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Abstract

Background: Studies have shown associations between neighborhood disadvantage and alcohol 

misuse among adults. Less is known about the role of neighborhood context in young adults 

(YAs), who engage in more disordered forms of alcohol use compared to other age groups. Using 

data collected monthly, this study examined whether YAs reported more alcohol use and 

consequences when they were living in neighborhoods with greater concentration of poverty.

Method: This study used data from 746 participants aged 18-23 years living in the Seattle, WA, 

region. Surveys were administered each month for 24 consecutive months. Measures included 

typical number of drinks per week and past month count of alcohol-related consequences. 

Residential addresses at each month were geocoded and linked to census-tract level percentage of 

households living at or below poverty threshold. Multilevel over-dispersed Poisson models were 

used to estimate associations between standardized monthly deviations in tract-level poverty from 

one’s average and alcohol outcomes.

Results: Across 14,247 monthly observations, the mean number of typical drinks per week was 

4.8 (SD = 7.4) and the mean number of alcohol consequences was 2.1 (SD = 3.5). On months 

when they were living in neighborhoods with higher levels of poverty than their average, 

participants reported significantly higher levels of alcohol consequences (Count Ratio = 1.05; p 

= .045).
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Conclusion: YAs may engage in more problematic forms of drinking when they reside in 

neighborhoods with higher levels of disadvantage. During a time of frequent residential changes, 

YAs moving to more disadvantaged neighborhoods may benefit from additional supports.
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1. Introduction

Young adults, typically defined as individuals aged 18-25, are more likely to use alcohol and 

to experience alcohol-related consequences than other age groups (Hingson et al., 2017; 

Schulenberg et al., 2018; Schulenberg, and Maggs, 2002). Although alcohol use in young 

adulthood is normative and may facilitate important developmental tasks such as identity 

exploration, autonomy development, and the achievement of social goals (Arnett, 2005; 

Schulenberg, and Maggs, 2002), alcohol use, and especially heavy alcohol use, is also 

related to many negative outcomes, including emergency department visits (Elder et al., 

2004; White et al., 2018), traffic-related injuries and fatalities and other unintentional 

injuries (Hingson et al., 2017), and cognitive impairments (Carbia et al., 2017). Young adults 

also have a higher prevalence of alcohol use disorder than any other age group (Grant et al., 

2015). As such, identifying risk factors for patterns of heavy alcohol use is a public health 

concern. While most of the work investigating the etiology of high-risk alcohol use has 

focused on individual-level factors, there is emerging research that suggests that ecological-

level contexts, more specifically residential neighborhoods, may influence risk among 

adults.

Although not entirely consistent, the extant literature points to a potential role of 

neighborhood-level poverty and socioeconomic disadvantage on excessive alcohol use (e.g., 

Brenner et al., 2015; Cerdá et al., 2010; Duncan et al., 2002; Karriker-Jaffe et al., 2012; 

McKinney, et al., 2012; Rhew et al., 2018). For example, Cerdá and colleagues (2010) found 

that individuals with greater exposure to residential neighborhoods with high levels of 

poverty showed a greater subsequent frequency of alcohol consumption and likelihood of 

heavy episodic drinking. As described by social disorganization theory (Sampson and 

Groves, 1989), impoverished neighborhoods may lack the material and social resources to 

maintain prosocial bonds and social cohesion among residents, which could lead to a lack of 

informal social control and disorganization and more permissive norms around alcohol and 

other substance use. Further, disadvantaged and disorganized neighborhoods may have 

higher levels of psychosocial stressors (e.g., crime, physical disorder) and lack psychosocial 

resources that may lead to use of alcohol or other substances as a coping strategy.

