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Spatial access to sport facilities from the multiple places visited and sport practice: assessing and correcting biases related to selective daily mobility
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Background: Studies investigating the association between spatial accessibility to environmental resources from the various places a person visits during daily activities and use of corresponding resources often do not account for potential biases related to selective daily mobility. This bias occurs when accessibility is also measured from places intentionally visited to access the resources of interest. The aim of this study was to examine associations between spatial accessibility to sports facilities from multiple places and sport practice while addressing the selective daily mobility bias.

Methods:

The second wave of the RECORD Cohort was used to examine the relationship between the spatial accessibility to sport facilities and the practice of three sport categories (swimming, racket, and team sports), using multilevel linear probability models (n = 5327 participants) adjusted for individual and contextual characteristics. Street network distance to the nearest sport facility was considered as a measure of spatial accessibility [from the residence; from the residence and workplace; from all visited locations (full activity space), biased; and from all locations excluded those visited for sports (truncated activity space), corrected].

Results:

The residential and residential-workplace accessibility to facilities was not associated with sport practice. The spatial accessibility to facilities from all places visited (full activity space) was associated with the practice of the three categories of sports (biased relationships). After correcting the bias (truncated activity space), the strength of the relationships was markedly reduced. An association remained only for swimming sports.

Conclusion:

This study underlines the need to account for selective daily mobility bias when determining spatial accessibility to resources from the various places visited. Such bias, if not addressed, may result in overestimated associations between spatial accessibility and use, leading to potentially erroneous conclusions in terms of planning.

INTRODUCTION

Many studies have investigated spatial access to health-relevant facilities or services (recreational facilities, food outlets, healthcare facilities) and its association with health behaviours (physical activity, dietary pattern, and healthcare utilization) [START_REF] Brondeel | Use of healthcare services in the residence and workplace neighbourhood: the effect of spatial accessibility to healthcare services[END_REF][START_REF] Fraser | Food outlet availability, deprivation and obesity in a multi-ethnic sample of pregnant women in Bradford, UK[END_REF][START_REF] Geller | Access to environmental resources and physical activity levels of adults in Hawaii[END_REF][START_REF] Higgs | Accessibility to sport facilities in Wales: A GISbased analysis of socio-economic variations in provision[END_REF][START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF]. For instance, a study by [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF] employed the French RECORD (Residential Environment and CORonary heart Disease) Cohort study to assess the spatial accessibility to sport facilities of participants. This study then examined how this accessibility to sport facilities influenced participants' sport practice [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF]. Most of these studies focused only on residence-centred measures of accessibility, disregarding individual daily mobility and corresponding non-residential opportunities to access facilities from the multiple places visited on a daily basis. This is a severe limitation, given that, for example, research conducted in the Paris metropolitan area showed that 19 to 47% of the individuals conduct most of their activities from going for a walk to using services outside their residential neighbourhood [START_REF] Vallée | The combined effects of activity space and neighbourhood of residence on participation in preventive health-care activities: The case of cervical screening in the Paris metropolitan area (France)[END_REF]. Thus, focusing solely on a fixed reference location such as the residence and disregarding that individuals are mobile when measuring spatial accessibility to resources likely underestimate individuals' spatial accessibility. Indeed, residence-based measures will not capture all the possibilities of access and behavioural opportunities from other non-residential locations like the workplace, main shopping destinations, and other places visited during daily activity schedules. However, at the same time, integrating such daily mobility in measuring accessibility is prone to so-called selective daily mobility bias. According to Chaix et al., following the example of sport facilities, this bias arises when sport facilities specifically visited by the participant to practice sports are also considered as reference locations when measuring spatial accessibility to sport facilities from the multiple places visited [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF][START_REF] Chaix | GPS tracking in neighborhood and health studies: a step forward for environmental exposure assessment, a step backward for causal inference?[END_REF]. In this particular case where a spurious association is found due to measuring accessibility from sport facilities intentionally visited, it is not good accessibility that encouraged the person to practice sports but rather it is his/her personal willingness to practice that led him/her to access such facilities. In this situation, this personal intention to visit facilities likely confounds the association of interest, resulting in an upwardly biased estimate.

