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Introduction

Obesity rates have risen globally, leading researchers to investigate factors that may influence them [START_REF] Afshin | Health Effects of Overweight and Obesity in 195 Countries over 25 Years[END_REF] . The food environment (FE), which encompasses the interface between consumers and the food system, including the availability, affordability, convenience, quality, and promotion of foods [START_REF] Downs | Food Environment Typology: Advancing an Expanded Definition, Framework, and Methodological Approach for Improved Characterization of Wild, Cultivated, and Built Food Environments toward Sustainable Diets[END_REF] , has been studied as a potential factor related to weight status in numerous studies [START_REF] Hall | Did the Food Environment Cause the Obesity Epidemic? Obesity[END_REF][START_REF] Wilkins | A systematic review employing the GeoFERN framework to examine methods, reporting quality and associations between the retail food environment and obesity[END_REF] .

The retail food environment (RFE) or "foodscape" is a dimension of the FE [START_REF] Vonthron | Foodscape: A scoping review and a research agenda for food security-related studies[END_REF] , that refers to the physical, sociocultural, and economic space in which individuals encounter food and meals [START_REF] Townshend | Obesogenic urban form: Theory, policy and practice[END_REF] .

The results of the associations between the RFE and obesity are often mixed or inconclusive [START_REF] Wilkins | A systematic review employing the GeoFERN framework to examine methods, reporting quality and associations between the retail food environment and obesity[END_REF] .

Although it may seem evident that the RFE initially influences grocery shopping practices, then eating behaviors and finally weight status, grocery shopping practices, and more specifically, the use of certain food supply sources (FSSs), are rarely assessed or considered as potential mediating factors related to the RFE [START_REF] Minaker | Objective Food Environments and Health Outcomes[END_REF] . In addition, the RFE is often limited to the surrounding residential areas, neglecting the influence of non-residential places of activity and travel behaviors [START_REF] Crawford | Conceptualizing and comparing neighborhood and activity space measures for food environment research[END_REF] . Consumers, however, do not necessarily shop at food outlets that are closest to their home [START_REF] Cannuscio | Urban Food Environments and Residents' Shopping Behaviors[END_REF][START_REF] Drewnowski | Obesity and Supermarket Access: Proximity or Price?[END_REF][START_REF] Hillier | How Far Do Low-Income Parents Travel to Shop for Food? Empirical Evidence from Two Urban Neighborhoods[END_REF][START_REF] Dangerfield | Understanding regional food environments: A qualitative exploration of food purchasing behaviour[END_REF] ; frequently visited locations (e.g. workplace) are other areas of exposure to consider (13) . Furthermore, the perceived RFE, which refers to consumers' experience of the RFE, is often overlooked, even though perceived measures of availability have more consistently been associated with dietary outcomes than objective measures [START_REF] Caspi | The local food environment and diet: a systematic review[END_REF] .

Understanding where groceries are purchased and by whom, in relation to contextual factors, is important for several reasons, with significant implications for public health. Such studies shed light on socioeconomic and spatial disparities in food access, particularly concerning healthy foods such as fruits and vegetables [START_REF] Lucan | Objective and Self-Reported Factors Associated With Food-Environment Perceptions and Fruit-And-Vegetable Consumption: A Multilevel Analysis[END_REF] . They therefore provide essential information for designing targeted policy interventions to reduce social and spatial inequalities in food behaviors. Ultimately, such research contributes to the broader goal of promoting healthier eating habits, reducing health inequities, and improving public health outcomes.

Food shopping practices are deeply linked with consumers' food culture, which is why analyses in different geographical settings are essential [START_REF] Askegaard | The local and the global: exploring traits of homogeneity and heterogeneity in European food cultures[END_REF][START_REF] Cairns | A critical review of evidence on the sociocultural impacts of food marketing and policy implications[END_REF] . France has a particularly diverse range of food outlets, which provides French consumers with many choices when looking for a place to shop for food. French households frequently shop at small specialist shops such as greengrocers, bakeries, butchers, fishmongers, and markets, which are, for instance, more abundant in the French RFE compared to central England's RFE [START_REF] Pettinger | All under one roof?' differences in food availability and shopping patterns in Southern France and Central England[END_REF] . Assessing grocery shopping practices and their associations with the RFE becomes more interesting nowadays, with the emergence of new alternative store formats [START_REF] Cicia | Do consumers' values and attitudes affect food retailer choice? Evidence from a national survey on farmers' market in Germany[END_REF] , such as short supply chain distributions and e-commerce, which have become increasingly popular over the last few years.

In this paper, we aimed to explore grocery shopping practices of households in southern France and assess the associations with multiple determinants at individual and contextual levels. To achieve this, we identified grocery shopping patterns based on the share of expenditures by FSS, which we characterized in terms of household characteristics. Then we investigated the associations between the identified patterns and the perceived and objective RFE, independently of household characteristics. This is the first study that explores the intricate relationship between food purchasing behaviors, summarized as shopper profiles, and the RFE across different scales. Notably, the RFE was evaluated both around the home and within households' activity space, encompassing areas around places of primary activity and commuting routes.

Methods

Study population

The Mont'Panier cross-sectional study was conducted from May 2018 to December 2019.

Participants were recruited based on a call for participation, which involved reaching out via various channels such as local newspapers, radio programs, interviews on regional television news channels, as well as the distribution of posters and flyers. The target of this recruitment was volunteer households residing in the Montpellier Metropolitan Area (MMA), which comprises the city of Montpellier and 39 municipalities surrounding it. To be eligible for inclusion in the study, participants had to be 18 years of age or older and participate at least partly in grocery shopping. The survey involved two data collection tools: an online questionnaire and a food supply diary. The questionnaire gathered information on the household's socioeconomic and demographic characteristics, frequent activity locations and transportation methods, perception of the RFE and food purchasing behaviors. The main respondent, answered these questions even if they concerned other household members. The household head was defined as the oldest active adult (or the oldest adult if there was no active member in the household), based on the definition used by the French institute of statistics (INSEE). The food supply diary was used to collect detailed information on food and beverage purchases for at home consumption made during one month, including location of purchase and details of the items purchased (e.g. price). Participants were encouraged to provide receipts whenever possible.