Most studies of neighborhood context and alcohol use, and health more broadly, have been 

cross-sectional (Arcaya et al., 2016). Further, of the extant longitudinal studies, most have 

assessed the between-person association between a neighborhood variable ascertained at one 

time point and an outcome at a subsequent time point, typically a year or more later (e.g., 

Martin- Storey et al., 2013). During young adulthood, a developmental period often marked 

by frequent residential changes, it would be of particular interest to investigate finer 
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temporal scales to assess whether an individual’s alcohol use and consequences vary with 

their concurrent levels of neighborhood disadvantage. Longitudinal design studies with 

frequent assessments of the neighborhood exposure and the outcomes could allow 

researchers to explore this question by estimating within-person associations that describe 

whether living in a neighborhood with higher levels of disadvantage compared to one’s own 

average level of neighborhood disadvantage over time is associated alcohol use and 

consequences. Such within-person approaches also offer a complementary method to 

improve causal inference for neighborhood effects research by accounting for person-level 

measured and unmeasured factors that could bias results (Jokela, 2015).

This study took advantage of a unique longitudinal study that surveyed young adults, aged 

18 to 23 years at baseline, monthly for 24 consecutive months. This allowed us to assess 

whether typical drinking and alcohol-related consequences were higher on months when 

individuals were living in neighborhoods of greater poverty than their average across all 

months during the study period. Because of prior studies that suggested that the role of 

neighborhood factors in alcohol use may vary by sex (Ahern et al., 2008; Karriker-Jaffe et 

al., 2012; Matheson et al., 2012) and because of the important social context of 4-year 

college (Barnes et al., 2010; Dawson et al., 2004; Slutske, 2005) as well as whether the 

young adult lives with parents (Gfoerer et al., 1997), we also explored moderation of within-

person associations by sex, college attendance, and living with parents.

2. Materials and methods

2.1. Participants and Design

A community sample was recruited for this longitudinal study. Young adults in the broader 

Seattle, Washington metropolitan area were recruited via online and social media advertising 

(e.g., Craigslist, Facebook), flyering, advertisements in local and school newspapers, and 

other outreach activities (see Patrick et al., 2018 for additional details). All recruitment 

materials had the study contact phone number and a link to access the study website. 

Interested individuals were asked to complete a brief online eligibility survey. Initial 

eligibility criteria for the study included residing within the greater Seattle metropolitan area 

(i.e., 60 miles from study offices), having a valid email address, reporting drinking alcohol at 

least once in the last year, and being willing to come to the study office for an initial 

appointment. We had 779 young adults meet eligibility criteria, schedule and complete their 

initial appointment and baseline survey (out of 1,644 eligible, most not completing baseline 

survey was due to incompatibility of scheduling in-person appointment). During the 1.5-2 

hour in-person appointment at the research study site, young adults completed age 

verification and informed consent with study staff and then completed on their own a 

baseline assessment on study computers. For the next consecutive 24 months, beginning the 

1st day of the month, participants were invited to complete an online monthly survey about 

social role transitions and alcohol use during the previous month. We had excellent retention 

throughout the two years of data collection, with monthly completion rates ranging from 

78.4% to 97.7%. Participants were compensated $40 in Amazon gift cards for the baseline 

assessment and between $20 and $45 for monthly surveys depending on survey length. The 

study had university Institutional Review Board approval and no adverse events occurred.
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2.2. Measures

2.2.1. Neighborhood poverty.—As part of the study, participants were asked each 

month to report their current residential address. These addresses were geocoded and then 

linked to the census tract where the residence was located. Geocoding was performed using 

ArcGIS Desktop 10.6.1 (ESRI, 2014) using King County E-911 address points as the 

reference data set. Minimum match score was set to 100, and any addresses not matching 

automatically were reviewed interactively and matched where possible using other sources 

such as Google Maps. The proportion of residents within each participant’s census tract 

living at or below poverty was obtained from the American Community Survey using a five-

year average. This measure has been widely used as an indicator of neighborhood 

socioeconomic conditions in epidemiologic research and has been linked to heavy alcohol 

use and related problems in multiple studies (e.g., Cerdá et al., 2010; McKinney et al., 

2012).

2.2.2. Alcohol use and consequences.—Total drinks per week was assessed using a 

modified Daily Drinking Questionnaire (Collins et al., 1985). Each month participants were 

asked, “Consider a typical week during the last three months. How much alcohol (measured 

in number of standard drinks), on average, do you drink each day of a typical week?” The 

total number of drinks in a typical week was calculated as a sum score. For analyses, we 

recoded the maximum possible value to 50. Alcohol-related consequences were assessed 

with the Brief Young Adult Alcohol Consequences Questionnaire (BYAACQ; Kahler et al., 

2005). This measure consists of self-ratings of 24 possible alcohol-related consequences. For 

each of the items, participants indicated whether or not they experienced the consequence in 

the previous 30 days. The sum of the responses was calculated to represent the count of past 

month consequences.

