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Abstract

Most prior studies use objectively measured data (e.g., census-based indicators) to assess 

contextual risks. However, teens’ observations might be more important for their risk behavior. 

Objectives: 1) determine relationships between observed and objective indicators of contextual 

risks 2) determine relations of observed and objective indicators with teen alcohol use and 

problem behavior. Teens aged 14–16 (N=170) carried GPS-enabled smartphones for one month, 

with locations documented. Ecological momentary assessment (EMA) measured teens’ 

observations via texts regarding risk behaviors and environmental observations. Objective 

indicators of alcohol outlets and disorganization were spatially joined to EMAs based on teens’ 

location at the time of the texts. Observed and objective disorganization, and objective indicators 

of alcohol outlets were related to alcohol use. Observed disorganization was related to problem 

behavior, while objective indicators were unrelated. Findings suggest the importance of 

considering teens’ observations of contextual risk for understanding influences on risk behavior 

and suggest future directions for research and prevention strategies.
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Introduction

Based on ecological theories that underscore the importance of individuals’ embeddedness 

in their social context, development must be considered within its context (Bronfenbrenner, 

1979). Social-ecological theories, such as developmental system theories, posit that while 

individuals are influenced by their environments, they also actively select and shape their 

environments (LaScala et al., 2005, Bronfenbrenner and Morris, 2006, Urban et al., 2009, 

Bronfenbrenner, 1979). Measuring individuals’ exposure to physical and social 

environments is a difficult task. Most research on neighborhood contextual risks and teen 

problem behavior relies on the use of objectively measured data (e.g. Census based 

measures, planning and zoning data, and other routinely collected secondary sources) to 

assess neighborhood characteristics (e.g., Burton and Jarrett, 2000, Leventhal and Brooks-

Gunn, 2000, Cook et al., 2015, Wright et al., 2014). However, these global indicators may 

not provide enough detail to adequately illuminate the link between contextual risks and teen 

outcomes. Teens’ own observations of their environment might be more important in 

determining their behaviors than appraisals made by researchers, since residents and 

researchers often define the same neighborhoods quite differently (Burton & Price-Spratlen, 

1999). This study compares observed and objectively measured indicators of environmental 

exposures for teens, and compares relationships with risk behaviors. Although biases may 

also exist in data assessed by researchers, we use the term “objectively” measured data to 

describe data based on records (e.g., census data, alcohol outlet data), rather than by 

residents’ observations, in line with prior work (Goldman-Mellor et al., 2016).

Environmental contextual risks influence teen risk behaviors

Contextual risks such as social disorganization, defined as residents’ difficulty preserving 

social and physical order (Shaw and McKay, 1942), have been related to youth risk behavior 

(Byrnes et al., 2007, Leventhal and Brooks-Gunn, 2000). Disorganization may lead to risk 

behavior for teens because this disorder may interfere with processes that encourage healthy 

behavior (Sampson and Groves, 1989, Wilson, 1987, Brody et al., 2001). Structural social 

characteristics of neighborhoods (e.g., poverty) may disrupt neighborhood social 

organization, resulting in problem behaviors (Shaw and McKay, 1942, Sampson and Groves, 

1989), and as such, these factors are often used as proxies for disorganization (Freisthler, 

2004, Ennett et al., 1997, Lee and Cubbin, 2002). Prior studies provide evidence of a 

relationship between greater disorganization and increased alcohol, tobacco, and other drug 

(ATOD) use and other youth risk behaviors, such as delinquency (Xue et al., 2007, Byrnes et 

al., 2007, Tobler et al., 2009, Wiehe et al., In press). Neighborhood disorder has also been 

linked to mental health, such as depressive symptoms (Wight et al., 2006, Hurd et al., 2013), 

and biological indicators of stress, such as lower levels of serum cortisol in children (Dulin-

Keita et al., 2012).
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Higher concentrations of alcohol outlets in residential neighborhoods have been related to 

youths’ alcohol use, heavy drinking, and drinking problems (e.g., Truong and Sturm, 2009, 

Kypri et al., 2008, Treno et al., 2008). The literature emphasizes two possible mechanisms 

by which these relationships might arise. First, alcohol outlets may be indicators of 

disorganization stemming from a lack of normative controls against problem behaviors 

(Gruenewald, 2007). Second, although teens are less likely to obtain alcohol from outlets as 

from other sources (Hearst et al., 2007, Paschall et al., 2007), exposure to outlets may 

influence teen use (Pasch et al., 2009) through greater access for their social contacts 

(Reboussin et al., 2011) and by changing perceptions of alcohol use as more normative 

(Pasch et al., 2009).

Most prior research has measured exposure to contextual risks with administratively defined 

units (e.g., census tracts), limited to an area around teens’ homes (Basta et al., 2010, Wiehe 

et al., 2008, Feng et al., 2010, Leal and Chaix, 2011). However, these units may not reflect 

the spaces where teens actually spend their time, an issue referred to as the uncertain 

geographic context problem (Kwan, 2012). For example, many teens spend half or more of 

their time away from home (Wiehe et al., 2008), and teens spend time in locations that cut 

across traditional definitions of neighborhood (e.g., census tract) (Basta et al., 2010). 

