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Detailed information on the construction of the walkability index and its components
Neighbourhood walkability (components)
In the Geoscience and Health Cohort Consortium (GECCO), neighbourhood walkability has been measured by a neighbourhood walkability index that indicates the degree to which residential environments are conducive to walking [1-3]. The neighbourhood walkability index is a composite measure combining several key spatial components that particularly facilitate walking [3,4]. The construction of the neighbourhood walkability in GECCO has been described in detail elsewhere, and this index is based on the following seven spatial components: population density, retail and service destination density, land use mix, street connectivity, green space density, sidewalk density, and public transport density [1,3].
Population density was defined as the number of residents per hectare, based on data from Statistics Netherlands [5]. Retail and service destination density was defined as the percentage of area devoted to retail, hospitality and catering industry, and social services (e.g., schools, medical services, religious buildings), based on land use data from Statistics Netherlands [6]. Land use mix was assessed using the entropy score -1*Σk(pk∗ln(pk))/ln(N), where p is the proportion of area devoted to a specific land use category (i.e., k), and N is the number of (aggregated or grouped) land use categories included [7]. The calculated entropy value represents a measure of heterogeneity, whereby 1 represents a perfect mix of land use categories and 0 no mix of categories. Data on the following five land use categories were obtained from Statistics Netherlands: residential areas, commercial areas, social-cultural services, offices and public services, and green space and recreation [6]. Street connectivity was defined as the number of intersections (i.e., three or more legs) of roads accessible for pedestrians per hectare. The data on street connectivity were retrieved from the topographical (TOP10) map in the Basic Topography Register System of The Netherlands’ Cadastre, Land Registry and Mapping Agency [8]. Green space density was defined as the percentage of area devoted to green space (i.e., parks, public gardens, forests, and cemeteries). The data on green space were retrieved from Statistics Netherlands [6]. Sidewalk density was defined as the percentage of area devoted to sidewalks, and the relevant data were derived from the Key Register Large-scale Topography of the Netherlands Ministry of Infrastructure and Environment [9]. Public transport density was defined as the point density of all trams, buses, metros and ferries for short-range transport combined with density of train stations for long distance transport. Recent evidence showed that it promotes high frequency and longer distance of active transport modes, thereby increasing overall walking and also cycling in the Dutch context [10-12]. Public transport data were obtained from the Geographic Service of the University of Groningen (In Dutch: Geodienst Rijksuniversiteit Groningen, Groningen, the Netherlands).
All seven components were computed as raster cell values in a regular spaced grid covering the Netherlands with raster cells of 25 x 25 meter. The individual raster cell values for each component were calculated using focal statistics, which means that the value of each output cell is a function of the values of all input cells data are in a specified Euclidean buffer zone around that cell. For each component, all raster cell values were standardized (i.e., converted into z-scores). Subsequently, the standardized raster cell values were extracted and linked to the X- and Y-coordinates of all addresses in the Netherlands. To create the neighbourhood walkability index for each address, the linked standardized values were averaged. Finally, the resulting score was rescaled such that the neighbourhood walkability index ranged from 0 and 100, with higher scores representing higher neighbourhood walkability levels [3,4]. No weights were applied to the components of the neighbourhood walkability index, since an equally weighted index seems to perform well in a Dutch context [13,14].
In the present study, we derived the neighbourhood walkability index, and its standardized components, from 1,000-meter Euclidean buffer zones. This buffer zone size is often used in environmental health research and is considered to be a relevant spatial context for older adults’ health behaviours, such as physical activity [15]. Due to data-availability limitations, some components were not related to 2018, but to a nearby year. More specifically, the neighbourhood walkability index for the year 2018 included data on population density and public transport density from the respective year. Furthermore, the neighbourhood walkability index for the year 2018 was based on data about retail and service destination density, land use mix, and green space density in 2017. In addition, this index was based on data about street connectivity and sidewalk density in 2015 [1,3].
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