2.2.3 Demographics.—We obtained demographic information at baseline, including 

age, biological sex, sexual orientation, race, Hispanic ethnicity, and parents’ highest level of 

education. At baseline, participants were also asked to report whether they experienced any 

financial difficulties in the past 12 months in six categories (cash-flow difficulties, saving 

money, inability to do things they wanted to do due to lack of money, inability to pay bills, 

trying to secure a loan, other). The sum of the financial items was calculated as a measure of 

financial distress (0 to 6). At each month, participants reported whether or not they were 

currently attending a 4-year college, were living at their parent’s homes, and had a 

residential move in the prior month.

2.3. Data Analytic Plan

To examine associations between neighborhood-level poverty and alcohol outcomes, we 

used generalized mixed effects models (GLMMs) with maximum likelihood estimation to 

account for the clustering of repeated observations within individuals over the 24-month 

study and a separate clustering of individuals within census tracts within any given month. A 

random intercept was specified for each individual and census tract. To disaggregate 

between- and within-person effects, we included two covariates for neighborhood poverty 

(Curran, and Bauer, 2011). The first was a time-fixed (Level 2) covariate for the mean level 

of neighborhood poverty across all available months of data for a given person, 
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i neigℎborℎood povertyi . The second was a time-varying (Level 1) covariate for the deviation 

between one’s neighborhood poverty at month j from their average neighborhood poverty 

across all months (neigℎborℎood povertyij− − neigℎborℎood povertyi). To assist with 

interpretation, we standardized both neighborhood poverty covariates such that each had a 

mean of 0 and standard deviation of 1.

We further included time-fixed covariates for sex (0: female; 1: male), sexual orientation (0: 

heterosexual; 1: non-heterosexual), dummy codes for race (white [referent group], Asian, 

other), Hispanic ethnicity, highest level of education completed by parents (0: less than 

undergraduate degree; 1: Bachelor’s degree or more), age at baseline in years, and baseline 

financial difficulties; and time-varying covariates for duration since baseline (in years, for 

ease of interpretation), 4-year college attendance, living with parents, and residential move 

in the past month.

The monthly outcomes in the analyses were the typical number of drinks per week and the 

number of alcohol-related consequences. Both variables were discrete non-negative integers 

showing a positive skew. Further, because both variables showed over-dispersion, with the 

variance exceeding the mean, an over-dispersed Poisson version of the GLMM was used. 

Count ratios (CRs; also referred to as rate ratios) were estimated to describe the proportional 

change in the outcome associated with a 1-unit increase in the covariate conditional on 

random effects (Atkins et al., 2013). In separate models, we also examined whether sex and 

four-year college status and living with parents that month moderated the association 

between within-person neighborhood poverty and the alcohol outcomes by including 

interaction terms (e.g., monthly-deviation-in-neighborhood-poverty-x-college-status).

In this study sample, 45.3% of participants lived in one census tract during the study period. 

In primary analyses, all participants were included. As sensitivity analyses we excluded 

those participants living in only one census tract.

As mentioned above, there were missing data over the course of the study with response 

rates for the monthly surveys ranging from 78.4% to 97.7%. The mean number of monthly 

surveys completed out of a possible 24 was 19.1 and the median was 22 (range: 1 to 24). 

GLMMs utilize all available data and should yield unbiased estimates in the presence of 

missing data assuming that data were missing at random; that is, missingness was only 

related to measured variables (Atkins, 2005; Diggle et al., 2002).

All analyses were conducted using R statistical software version 3.5 (Team, 2013) and the 

“lme4” package (Bates et al., 2014) was used to run the GLMMs.