Quota sampling was performed based on household composition (single adult, multiple adults, single adult with at least one child, and multiple adults with at least one child) crossed with the age group of the household head (<30, 30-50, and >50 years), using sociodemographic data of the MMA from the INSEE.

Grocery shopping practices

Households' food purchases were evaluated over a one-month period using food supply diaries and grocery receipts. Only food purchases for at home consumption were considered for this study. To impute missing data regarding expenses for food items (N=454/58711; 0.77%), we employed the INSEE database and food store websites. Mean prices per kilogram were multiplied by the quantity (in kilograms) when available. In cases where the quantity was missing, the quantity was initially imputed using the mean quantity of the respective food item within the study sample. The share of expenditures by FSS for each household was calculated by dividing the household's food expenditures at a specific food store by the total food expenditures across all food stores for that household. FSSs were classified into 11 categories, namely supermarkets (including hypermarkets), discounters, organic stores, markets (open-air and covered), convenience stores, online shopping, bakeries, greengrocers, specialized stores (butchers, fishmongers and dairy stores), frozen food stores, and direct sales from producers.

Producers include market gardeners (known as "maraîchers" in French), farm shops, roadside markets, Associations for the Maintenance of Peasant Agriculture (AMAP) -a French version of Community Supported Agriculture (CSA), and basket orders with home delivery or pick up at the farm or drop-off-location.

Household characteristics

The Mont'Panier study collected socioeconomic and demographic (SED) data through the online questionnaire. Household income per unit of consumption was categorized as follows: <980€, 980-1722€, 1723-2550€, and >2550€ per month (quartiles of income from the study population, the MMA). Missing data on income (73/665, 11%) were imputed through simple linear regression using the following variables: household composition, household head's age, employment status, and education level. Household composition was categorized as one adult, multiple adults, one adult with at least one child, and multiple adults with at least one child.

Other variables included the household head's age group (<35, 35-50, >50 years), level of education (high school degree or lower, undergraduate degree, and postgraduate degree), employment status (employed versus not), car ownership (yes versus no), and home addresses.

Home addresses were categorized into three geographic classes of living locations: districts of the city-center of Montpellier, districts around the city-center of Montpellier, and municipalities surrounding Montpellier.

Identification with suggested buyer profiles was self-reported through responses to questions about participants' main aim or interest while grocery shopping. The following buyer profiles were suggested: aiming for efficiency, looking for promotions/best prices, thinking about meal preparation, interested in social interactions (enjoying talking to vendors or other customers), and aiming for enjoyment/pleasure. Participants were asked to rate their agreement with each statement on a five-point Likert scale, ranging from strongly agree to strongly disagree.

Responses were dichotomized into yes (strongly agree and agree) or no.

In addition, the online questionnaire included questions about participants' satisfaction with the RFE and requested improvements concerning the accessibility of supermarkets, markets, proximity stores, cheaper foods, and online food shopping opportunities.

Perceived Retail Food Environment

The perceived RFE was assessed using questions from the online questionnaire concerning perceived availability (yes versus no) of FSSs in activity space (around the home and regularly frequented places by household members who participate in grocery shopping). The considered FSSs were supermarkets (including hypermarkets), discounters, organic stores, markets, convenience stores, greengrocers, specialized food stores, frozen food stores, and producers (as defined above).

Objective Retail Food Environment

The location of FSSs was obtained through the Système d'Identification du Répertoire des Entreprises et de leurs Établissements (SIRENE) database of January 2019. SIRENE is a national business and establishment register database managed by the INSEE that records the identity of all active companies and their establishments in France. This database was first cross-checked using the database of OpenStreetMaps from April 2018, which provides open data of companies and establishments that can be updated and enriched by external contributors. Later, online searches on Google Maps, company websites of major food retailers, and city websites (e.g. for information about local markets) were performed to further verify the database. Final verifications were done through field observations of about 5% of the studied area: the information provided on the location and type of FSSs by the database were validated through ground-truthing in the city-region of Montpellier between May 2018 and January 2019 [START_REF] Vonthron | Retail food supply and household spatial provisioning practices: Building a geography of foodscapes[END_REF] .

The classification of FSSs was based on the initial classification of food stores in the SIRENE database. This study focused on the following types of FSSs for the objective RFE:

supermarkets, e-supermarkets (online food purchasing with pickup at supermarkets, known as "drive" in French), organic stores, markets (open-air and covered), convenience stores, bakeries, greengrocers, and other specialized food stores (butchers, fishmongers, and dairy stores).

The objective RFE was assessed around participants' home and in their activity space. Addresses of their current home and main places of activity (i.e. work and/or other places they reported visiting at least once a week) were collected through the online questionnaire. Main places of activity of all household members who reported participating in grocery shopping, even if their involvement was minimal, were considered to determine the household's activity space. The question concerning main places of activity was phrased as follows: "We need to know the address of the place(s) you regularly frequent in order to determine the scope of your food environment. Is there a place (other than your home) that you visit regularly (at least once a week)? Examples include school, daycare, leisure activity location (such as sports or music), the residence of a family member." In addition, the main mode of transportation (e.g., walking, biking, car) used to and from the reported activities was collected. All addresses were geocoded using QGIS v3.4.7. The objective RFE was assessed using geographic information systems, with the geocoded addresses of the FSSs and household members' home and main places of activity.