Activity space can be defined as the geographic area an individual moves within during their 

daily activities (Gesler and Meade, 1988, Mason, 2010). Activity space may provide a more 

accurate measure of contextual risks (Kwan, 2012). Global positioning system (GPS) 

devices can be used to assess activity space, by using detailed data to determine actual 

physical spaces and paths that people spend time in during their day (Wiehe et al., 2008, 

Maddison et al., 2010, Zenk et al., 2011, Cohen Hubal et al., 2000). For example, a study of 

substance issues among adults used GPS to assess locations and Ecological Momentary 

Assessment (EMA) to assess cravings, mood, and stress, finding that areas rated by research 

staff observers as more disordered were counterintuitively related to more positive mood, 

fewer cravings, and lower stress (Epstein et al., 2014). Another study using GPS-EMA 

techniques among a sample of mostly African-American adolescents assessed activity space 

disorder via GPS linked to census measures, and used EMA to assess mood, behavior, and 

peer activities (Mason et al., 2016). Results showed that peer networks moderated the 

association between parent relationship and substance use for adolescents with high risk 

activity spaces. Another study using the same sample (Mennis et al., 2016) found census 

measures of relative disadvantage associated with substance use, feelings of safety, and 

stress. The relationship between stress and relative disadvantage was moderated by 

substance use such that greater substance use increased the effect of relative disadvantage on 

stress levels.

Conceptualizations of contextual risk

Neighborhood as physical site

Most studies of neighborhood effects on youth outcomes conceptualize the neighborhood as 

a physical site (e.g., census tracts, zip codes) (Burton and Jarrett, 2000). Studies defining 

neighborhoods as a physical site frequently use objectively measured indicators of 

contextual risk. Objectively measured indicators have been associated with teen risk 
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behavior, such as alcohol use and other problem behavior (behaviors that might cause teens 

to get in trouble with the law (e.g., sold drugs, got into a fight), with school, or with their 

parents) (e.g., Treno et al., 2008, Cook et al., 2015, Wright et al., 2014). For example, higher 

neighborhood socioeconomic status (SES) was related to higher rates of drunkenness in 

Asian American teens in a longitudinal study (Cook et al., 2015). Another study found that 

greater density of off-premise alcohol outlets is associated with higher teen perceptions of 

alcohol availability and use of alcohol from off-premise outlets (Treno et al., 2008). 

Concentrated disadvantage (e.g., indicators of low SES such as the percentage in poverty 

and percentage unemployed) in census blocks has also been related to young adult 

reoffending (Wright et al., 2014).

Defining neighborhoods in this way has advantages of being able to use designated (and 

typically standardized) boundaries to denote neighborhoods, permits calculations of 

neighborhood characteristics across a standard physical area, and allows the use of 

Geographic Information Systems (GIS) techniques. Comparisons of neighborhood 

characteristics across a large number of neighborhoods and families is also facilitated.

Observations of neighborhoods

An alternate approach uses residents’ observations of their own neighborhoods to determine 

neighborhood borders and characteristics (Burton and Jarrett, 2000). This approach is 

consistent with contextual theories that underscore the role of the individual’s interpretation 

of and interaction with the environment (Bronfenbrenner, 1992, Jessor et al., 1995). Given 

that residents’ observations of their neighborhoods often differ from objectively measured 

indicators, their observations may be better predictors of outcomes (Burton and Price-

Spratlen, 1999). For example, census tracts are frequently used to demarcate neighborhood 

boundaries, but they are often much larger than those defined by youth (Burton and Price-

Spratlen, 1999). Some studies have found teens’ views of contextual risks related to their 

risk behavior (e.g., Friese et al., 2015, Fite et al., 2010, Byrnes et al., 2007). In a study of 

Native American teens, perceptions of neighborhoods with less normative restrictions on 

ATOD use, greater observed neighborhood disorganization, and less observed police 

involvement were all related to higher drinking rates (Friese et al., 2015). A study of mostly 

African-American teens found that protective peer networks mitigated the impact of 

perceived activity space risk on substance use (Mason et al., 2015). Findings also showed 

that peer networks moderated the effect of perceived activity space risk on marijuana use, 

but for boys only. Not only have teen observations been found to be important, but caregiver 

observations of unsafe neighborhood conditions have also been related to youth aggression 

(Fite et al., 2010).

Objectives

Few studies have compared objectively measured indicators and observed contextual risks. 

A study of low-income women (Elo et al., 2009) found that objectively measured indicators 

(crime and census measures) of neighborhood crime and disorder were significant predictors 

of women’s perceptions of their residential census tracts. A study of Illinois adults (Ross and 

Mirowsky, 2001) found that objectively measured neighborhood disadvantage (census 
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indicators) predicted perceived neighborhood disorder and fear, which was related to worse 

physical health outcomes.

However, the relative influence of objectively measured and observed indicators of 

contextual risks in spaces where teens spend time, in relation to their risk behavior has been 

little examined. The objectives of this paper are: 1) to determine the relationship between 

observed contextual risks and more traditionally used objectively measured indicators of 

contextual risks, and 2) to compare observed risks to objectively measured indicators of 

contextual risks in activity spaces to determine which indicators are most related to teen 

alcohol use and problem behavior. In comparing observations to objectively measured 

indicators that are more traditionally used in contextual risk research (e.g., census 

indicators), we will examine whether including observations provides more information to 

aid in understanding teen risk behaviors.

If objectively measured indicators are as strongly related to teen problem behaviors as 

observations of risk are, then implications may be to focus time and resources on this type of 

data collection, as it is less expensive and more efficient to obtain than teen observations. 

However, if observations of risk are more strongly related to teen behaviors, this could have 

implications for prevention strategies. In order to prevent problem behaviors related to risky 

contextual exposures, it is first necessary to understand the exposures that teens observe, as 

their views may differ from designations of risk by researchers.

Materials and Methods

Procedures

These analyses used the first 170 cases from a longitudinal study currently in progress (the 

Healthy Communities for Teens study), examining neighborhood contextual risks and ATOD 

use and problem behavior in teens aged 14 to 16 at baseline. This age range was chosen 

because it represents a transitional period when teens greatly increase ATOD use 

(SAMHSA, 2014) and freedom to explore different contexts (Kelley-Baker and Voas, 2009, 

Voas and Kelley-Baker, 2008).

We recruited a convenience sample of teens from 10 cities in the San Francisco, CA area. 