3. Results

Analyses included 14,247 data from among 746 participants with at least one month of 

alcohol outcome data and non-missing baseline covariate data. There were a total of 578 

unique census tracts represented. Table 1 shows characteristics of the study sample. Of note, 

the mean percentage of months that participants were attending 4-year college during the 

course of the study was 37.6% (SD = 41.1; range: 0, 100). The percentage of participants 
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attending 4-year college at any time during the study was 58.5%. On average, participants 

lived with their parents on 32.3% of months during the study (SD = 36.0; range: 0, 100) and 

66.6% lived with their parents at some point during the study.

The mean number of typical drinks per week across all observations was 4.8 (SD = 7.4; 

range: 0, 50) and the mean number of alcohol-related consequences was 2.1 (SD = 3.5; 

range: 0, 24). There was substantial within-person variability in the alcohol outcomes with 

an average within-person SD of 3.4 for typical drinking and 1.8 for alcohol consequences.

In the census tracts represented, the average percentage of residents living at or below 

poverty within the tract was 18.3 (SD = 16.4; range: 0, 64.7). The average number of census 

tracts in which an individual resided across the course of the study was 1.8. Although the 

majority of variance in neighborhood poverty was between-person, there was still substantial 

within-person variance (ICC = 0.74). Before standardization for statistical models, the SD of 

the person-mean (Level 2) of neighborhood poverty was 14.1 and the average SD of the 

within-person (Level 1) monthly deviation in neighborhood poverty from one’s average was 

8.3.

Table 2 shows results from the GLMMs for the association of neighborhood poverty and 

other covariates with the typical drinking. There was a statistically significant between-

person association such that, for a given level of random effects, a 1-SD (14.1%) increase in 

average neighborhood poverty concentration over the course of the study was associated 

with a 23% increase in the count of typical drinks consumed per week (CR = 1.23; 95% CI: 

1.07, 1.41; p = 0.003). Although young adults consumed more alcohol in months when they 

lived in neighborhoods with higher levels of poverty than their average, this within-person 

association was not statistically significant (CR = 1.04; 95% CI: 0.99, 1.10; p = 0.120). For 

other time-fixed covariates, we found significantly higher levels of typical drinking Whites 

compared to Asians and among heterosexual compared to non-heterosexual participants. In 

terms of other time-varying covariates, typical drinking tended to decline over the course of 

the study and was higher during months when an individual reported being in 4-year college 

and if they reported a move that month. However, typical drinking was lower when living 

with parents. When examining moderation, the association between neighborhood poverty 

and typical drinking varied according to whether the participant was living with one’s 

parents (interaction-b = 0.07; p = 0.008). Monthly deviations in neighborhood poverty were 

significantly associated with greater typical drinking when living with parents (CR = 1.09; p 

= 0.006), but not when living away from parents (CR = 1.02; p = 0.368). There were no 

statistically significant interactions of monthly neighborhood poverty with sex (interaction-b 

= 0.03; p = 0.177) nor college status (interaction-b = 0.02; p = 0.453).

There were both between- and within-person associations of neighborhood poverty with 

alcohol-related consequences (Table 3). Individuals who on average resided in more 

impoverished neighborhoods reported a greater number of consequences (CR = 1.27; 95% 

CI: 1.10, 1.46; p = 0.001). Further, on months when they lived in neighborhoods with a 1 SD 

higher deviation in neighborhood poverty than their overall average, individuals reported 5% 

more consequences (CR = 1.05; 95% CI: 1.00, 1.11; p = 0.045). In regards to other 

covariates, more consequences were reported among heterosexual compared to non-
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heterosexual participants, Whites compared to Asians, and those reporting greater financial 

difficulties at baseline. Finally, there were higher levels of consequences during months 

when the participant reported attending 4-year college, but lower levels of consequences as 

the study progressed and when living with parents. There was no statistically significant 

moderation of associations by sex (interaction-b = −0.03; p = 0.244), 4-year college 

attendance (interaction-b = 0.04; p = 0.104), nor living with parents (interaction-b = 0.01; p 

= 0.638).