Three types of objective RFE indicators were assessed: proximity of FSSs to the home, presence of FSSs around the home, and presence of FSSs in household members' activity space. The activity space was defined as the exposure environment, including areas around the home, around household members' main places of activity, and commuting routes between those places.

The proximity of each FSS was calculated by assessing the Euclidian distance between the nearest FSS (of each type), relative to each home address. Given the non-normal distribution of proximity indicators, normalization through log +1 transformation was undertaken.

The presence of small food stores (convenience stores, bakeries, greengrocers, and other specialized food) around the home was assessed using a 500-meter road-network buffer. Since a substantial proportion of households were lacking access to other types of FSSs (supermarkets, e-supermarkets, organic stores, and markets) within this range, a larger buffer of 1000 meters was employed for these particular FSSs. These buffer sizes are commonly used to assess exposure to RFE [START_REF] Charreire | Measuring the food environment using geographical information systems: a methodological review[END_REF] .

The presence of each FSS in households' activity space was calculated within a 500-meter road network distance around households' home address and other places of activity, as well as 100meter or 300-meter along commuting routes between those places. Commuting routes were computed based on the shortest street network distance, and a specific buffer was used depending on the modes of transportation reported in the online questionnaire. Specifically, a 100-meter buffer was used for walking and cycling journeys to capture the environmental context experienced by pedestrians and cyclists [START_REF] Burgoine | Characterising food environment exposure at home, at work, and along commuting journeys using data on adults in the UK[END_REF][START_REF] Timperio | Personal, Family, Social, and Environmental Correlates of Active Commuting to School[END_REF][START_REF] Panter | Neighborhood, Route, and School Environments and Children's Active Commuting[END_REF] , while a 300-meter buffer was used for car and motorcycle journeys, based on measurements of the distance between hypermarkets and the nearest primary road axis in our study area.

Statistical Analysis

Analyses were conducted on households with complete data for the variables used in the study, following imputation for missing food expenditure and income data. A weighted sample was used for all analyses presented in this study. Weights were calculated using the 'icarus' package of R Statistical Software (version 4.1.0) to ensure that the marginal distribution of the weighted sample was consistent with that of the targeted population. The sample was calibrated based on income per unit of consumption and household composition crossed with the age group of the household head, using data from the 2017 INSEE database.

In order to identify patterns of grocery shopping practices, a two-step approach was employed, starting with a Principal Component Analysis (PCA) followed by a cluster analysis. These analyses were conducted on the shares of expenditures by different FSSs. First, PCA was conducted to uncover underlying patterns and dimensions within the data (Additional file 1). The number of retained dimensions was chosen to obtain a cumulative percentage of variance of 95% (25) . The inclusion of PCA was essential in capturing the nuanced relationships among variables and informing subsequent clustering. The results of the PCA were omitted from the manuscript to prevent unnecessary overload of information, they are however available in Additional file 1.

A cluster analysis was then performed to identify distinct grocery shopping patterns based on the PCA results. Clustering was conducted using Ward's hierarchical classification of individuals, followed by K-means clustering, to maximize inter-class inertia. The number of clusters was determined using inter-cluster inertia gain and graphical observation of the dendrogram [START_REF] Milligan | An examination of procedures for determining the number of clusters in a data set[END_REF] .

Cluster analysis yielded groups, labelled according to the FSS with significantly higher share of expenditures, which were interpreted as patterns of grocery shopping practices.

Households' socioeconomic and demographic characteristics, mean share of expenditures by FSS as well as reported identification with suggested buyer profiles, satisfaction with the RFE, and requested improvements concerning the RFE were described for the total sample and for each cluster individually. Descriptive statistics were expressed as weighted percentages and means (standard deviation). Chi-squared tests with Rao & Scott's second-order correction were used for categorical variables, and Wilcoxon rank-sum tests for complex survey samples were used for numerical variables.

To determine the strength of the associations between each cluster membership and each explanatory variable (RFE indicators), binary logistic regression models were performed, calculating odds ratios (OR) and 95% confidence intervals. The rationale behind using logistic regression was to determine whether the RFE served as a determinant of the identified patterns.

Notably, the RFE variables were not explored within the cluster analysis, in order to study how explanatory variables were associated with the identified clusters. Separate models were conducted for each cluster, comparing households within each cluster to all other households in the study sample. Only explanatory variables associated with clusters at a significance level of p < 0.1 in bivariate analyses were retained for inclusion in the subsequent multivariate models. A multivariable backwards-stepwise logistic regression was performed to determine the variables included in the final models, with income per unit of consumption, household composition, and age of household head forced into the model. Variables whose exclusion from the model caused large fluctuations in OR (>10%), as well as variables whose exclusion increased the significance of the likelihood ratio tests (p>0.05), were re-entered into the model. 

Results

Description of the study sample

Out of the 738 participants enrolled in the Mont'Panier study, analyses were conducted on 415 households with complete data for the variables used in this study. Given the sample's adjustment by calibration on margins based on SED characteristics of the MMA population, distributions correspond to those of the general population. These results are presented in the first column of Table 1.

The first column of Table 2 presents mean share of expenditures by FSS for the total sample.

Half of households' food expenditures seem to have been made in supermarkets, a little more than one-tenth of expenditures were made in discounters and about one-fifth of expenditures were made in alternative FSSs, such as organic stores, markets and to a lesser extent producers.

Ten percent of expenditures were made in convenience stores or online, with greater expenditures for convenience stores than for online stores. The remaining expenditures were made in specialized food stores, including bakeries, greengrocers, fishmongers, butchers, dairy stores, and frozen food stores.

