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Challenges to Collecting Detailed Community Context Data  
patial data on community context is an increasingly important part of social, behavioral, and 

medical studies. These data are designed to capture aspects of a respondent’s surrounding 

at a level of measurement above the single individual. There are several challenges, however, 

that impede the collection of accurate, spatially-explicit community context data. 

First, precise spatial measures of community context are challenging to collect particularly in 

settings where comprehensive number address systems are not used. In developing countries, 

places are often identified simply by village, neighborhood, or district name. Thus the location of 

important community features, such as schools, places of employment, or health care facilities 

are collected with relatively low precision. Similar challenges emerge in rural and remote areas of 

developed countries resulting in poorer quality data for some groups, such as Native Americans, 

than others (Wey et al. 2009). Contextual data in these settings are often reduced to a dichotomy 

(does the village have the feature or not) or a general radial measure of distance (how far away is 

the nearest feature). Not specifying a precise geographic location creates additional 

measurement error because respondents must not only cognitively recall the feature in question, 

but they must also estimate physical distance or travel time to the recalled feature: a task that 

has high error (Horning, El-Geneidy, and Krizek 2008). The potential errors in these tasks are 

further compounded when respondents are asked to recall retrospective contextual data. 

Second, because of the cognitive difficulty and time it takes to recall contextual features in 

settings that do not use numeric address systems, researchers often use a group of informants to 

increase recall and breadth of information. While this approach may result in reasonably 

comprehensive data, the resulting community measures may not actually reflect the exposure of 

any one individual to various contextual features: e.g., the informants may precisely locate the 

school nearest the community, but it remains unknown which community members actually use 

that specific school. This potentially creates mismatch when community-level data are merged 

with data from individual respondents.  

The third challenge is that approaches have not taken full advantage of the visual cues or 

maps that are likely to increase respondent spatial recall. Maps are one of the most important 

visual aids for cuing the recall of spatial memory, but using maps in the field in developing 

settings is challenging. To identify features such as individual buildings, roads, and landmarks on 

satellite imagery, a very high level of resolution is needed: better than 2 meter/pixel resolution. It 

is not feasible to bring a complete set—at multiple zoom levels—of printed maps to an interview, 

page through them, and record a location identified by respondents. 
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The Need for Detailed Community Context Data 
Although highly precise community context data are usually not collected in most developing 

settings, there are several reasons why these precise spatial data are needed. First, previous 

studies have reported strong associations between community context and individual outcomes, 

while others have found weak or no influence of community context, even when these 

associations have been strongly predicted by theory (Sastry & Pebley, 2010; Crowder & South, 

2011; Wodtke et al., 2011). Imprecise measurement may be a contributor to these unexpected 

findings. The community context may not have been reported accurately by respondents or 

informants, or the context reported by a group of informants many not represent the context as 

experienced by an individual. The latter possibility is particularly problematic: while misreporting 

the distance to a local school by 400 meters, for example, is likely to introduce merely random 

measurement error, there could be severe biases if the school reported by a group of informants 

is not accessible to a respondent whose is matched to that community context measure. 

Perhaps the respondent is not wealthy enough or a member of the ethnic groups served by the 

most proximate or most frequently named school. In this case, the group nominated school is a 

poor indicator of the educational resources used by various economic or ethnic groups within 

the same community. Without detailed measurement, mechanisms such as proximity to 

contextual features (Barber, 2004) cannot be differentiated from actual participation in those 

features.  

The second reason why precise community context data are needed is because new spatial 

methods are increasingly used to examine how the context of individuals’ lives is associated with 

behavioral outcomes. These methods require detailed information on where each individual 

participates in various domains of activity, such as consumption, education, production, and 

recreation. Calder et al. (2011) used the detailed location data in the LAFANS to create a spatial 

map of individuals’ “activity space.” This allows a broader conceptualization of community 

context, because it is not necessarily tied to the respondent’s home (Kwan et al., 2008). Inagami, 

Cohen, and Finch (2007) argued that ignoring exposures to community features outside an 

individual’s immediate neighborhood may bias estimates of associations between 

neighborhood characteristics and health outcomes. This work expanding the conceptualization 

of context has mostly been conducted in developed settings due to the high demands of the 

spatial data, but there is reason to believe these same processes are occurring in rapidly 

developing settings characterized by increasing geographic mobility. 
 

Innovations to Address These Challenges 
We have been developing a project over the past 2 years whose aim is to collect better 

measurement of community context data. We use two innovative approaches: respondent-

focused computer-assisted interface (CAI) design and efficient field-based GIS. 

Respondent-focused design. We design the interface so respondents can collaboratively 

complete the community context instrument with the interviewer. We created a human-

computer interface based on a multi-touch display, which has been shown to be superior to 

mouse and keyboard for collaborative work (Forlines et al., 2007; Cooperstock et al., 1997). 
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Efficient field-based GIS. Our respondent-focused interface requires complex GIS operations 

and visualizations. The traditional way to accomplish these complex GIS tasks is high 

performance software (ArcGIS), but these applications are not feasible for notebooks to process 

and visualize spatial data in real time. Instead, we use application frameworks that have been 

developed to offload processing from the field notebook to remote infrastructure (sometimes 

called “cloud computing”). The notebook is simply an input and visualization device. 

In July and August 2010, we tested the instrument in the study area of the Chitwan Valley 

Family Study (CVFS). The aims of the pilot were to test how respondents could use the interface 

and recall where various contextual features were located using their spatial memories. Almost 

all respondents successfully completed the collaborative interview and precisely located 

contextual features on the tablet. The nearly universal success using the instrument is also 

encouraging given their backgrounds: education ranged from 6 to 16 years, and fully 35% had 

never used a computer before in their lives. We don’t want to over interpret this finding, but 

perhaps the respondent-focused interface design is able to meet the needs of nearly all users; 

and/or visual overhead satellite imagery provides powerful spatial memory anchors that are 

useable even among those with little exposure to technology. 
 

Future Steps 
As we further develop and refine our techniques, we hope to conduct a formal comparison 

between our instrument and a different mode of data collection, such as a paper-based 

instrument or one that does not use maps. Our recent research is only one approach to 

collecting highly detailed measures of community context, but it is likely that any solution will 

need to draw upon novel combinations of mobile field technology and spatial visualizations that 

are easily understood by non-expert respondents. 

 