The 10 cities were drawn from a random sample of 50 California cities with populations 

50,000–500,000 with no adjacent cities (Gruenewald et al., 2014). Cities this size account 

for about 70% of the state population. The 50 cities, according to 2000 census data, had 

variation in population characteristics typical among cities this size. The 10 cities selected 

for the current study were chosen based on proximity to the research center and diversity in 

SES, race, and social disorganization.

We used several methods for recruitment. The majority (59.6%) were recruited via 

telephone. Households were sampled from a purchased list of phone numbers (≥50% cell 

phone numbers) based on existing phone exchanges and cell phone billing zip/address 

information in the target cities from which most non-working, business, fax, and modem 

phone numbers had been purged. The remaining participants were recruited via other 

methods: 11.9% Facebook, 2.2% Instagram, 3.5% Craigslist, 15.1% paid peer referrals, 
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3.2% flyers posted, and 4.5% from presentations at community venues (e.g., community 

centers). During contact, research staff first spoke with the parent to screen for eligibility 

and obtain consent. Eligibility criteria included: within targeted community, youth age 14–

16, have an email address, and English or Spanish speakers. Although our target ages were 

14–16, four teens who were about to turn 14 within the next month were allowed to join the 

study, and one teen turned 17 after recruitment, but before completing surveys.

Participants were provided with GPS-enabled smartphones (Apple iPhone5c) for their one-

month study period. We recorded their latitude and longitude approximately every 60 

seconds using ActSoft’s Comet Tracker (ActSoft Inc., Tampa, FL), with location data 

automatically sent to a secure server. We used Ecological Momentary Assessment (EMA) to 

collect information regarding current behaviors and observations, sending brief text-

prompted web surveys twice after school and in the evening on Thursday and Friday, and 

during the same time period on Saturday to capture current behaviors and observations. 

EMA survey timing was able to be tailored to meet the needs of each participant, but 

standard times were 4:00 p.m. and 9:00 p.m.

Teens received $2 per text-prompted web survey completed (24 texts sent), and received a 

$35 bonus for equipment return in good condition (i.e., phone, headphones, and charger), for 

a possible total of $83. Teens were also provided with unlimited talk, text, and internet use 

on the phones during the study period. In addition, teens could also earn up to $60 for 

referring other eligible teens to the study. Up to four eligible teens were allowed, for $15 per 

referral. Parental consent and teen assent were obtained. All study procedures were approved 

by the institution’s Institutional Review Board. Teens generally complied with the study 

protocol. All but one participant returned the phone and charger, and on average participants 

completed 68.4% of texts received, with over half (51.4%) completing at least 75% of texts.

About half (54.7%) of the participants were female. The average age was 14.8 (SD = .84). 

Participants were 52.4% White, 4.7% Asian, 11.8% African-American, 0.6% Pacific 

Islander, 24.7% multi-ethnic, and 5.9% Other/unreported. One fifth (21.8%) were Hispanic/

Latino.

Measures

Risk Behaviors—Risk behaviors assessed were 1) alcohol use and 2) other problem 

behaviors. Teens were asked if they had consumed alcohol since the last text. Response 

options were (a) no, (b) yes, since the last text, and (c) yes, doing this right now. The two 

“yes” responses were combined, and a summary variable was created indicating the percent 

of texts where the participant reported using alcohol over the month. Three items created for 

the study assessed problem behaviors since the last text. Items asked whether they had done 

anything that might get them in trouble with the law (for example, shoplifted, sold drugs, 

threatened someone, got into a fight), with school, or with their parents. Response options 

were (a) no, (b) yes, since the last text, and (c) yes, doing this right now. Items were 

dichotomized so that the two “yes” responses were combined, and then dichotomized items 

were summed across the three items to create an index reflecting the number of behaviors in 

which the respondents had engaged over the month (α= .71). Index scores were then 

averaged across texts.
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Observations of contextual risk

Social disorganization: Five items adapted from Perkins et al (1990) were used to assess 

social disorganization. Four items asked teens how much specific issues were present in the 

area where they were right at that moment: 1) property damage/vandalism, 2) litter/trash on 

streets/sidewalks, 3) drug use or drug dealing, and 4) groups of young people hanging 

around. Response options were 1 = none or hardly any to 5 = a lot. One item asked how safe 

they felt right now (1 = not safe at all to 5 = very safe). This item was reverse coded and then 

all five items were averaged to create an observed social disorganization scale, where higher 

scores indicated greater observed disorganization. Feelings of safety was included in the 

same scale with the other four items based on prior studies that included feelings of safety in 

measures of disorganization (e.g., Elliott et al., 1983, Arthur et al., 2002). Cronbach’s α = .

77, indicating adequate internal consistency reliability. Observed social disorganization 

scores were aggregated over the month.

Alcohol outlets: One item assessed the teen’s awareness of alcohol outlets in their activity 

space, asking whether they could see a liquor store or bar, or convenience store or grocery 

that sells alcohol (Yes/No). The percent of texts over the month in which teens’ were aware 

of an alcohol outlet was calculated.

Objectively measured indicators of contextual risk—Two objectively measured 

indicators were assessed: 1) social disorganization and 2) alcohol outlets.

Social disorganization: Low SES was used to assess social disorganization. Using 

American Community Survey 5-year estimates for 2009–2013, we created an index 

reflecting SES indicators of disorganization at the Census block group level. The index was 

calculated as the sum of the following proportions: overall unemployment, households 

receiving public assistance, low income persons (<100% poverty level), low income persons 

(100%–149% poverty level), high school dropouts, female-headed households, renter-

occupied houses, and moved in the previous year. Moderate internal reliability consistency 

was found (α = 0.76). This approach is consistent with measures of SES used in prior 

studies (Leventhal and Brooks-Gunn, 2000, Lynam et al., 2000, Andreias et al., 2010). We 

spatially joined the SES score for the Census block group in which participants were located 

at the time EMA surveys were submitted. To aggregate these values within participants, we 

calculated an average of the SES scores across all submitted EMA surveys. We standardized 

these scores at the person level prior to analysis.