The first column of Additional file 2 presents the descriptive results of reported identification with suggested buyer profiles. The majority of households reported thinking about the meals they intended to cook while grocery shopping. Efficiency was the main priority for nearly 60% of households, followed by seeking out promotions. More than half of the total sample reported identifying grocery shopping as a pleasurable activity, while only a few households reported enjoying social interactions while shopping for food.

Most households were satisfied with their FE, but about one-third of households wished for improvements in the availability of markets, one-quarter wished for improvements in access to cheaper foods, and one-fifth wished for improvements in the availability of proximity stores.

Only a few households requested improvements in online food shopping opportunities and supermarket availability. The results are presented in the first column of Additional file 2.

Grocery shopping patterns

Five distinct clusters were identified based on households' share of expenditures across different FSSs. Clusters were named after the FSS with significantly higher share of expenditures. SED characteristics and mean share of expenditures for each cluster can be found in Tables 1 and2, while information on reported identification with suggested buyer profiles, satisfaction with the RFE, and requested improvements concerning the RFE by cluster can be found in Additional file 2.

Cluster "Supermarket" was the largest cluster with 49% of households of the total sample, and comprised households who primarily shopped in supermarkets. No significant difference in SED characteristics was observed between this cluster and others. Households in this cluster were more likely to seek promotions but less likely to enjoy social interactions during grocery shopping. They were also more likely to wish for a better availability of cheaper foods.

The second-largest cluster, cluster "Diversified" made up 18% of households and included households who shopped across a range of FSSs, with a higher mean share of expenditures in organic stores, markets, and producers, as well as bakeries and specialized food stores compared to other clusters. Households in this cluster were more likely to have higher incomes (>2550 €/month), be older (> 35 years), have a master's degree or higher, and be employed. They were less likely to prioritize efficiency or seek out promotions, but more likely to enjoy social interactions and experience pleasure while grocery shopping. Households in this cluster were also less likely to wish for improvements concerning the availability of cheaper foods and online food shopping opportunities.

The "Discount" cluster, accounting for 12% of households, included households who primarily shopped in discounters. Nearly half of the households in this cluster had low incomes (<980 €/month), and household heads were less likely to have a high education level, be employed, or own a car. Households in this cluster were more likely to seek promotions but less likely to enjoy social interactions during grocery shopping. They were also more likely to wish for improvements concerning access to cheaper food.

The "Convenience" cluster, also accounting for 12% of households, comprised households who had a higher share of expenditures in convenience stores and online. The most common household structures in this cluster were single adults and multiple adults with at least one child. Households in this cluster were less likely to seek promotions or enjoy grocery shopping, but they were more likely to enjoy social interactions during the food shopping process. Finally, the "Specialized" cluster included 9% of households of the total sample, which had a higher share of expenditures in greengrocers, other specialized food stores, and frozen food stores. This cluster was mostly composed of multiple adults without children and unemployed household heads. Households in this cluster were more likely to experience pleasure while grocery shopping, less likely to wish for improvements concerning the availability of cheaper food, but more likely to request improvements concerning the availability of proximity stores.

It is worth noting that households in the "Supermarket" and "Discount" clusters were less likely to live in the city center of Montpellier, while households in the "Convenience," "Diversified," and "Specialized" clusters were more likely to reside there.

Associations between grocery shopping patterns and the retail food environment

The results of the four multivariate logistic regression models, investigating the associations between grocery shopping patterns and the RFE, are presented in Table 3. To prevent redundancy and reduce the length of the table, only odds ratios and 95% confidence intervals for RFE variables are included. The included variables for each model are described in the footnote of Table 3. As the results for SED characteristics in the four models are similar to those reported in the preceding paragraph, they will not be repeated here.

In the first model, examining the associations with the proximity of FSSs to the home, a significant positive association was found between cluster "Supermarket" and the proximity of a convenience store to the home. This implies that households in this cluster were more likely to live further away from a convenience store than households in the other clusters. Additionally, a significant negative association was observed between cluster "Specialized" and the proximity of a specialized food store, indicating that households in this cluster were more likely to live close to a specialized food store compared to other clusters.

The second model investigated the associations with the presence of FSSs around the home, and revealed that households in cluster "Supermarket" were less likely to be exposed to the presence of a convenience store around their home. On the other hand, households in cluster "Specialized" were more likely to be exposed to the presence of a greengrocer around their home compared to other clusters. https://doi.org/10.1017/S1368980023002720 Published online by Cambridge University Press

Accepted manuscript

In the third model, examining the associations with the presence of FSSs in households' activity space, households in cluster "Supermarket" were more likely to have an e-supermarket in their activity space compared to the four other clusters. Furthermore, households in cluster "Diversified" were more likely to have a market in their activity space compared to other clusters.

The fourth model investigated the associations with the perceived availability of FSSs. Households in cluster "Supermarket" were less likely to perceive the availability of specialized food stores. However, households in cluster "Diversified" were more likely to perceive the availability of a producer, while households in cluster "Discount" were less likely to perceive the availability of a producer in their activity space compared to households in other clusters.

Discussion

Our study sheds light on the diverse grocery shopping practices of French households and their associations with socioeconomic characteristics and consumer profiles, as well as perceived and objective characteristics of the RFE. Our findings show that RFE indicators assessed around the home are especially important when considering proximity stores, while RFE indicators assessed in households' activity space capture associations, which are often missed when exposure is limited to the residential area. Perceived RFE indicators also play a role in households' food shopping practices by accounting for their interest in a given FSS.

Concerning consumer profiles, households patronizing diversified FSSs are more likely to enjoy doing their groceries, whereas one-stop-shop food shoppers are more interested in promotions.

