Janeiro, the two largest metropolitan areas in the country, than in any other Brazilian cities. The report also identified that workers in the poorest population segment (eg, the 1 st income decile) spend on average 20% more time commuting than the wealthiest decile, and that 19% of them have a one-way work commute longer than 1 hour vs. 11% for the wealthiest decile [START_REF] Moraes Pereira1 | Commute time in Brazil (1992-2009): differences between metropolitan areas, by income levels and gender[END_REF]. Insomnia in Sao Paulo has already been stressed by the only objective survey to be conducted on the population [START_REF] Castro | Objective prevalence of insomnia in the São Paulo, Brazil epidemiologic sleep study[END_REF]. A total of 1,042 subjects representative of the city's inhabitants were recorded during one night of polysomnography (PSG; 95% response rate) and complaints of insomnia symptoms were reported by 45% of the subjects, while PSG criteria for objective insomnia were found in 32% of subjects. Importantly, one of the main factors the authors found to explain this high rate of sleep disorders was the long commuting time for inhabitants, which severely influenced their TST.

Conclusions-Limitations.

Our aim here has been to show that even if the sleep and wake rhythms of humans share a strong interdependency with their environment, this environment has drastically changed in the recent past, However, the openness and use of free data, is not a universal possibility, as there are several rules or license agreement for openness and use of free data. Many datasets needs specific and paid access that are limiting their availability. Moreover, it is not easy to combine data from environment with behavioral or human datasets, with potential bias on the signification of data, the reliability of the sources, the period of sampling, the quality of datasets. This is why we believe that the most sleep researchers would enter these data; the most relevant would be the impact for sleep research. DL and CG conceived the overview, analyzed the data files, and wrote the manuscript.

  24-hour noise and flight indications in Saint Prix on July 31, 2019) as compared to locations more in the center of Paris with a narrower window of reduced noise at night. The 24-hour noise levels are available at https://rumeur.bruitparif.fr/main.

  . Sleep data consisted of reported sleep hours and insufficient sleep from the 2014 and 2016 metropolitan and micropolitan statistical area (MMSA) Behavioral Risk Factor Surveillance System (BRFSS), as well as the prevalence of insufficient sleep in 2,823 US counties from the County Health Rankings in 2014. The nighttime artificial light data came from the cloud-free Visible Infrared Imaging Radiometer Suite, available from the National Oceanic and Atmospheric Administration in the US. The report used these data to show that at the MMSA level, for a 10-unit increase in nighttime light (nW/[cm 2 sr]), the estimated decline in sleep was about 5.59 minutes per day, and the chance of reporting insufficient sleep (<7 hours) increased by 13.77%. By comparison, the prevalence of insufficient sleep increased by 2.19% in response to a 10-unit increase in nighttime light, at the county level [31]. These two extended surveys demonstrate that light pollution likely has a strong influence on sleep length and sleep disorders among residents of big cities. For example, one survey conducted in France by the French Institute of Sleep and Vigilance (INSV) found in a representative sample of 1,008 inhabitants that 45%

  associate light pollution with sleep quality and disorders: /www.lightpollutionmap.info/#zoom=4&lat=5759860&lon=1619364&layers=B0FFFFFTFFFF, makes it possible to determine the levels of brightness and artificial brightness, and provides a ratio comparing their levels as well as the elevation (above sea level) of the halo. Interestingly, levels of the last 5 years can be compared with the levels of today. As an example, highly polluted areas like Sao Paulo (Brazil) had a ratio of 77.78 in 2019 vs. 62.12 in 2015, with corresponding halo elevations of 778 meters (2019) vs. 799 meters (2015). Similarly, in Las Vegas (Nevada, USA), the ratio was 96.55 in 2019 vs. 69.5 in 2015 and the halo elevation was 601 meters vs. 612 meters. Moscow (Russia) also changed greatly over five years, with a ratio of 238.4 and an elevation of 135 meters in 2019 vs. a ratio of 98.7 and 144 meters in 2015. Comparatively, Beijing (China) appeared to be less affected by light pollution, with a ratio of 6.23 vs. 2.45 in 2019, and an elevation of 41 meters vs. 40 meters in 2015. In Buenos Aires (Argentina), the ratio was 130.52 in 2019 with an elevation of 10 meters vs. a ratio of 68.4 and an elevation of 10 meters in 2015. London (UK) appears to have improved its light pollution in the last five years, with a ratio of 66.3 in 2015 vs. 91.4 in 2015, and an elevation of 25 meters vs. 33 meters in 2019. Therefore, it can be informative to compare how light

Figure 5 :

 5 Europe by night on[START_REF] Casse | Web hosting: how to host 3 million websites? Web hosting & domains[END_REF]. New satellite data are automatically entered into the database and taken into account in the calculation. This is particularly useful for interested citizens, environmentalists, or journalists, as well as public health and municipal administrations. The app might also be useful in analyzing natural hazards and the planning or rebuilding of infrastructure. The data underlying the app comes from two satellite instruments run by various government agencies in the USA over the last several decades. The data from 1992 to 2013 comes from the Operational Linescan System of the Defense Meteorological Satellite Program (DMSP) satellites. Since 2012, the source of data is the Day/Night Band of the Visible Infrared Imaging Radiometer Suite instrument (VIIRS DNB). There are several options to choose from for displaying the satellite data in "Radiance Light Trends". For example, users can add a color-coded projection to a map of the Earth with annual or monthly data, or draw a shape around an area of interest to see a timeline of light data over several years on a monthly basis. In addition, the data can easily be exported in different data formats.