Alcohol outlets: We geocoded all venues licensed to sell alcohol based on 2013 data from 

the California Department of Alcoholic Beverage Control, then calculated counts of bars 

(license types 23, 40, 42, 48, 61, and 75) and off-premise outlets (20 and 21). We assigned 

binary indicators to each EMA identifying whether either of these outlet types were within 

50m, 100m, and 200m buffers of the participant’s geographic location at the time the EMA 

survey was submitted. We then calculated the proportion of EMA surveys at which 

participants were proximate to any alcohol outlet at these buffer distances.
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Analyses

The units of analysis were the 170 participants

Descriptive analyses were conducted to examine frequencies and means for key variables. 

Bivariate correlations were then conducted to assess relationships among observed and 

objectively measured predictors, and between predictors and outcome variables. We used 

zero-inflated Poisson models for (i) the proportion of EMA surveys in which the participants 

indicated they had consumed alcohol, and (ii) the mean number of problem behaviors 

reported. Given concerns related to multi-collinearity, we did not combine the teens’ 

observations and objectively measured exposure to alcohol outlets and neighborhood 

disorganization within the same models. Rather, we related these exposure variables to the 

outcomes in separate models. The models for alcohol consumption accounted for zero-

inflation based on participants’ self-report of whether they had ever consumed alcohol 

during a baseline survey (completed prior to the month-long study period). Similarly, the 

models for problem behaviors accounted for zero-inflation based on self-reports of whether 

they had ever engaged in problem behaviors during the baseline survey. All models adjusted 

for participant sex, age, and ethnicity. We used a Vuong likelihood ratio test to assess fit for 

the zero-inflated Poisson model compared to a regular Poisson model (Vuong, 1989).

Results

Descriptive Analyses

Risk behaviors—Based on EMA data, almost one quarter (22.9%) of teens reported 

drinking in at least one text. Half (52.9%) of teens reported any problem behavior in any of 

the texts over the month. One quarter (28.8%) reported doing something that could get them 

in trouble with the law, one quarter (30.6%) reported doing something that could get them in 

trouble with school, and almost half (49.4%) reported doing something that could get them 

in trouble with parents.

Observations of contextual risk—Social disorganization: In EMA’s, teens reported 

average scores of 1.59 (SD = 0.51) for disorganization in their immediate environment at the 

time of the text (range = 1 to 3.02), indicating that teens tended to report low levels of 

disorganization in areas where they spent time. Alcohol outlets: On average, teens reported 

seeing an alcohol outlet in 13.1% of texts (SD = 17.1), with a range of 0 to 100%.

Objectively measured indicators of contextual risk—Social disorganization. About 

one fifth (22.1%) of participants were exposed to neighborhoods with low SES scores worse 

than the state median, indicating that teens tended to spend time in less disorganized 

neighborhoods. Alcohol outlets: On average teens were exposed to alcohol outlets (off-

premise and bars) at the 50m buffer at the time of 2.9% of texts (SD = 0.07), 8.1% (SD = 

0.16) of texts at the 100m buffer, and 19.2% (SD = 0.27) of texts at the 200m buffer.

Bivariate Analysis

Correlations between key variables are shown in Table 1. Observations of alcohol outlets 

were significantly and positively correlated with observations of greater social 
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disorganization, and objectively measured indicators of social disorganization and alcohol 

outlets (100m and 200m). Objectively measured indicators were correlated with each other 

as well. Observations of social disorganization were significantly positively correlated with 

objectively measured indicators of disorganization. Alcohol use and problem behavior were 

significantly correlated with each other.

Teens’ observations of disorganization were significantly positively related to both alcohol 

and problem behavior. Only objective indicators of alcohol outlets at 100m and 200m were 

correlated with alcohol use, but no objective indicators were related to problem behavior.

Multivariate Analysis

Results for the zero-inflated Poisson models are presented in Table 2. Teen observations and 

objective indicators of disorganization, and objective indicators of alcohol outlets (100m and 

200m only) were positively significantly related to alcohol use. Teen observations of 

disorganization were positively significantly related to problem behavior. Vuong test 

statistics were positive (p < 0.05) for all models, indicating that zero-inflated Poisson models 

provided a better fit than regular Poisson models.

Conclusions

Findings emphasize the importance of teens’ own observations of their environments for 

their risk behaviors. For alcohol consumption, both levels of observed disorganization in 

places where teens spend time as well as objectively measured data reflecting 

disorganization and alcohol outlets (100m and 200m only) in these same spaces were related 

to alcohol use. However, only teens’ observations of disorganization were related to problem 

behavior, while objectively measured data for this construct was unrelated. These findings 

are consistent with contextual theories that focus on the individual’s own interpretation of 

their environment (Bronfenbrenner, 1992, Jessor et al., 1995), and prior studies showing that 

teens’ observations of contextual risks are related to their risk behavior (Friese et al., 2015, 

Byrnes et al., 2007). Based on early work by Lerman (1967), it may be that teens who are 

aware of disorganization in their activity spaces may be so because they have already begun 

engaging in problem behaviors that expose them to these contextual risks. If this is the case, 

then observed disorganization in places where teens spend time may be an indicator for 

greater potential problem behavior in teens. This also raises the issue of selection vs. 

influence. Future studies should attempt to differentiate whether teens prone to problem 

behaviors choose to be in more disorganized neighborhoods, or whether being in those 

neighborhoods influence teens towards problem behaviors.

Given that objectively measured indicators were unrelated to problem behavior, our findings 

highlight the importance of assessing teens’ observations of contextual risks in places where 

they spend time. Although observations and objectively measured indicators of 

disorganization were significantly correlated with each other, only observations were related 

to problem behavior. This is consistent with research showing that residents and researchers 

tend to rate the same neighborhoods quite differently (Burton and Price-Spratlen, 1999). 