As expected, higher-income households are more likely to shop at alternative FSSs, such as organic stores [START_REF] Nie | Lifestyle segmentation of US food shoppers to examine organic and local food consumption[END_REF] , markets [START_REF] Minaker | Food Purchasing From Farmers' Markets and Community-Supported Agriculture Is Associated With Reduced Weight and Better Diets in a Population-Based Sample[END_REF] , and community-supported agriculture (CSA) [START_REF] Perez | Community Supported Agriculture on the Central Coast: The CSA Member Experience[END_REF][START_REF] Uribe | Community supported agriculture membership in Arizona. An exploratory study of food and sustainability behaviours[END_REF] , while lowerincome households tend to shop at supermarkets and discounters, which are often considered to provide more affordable foods. The influence of socio-economic status on food shopping decisions revealed potential social disparities. Specifically, households with lower incomes, lower education levels, and unemployment are more likely to predominantly patronize discounters. As shown in other studies, socioeconomic disparities significantly impact diet quality, with lower-income households often residing in areas dense with discount stores that lack healthier food options [START_REF] Drewnowski | Obesity and supermarket access: proximity or price?[END_REF][START_REF] Pechey | Why don't poor men eat fruit? Socioeconomic differences in motivations for fruit consumption[END_REF] , resulting in poorer diet quality [START_REF] Hilmers | Neighborhood Disparities in Access to Healthy Foods and Their Effects on Environmental Justice[END_REF][START_REF] Franco | Neighborhood characteristics and availability of healthy foods in Baltimore[END_REF] . These households tend to prioritize promotional offers and cheaper food alternatives, potentially at the expense of healthier food options [START_REF] Smed | The consequences of unemployment on diet composition and purchase behaviour: a longitudinal study from Denmark[END_REF] . Conversely, higher-income households have the means to prioritize more pleasurable food purchasing experiences, and potentially also healthier food practices [START_REF] French | Nutrition quality of food purchases varies by household income: the SHoPPER study[END_REF] . The presence of food insecurity thus carries substantial implications for food shopping behaviours, illuminating some underlying factors that drive consumer choices, notably affordability.

Interventions in supermarkets [START_REF] Morland | Supermarkets, other food stores, and obesity: the atherosclerosis risk in communities study[END_REF] , farmer's markets and small food stores which offer diverse, affordable, and healthy food choices, have the potential to enhance the RFE and promote healthier eating [START_REF] Gittelsohn | Interventions in small food stores to change the food environment, improve diet, and reduce risk of chronic disease[END_REF] , thus addressing disparities and improving health indicators [START_REF] Pitts | Associations between access to farmers' markets and supermarkets, shopping patterns, fruit and vegetable consumption and health indicators among women of reproductive age in eastern North Carolina[END_REF] . Therefore, addressing health disparities through the RFE is crucial for public health [START_REF] Gustafson | Measures of the Consumer Food Store Environment: A Systematic Review of the Evidence 2000-2011[END_REF] .

Our results show that, while shopping for food, most households primarily think about the meals they intend to cook, and more than half aim to be efficient, find promotions, or enjoy the grocery shopping process. Social interactions are less important, indicating that functional shopping practices are more common than hedonic ones, as identified in another study [START_REF] Martos-Partal | Studying motivations of store-loyal buyers across alternative measures of behavioural loyalty[END_REF][START_REF] Jayasankaraprasad | Cross-format shopping motives and shopper typologies for grocery shopping: a multivariate approach[END_REF] . The majority of households in our sample reported being satisfied with their FE, although some expressed a desire for improved availability of markets, while very few wished for more supermarkets in their FE. A study conducted in Montpellier, France, explained that the growing interest in farmers' markets is partly due to the desire to move away from industrial food production and the French shopper's appeal to rural heritage and culinary traditions [START_REF] Tchoukaleyska | Regulating the farmers' market: Paysan expertise, quality production and local food[END_REF] . Despite the rich diversity of food outlet types in France, supermarkets remain the most popular FSS for households in our sample, with nearly half of households belonging to the "Supermarket" cluster. Even households in other clusters have a relatively high mean share of expenditures for supermarkets, and only a modest percentage of households have a higher share of expenditures in alternative FSSs such as organic stores, markets, or producers.

Under one-roof grocery shopping practices

Two out of the five identified clusters can be considered under one-roof grocery shopping practices, namely the "Supermarket" and "Discount" clusters. The primary similarity between these clusters is an interest in promotions and cheaper foods, while social interactions during grocery shopping are less likely to be important. These clusters are more likely to correspond to the utilitarian profile, where pleasure is not a sought-after aspect of grocery shopping [START_REF] Martos-Partal | Studying motivations of store-loyal buyers across alternative measures of behavioural loyalty[END_REF] . The two clusters differ mostly by households' SED characteristics; indeed, households of cluster "Discount" are more likely to have lower incomes, lower education level, be unemployed and not own a car.

Multivariate analysis showed that households in the "Supermarket" cluster, compared to households in other clusters, were more likely to live further away from a convenience store, have an e-supermarket in their activity space, and not perceive the availability of specialized food stores in their activity space. These results make sense, especially knowing that the vast majority of e-supermarkets in France are also stationary supermarkets. The perceived absence of specialized food stores is logically linked to under one-roof food shopping, and the absence of a convenience store in households living environment nudges the consumer to choose supermarkets as their primary, if not exclusive, FSS. Households of cluster "Discount" did not perceive the availability of a producer in their activity space, which may be due to a lack of interest in these types of FSSs, particularly among households with lower incomes who may consider direct sales from farmers too expensive. Although not significantly different from other clusters, households in both the "Supermarket" and "Discount" clusters were less likely to live in the city center of Montpellier, where the density and diversity of food outlets would be higher.