The few studies that took into account individual daily mobility in understanding the potential access to resources and services failed to address the selective daily mobility bias [START_REF] Shareck | The added value of accounting for activity space when examining the association between tobacco retailer availability and smoking among young adults[END_REF][START_REF] Zenk | Activity space environment and dietary and physical activity behaviors: a pilot study[END_REF]. One study by Perchoux et al., examining the environmental correlates of recreational walking, attempted to address this bias [START_REF] Perchoux | Accounting for the daily locations visited in the study of the built environment correlates of recreational walking (the RECORD Cohort Study)[END_REF].

However, no studies have yet quantified the influence of selective daily mobility bias while exploring the association between spatial accessibility to resources and corresponding healthrelated behaviour. The purpose of the present study was twofold: first, to assess the relationship between spatial accessibility to sport facilities (not only from residence or even the workplace but from the multiple places visited) and the corresponding sport practice; and second to quantify the magnitude of selective daily mobility bias and develop a methodology to mitigate the bias in order to derive corrected estimates [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF]. Compared to a measure of spatial accessibility to facilities considering all places visited (including eventual sport facilities intentionally visited to exercise), our approach to mitigate selective mobility bias was to recalculate spatial accessibility to sport facilities after excluding places specifically visited to practice sports from the set of reference locations.

METHODS

Population

The second wave of the RECORD Cohort included a total of 6461 participants who were seen between February 2011 and June 2015 [START_REF] Chaix | Cohort Profile: Residential and non-residential environments, individual activity spaces and cardiovascular risk factors and diseases-The RECORD Cohort Study[END_REF]. These participants were recruited without a priori random sampling (convenience sample) from a list of people attending a free preventive check-up offered by the French National Health Insurance System for Salaried workers to all working and retired employees and their families at four different medical sites of the Centre d'Investigations Préventives et Cliniques (IPC). Eligibility criteria set for enrolment into the study included: i) being aged 30-79 years; ii) being able to complete the study questionnaire in French with minimal help; and iii) residing in 10 (out of 20) districts of Paris and 111 other a priori selected municipalities of the Ile-de-France region [START_REF] Chaix | Cohort Profile: Residential and non-residential environments, individual activity spaces and cardiovascular risk factors and diseases-The RECORD Cohort Study[END_REF].

Measures

Sport Practice

Participants were asked to report their practice of sport activities performed over the past 7 days from a list of different recreational activities listed in the questionnaire. Based on the activities reported by the participants, three specific categories of sports were defined: swimming, team sports, and racket sports. Activities such as aqua-aerobics and swimming were included under swimming. Soccer, basketball, volleyball, rugby, and hockey were aggregated to define team sports. Racket sports included badminton, squash, ping-pong, and tennis. For each category, a binary variable was created to indicate whether participants had practised those specific sports over the past 7 days or not.

Spatial accessibility to sport facilities from multiple places visited

The 2013 Census of Sport Facilities established by the Ile-de-France Regional Directorate of Youth, Sports, and Social Cohesion was utilized to retrieve the exact geographic location of sport facilities relevant to the specific sports considered [START_REF] Billaudeau | Investigating disparities in spatial accessibility to and characteristics of sport facilities: Direction, strength, and spatial scale of associations with area income[END_REF].

During the second wave of the RECORD Study, participants had to complete the VERITAS questionnaire (Visualization and Evaluation of Regular Individual Travel destinations and Activity Spaces), an electronic questionnaire administered through a web-based computer tool [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF]. This questionnaire application incorporating Google maps interactive mapping capabilities allowed survey technicians to geo-locate through discussions with participants their regularly visited activity places. The following destinations had to be geocoded if visited at least once per week: bakeries, specific food stores, markets, transportation stations used from home, sport facilities, entertainment facilities, cultural places, etc. The other places that were geocoded included the residence; workplaces where participants spent at least one-third of their working time; supermarkets they visited at least once per month; and regardless of visit frequency, post office, bank, and a hair salon. Details regarding the VERITAS application have been reported elsewhere [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF]. Of the visited locations recorded by participants, places for which the reported frequency of visit was below the prespecified minimal frequency of visit (once per week or once per month) were excluded.