Even if researchers denote a context as a low-problem area based on a variety of indicators, 

if youth interpret their environment negatively, their behavior may be affected.
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Limitations of the study should also be noted. Incongruent geographic resolution may partly 

explain our results, because the highly resolved GPS data will be affected by aggregation 

bias to a lesser extent than the block group level objective measures. Objectively measured 

indicators of social disorganization are necessarily calculated within polygons and are 

commonly used to measure the neighborhoods in which individuals are located, so we 

considered it appropriate to use these objectively measured measures as the comparison for 

this analysis. Methods are available to describe social disorganization at higher geographic 

resolutions (e.g., Sampson et al., 1997, Furr-Holden et al., 2008); a pertinent question for 

future research would be to examine relationships using these objective measures of 

neighborhood conditions.

Data were cross-sectional, so causality cannot be determined. However, data are part of an 

ongoing, longitudinal study, so further waves will be available to examine relationships over 

time and provide stronger evidence of possible causation. Common method variance is 

another potential limitation (Doty and Glick, 1998). Since teens reported their own behavior 

and also reported their observations of the context where they were spending time, it is 

possible that observations were more strongly related to teen behaviors because the same 

person is more likely to respond to multiple scales in the same way. For example, people 

with more problem behaviors might see the world as more disorganized. However, although 

common method variance can inflate relationships reported by the same respondent, it can 

also deflate relationships observed, depending on the scales used to assess each construct 

(Doty and Glick, 1998).

This research has implications for prevention programming. An important focus may be on 

helping parents to understand what their teens observe in the contexts where they spend their 

time and becoming aware of the risks they may be exposed to in their daily activities. 

Parents’ awareness of youth stressors is related to more protective parenting strategies and 

better youth adjustment (Hartos and Power, 1997). Findings also suggest that teens’ 

observations of contextual risk in spaces where they spend time should at least be included 

in studies along with objectively measured data in considering teen risk behaviors. However, 

it is important for researchers to also consider drawbacks to including teens’ observations, 

such as increased time, expense (although using teens’ own cell phones could mitigate this), 

and possibility for self-report bias, as compared to objectively measured data.

Another area of importance is that not all teens exposed to high risk environments engage in 

risky behaviors and further work is needed to determine how some teens remain resilient in 

disruptive environments and remain relatively problem free. Future studies that develop a 

better understanding of how environments are destructive and what other family and 

neighborhood impacts can counter these neighborhood influences are needed, such as 

extending prior work showing the protective effect of family support on antisocial behavior 

for minority children living in highly disordered neighborhoods (Schofield et al., 2012). 

Future studies should also examine the factors that influence teens’ observations of 

contextual risk. For example, certain experiences in specific contexts such as spending time 

with deviant peers or victimization experiences may be important influences on how teens 

view their environments. Future directions should also include the possible mediating role of 

teens’ observations in the relationship between environmental characteristics and behavioral 
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outcomes, and moderating factors of this relationship. In addition, future work should 

explore influences of differing behavior and activity patterns on weekends vs weekdays. 

These directions may lead to a more comprehensive approach to preventing youth alcohol 

use and problem behavior within communities.

Acknowledgments

This study was supported by Eunice Kennedy Shriver National Institute of Child Health & Human Development 
(NICHD) R01HD078415 “Changing Environmental Influences on Adolescent Alcohol Use and Risk Behaviors,” 
H.F. Byrnes, PI. The contents of this paper are solely the responsibility of the authors and do not necessarily 
represent official views of NICHD or NIH.

References

Andreias L, Borawski E, Schluchter M, Taylor HG, Klein N, Hack M. Neighborhood influences on the 
academic achievement of extremely low birth weight children. J Pediatr Psychol. 2010; 35:275–283. 
[PubMed: 19584171] 

Arthur MW, Hawkins JD, Pollard JA, Catalano RF, Baglioni AJ Jr. Measuring risk and protective 
factors for substance use, delinquency, and other adolescent problem behaviors. The Communities 
That Care Youth Survey. Eval Rev. 2002; 26:575–601. [PubMed: 12465571] 

Basta LA, Richmond TS, Wiebe DJ. Neighborhoods, daily activities, and measuring health risks 
experienced in urban environments. Social Science and Medicine. 2010; 71:1943–1950. [PubMed: 
20980088] 

Brody GH, Ge X, Conger R, Gibbons FX, Murry VM, Gerrard M, Simons RL. The influence of 
neighborhood disadvantage, collective socialization, and parenting on African American children's 
affiliation with deviant peers. Child Development. 2001; 72:1231–1246. [PubMed: 11480944] 

Bronfenbrenner, U. The Ecology of Human Development: Experiments by Nature and Design. 
Cambridge, MA: Harvard University Press; 1979. 

Bronfenbrenner, U. Ecological systems theory. In: Vasta, R., editor. Six Theories of Child 
Development. London: Jessica Kingsley Publishers; 1992. 

Bronfenbrenner, U., Morris, PA. The bioecological model of human development. In: Lerner, RM., 
editor. Theoretical models of human development. 6th. Hoboken, NJ: Wiley; 2006. 

Burton LM, Jarrett RL. In the mix, yet on the margins: The place of families in urban neighborhood 
and child development research. Journal of Marriage and the Family. 2000; 62:1114–1135.

Burton, LM., Price-Spratlen, T. Through the eyes of children: An ethnographic perspective on 
neighborhoods and child development. In: Masten, AS., editor. Cultural Processes in Child 
Development. The Minnesota Symposia on Child Psychology. Mahwah, NJ: Lawrence Erlbaum; 
1999. 