Convenient grocery shopping practices

Households in the "Convenience" cluster tend to buy a large portion of their food from convenience stores or online. They are less likely to consider grocery shopping as a pleasurable activity or seek out promotions, however they are more likely to enjoy conversing with vendors and other customers while shopping for food. In France, convenience stores are typically small and allow for more frequent interactions between customers and retailers, unlike large supermarkets where social interactions are limited [START_REF] Cicatiello | Relationship Patterns in Food Purchase: Observing Social Interactions in Different Shopping Environments[END_REF] . This cluster falls somewhere between a utilitarian and a hedonic profile, where promotions are not the main interest but grocery shopping is not seen as a pleasurable activity. The households in this cluster are more likely to consist of young, single adults who have previously been associated with higher rates of online food shopping because they are more inclined to use digital tools than older adults [START_REF] Etumnu | Grocery Shopping in the Digital Era[END_REF] . Households of the "Convenience" cluster might be characterized by a preference for convenience and therefore aim to minimize grocery shopping trips in terms of distance or frequency. This could involve opting for readily available food options from nearby convenience stores or consolidating purchases through online platforms. However, it is important to note that this particular cluster did not exhibit any significant associations with the proximity or presence of convenience stores, or any other RFE indicator. The absence of significant associations with RFE indicators could be explained by the fact that this cluster includes convenience store users as well as online food shoppers. Households belonging to this cluster are more likely to live in the city center of Montpellier or the surrounding municipalities, rather than around the city center (even though these differences are not statistically significant when compared to the other clusters). This suggests that these households may be exposed to either a higher density of food outlets, with convenience stores readily available around every corner (city center), or a lower density of food outlets (surrounding municipalities), making online grocery shopping more convenient. Indeed, households residing in the neighboring municipalities exhibited higher average proportions of online expenditures (5.88%, SD = 14.14) compared to households living in the city center (0.78%, SD = 5.32), or around the city center (3.53%, SD = 11.49).

Diversified grocery shopping practices

As for the two remaining clusters, "Diversified" and "Specialized", results highlighted a rather clear correspondence to the hedonic profile. Households in the "Diversified" cluster, who have diversified FSSs and higher expenditures for organic stores, markets, producers, and specialized food stores, enjoy purchasing food and socializing while grocery shopping, while being less interested in promotions, cheaper foods, or efficiency. Households in the "Specialized" cluster, who have a higher share of expenditures in specialized food stores, also enjoy grocery shopping and are less concerned about the availability of cheaper food. There appears to be a link between grocery shopping in different types of food outlets and enjoying the practice of food purchasing; simply visiting or trying out different types of food stores appears to be a pleasurable experience for some consumers [START_REF] Martos-Partal | Studying motivations of store-loyal buyers across alternative measures of behavioural loyalty[END_REF] . Households in the "Diversified" and "Specialized" clusters are more likely to have higher incomes, be older, and highly educated, although these associations were only significant for the "Diversified" cluster. Higher income has previously been associated with patronizing CSAs, [START_REF] Perez | Community Supported Agriculture on the Central Coast: The CSA Member Experience[END_REF][START_REF] Uribe | Community supported agriculture membership in Arizona. An exploratory study of food and sustainability behaviours[END_REF] and farmers' markets [START_REF] Minaker | Food Purchasing From Farmers' Markets and Community-Supported Agriculture Is Associated With Reduced Weight and Better Diets in a Population-Based Sample[END_REF] , moreover higher-priced organic food is more accessible to households with higher incomes [START_REF] Nie | Lifestyle segmentation of US food shoppers to examine organic and local food consumption[END_REF] . Education level also consistently yields similar results in many studies, suggesting that consumers with higher levels of education are more likely to purchase organic products [START_REF] Dimitri | Organic food consumers: what do we really know about them?[END_REF] . The main difference between the "Diversified" and "Specialized" clusters is employment status. Household heads in the "Diversified" cluster are more likely to be employed than those in other clusters, while the opposite is true for the "Specialized" cluster.

Households that shop in different specialist shops may have to spend more time grocery shopping, which might not always coincide with having a full or even a part-time job. Additionally, households in the "Specialized" cluster are more likely to be composed of multiple adults without children, where the adult in charge of groceries might be unemployed or retired.

Our study highlights positive associations between belonging to the "Diversified" cluster and the presence of a food market in households' activity space, as well as the perceived availability of a producer. The presence of a market within one's activity space may potentially encourage households to use markets. Multivariate analyses further revealed that households in the "Specialized" cluster were more likely to live close to a specialized food store and within a 500meter distance of a greengrocer. These results suggest that proximity to specialized food stores, regardless of households' socio-economic characteristics, might encourage consumers to purchase from different specialty shops, thereby diversifying their food shopping practices. Moreover, both the "Diversified" and "Specialized" clusters were more likely to be located in the city-center of Montpellier, highlighting the potential role of density and diversity of food stores in facilitating the use of diversified food shopping practices. However, due to the cross-sectional nature of this study, the possibility of reverse causality cannot be entirely ruled out. It is plausible that households with specific shopping preferences may have intentionally chosen to reside in a neighborhood that aligns with their shopping preferences.