For each category of facilities, the spatial accessibility was defined as the shortest street network distance to the closest sport facility (See Figure 1). Using 2014 street network data from the National Geographic Institute (IGN, 2014), this calculation was performed using ArcGIS 10.5 Network Analyst extension based on Python scripts (ESRI, 2016). The distance to the closest sport facility was separately defined from each reference location (i.e., each regularly visited VERITAS destination). This closest sport facility does not necessarily represent a facility that is used by the participant. First, the residential accessibility was defined as the distance from the residence to the nearest sport facility. Second, the distance to the nearest facility was calculated from both the residence and workplace, and the minimum between the two was defined as the residential and workplace accessibility. Third, the full activity space accessibility was calculated as the minimum of the distance from each visited location to the nearest facility (we hypothesize that this variable should lead to the selective daily mobility bias because accessibility is also calculated from the places visited to practice sports). Fourth, to estimate the association of interest corrected from the bias, the destinations reported by the participants as specifically visited to perform the sports under consideration for each of the three categories were removed before calculating the distance to the closest facility for this category (i.e., only the swimming pools reported in VERITAS were removed from the reference locations when calculating the accessibility to swimming pools). The truncated activity space accessibility was defined as the minimum distance from the remaining VERITAS destinations.

Spatial accessibility variables obtained in this way were then categorized into three classes based on different distance cut-offs for each of the three sport categories (See Table 1 for the cut-offs and Supplementary Material 1 for a detailed justification). 

Individual adjustment covariates

Age was categorized into three groups (30-44, 45-59, and 60 years and older). Gender (male or female) and marital status (living alone or as a couple) were coded into two classes.

Individual educational level was divided into three groups: low education (no educational diploma, primary school certificate, or lower secondary education), medium education (higher secondary education or lower tertiary education, i.e., a 1-or 2-year University degree), and high education (3 or more years of University education). Household income adjusted for household consumption units (one unit for each 14 years of age or older person; 0.5 unit otherwise) was grouped into four classes based on quartiles in the study sample.

These four classes were: low (<1125 € per month), medium-low (1125 to 1750 € per month), medium-high (>1750 to 2500 € per month) and high (>2500 € per month) income.

Employment status was coded into four categories: stable (having a permanent contract), unstable (fixed-term contract, youth employment, or other supported temporary employment program), unemployed, and other (including retired individuals).

Neighbourhood characteristics

As various studies have highlighted the likely influence of different neighbourhood characteristics such as socioeconomic status and population density on physical activity behaviour [START_REF] Higgs | Accessibility to sport facilities in Wales: A GISbased analysis of socio-economic variations in provision[END_REF][START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF][START_REF] Pascual | Socioeconomic environment, availability of sports facilities, and jogging, swimming and gym use[END_REF][START_REF] Powell | Availability of physical activityrelated facilities and neighborhood demographic and socioeconomic characteristics: a national study[END_REF], neighborhood characteristics were considered owing to their potential role in confounding the relationship between spatial accessibility and sport practice [START_REF] Abercrombie | Income and racial disparities in access to public parks and private recreation facilities[END_REF][START_REF] Billaudeau | Investigating disparities in spatial accessibility to and characteristics of sport facilities: Direction, strength, and spatial scale of associations with area income[END_REF][START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF]. These characteristics were determined within 1000 meters street network buffers [START_REF] Casey | Spatial accessibility to physical activity facilities and to food outlets and overweight in French youth[END_REF][START_REF] Karusisi | Environmental conditions around itineraries to destinations as correlates of walking for transportation among adults: the RECORD cohort study[END_REF]Karusisi et al., 10 2013) constructed around all regularly visited places of each participant geocoded with VERITAS. This was conducted using ArcGIS 10.5 (ESRI, 2016) and 2014 street network data from the National Geographic Institute [START_REF] Ign | Institut National de l'Information Géographique et Forestière Réseau de rues marche[END_REF]. Using census data geocoded at the street address level, we defined neighbourhood population density as the number of inhabitants per square kilometers within those buffers (2010 population census) and neighbourhood education as the proportion of residents older than 20 years with a university education. These variables were then divided into four categories comprising a similar number of participants based on the quartiles in the study population as very low, low, high, and very high (See Supplementary Material 2).