Byrnes HF, Chen M-J, Miller BA, Maguin E. The Relative Importance of Mothers’ and Youths’ 
Neighborhood Perceptions for Youth Alcohol Use and Delinquency. Journal of Youth and 
Adolescence. 2007; 36:649–659. [PubMed: 25165406] 

Cohen Hubal EA, Sheldon LS, Burke JM, Mccurdy TR, Berry MR, Rigas ML, Zartarian VG, Freeman 
NC. Children's exposure assessment: a review of factors influencing Children's exposure, and the 
data available to characterize and assess that exposure. Environmental Health Perspectives. 2000; 
108:475–486.

Cook WK, Karriker-Jaffe KJ, Bond J, Lui C. Asian American problem drinking trajectories during the 
transition to adulthood: ethnic drinking cultures and neighborhood contexts. Am J Public Health. 
2015; 105:1020–1027. [PubMed: 25393183] 

Doty DH, Glick WH. Common methods bias: Does common methods variance really bias results? 
Organizational Research Methods. 1998; 1:374–406.

Dulin-Keita A, Casazza K, Fernandez JR, Goran MI, Gower B. Do neighbourhoods matter? 
Neighbourhood disorder and long-term trends in serum cortisol levels. J Epidemiol Community 
Health. 2012; 66:24–29. [PubMed: 20736487] 

Byrnes et al. Page 11

Health Place. Author manuscript; available in PMC 2018 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Elliott, D., Ageton, S., Huizinga, D., Knowles, B., Canter, R. The prevalence and incidence of 
delinquent behavior: 1976–1980. Boulder: Behavioral Research Institute; 1983. 

Elo IT, Mykyta L, Margolis R, Culhane JF. Perceptions of Neighborhood Disorder: The Role of 
Individual and Neighborhood Characteristics. Soc Sci Q. 2009; 90:1298–1320. [PubMed: 
20174462] 

Ennett ST, Flewelling RL, Lindrooth RC, Norton EC. School and neighborhood characteristics 
associated with school rates of alcohol, cigarette, and marijuana use. Journal of Health and Social 
Behavior. 1997; 38:55–71. [PubMed: 9097508] 

Epstein DH, Tyburski M, Craig IM, Phillips KA, Jobes ML, Vahabzadeh M, Mezghanni M, Lin J-L, 
Furr-Holden CDM, Preston KL. Real-time tracking of neighborhood surroundings and mood in 
urban drug misusers: Application of a new method to study behavior in its geographical context. 
Drug Alcohol Depend. 2014; 134:22–29. [PubMed: 24332365] 

Feng J, Glass TA, Curriero FC, Stewart WF, Schwartz BS. The built environment and obesity: A 
systematic review of the epidemiologic evidence. Health and Place. 2010; 16:175–190. [PubMed: 
19880341] 

Fite PJ, Vitulano M, Wynn P, Wimsatt A, Gaertner A, Rathert J. Influence of perceived neighborhood 
safety on proactive and reactive aggression. Journal of Community Psychology. 2010; 38:757–768.

Freisthler B. A spatial analysis of social disorganization, alcohol access, and rates of child 
maltreatment in neighborhoods. Children and Youth Services Review. 2004; 26:803–819.

Friese B, Grube JW, Seninger S. Drinking Among Native American and White Youths: The Role of 
Perceived Neighborhood and School Environment. J Ethn Subst Abuse. 2015; 14:287–307. 
[PubMed: 26114939] 

Furr-Holden CD, Smart MJ, Pokorni JL, Ialongo NS, Leaf PJ, Holder HD, Anthony JC. The NIfETy 
method for environmental assessment of neighborhood-level indicators of violence, alcohol, and 
other drug exposure. Prev Sci. 2008; 9:245–255. [PubMed: 18931911] 

Gesler WM, Meade MS. Locational and population factors in health care-seeking behavior in 
Savannah, Georgia. Health Services Research. 1988; 23:443–462. [PubMed: 3403277] 

Goldman-Mellor S, Margerison-Zilko C, Allen K, Cerda M. Perceived and Objectively-Measured 
Neighborhood Violence and Adolescent Psychological Distress. J Urban Health. 2016

Gruenewald PJ. The spatial ecology of alcohol problems: niche theory and assortative drinking. 
Addiction. 2007; 102:870–878. [PubMed: 17523980] 

Gruenewald PJ, Remer LG, Lascala EA. Testing a social ecological model of alcohol use: the 
California 50-city study. Addiction. 2014; 109:736–745. [PubMed: 24304295] 

Hartos JL, Power TG. Mothers’ awareness of their early adolescents’ stressors: Relation between 
awareness and adolescent adjustment. Journal of Early Adolescence. 1997; 17:371–389.

Hearst MO, Fulkerson JA, Maldonado-Molina MM, Perry CL, Komro KA. Who needs liquor stores 
when parents will do? The importance of social sources of alcohol among young urban teens. Prev 
Med. 2007; 44:471–476. [PubMed: 17428525] 

Hurd NM, Stoddard SA, Zimmerman MA. Neighborhoods, social support, and african american 
adolescents' mental health outcomes: a multilevel path analysis. Child Dev. 2013; 84:858–874. 
[PubMed: 23199188] 

Jessor R, Van Den Bos J, Vanderryn J, Costa FM, Turbin MS. Protective factors in adolescent problem 
behavior: Moderator effects and developmental change. Developmental Psychology. 1995; 
31:923–933.

Kelley-Baker, T., Voas, RB. Young Impaired Drivers: The Nature of the Problem and Possible 
Solutions. Woods Hole, MA: Transportation Research Board of the National Academies; 2009. 
Lack of information from national surveys: What we still need to learn about transition teens; p. 
94-101.

Kwan M-P. The uncertain geographic context problem. Annals of the Association of American 
Geographers. 2012; 102:958–968.