Overview, future research and policy implications

While we expected strong associations between store-choice and the RFE, our findings indicate that exposure to food stores may not always lead to their use. This is because exposure does not guarantee access, affordability, accommodation, or acceptability [START_REF] Clary | Between exposure, access and use: Reconsidering foodscape influences on dietary behaviours[END_REF] . Despite testing numerous environmental indicators, only a few were found to be significantly associated with specific grocery shopping practices, suggesting a limited but existing influence of the RFE on food store use. RFE indicators were not systematically associated with food purchasing practices, as they are shaped by economic and environmental factors, as well as individual consumer preferences and personal concerns. Studies have identified price [START_REF] Cannuscio | The social dynamics of healthy food shopping and store choice in an urban environment[END_REF][START_REF] Krukowski | There's more to food store choice than proximity: a questionnaire development study[END_REF][START_REF] Krukowski | Qualitative study of influences on food store choice[END_REF] , availability and quality [START_REF] Krukowski | There's more to food store choice than proximity: a questionnaire development study[END_REF][START_REF] Krukowski | Qualitative study of influences on food store choice[END_REF] of food products, as well as proximity [START_REF] Krukowski | There's more to food store choice than proximity: a questionnaire development study[END_REF][START_REF] Krukowski | Qualitative study of influences on food store choice[END_REF] , convenience [START_REF] Cannuscio | The social dynamics of healthy food shopping and store choice in an urban environment[END_REF][START_REF] Krukowski | There's more to food store choice than proximity: a questionnaire development study[END_REF][START_REF] Krukowski | Qualitative study of influences on food store choice[END_REF] , cleanliness [START_REF] Krukowski | There's more to food store choice than proximity: a questionnaire development study[END_REF][START_REF] Krukowski | Qualitative study of influences on food store choice[END_REF] , and safety of food stores as primary reasons for food store choice. Thus, RFE indicators alone cannot capture the non-geographic dimensions of the RFE [START_REF] Caspi | The local food environment and diet: a systematic review[END_REF] . Nevertheless, our study identified nine RFE indicators that were significantly associated with our identified clusters of food purchasing practices, independent of household characteristics. This suggests some influence of the RFE on grocery shopping practices and food store choice. RFE indicators assessed around the home better captured associations with proximity stores (e.g., convenience stores, greengrocers, and other specialized food stores), while RFE indicators assessed in households' activity space captured associations with FSSs (e.g., e-supermarkets, markets) that were missed when exposure was limited to the residential area. not constrained by predefined buffer zones. Therefore, it is essential for future studies to consider both perceived and objective RFE indicators, as well as assessments around the home (proximity and presence indicators) and in activity space. Using multiple measures is important for a comprehensive understanding of how the RFE shapes food purchasing behaviors, as these diverse measures capture various facets of the food environment, complementing one another in providing a comprehensive perspective. Further studies are crucial in order to deepen our understanding of the relationship between grocery shopping habits, contextual factors, and socioeconomics. These studies could help identify disparities in food access, inform targeted policy interventions, and ultimately contribute to the promotion of healthier eating habits, the reduction of health inequities, and the improvement of public health outcomes.

Strengths and limitations

Strengths of our study include the use of objective data on households' monthly food-purchasing practices, gathered from grocery receipts over a one-month period. This helped to mitigate the known declaration biases [START_REF] Kirkpatrick | Dietary assessment in food environment research: a systematic review[END_REF] , often present in self-report measures. Our study also utilized an original approach to measure households' exposure to the FE, taking into account household members' main places of activity and their commuting journeys, in order to calculate households' activity space. This approach is important because consumers' exposure to the FE is not limited to the surrounding residential areas, but also includes non-residential places of activities related to social activities and travel behaviors [START_REF] Crawford | Conceptualizing and comparing neighborhood and activity space measures for food environment research[END_REF] . The use of road-network buffers to evaluate the presence of FSSs around residential and activity areas constitutes a strong aspect of this study. Although Euclidean distances were employed for proximity indicators, it is important to note that in dense urban areas, Euclidean distances do not significantly differ from network distances [START_REF] Apparicio | The approaches to measuring the potential spatial access to urban health services revisited: distance types and aggregation-error issues[END_REF][START_REF] Thornton | Does the choice of neighbourhood supermarket access measure influence associations with individual-level fruit and vegetable consumption? A case study from Glasgow[END_REF] . Additionally, we studied a wide range of food shopping sites, including specialized food stores, to take into account the diversity of FSSs to which French households are exposed. This is especially significant in a French urban setting, where specialized food stores such as greengrocers, bakeries and butchers are more abundant and used more frequently than in other countries [START_REF] Pettinger | All under one roof?' differences in food availability and shopping patterns in Southern France and Central England[END_REF] . Given that the majority of meals are eaten at home in France (54) , the Mont'Panier study focused exclusively on food and beverage purchases for at-home consumption, and restaurants and fast-food outlets were thus not considered in this study.

However, studies conducted within different contexts might find it relevant to account for food consumption outside the home. Finally, we used both perceived and objective RFE indicators, which is important for a comprehensive understanding of the FE [START_REF] Caspi | The local food environment and diet: a systematic review[END_REF] . There were some limitations to our study. Firstly, while we assessed both the objective and perceived RFE, we did not take into account the perception of in-store availability of food products and food prices. This is an important consideration, as the affordability of food products may differ according to FSS. Secondly, our study was limited to a single metropolitan area, so caution is needed when extrapolating these results to the entire French population. Results may differ in less densely populated urban areas or in rural settings, although it is worth noting that the MMA is representative of most medium-sized French cities. Furthermore, it is important to note that this study did not account for neighborhood self-selection, wherein individuals choose to reside in neighborhoods that align with their preferred lifestyle and offer suitable facilities and resources [START_REF] Lamb | Methods for accounting for neighbourhood self-selection in physical activity and dietary behaviour research: a systematic review[END_REF] , raising thus the possibility of reverse causality in the studied associations.

Therefore, future research should consider conducting longitudinal studies on store openings and their impact on purchases or intervention studies with appropriate designs to explore causal relationships. Another potential limitation of this study is exposure misspecification, as the utilized 500/1000-meters buffers may not accurately capture the pertinent spatial scale. Indeed, previous research has indicated that grocery purchasing predominantly occurs outside the immediate neighborhood [START_REF] Chaix | Associations of Supermarket Characteristics with Weight Status and Body Fat: A Multilevel Analysis of Individuals within Supermarkets (RECORD Study)[END_REF][START_REF] Dubowitz | Healthy food access for urban food desert residents: examination of the food environment, food purchasing practices, diet and BMI[END_REF] . In addition, while food purchasing practices across households were assessed over different months, potential seasonality effects were not considered in the analyses. Finally, selection bias may be an issue, as households in our study were mostly highly educated. However, we performed quota sampling based on household composition and age of household head, and all analyses presented were conducted on a weighted sample adjusted by calibration on margins based on income per unit of consumption and household composition crossed with household head's age group to limit selection bias.