Statistical methods

Associations between spatial accessibility to sport facilities and the corresponding sport practice were estimated using multilevel linear probability regression models with a random effect at the TRIRIS level and participants nested within TRIRIS administrative neighbourhoods (the median number of residents in 2008 in these neighbourhoods was 6508, interquartile range: 3943, 8915). Linear probability models (binary variable, identity link) were used to model the probability of sport practice, to quantify the associations as differences on the probability scale owing to its relevance in decision-making [START_REF] Austin | A tutorial on methods to estimating clinically and policymeaningful measures of treatment effects in prospective observational studies: a review[END_REF][START_REF] Cheung | A modified least-squares regression approach to the estimation of risk difference[END_REF].

Separate models were estimated for each sport outcome with the following variables of accessibility to sport facilities: (i) residential accessibility; (ii) residential and workplace accessibility; (iii) full activity space accessibility (hypothesized to be biased by selective daily mobility); and (iv) truncated activity space accessibility (introducing a correction by excluding places intentionally visited to practice sports).

All models, adjusted for individual sociodemographic covariates and neighbourhood characteristics, were estimated in a Bayesian framework with a Markov chain Monte Carlo approach using WinBUGS version 1.4.3 [START_REF] Lunn | WinBUGS-a Bayesian modelling framework: concepts, structure, and extensibility[END_REF] (See Supplementary Material 3).

RESULTS

Of the 6461 initial participants, only 5327 were retained in the final analysis owing to the various exclusion criteria (missing demographic or VERITAS information; primary residences and regularly visited destinations reported outside Ile-de-France where we had no sport facility data; and having a dual primary residence or a secondary residence, which would alter the comparison of interest between residential and non-residential exposures).

The final study sample had the following profile: predominantly male (66%), living as couples (68%), with a mean age of 53 years (range: 32-85), with a high education level (3-4 years of university or more, 43%), and with stable employment (60%) (See Supplementary Material 4).

A total of 57003 visited destinations including residences and workplaces were geocoded by these 5327 participants, corresponding to a mean of 11 destinations per participant (after excluding visited places which should not have been reported based on the minimal frequency of visit specified of once per week or once per month). While Table 1 shows the percentage of participants who were classified in each accessibility category, Table 2 shows the percentage of participants in each accessibility level of the enhanced accessibility measures (residence + workplace, full activity space, and truncated activity space) who were assigned to the same accessibility level category in the residential measure of accessibility. For instance, 53.4% of those classified as having high accessibility to swimming pools with the residence + workplace accessibility measure was also classified as having high accessibility with the residential measure. Table 2 shows that only a small proportion of those who had high accessibility to facilities in their (truncated or full) activity space also had high accessibility with the residential measure. 100.0 100.0 100.0 a This figure, for example, means: out of the participants in the high accessibility category (short distance to swimming facilities) for the residence + workplace measure, 53.4% were also classified as having high accessibility with the residential measure.

Prevalence of sport activities

Of the categories examined, the most prevalent sport activity among participants was swimming sports (8.7%). Racket sports were practised by only 4.2% of participants, with most of them practising tennis (3.1%). Regarding team sports, they were practised by only 2.2% of participants and football was the most commonly practised team sport (See Supplementary Material 5).

Association between individual and neighbourhood characteristics and sport practice

As shown in Table 3, the probability of swimming over the past 7 days was slightly higher among females. In contrast, females had a slightly lower probability to practice other sports.

The younger age group was associated with a higher probability to practice team sports while being unemployed was associated with a lower probability of practice of these sports. The probability of racket sport practice increased with education and independently with household income. As shown in Supplementary Material 6, neighbourhood population density and neighbourhood education level were not associated with any of the sports of interest. Also, there were no variations in sport practice between TRIRIS neighbourhoods after adjustment for individual characteristics (See Supplementary Material 7).

