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hat do neighborhoods have to do with childhood/adolescent obesity? My dissertation 

sought to answer this question combining three of my research interests: 

childhood/adolescent obesity, neighborhood effects and spatial methods. While spatial 

methods have been used for well over 20 years, they have only recently been applied to 

neighborhood effects on health research. I was excited that I could contribute to what seemed 

to be a paucity of neighborhood health effects research using these methods (few studies have 

applied these methods to childhood/adolescent obesity). As a new postdoctoral fellow, I am still 

struck by how little spatial methodological approaches have been infused into social 

epidemiology, health geography and population research in general. So, what’s the problem?  
 
Theory and Data 
I believe that there has not been a full integration of spatial methods in population health 

research due, in part, to implicit theories of health and determinants of disease. While there is 

undoubtedly an increasing appreciation of a social determinants framework to heath, sadly, a 

large number of epidemiologist still embrace biomedical individualism such as a lifestyle 

behavioral perspective to disease etiology, which ignores (or minimally recognizes) the social 

and spatial context. In biomedicine, the implicit notion of causal potency is linked with 

distance—i.e., the closer the cause (proximal factors as compared to distal factors), the greater 

the effect (Krieger, 2008). As argued by Nancy Krieger (2005), “. . . the framing of scientific 

questions [and methods] depends heavily on assumptions, usually more implicit than explicit, 

regarding the appropriate time frame, level, and scale of analysis” (P. 2157). This is one reason 

that I believe that some researchers have not taken advantage of geospatial data, which has 

existed for some time now. I think it is also important to recognize that creating and managing 

GIS data requires a variety of skills, such as understanding projections, which may hinder 

creation and use of such data. My sense is also that many researchers (who do not have training 

in geography/GIS) are increasingly hiring GIS analysts to create and manage their geospatial 

datasets. Still though, without knowing the enormous capabilities of GIS, geospatial datasets 

may not fully reach their potential and relevance for the processes being studied.  
 
Methods, Models and Choices 
Marcia Castro ends her quarter-long “Spatial Methods for Public Health” course with a quote by 

Griffith and Amrhein (1997), which states, “Not surprisingly, most students find the study of 

statistics hard, and the study of spatial statistics very, very hard!” This is a reason that I suspect 

that spatial approaches have not been fully integrated into population health and demographic 
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research. In addition to complexities of spatial statistics, my sense is that only recently have 

researchers had geospatial software to implement various geospatial modeling techniques. Still 

though, we (researchers) tend to stick to the software (packages, programs, etc) that we have 

mastered and grown to love (myself included). Further, while there are established methods in 

several aspects of spatial econometrics, my sense is that in other areas of spatial modeling the 

methods at present are still in a developmental phase (e.g., perhaps Bayesian spatial methods 

for non-Gaussian data), leaving a novice (and sometimes more experienced) spatial analyst with 

little direction in terms of method selection. It is clear that this is a field where there is room for 

the development of cutting-edge methods. Lastly, when modeling data (spatial or not), 

researchers always have a myriad of options. However, my sense is that with geospatial 

modeling techniques there are many more options than in standard statistical approaches. To 

illustrate, the infamous spatial weights matrix is at the crux of most geospatial modeling 

techniques and is an added feature of standard models. Although the specification of the spatial 

weights matrix can heavily depend on the structure of the data, there can be multiple reasonable 

specifications of a spatial weights matrix for the same data. For example, should you choose a 

KNN of 4 or 6? What about 10? What about an inverse distance spatial weights matrix?  Does it 

matter in practice? The specification of the spatial weights matrix can influence the results—

sometimes in substantial ways, leaving the investigator with many choices, including to model 

the data with different spatial weights matrices. 
 
Training 
It is clear that training is a reason for the lack of integration of spatial approaches in population 

health and demographic research. One must have some understanding of geography and 

advanced statistics (in addition to the social epidemiologic and demographic theory, depending 

on the topic area). Specialized seminars, workshops and short-courses will be useful for 

researchers to become aware of various methods and software for geospatial modeling. I have 

been very fortunate to be involved in such training; e.g., through the Advanced Spatial Analysis 

Training Program for Population Scientists. Because every scientist will not be able (or want) to 

attend such training programs, it is reasonable to say that field would move farther (and faster) 

not just from such training programs and the like, but also from working with and in 

interdisciplinary teams. Because interdisciplinary research is in vogue (e.g., being an implicit and 

increasingly explicit prerequisite for NIH and other grant funding institutions), I believe that this 

will not be a problem in the future and as such will promote spatial thinking and spatial methods.  
 