3. 4

 4 The two societal fields retained for the overview: INTERNET TRAFFIC and TRANSPORTATION OPEN DATA ON RADIO FREQUENCIES: INTERNET TRAFFIC AND SWR Radio frequencies as a pertinent field The use of smartphones is probably one of the most drastic transformations in our modern way of life in the two last decades, and this technology will certainly have a great influence on our future. Smartphone technologies have increased the exposure of the general population to radio frequencies (RF) via new fixed transmitters; exposure of users to RFs in this sense refers to the frequency band at which wireless telecommunications signals are transmitted and broadcast.. Many electronic communication devices utilize the ultra-high frequency (UHF) band, including mobile phones, wireless LAN, Bluetooth, TV, and terrestrial radio. Radio frequencies are produced by oscillating a current by a specified number of times and then radiating it off of a conductor (ie, an antenna) into empty space as electromagnetic radio waves.

The 2017

 2017 Digital Future Project "Surveying the Digital Future" revealed the impressive evolution of internet use in the USA [38]. In 2017, the average number of online hours per user reached a new high: 23.6 hours per week, almost an entire day per week, and more than double the 9.4 hours reported in 2000 (at which point regular internet use was already the norm). Indeed, the total number of hours spent online per week at home has grown or remained steady from year to year in every study since 2000. That average number has now reached 17.6 hours per week, an extraordinary jump from 3.3 hours in 2000. Sixty-five percent of internet users who are students go online for school-related work, more than double the percentage reported 10 years ago. The number of hours that employed users are online at work has increased in every Digital Future study since 2003, and has now reached 14.3 hours per week on average. Perhaps more important, users in the four most recent studies have reported that they are actively online for work more than 10 hours per week on average [38].

  potentially affecting our ability to sleep and restore ourselves through rest. Investigating and assessing these environmental factors will likely help, understand how to manage our sleep, despite antagonistic factors like noise, temperature and heat. The development of open databases that use environmental and societal cues occurring around the planet is an opportunity to better control our sleep environment and prevent sleep pathologies in the future.
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 1 Figure 1: Environmental open-source datasets which reflects populations' sleep and wake rhythms: Noise-
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 2 Figure 2: 24 hours Noise ambient level in New-York City decrease at night between 2 am and 6.am on July 30,
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 3 Figure 3: Noise exposure to aircrafts on 24 hours In Saint Prix on July 31,2019 France (near Charles de Gaulle
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 4 Figure 4: The impact of smartphones on sleep.
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 5 Figure 5: Average commuting time by state in the USA 2019.

  This initiative was designed and classified in an article and a figure representing the average commuting time by state and by main city in 2018 [Figure5]: https://www.visualcapitalist.com/wpcontent/uploads/2018/04/average-commute-time-by-state.html. These data indicate that throughout the United States, the average one-way commute time is approximately 26 minutes. However, as this infographic shows, the average commute varies considerably by state, and between major cities as well. For example, congestion is not a major problem in South Dakota, a state with fewer than one million people. This state is home to the shortest average one-way commute in the country, at just 16.6 minutes. Meanwhile, workers in New York City or Washington, DC have the longest average commutes in the country, with a doubled one-way average of 33.6 minutes by car. Of note, public transportation in the USA is much longer than car transportation, with a one-way length of almost one hour in many states.In Japan, commuter time is also greater in cities, with an average work commute of 1 hour 19 minutes per day (39.5 minutes each way) (NHK Culture Research Institute); the commute time for workers is available (in The mobility times for 42 countries around the world, and their distribution across public or private transportation services, have been studied and are available at http://mobility.daliaresearch.com/. This resource indicates that the areas with the top 5 commute times per trip are Israel, the United Arab Emirates, India, Hong Kong and Kenya; by comparison, the locations with the five lowest commute times per trip are One report from 2012 investigated the evolution of mobility in the main cities of Brazil and found that work trips tended to be 31% longer in Sao Paulo and Rio

	Japan, Vietnam, Taiwan, Spain and Italy.				
	Mobility in large metropolitan areas like Sao Paulo (Brazil) is known to be very difficult, and this can be
	quantified	with	statistics	and	data	available	at:	https://moovitapp.com/insights/en-
	gb/Moovit_Insights_Public_Transport_Index-242.			

US Census Bureau has allowed citizens (and researchers) to calculate the average work commuting time for any locality in the USA, available at https://project.wnyc.org/commute-timesus/embed.html. Japanese) at: http://www.nhk.or.jp/bunken/research/yoron/pdf/20160217_2.pdf). These data indicate that Tokyo has the longest daily round trip commute time of any group surveyed, at 1 hour 42 minutes, while workers in Osaka have a commute time of 1 hour 26 minutes. People residing in cities with populations of less than 300,000 spent 1 hour 9 minutes per day commuting round trip to work. Compared to twenty years ago, average commute times have increased: the average worker in 1995 spent 1 hour 16 minutes commuting per day, or three minutes less than in 2015.
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