Conclusions

This study highlights the diverse grocery shopping patterns in French households and their association with household and environmental characteristics, indicating the influence of both dimensions on food store choice. Our findings underscore the importance of considering both perceived and objective RFE indicators, as well as assessments around the home and in activity spaces, since all these measurements are complementary. Furthermore, our study shows that households with diversified FSSs have higher incomes and enjoy doing their groceries more compared to under one-roof food shoppers, who have lower incomes and are more interested in promotions and finding the best prices. Potential social disparities outlined in this study underscore the utmost importance of ensuring access to both affordable and nutritious food options.

Gaining insight into the demographics of individuals using various food stores can shed light on potential social disparities and food access inequalities driven by differences in affordability that may affect diet quality. Future research delving into the variations in purchasing behavior across different types of stores and their associations with the nutritional quality of food purchases, can build on the insights gained from this research. Research on the factors that drive food store choices is crucial and should be conducted in diverse geographical settings, considering consumers' food culture, which is deeply linked to their food shopping practices [START_REF] Askegaard | The local and the global: exploring traits of homogeneity and heterogeneity in European food cultures[END_REF][START_REF] Cairns | A critical review of evidence on the sociocultural impacts of food marketing and policy implications[END_REF] . In France, the geographical setting is very different from that of the US, where the habitat is more dispersed and where geographical accessibility might play a greater role in food outlet use.

Understanding grocery shopping practices and associated RFE characteristics is important, especially in the context of the recent COVID-19 pandemic, which has raised concerns about food access [START_REF] Recchia | Changes in Food Purchasing Practices of French Households During the First COVID-19 Lockdown and Associated Individual and Environmental Factors[END_REF][START_REF] Leone | Healthy Food Retail during the COVID-19 Pandemic: Challenges and Future Directions[END_REF] . The pandemic has led to substantial disruptions in various aspects of daily life, including shifts in food shopping behaviors. While there has been a substantial increase in online grocery shopping, traditional supermarkets have maintained their enduring importance [START_REF] Recchia | Changes in Food Purchasing Practices of French Households During the First COVID-19 Lockdown and Associated Individual and Environmental Factors[END_REF] . This study offers a valuable pre-pandemic baseline, providing essential context for research investigating how purchasing patterns have changed during and after the pandemic.

Research on where people buy their foods and how they engage with their FE can help in the decision-making process concerning food policies designed to improve the FE. Future research should examine the social dynamics that influence grocery shopping practices and take into account the in-store availability of food products, food prices, and consumer preferences. Such studies would help understand how grocery shopping practices are shaped and might help improve the FE, and consequently people's health [START_REF] Cannuscio | The social dynamics of healthy food shopping and store choice in an urban environment[END_REF] . The sample was adjusted by calibration on margins based on income per unit of consumption and household composition crossed with household head's age group. The numbers in bold represent percentages higher than those of the total sample, and p-values < 0.1.

Four

  separate multivariate models were performed. The first two models assessed associations with the objective RFE assessed around the home, with the first model including proximity indicators and the second model including presence indicators. The third model included objective RFE indicators assessed in activity space, namely presence of FSSs, and the fourth model included perceived RFE variables. All four models were adjusted for socio-economic characteristics. Statistical analyses were conducted using R Statistical Software (version 4.1.0), and the threshold for statistical significance was set at p < 0.05.

  Additionally, perceived RFE indicators accounted for households' interest in or knowledge of a given FSS (e.g., producers), which is overlooked with objective RFE indicators. Indeed, subjective indicators capture individuals' perceptions and experiences of their RFE, eventually including factors like convenience, affordability, store ambiance, and perceived food quality. Furthermore, objective RFE indicators are calculated within predefined buffer zones which remain uniform across households, whereas perceived RFE indicators offer greater flexibility since activity spaces are determined individually by each respondent. Both types of indicators measure the RFE in two different ways and are thus complementary. This also applies for the presence and proximity indicators. While presence indicators are calculated within predetermined buffer zones, proximity indicators, which are determined by the distances from home to the FSS, are

Table 1 .

 1 Households' socioeconomic and demographic characteristics

	Total sample	Cluster Supermarket 49%	Cluster Diversified 18%	Cluster Discount 12%	Cluster Convenience 12%	Cluster Specialized 9%
	% 1	% 1	p 2	% 1	p 2	% 1	p 2	% 1	p 2	% 1	p 2
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Model 1. Proximity to home:

The proximity corresponds to the shortest distance between the nearest food supply source and each home address; logarithmic transformation was undertaken in order to normalize the variable. Model 1 was additionally adjusted for education level for cluster "Diversified", and for employment status for clusters "Discount" and "Specialized". Model 2. Presence around the home: The presence of food supply sources around the home was calculated within a 500-meter or 1000-meter road network distance around each home address. Model 2 was additionally adjusted for education level for cluster "Diversified", and for employment status for clusters "Discount" and "Specialized". Model 3. Presence in activity space: The presence of food supply sources in activity space was calculated within a 500-meter road network distance around the home and other places of activity, as well as 100 meters or 300 meters along commuting routes between those places. Model 3 was additionally adjusted for education level for cluster "Diversified, and for employment status for cluster "Specialized". Model 4. Perceived availability: The perceived availability was assessed around the home and regularly frequented places by household members who participate in grocery shopping. Model 4 was additionally adjusted for employment status for cluster "Specialized".
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