Kypri K, Bell ML, Hay GC, Baxter J. Alcohol outlet density and university student drinking: a national 
study. Addiction. 2008; 103:1131–1138. [PubMed: 18554346] 

Byrnes et al. Page 12

Health Place. Author manuscript; available in PMC 2018 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Lascala, E., Friesthler, B., Gruenewald, PJ. Population ecologies of drug use, drinking and related 
problems. In: Stockwell, T.Gruenewald, PJ.Toumbouro, JW., Loxley, W., editors. Preventing 
harmful substance use: The evidence base for policy and practice. New York: Wiley; 2005. 

Leal C, Chaix B. The influence of geographic life environments on cardiometabolic risk factors: a 
systematic review, a methodological assessment and a research agenda. Obesity Reviews. 2011

Lee RE, Cubbin C. Neighborhood Context and Youth Cardiovascular Health Behaviors. American 
Journal of Public Health. 2002; 92:428–436. [PubMed: 11867325] 

Lerman P. Argot, symbolic deviance and subcultural delinquency. Am Sociol Rev. 1967; 32:209–224. 
[PubMed: 4167091] 

Leventhal T, Brooks-Gunn J. The neighborhoods they live in: The effects of neighborhood residence 
on child and adolescent outcomes. Psychological Bulletin. 2000; 126:309–337. [PubMed: 
10748645] 

Lynam DR, Caspi A, Moffitt TE, Wikstrom PO, Loeber R, Novak S. The interaction between 
impulsivity and neighborhood context on offending: the effects of impulsivity are stronger in 
poorer neighborhoods. J Abnorm Psychol. 2000; 109:563–574. [PubMed: 11195980] 

Maddison R, Jiang Y, Vander Hoorn S, Exeter D, Mhurchu CN, Dorey E. Describing patterns of 
physical activity in adolescents using global positioning systems and accelerometry. Pediatric 
Exercise Science. 2010; 22:392–407. [PubMed: 20814035] 

Mason M, Mennis J, Light J, Rusby J, Westling E, Crewe S, Way T, Flay B, Zaharakis N. Parents, 
Peers, and Places: Young Urban Adolescents' Microsystems and Substance Use Involvement. J 
Child Fam Stud. 2016; 25:1441–1450. [PubMed: 27445451] 

Mason M, Mennis J, Way T, Light J, Rusby J, Westling E, Crewe S, Flay B, Campbell L, Zaharakis N, 
Mchenry C. Young adolescents' perceived activity space risk, peer networks, and substance use. 
Health Place. 2015; 34:143–149. [PubMed: 26026598] 

Mason MJ. Attributing activity space as risky and safe: The social dimension to the meaning of place 
for urban adolescents. Health and Place. 2010; 16:926–933. [PubMed: 20537934] 

Mennis J, Mason M, Light J, Rusby J, Westling E, Way T, Zahakaris N, Flay B. Does substance use 
moderate the association of neighborhood disadvantage with perceived stress and safety in the 
activity spaces of urban youth? Drug Alcohol Depend. 2016; 165:288–292. [PubMed: 27372218] 

Pasch KE, Hearst MO, Nelson MC, Forsyth A, Lytle LA. Alcohol outlets and youth alcohol use: 
exposure in suburban areas. Health and Place. 2009; 15:642–646. [PubMed: 19084464] 

Paschall MJ, Grube JW, Black C, Ringwalt CL. Is commercial alcohol availability related to adolescent 
alcohol sources and alcohol use? Findings from a multilevel study. Journal of Adolescent Health. 
2007; 41:168–174. [PubMed: 17659221] 

Perkins DD, Florin P, Rich RC, Wandersman A, Chavis DM. Participation and the Social and Physical 
Environment of Residential Blocks: Crime and Community Context. American Journal Of 
Community Psychology. 1990; 18:83–115.

Reboussin BA, Song EY, Wolfson M. The impact of alcohol outlet density on the geographic 
clustering of underage drinking behaviors within census tracts. Alcoholism: Clinical and 
Experimental Research. 2011; 35:1541–1549.

Ross CE, Mirowsky J. Neighborhood disadvantage, disorder, and health. J Health Soc Behav. 2001; 
42:258–276. [PubMed: 11668773] 

Samhsa. Center for Behavioral Health Statistics and Quality, National Survey on Drug Use and Health. 
2013 and 2014 [Online]. 2014. Available: http://www.samhsa.gov/data/sites/default/files/NSDUH-
DetTabs2014/NSDUHDetTabs2014.pdf

Sampson RJ, Groves WB. Community structure and crime: Testing social-disorganization theory. 
American Journal of Sociology. 1989; 94:774–802.

Sampson RJ, Raudenbush SW, Earls F. Neighborhoods and violent crime: A multilevel study of 
collective efficacy. Science. 1997; 277:918–924. [PubMed: 9252316] 

Schofield TJ, Conger RD, Conger KJ, Martin MJ, Brody G, Simons R, Cutrona C. Neighborhood 
disorder and children's antisocial behavior: the protective effect of family support among Mexican 
American and African American Families. Am J Community Psychol. 2012; 50:101–113. 
[PubMed: 22089092] 

Byrnes et al. Page 13

Health Place. Author manuscript; available in PMC 2018 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs2014/NSDUHDetTabs2014.pdf
http://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs2014/NSDUHDetTabs2014.pdf


Shaw, CR., Mckay, HD. Juvenile delinquency and urban areas. Chicago: The University of Chicago 
Press; 1942. 

Tobler AL, Komro KA, Maldonado-Molina MM. Relationship Between Neighborhood Context, 
Family Management Practices and Alcohol Use Among Urban, Multi-ethnic, Young Adolescents. 
Prevention Science. 2009

Treno AJ, Ponicki WR, Remer LG, Gruenewald PJ. Alcohol outlets, youth drinking, and self-reported 
ease of access to alcohol: a constraints and opportunities approach. Alcoholism: Clinical and 
Experimental Research. 2008; 32:1372–1379.