Association between spatial accessibility and the practice of swimming

The spatial accessibility to a swimming facility was not found to be associated with the swimming practice over the past 7 days as estimated from the residential and the residence + workplace models, as indicated in Table 4. However, an association was observed in the full activity space model, according to which the probability of swimming was higher when the minimum distance to the nearest swimming facility from visited locations was shorter. The probability of swimming increased by 12 percentage points when the distance to the nearest swimming facility was less than 250 meters, compared to when the distance was equal to or above 500 meters. However, when the selective daily mobility bias was accounted for in the truncated activity space model, the association was reduced to only a third the magnitude of the full activity space model estimate. This means that when the distance to the closest swimming facility was less than 250 meters, the probability of swimming increased only by 4 percentage points instead of 12 percentage points. The βs correspond to the regression coefficients estimated from the multilevel linear probability models. Coefficients are interpretable on the probability scale (coefficients can be added or subtracted to the probability of practice). The coefficient of 0.032 for female vs. male in the model for swimming means that the probability of swimming is 0.032 higher among females than among males. b Models adjusted for gender, age, marital status, individual education, employment status, and household income. The βs correspond to the regression coefficients estimated by multilevel linear probability models. Coefficients are interpretable on the probability scale (coefficients can be added or subtracted to the probability of practice).

Association between spatial accessibility and practice of racket sports

No association with spatial accessibility to facilities was detected for the practice of racket sports when measuring accessibility from the residence and from the residence and workplace combined as shown in Table 5. However, the full activity space model indicated that the probability of racket sport practice increased by four percentage points when the minimum distance to the closest facility from all visited locations was less than 200 meters, compared to 400 meters or above. As seen in truncated activity space model, the relationship documented in the full activity space model almost disappeared when the selective daily mobility bias was addressed, suggesting that the association documented in the full activity space model was spurious. The βs correspond to the regression coefficients estimated by multilevel linear probability models. Coefficients are interpretable on the probability scale (coefficients can be added or subtracted to the probability of practice).

b All models were adjusted for gender, age, marital status, individual education, employment status, household income, and neighbourhood characteristics. The βs correspond to the regression coefficients estimated by multilevel linear probability models. Coefficients are interpretable on the probability scale (coefficients can be added or subtracted to the probability of practice).

DISCUSSION

The present study shows that spatial accessibility variables calculated with the full activity space led to an overestimation of their associations with sport practice, leading to potentially important inferential mistakes. It also shows that measuring spatial accessibility from a truncated activity space provides a way to address this selective daily mobility bias.

Main study findings

Reviewing our finding in sequential order, this study revealed that spatial accessibility to sport facilities, when measured from the residence and from the residence combined with the workplace, was not associated with the practice of any of the sport categories examined.

These findings are not consistent with the results from many previous studies employing single fixed reference locations as the residence for measuring spatial accessibility [START_REF] Deelen | Too busy or too far away? The importance of subjective constraints and spatial factors for sports frequency[END_REF][START_REF] Giles-Corti | The relative influence of individual, social and physical environment determinants of physical activity[END_REF][START_REF] Higgs | Accessibility to sport facilities in Wales: A GISbased analysis of socio-economic variations in provision[END_REF][START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF][START_REF] Mccormack | Correlates of distances traveled to use recreational facilities for physical activity behaviors[END_REF][START_REF] Powell | Availability of physical activityrelated facilities and neighborhood demographic and socioeconomic characteristics: a national study[END_REF]. A previous study by [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF] used the first wave of the RECORD Cohort (rather than the second wave here, corresponding to a partly different population) to analyse relationships between residence-centred measures of spatial accessibility to facilities and practice of the same specific sport categories (Karusisi et al., 2013). It only found an association between a residence-centred measure of accessibility to swimming facilities and the practice of swimming. The failure to observe this association in a residence-based model in the present study might be attributable to the different population sample (the wave 2 sample of RECORD comprises wave 1 participants plus newly recruited ones) and to a slightly different model adjustment strategy. The two studies agree on the fact that accessibility was most strongly associated with swimming sports.