Thinking and Acting Spatially: The Future 
Following are some thoughts on three areas in spatial social science that I suspect will be gain 

prominence sooner in the field: 
 
Spatial Data Quality and Representativeness 

The quality of spatial data is usually not examined or even mentioned in research papers. 

However, by simply playing with local spatial data, or even crudely comparing two spatial 

datasets for a region on a neighborhood feature (such as schools), it can become readily 
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apparent that the spatial data might not be as accurate as hoped. Indeed, geospatial data can 

have errors of omission, features that no longer exist and positional errors. I anticipate that 

spatial uncertainty in neighborhood features will be taken more seriously in the future, including 

in modeling techniques and ground-truthing geospatial data. Closely related to this point is the 

almost complete lack of discussion of geocoding methodologies in the existing ‘geospatial’ 

research literature. Most health studies using GIS data do not provide address geocoding 

methods or provide only limited information on the geocoding method used, e.g., only 

providing the match rate. As a consumer of research, it is frustrating how little information on 

geocoding is often provided and it is very difficult to judge any potential misclassification 

without mention of the geocoding done. Nancy Krieger argued the importance of discussing 

ones geocoding methods ten year ago (Krieger et al., 2001)! Finally, while I believe that 

researchers have done a very good job at creating spatial data out of existing data sources, to 

fully understand the spatial process, spatial sampling approaches will have to be explored, which 

will likely increase in years to come. 
 
Dynamics of Place and Space 

Often times, we live, work, go to school and play across spatial contexts. This idea of ‘spatial 

polygamy’ as argued by Matthews (2011) makes this point well. We, researchers, tend to study 

only the residential neighborhood environment. It is important that I make the caveat that a 

burgeoning (albeit small) amount of research has evaluated the school neighborhood 

environment for children/adolescents, but I am aware of very little work that has evaluated the 

work neighborhood environment for adults as a predictor of health and behavior. And, where we 

“play” is often not acknowledge in the literature, or assumed to be in the residential 

neighborhood environment. The vast majority of studies often ignore the complexity of our 

spatial behavior. I suspect that future work will embrace a broad range of contexts (beyond the 

residential neighborhood environment) including how the contexts influence health and other 

outcomes. Existing theories, such as ecosocial theory proposed by Nancy Krieger in 1994, 

appreciate the simultaneous realities of human existence and encourage such complex analyses 

(Krieger, 1994). Cross-classified multilevel models have long existed, which examine the relative 

contribution to different contexts, but are seldom applied. Although multilevel models are not 

inherently ‘spatial’, my point is that the context of the context needs to be rigorously modeled 

and I suspect that this will be done in the future in spatial and a-spatial ways. I hope that the 

neighborhood definitions selected (or imposed due to a previously collected scale of the spatial 

data) are theoretically relevant to the processes studied and for the population, as several 

individual- and neighborhood-level factors, including individual-level race/ethnicity, age, sex, 

education, income, nativity, urbanicity, neighborhood social ties, tract-level population density, 

tract-level age composition, tract-level socioeconomic status, individual-level daily activities and 

even body mass index influence the size and scope of what people call their neighborhood 

(Colabianchi et al., 2007; Sastry et al., 2002; Guest and Lee, 1984; Logan and Collver, 1983; 

Haney and Knowles, 1978).  
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Web-based Geospatial Technologies  

Studies have begun to evaluate the validity of Google to measure neighborhood conditions 

(Badland et al., 2010; Clarke et al., 2010; Rundle et al., 2011; Taylor et al., 2011); similarly, studies 

have also examined the validity of Walk Score® for measuring the neighborhood environment 

(Carr et al., 2010; Carr et al, 2011; Duncan et al., 2011). There is more of a need to assess the 

feasibility and validity of these and other new publicly available web-based tools to see if and 

how they can be integrated into neighborhood research. Coordinated efforts such as sharing 

validation and assessment protocols will advance the implementation and widespread use of 

emerging web-based assessments of the neighborhood environment. Importantly, a next natural 

step is to examine if and how well these web-based tools predict health and related outcomes 

(e.g., migration). I expect this type of research will trickle into the research literature soon for 

several reasons, including because I suspect that traditional geospatial data (e.g., GIS data on 

park proximity and density created from a GIS park data layer) will become increasing 

available/used and not seen as novel, as perhaps it is nowadays in many fields. 

There is obviously an increasing recognition of the spatial context in population health and 

demographic research. As a social epidemiologist, I am excited about the resurgence of interest 

in the spatial context and look forward to discussing (and learning about) the challenges and 

future directions in spatial demography at the meeting. 
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