Truong KD, Sturm R. Alcohol environments and disparities in exposure associated with adolescent 
drinking in California. American Journal of Public Health. 2009; 99:264–270. [PubMed: 
19059870] 

Urban JB, Lewin-Bizan S, Lerner RM. The role of neighborhood ecological assets and activity 
involvement in youth developmental outcomes: Differential impacts of asset poor and asset rich 
neighborhoods. Journal of Applied Developmental Psychology. 2009; 30:601–614.

Voas RB, Kelley-Baker T. Licensing teenagers: Nontraffic risks and benefits in the transition to driving 
status. Traffic Injury Prevention. 2008; 9:88–97.

Vuong QH. Likelihood ratio tests for model selection and non-nested hypotheses. Econometrica. 1989; 
57:307–333.

Wiehe SE, Carroll AE, Liu GC, Haberkorn KL, Hoch SC, Wilson JS, Fortenberry JD. Using GPS-
enabled cell phones to track the travel patterns of adolescents. Int J Health Geogr. 2008; 7:22. 
[PubMed: 18495025] 

Wiehe SE, Kwan MP, Wilson J, Fortenberry JD. Adolescent health-risk behavior and community 
disorder. Plos One. In press. 

Wight RG, Botticello AL, Aneshensel CS. Socioeconomic Context, Social Support, and Adolescent 
Mental Health: A Multilevel Investigation. Journal of Youth and Adolescence. 2006; 35:115–126.

Wilson, WJ. The Truly Disadvantaged: The Inner City, the Underclass and Public Policy. Chicago: 
University of Chicago Press; 1987. 

Wright KA, Kim B, Chassin L, Losoya SH, Piquero AR. Ecological Context, Concentrated 
Disadvantage, and Youth Reoffending: Identifying the Social Mechanisms in a Sample of Serious 
Adolescent Offenders. Journal of Youth and Adolescence. 2014; 43:1781–1799. [PubMed: 
25146466] 

Xue Y, Zimmerman MA, Caldwell CH. Neighborhood residence and cigarette smoking among urban 
youths: the protective role of prosocial activities. American Journal of Public Health. 2007; 
97:1865–1872. [PubMed: 17761584] 

Zenk SN, Schulz AJ, Matthews SA, Odoms-Young A, Wilbur J, Wegrzyn L, Gibbs K, Braunschweig 
C, Stokes C. Activity space environment and dietary and physical activity behaviors: a pilot study. 
Health and Place. 2011; 17:1150–1161. [PubMed: 21696995] 

Byrnes et al. Page 14

Health Place. Author manuscript; available in PMC 2018 January 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Byrnes et al. Page 15

Ta
b

le
 1

B
iv

ar
ia

te
 c

or
re

la
tio

ns
 a

m
on

g 
ke

y 
va

ri
ab

le
s 

(N
=

17
0)

.

V
ar

ia
bl

e
1

2
3

4
5

6
7

8

1.
 A

lc
oh

ol
 u

se
1.

00

2.
 P

ro
bl

em
 b

eh
av

io
r

0.
41

**
*

1.
00

3.
 O

bs
er

ve
d 

di
so

rg
an

iz
at

io
n

0.
37

**
*

0.
34

**
*

1.
00

4.
 O

bj
ec

tiv
e 

in
di

ca
to

rs
 o

f
di

so
rg

an
iz

at
io

n
0.

05
−

0.
03

0.
34

**
*

1.
00

5.
 O

bs
er

ve
d 

al
co

ho
l o

ut
le

ts
0.

09
0.

12
0.

42
**

*
0.

32
**

*
1.

00

6.
 O

bj
ec

tiv
el

y 
m

ea
su

re
d 

al
co

ho
l

ou
tle

ts
 (

50
m

)
−

0.
03

0.
00

0.
12

0.
13

0.
10

1.
00

7.
 O

bj
ec

tiv
el

y 
m

ea
su

re
d 

al
co

ho
l

ou
tle

ts
 (

10
0m

)
0.

18
*

0.
03

0.
25

**
0.

22
**

0.
38

**
*

0.
59

**
*

1.
00

8.
 O

bj
ec

tiv
el

y 
m

ea
su

re
d 

al
co

ho
l

ou
tle

ts
 (

20
0m

)
0.

22
**

−
0.

03
0.

24
**

0.
34

**
*

0.
44

**
*

0.
37

**
*

0.
62

**
*

1.
0

0

N
ot

e.

* p<
 .0

5,

**
p 

<
 .0

1,

**
* p 

<
 .0

01

Health Place. Author manuscript; available in PMC 2018 January 04.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Byrnes et al. Page 16

Table 2

Adjusted incidence rate ratios from zero-inflated Poisson models for the proportion of EMA responses in 

which participants reported consuming alcohol and problem behaviors

Alcohol Consumptiona Problem Behaviorsb

IRR (95% CI) p-value IRR (95% CI) p-value

Observed disorganization 2.42 2.09 2.81 < 0.001 2.87 1.63 5.07 < 0.001

Objective indicators of
  disorganization
  (standardized) 1.25 1.10 1.41 0.001 0.98 0.64 1.49 0.910

Observed alcohol outlets 1.05 0.69 1.61 0.813 3.31 0.61 18.01 0.167

Objectively measured alcohol
  outlets (50m) 0.28 0.03 2.41 0.248 1.70 0.02 145.25 0.815

Objectively measured alcohol
  outlets (100m) 3.45 2.12 5.63 < 0.001 1.49 0.20 10.87 0.696

Objectively measured alcohol
  outlets (200m) 2.56 1.95 3.35 < 0.001 0.92 0.24 3.62 0.910

All models adjusted for participant sex, age, and race/ethnicity; italicized estimates denote p < 0.05; Vuong tests positive with p > 0.05 for all 
models

a
Alcohol consumption models account for zero-inflation according to alcohol use in baseline survey

a
Problem behaviors models account for zero-inflation according to problem behaviors in baseline survey
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