The present study overcomes the limitation of this prior study by [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF] by measuring individuals' spatial access to sport facilities from their numerous visited places.

However, as previously theorized [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF][START_REF] Chaix | GPS tracking in neighborhood and health studies: a step forward for environmental exposure assessment, a step backward for causal inference?[END_REF], such full activity space measure of accessibility focusing on all activity places may bias the association investigated owing to the selective daily mobility bias. We hence evaluated spatial accessibility from a truncated activity space as an attempt to correct the estimate for the association of interest.

We found that the association between the spatial accessibility to swimming facilities and the probability of swimming practice, when measured from the full activity space, was three times greater than the corrected estimate obtained from the truncated activity space model.

While the relative difference in the estimates of the association between the full and the truncated activity space models was large, in absolute terms, it translated into an eight percentage point difference for people with high spatial access to swimming facility compared to those with low access, which is modest but not negligible. For the two other sport categories, the full activity space models indicated an association between spatial accessibility and sport practice, which was no longer visible when the selective daily mobility bias was taken care of in the truncated activity space models. Therefore, using the full activity space to calculate the spatial accessibility variable resulted in a significant bias and may lead to inferential mistakes. It should be noted that this practice is common in the literature, i.e., when the spatial accessibility to physical activity facilities, greenness, or food stores is determined from the whole GPS track over an observation period [START_REF] Almanza | A study of community design, greenness, and physical activity in children using satellite, GPS and accelerometer data[END_REF][START_REF] Zenk | Activity space environment and dietary and physical activity behaviors: a pilot study[END_REF].

Although the magnitude of the association was reduced compared to the full activity space model, the truncated activity space model for swimming suggested that when the minimum distance to the nearest swimming facility decreased, the probability of swimming increased. It should be noted however that the corrected point estimate of the association obtained from the truncated model for swimming is not substantially different from that of the residential or residence + workplace accessibility model.

The absence of an association between spatial accessibility and racket and team sport practice is coherent with earlier studies [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF]. It might be attributable to the low prevalence of the practice of these sports, as well as to their distinct nature that requires the synchronization of various people to be practised, and thus that can be practised further away from the regular places of a particular person [START_REF] Karusisi | Spatial accessibility to specific sport facilities and corresponding sport practice: the RECORD Study[END_REF].

Taken together, these findings concur with our previous theory [START_REF] Chaix | An interactive mapping tool to assess individual mobility patterns in neighborhood studies[END_REF]Chaix et al., 2013) that remained unconfirmed until now that full activity space measures of accessibility generate a non-negligible selective daily mobility bias. Based on the full activity space models only, we would conclude that spatial accessibility to facilities determines the probability of swimming and to a lesser extent determines the practice of racket or team sports. Nonetheless, these findings did not hold true in the corrected truncated activity space models as no spatial accessibility relationships were documented for racket or team sports and an attenuated effect was detected for swimming sports. Thus, the truncated activity space model may depict in a more accurate way than the model based on the full activity space the causal effect of spatial accessibility to sport facilities on sport practice.

Further, this corrected estimate may still be subject to residual biases related to selective daily mobility. For example, if a participant was used to taking a coffee in a bar just nearby the sport facility after each session of exercise, then calculating spatial accessibility to facilities from this nearby bar would generate bias as well. The question to solve to determine whether this nearby bar should be as well removed from the list of anchor points to calculate the accessibility variable is the following: would the participant regularly visit the bar if he/she was not regularly going to exercise to the nearby place? However, we lacked data to address this question, and our corrected estimate probably incorporates residual bias.

