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Abstract

Purpose—Measuring activity spaces, places adolescents spend time, provides information about 

relations between contextual exposures and risk behaviors. We studied whether contextual 

exposures in adolescents’ activity spaces differ from contextual risks present in residential 

contexts and examined relationships between contextual exposures in activity spaces and alcohol/

marijuana use.

Methods—Adolescents (N=18) aged 16–17 carried GPS-enabled smartphones for one week, 

with locations tracked. Activity spaces were created by connecting GPS points sequentially and 

adding buffers. Contextual exposure data (e.g., alcohol outlets) were connected to routes. 

Adolescents completed texts regarding behaviors.

Results—Adolescent activity spaces intersected 24.3 census tracts and contained 9 times more 

alcohol outlets than residential census tracts. Outlet exposure in activity spaces was related to 

drinking. Low SES exposure was related to marijuana use.

Conclusions—Findings suggest substantial differences between activity spaces and residential 

contexts, and suggest that activity spaces are relevant for adolescent risk behaviors.
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As teens age, risky behaviors (e.g., alcohol and marijuana use) increase at the same time that 

parental monitoring decreases, increasing unsupervised access to new environments [1]. 

Previously, contextual risk exposure was measured using administrative units around 
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adolescents’ homes [2], which may not reflect where they spend time [3], as locations 

adolescents spend time in cut across traditional definitions of neighborhood (e.g., census 

tract) [2]. Activity space, the geographic area individuals move within during daily activities 

[4], may be a more accurate measure of contextual risks [3]. Global positioning system 

(GPS) devices have been used to study health behaviors primarily focused on environmental 

exposure and physical activity/dietary behaviors among adults [5–7]. Some studies have 

used GPS to study substance issues [8,9] among adults, examining craving rather than 

substance use [9], and some have examined girls’ exposure to high-crime contexts [8]. Our 

study applies these techniques to adolescents’ exposure to alcohol outlets and low-SES 

contexts, and how that relates to substance use.

Objectives were to: 1) Test whether contextual risk exposures in adolescents’ activity spaces 

differ from contextual risks present in residential contexts and 2) Examine relationships 

between exposures in activity spaces and adolescent substance use.

METHODS

A convenience sample of English speaking 16–17 year olds (N = 18) recruited through 

Craigslist completed online surveys and were tracked via issued GPS-enabled smartphones 

(AT&T Fusion2) over one week. Participants were sent text-prompted web surveys 10 times 

during the week to capture current behaviors. Marijuana use was illegal in the study area at 

the time of data collection. Study procedures were approved by an Institutional Review 

Board.

Locations were tracked every 60 seconds using ActSoft Comet Tracker (ActSoft Inc., 

Tampa, FL). There were 107,305 location records, with 95.9% of locations able to be 

identified with latitude/longitude values, rather than from cell towers. Participants were 

followed for a total of 143,373 minutes out of the total 167,256 (85.7%) minutes that they 

were participating in the study.

Half (50.0%) of participants were female. The average age was 16.5 (SD = 0.51). 

Participants were 61.1% White, 22.2% African-American, and 16.7% multi-ethnic, similar 

to the metropolitan area where the study was conducted [10].

Each text asked “Have you [had any alcoholic drinks/used marijuana] since the last text we 

sent you?” (response rate = 93%) For each participant, we calculated the total number of 

texts where substance use was reported over the tracking period.

Low SES

Census data obtained from Geolytics, Inc. were used to create an index for the residential 

tract by summing the following proportions: unemployment, households receiving public 

assistance, persons below poverty-level (<100% poverty-level), low income persons (100%–

149% poverty level), high school dropouts, female-headed households, renter-occupied 

houses, and moved in 2005 or later (α = .85). Low SES in the activity space was 

approximated by summing scores for the census tracts intersected by the activity spaces, 

weighted by the proportion of the buffer area within the tract.
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Alcohol outlets

Data and geocoded outlet locations were obtained from the state’s Liquor Authority 

Mapping Project. Numbers of active alcohol outlets by residential census tract and activity 

space were tabulated for off- (e.g., liquor stores) and on-premise (e.g., bars) establishments.

Activity spaces were calculated by connecting GPS points from locations in time order to 

create one aggregated route for each participant. Buffers of 30, 100, and 200m were created 

for each person’s route. The 30m buffer was used here as it represents a distance where 

youth would be able to see, and results were similar across buffers. SES and outlet data were 

spatially joined to each route.

There were 3,173 instances in which there was a break in GPS readings of between two and 

60 minutes. Points were imputed for 1,851 (58.3%) of these instances in which the two 

readings were no more than 100m apart by Euclidean distance. Imputed points were equally 

spaced along a straight line at two minute intervals. Analyses were conducted for imputed 

and non-imputed data, but findings were similar and missing data minimal, so results with 

non-imputed data are presented.

RESULTS

About one-quarter (22.2%) of adolescents reported no lifetime substance use. Adolescents 

reported using alcohol in 0.56 texts (SD = 0.86) and marijuana in 0.78 (SD = 1.59).

Activity spaces intersected an average of 23 census tracts (Figure 1). Adolescents were 

exposed to significantly more on- and off-premise outlets in activity spaces than were 

present in their residential census tract (Figure 2). SES indices for activity spaces 

(M=139.26) and residential tracts (M=149.18) were similar (p=.43).

Correlations revealed a significant relationship between alcohol use and on-premise (r = .47, 

p < .05) and off-premise (r = .52, p < .05) alcohol outlet exposure in activity spaces but not 

outlets in residential tracts (p > .13). Exposure to low SES areas was unrelated to alcohol use 

in either activity (r= −.08, p= .76) or residential spaces (r=.17, p=.51).

Marijuana use was significantly related to exposure to low SES areas in activity spaces (r = .

52, p < .05), but not to low SES residential tracts (r = .40, p = .11). Marijuana use was 

unrelated to exposure to alcohol outlets in activity spaces (on-premise: r = −.06, p = .83; off-

premise: r = −.04, p =.88) or the presence of outlets in residential tracts (p > .87).

DISCUSSION

Results suggest the importance of examining contextual exposures (e.g., to alcohol outlets) 

in activity spaces as they relate to youth substance use. There were substantial differences in 

contextual risks in activity spaces compared to residential areas, and these exposures were 

correlated with adolescents’ substance use. This is in line with the uncertain geographic 

context problem [3], the issue that residential units typically used to define neighborhoods 

may not reflect where adolescents spend time. Our study contributes new findings as to 

relations of alcohol outlets and low SES in activity spaces with adolescent risk behaviors.
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Limitations include the small sample size and resulting lower power to detect significant 

relationships. The convenience sample also lessens generalizability to a wider sample, 

although sample characteristics reflect those of the larger community.

By considering adolescents’ actual exposure to contextual risks, new environmental 

prevention strategies may be identified. The technique used has promise for understanding 

other factors involved in adolescent risk behavior. Future studies might expand these initial 

efforts to further assess peer presence during daily activities and how peers impact health 

behaviors.
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Implications and Contribution Summary Statement

Findings provide preliminary evidence of differences between activity spaces adolescents 

are exposed to as compared to residential contexts. Results also suggest the importance of 

considering contextual exposure in activity spaces for adolescent substance use.
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Figure 1. 
Example of a participant’s activity space overlaid on census tracts, alcohol outlets, and low 

SES (disorganization) (quintiles)
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Figure 2. 
Alcohol outlets in activity spaces and residential census tracts

*** p < .001

Byrnes et al. Page 7

J Adolesc Health. Author manuscript; available in PMC 2016 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


