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The Varying Effects of the Food, Built, and 
Socioeconomic Environment on BMI
Tony Kuo1,2,3

Although federal, state, and local health authorities have invested 
substantively in a diverse range of interventions to combat the obe-
sity epidemic during the past decade (1-3), the original expectation 
of achieving a modest decline in this condition’s prevalence, as mea-
sured by BMI, has not been fully realized. According to the National 
Health and Nutrition Examination Survey 2015-2016, the prevalence 
of obesity among US adults and youth was still 39.8% and 18.5%, re-
spectively (4). Although this development does not necessarily suggest 
a global failure in public health’s response to this epidemic, it does 
warrant some introspection and review of the approaches being taken 
to address this public health threat. For example, lingering questions 
remain: Are policies implemented to improve the quality of food en-
vironments effective and adequately supported by evidence? Do the 
mixed results commonly seen with built environment interventions 
suggest a poor return on investment for these types of upstream in-
terventions (or is it just simply too early to tell)? How influential is 
socioeconomic status on health behaviors such as physical activity and 
sedentary lifestyles?

In the latest issue of Obesity, several studies attempted to shed further 
light on these complex subjects. In the Rummo et al. (5) study, research-
ers used repeated cross-sectional data from the Behavioral Risk Factor 
Surveillance System (2003-2012) to examine the influence of coun-
ty-level characteristics on BMI in all counties within the United States. 
Using a random-effects, within-between model, they were able to show 
that an increase in active commuting within counties was associated with 
a 0.51-kg/m2 decrease in BMI over time. In contrast, unemployment, a 
social determinant of health, was found to be associated with an increase 
in BMI (ß = 0.17), affirming the importance of socioeconomic factors on 
heightened obesity risk. In this study, active commuting was defined as 
“the proportion of total workers age > 16 years who commute by walking, 
biking, or using public transportation.”

In another national study, Tarlov et al. (6) found that veterans who lived 
in more walkable communities tended to be more physically active and 
weighed less. Neighborhood walkability was found to be associated with 
reductions in BMI over time for both men and women living in large urban 
areas in the continental United States. The BMI reductions, however, were 
small and more pronounced among younger age groups. Study partici-
pants were derived from the larger Weight and Veterans’ Environments 
Study (WAVES) cohort of veterans who were receiving Department of 
Veteran Affairs primary health care services. Generalizability of these 
results to the general US population was, thus, limited.

In yet another study of veterans, Graham et al. (7), showed that greater 
engagement in the Veterans Health Administration’s MOVE! weight 
management program was associated with older age, female sex, white 
race, being married, and being retired. These findings suggest that vari-
ation in program participation may have been influenced by factors 
such as food access, recreational opportunities, and natural amenities 
found at the county level. 

In the Elbel et al. (8) analysis of a population-based sample of public 
school children in New York City, proximity of fast-food restaurants 
was found to be inversely related to childhood obesity in the city. The 
authors concluded that their finding supports a need to pivot public 
policy toward promoting outlets that “sell healthier foods” and restrict 
access to “outlets selling less healthy items.” 

Finally, Walker et al. (9) showed that several features of the food envi-
ronment have varying associations with obesity in three Canadian cit-
ies, Vancouver, Hamilton, and Québec City. The ratios of fast-food to 
full-service restaurants and bars/pubs to liquor stores were positively 
associated with obesity, as measured by BMI ≥ 30. The researchers 
defined “features of the food environment” as types of stores using the 
following categories: fast food, full-service restaurants, markets/gro-
cery stores, bars/pubs, and liquor stores.

Findings from all five studies contributed to the often elusive but 
emerging “jigsaw puzzle” that is the obesity epidemic. Although all 
five furthered our understanding of the potential effects envisaged by 
intervening on the food, built, and socioeconomic environment, the 
one overarching takeaway from this research is that BMI varied by 
the type of intervention implemented and for each intervention; the 
impact of BMI appears to be further affected by geography (likely 
interactions with other interventions) and by the circumstances or 
contexts at the community level. This heterogeneity in findings is 
consistent with an emerging body of evidence suggesting that there 
is a need for additional study of strategy interventions on obesity out-
comes, with a focus on understanding the interactions of interventions 
implemented at multiple levels and on the combining of these inter-
ventions to achieve aggregate effects (Table 1) (10-13). Some of this 
work is already under way, seeking to confirm the collective health 
impact of using combination strategies to halt the obesity epidemic 
(10,12). O
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