Though we observed evidence of selective daily mobility bias, one previous study concluded to the absence of such bias [START_REF] Burgoine | Associations between BMI and home, school and route environmental exposures estimated using GPS and GIS: do we see evidence of selective daily mobility bias in children?[END_REF]. This study of body mass index in children assessed environmental exposures along with home-school routes of children determined in two ways: with Global Positioning System (GPS) (potentially biased) and modelled with a Geographic Information System (free from bias). Because the study did not find any association with body mass index with the two types of exposure measures, it concluded to the absence of selective daily mobility bias. The discrepancy of findings with our study is attributable to the much greater causal distance between the exposure and the outcome in this study than in ours, i.e., which route is taken tells very little on the body mass index of a person, while going to a given sport facility is a strong indication that this sport is practised.

Strengths and limitations

This study is the first of its kind to investigate the association between the spatial accessibility to sport facilities from multiple places visited and sport practice. It used a large sample of 5327 participants who geocoded 57003 regularly visited places. It is also the first to use data of this kind to conduct a direct quantification of the magnitude of the selective daily mobility bias in spatial accessibility studies. However, there are also limitations associated with this work. This study relied on self-reported sport practice outcomes retrospectively reported for the last seven days, which may not provide a complete representation of participants' sport practice and may, therefore, imply measurement error. Further, the low prevalence of sport practice combined with the available sample size might have limited our ability to detect associations in this study. In addition, the activity space data were self-reported as usual destinations, implying additional measurement error and minimal information on the temporal dimension of spatial behaviour. However, compared to GPS data that can provide information on real-time exposure during the paths travelled from one place to the other, the present study could rely on a larger population sample and on information on regular mobility (as opposed to mobility over few days).

As previously argued [START_REF] Apparicio | The case of Montreal's missing food deserts: evaluation of accessibility to food supermarkets[END_REF][START_REF] Burgoine | Creating 'obesogenic realities'; do our methodological choices make a difference when measuring the food environment[END_REF], there is methodological heterogeneity in measuring spatial access, thus no single measure may be enough to fully describe the spatial accessibility to facilities. As our study had to make methodological choices (e.g., considering distance to the nearest sport facility rather than density of facilities), it may not fully represent the conditions of spatial access to sport facilities in the Ile-de-France region. Finally, a limitation of our activity space measures of accessibility is that they assume that all types of places regularly visited by participants have similar importance in shaping the potential accessibility to sport facilities, which might not be the case.

CONCLUSION

This study quantified the influence of the selective daily mobility bias on the association between spatial accessibility to sport facilities and sport practice when assessing accessibility from the multiple places visited by people over daily activities, showing that the bias was of non-negligible magnitude. In addition, it suggested a corrective strategy to address such bias by deriving the estimates from a truncated activity space (i.e., by removing the specific set of locations visited to do sports) to accurately assess the association between spatial accessibility and practice of sports. However, as the estimates derived from the truncated activity space model may still suffer from residual selective mobility bias, future studies may either consider that associations based on the residence and workplace measure provide a conservative estimate or attempt to collect complementary data to correct the residual bias, as outlined above. Overall, this study indicates that such bias needs to be handled carefully when linking spatial accessibility to resources from multiple activity places with the corresponding behaviour of use, in order to correctly inform policies.
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 1 Figure 1: Method of determination of spatial accessibility to sport facilities Based on road and street network data from the National Geographic Institute, spatial accessibility was measured by calculating the shortest travel distance from each of the multiple places visited by the participants including their residence, workplace, and other regular destinations such as bakery, supermarket, etc. to the closest sport facility for each sport category (illustrated here simply for the residence of the participants).

Table 1 : Distribution of participants across accessibility levels for the different spatial accessibility variables, the RECORD Study, 2011-2015

 1 Table 1 below shows the proportion of participants in each exposure level across the four different measures of spatial accessibility. As shown in Table 1, participants were differentially classified according to the measure of spatial accessibility to sport facilities considered (residence, residence + workplace, full activity space, truncated activity space).

	Variables	Residential accessibility (%)	Residence + workplace accessibility (%)	Full activity space accessibility (%)	Truncated activity space accessibility (%)
	Accessibility to swimming facilities				
	High accessibility (distance <250 m)	4.2	7.8	34.9	32.4
	Intermediate accessibility (distance 250 -500m)	13.3	21.2	33.7	34.8
	Low accessibility (distance ≥500m)	82.5	71	31.4	32.8
	Accessibility to racket sport facilities				
	High accessibility (distance <200 m)	5.4	9.0	35.7	34.7
	Intermediate accessibility (distance 200 -400m)	16.1	22.9	36.8	37.2
	Low accessibility (distance ≥400m)	78.5	68.1	27.5	28.0
	Accessibility to team sport facilities				
	High accessibility (distance <150 m)	4.1	6.4	28.7	28.5
	Intermediate accessibility (distance 150 -300m)	13.7	17.6	36.6	36.6
	Low accessibility (distance ≥300m)	82.2	76.3	34.8	35.0

Table 2 : Percentage of participants in each accessibility level of the enhanced accessibility variables (residence + work, full activity space, truncated activity space) who were assigned to the same accessibility level in the residential accessibility variable
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	Variables

Table 3 : Association a between individual characteristics and sport practice, the RECORD Study, 2011-2015 Variables Swimming b Racket sports b Team sports b

 3 

	β	95% CrI	β	95% CrI	β	95% CrI

Table 4 : Association a between spatial accessibility to swimming facilities and practice of swimming, the RECORD Study, 2011-2015 Variables Residential model b Residence + workplace model b Full activity space model b Truncated activity space model b Distance to the nearest swimming facility

 4 

		β	95% CrI	β	95% CrI	β	95% CrI	β	95% CrI
	(vs. ≥500 m)							
	250 -500 m	-0.015	(-0.039, +0.009)	-0.000	(-0.020, +0.020)	+0.035 (+0.015, +0.054)	+0.020	(-0.000, +0.040)
	<250 m	+0.010	(-0.030, +0.050)	+0.019	(-0.011, +0.049)	+0.120 (+0.098, +0.139)	+0.040	(+0.019, +0.061)
	Abbreviations: CrI, Credible Interval						
	a							

Table 5 : Association a between spatial accessibility to racket sport facilities and practice of racket sports, the RECORD Study, 2011-2015 Variables Residential model b Residence + workplace model b Full activity space model b Truncated activity space model b Distance to the nearest racket sport facility
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		β	95% CrI	β	95% CrI	β	95% CrI	β	95% CrI
	(vs. ≥400m)								
	200 -400m	-0.018	(-0.033, -0.002)	-0.012	(-0.026, +0.001)	+0.001	(-0.013, 0.015)	-0.006	(-0.021, +0.007)
	<200 m	+0.010	(-0.015, +0.035)	-0.006	(-0.026, +0.013)	+0.040	(0.026, 0.055)	+0.002	(-0.012, +0.017)
	Abbreviations: CrI, Credible Interval							
	a								

Table 6 : Association a between spatial accessibility to team sport facilities and practice of team sports, the RECORD Study, 2011-2015
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	Variables	Residential model b	Residence + workplace model b	Full activity space model b	Truncated activity space model b
	Distance to the								
	nearest team sport facility	β	95% CrI	β	95% CrI	β	95% CrI	β	95% CrI
	(vs. ≥300m)								
	150 -300m	-0.005	(-0.017, +0.007)	-0.001	(-0.011, +0.010)	-0.006	(-0.016, +0.004)	-0.011	(-0.021, -0.001)
	<150 m	-0.007	(-0.027, +0.014)	+0.009	(-0.008, +0.026)	+0.017	(+0.007, +0.028)	+0.006	(-0.005, +0.016)
	Abbreviations: CrI, Credible Interval						
	a								

b All models were adjusted for gender, age, marital status, individual education, employment status, household income, and neighbourhood characteristics.

Association between spatial accessibility and practice of team sports

The practice of team sports was not associated with spatial accessibility to team sport facilities when accessibility was measured from the residence and from the residence and workplace combined (Table 6). However, in the full activity space model, an association was observed indicating that when the minimum distance to the closest team sport facility was less than 150 meters, the likelihood of team sport practice was two percentage points higher. In the truncated activity space model, however, this relationship was no longer apparent, suggesting that the full activity space model led to a biased estimate of the association.