Sensitivity analyses restricted models to 7,789 monthly observations from 396 participants 

who resided in at least two different census tracts over the course of the study. For typical 

drinking, the associations became somewhat attenuated and were no longer statistically 

significant for both the between-person (CR = 1.16; 95% CI: 0.96, 1.39; p = 0.119) and 

within-person associations (CR = 1.02; 95% CI: 0.96, 1.07; p = 0.600). The findings for 

alcohol consequences, however, remained nearly identical in magnitude compared to the 

original results for the between-person (CR = 1.31; 95% CI: 1.08, 1.59; p = 0.006) and 

within-person (CR = 1.05; 95% CI: 1.00, 1.11; p = 0.069) associations.

4. Discussion

In this study that followed young adults monthly for 24 consecutive months, we found both 

between- and within-person associations between neighborhood poverty and alcohol use and 

consequences. Individuals who lived in more disadvantaged neighborhoods over the course 

of the study on average tended to report higher levels of typical drinking and alcohol-related 

consequences on any given month. This between-person association may be at least partially 

due to effects of exposure to greater levels of neighborhood poverty, but another explanation 

is that individuals who are more prone to live in disadvantaged neighborhoods for whatever 

reason may be more likely to use alcohol and experience consequences. However, when 

examining within-person associations that reduce potential biases due to unmeasured 

person-level factors, individuals reported higher levels of negative alcohol-related 

consequences during months when they resided in neighborhoods with higher levels of 

poverty than their average, pointing to possible independent environmental effects. Although 

not reaching statistical significance, the within-person association for typical drinking was of 

similar magnitude as the association for alcohol consequences.

These results are consistent with previous cross-sectional and longitudinal studies showing 

associations between neighborhood disadvantage and heavier alcohol consumption and more 

problematic forms of use (Cerdá et al., 2010; Rhew et al., 2018). The current study findings 

are notable in that they capture month-to-month temporal changes in alcohol outcomes and 

neighborhood context within a relatively short period (two years). The impact of 

neighborhood disadvantage on alcohol behaviors, then, may be quickly embodied by young 

adults. This sensitivity to neighborhood disadvantage for young adults may be amplified due 

to increased individual psychosocial stresses during a developmental period of multiple 

social role transitions and pressures. A lack of material and psychosocial resources within 

one’s neighborhood that could buffer against one’s own experience of psychosocial stress 

may be particularly felt by young adults and cause them to use alcohol as a method to cope 

with stress. Future research should explore this and other potential mechanisms such as the 
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influence of neighborhood norms around permissibility of excessive alcohol use as well as 

the potential interplay of additional measurable neighborhood factors towards alcohol 

misuse in young adults (Rhew et al., 2017).

If replicated in future research, these study findings may have important public health 

implications. During this time of residential mobility, young adults moving to more 

disadvantaged neighborhoods may benefit from additional supports. For example, there has 

been increasing interest in adaptive interventions that consider changes in individuals’ 

experiences, circumstances, and environments as they occur (Chaix, 2018; Nahum-Shani et 

al., 2017). It may be useful to incorporate individuals’ residential changes, particularly 

moves to more disadvantaged neighborhoods, into such types of interventions. Further, 

although this study focused on within-person associations and may have more direct 

implications for person-level interventions, this work may also suggest the need for 

neighborhood-level strategies that address modifiable macro-environmental factors. For 

example, there may be modifiable neighborhood contextual factors that often arise in 

disadvantaged areas that could be targets of intervention such as norms around excessive 

alcohol use (Ahern et al, 2008) or social disorganization (Cambron et al., 2017; Winstanley 

et al., 2008).

This study had a number of important strengths. We were able to take advantage of a rich 

study with intensive longitudinal data collection consisting of monthly assessments over 24 

consecutive months during a life period including important developments in social 

transitions and health behaviors. This allowed us to look at month-to-month temporal 

within-person changes with a reduced risk of recall bias given that participants needed to 

only consider their past month’s behaviors and statuses. Further, we were able to geocode 

participants’ residential addresses at each month and link them to an objective measure of 

neighborhood disadvantage, which removed same-source bias (Diez-Roux, 2007).

However, the study should also be considered in light of important limitations. This study 

was recruited from a specific urban region in the Pacific Northwest and results may not be 

generalizable to young adults across other geographic contexts. Relatedly, the study sample 

was restricted in terms of racial diversity. Although research has documented racial/ethnic 

heterogeneity in the association between neighborhood socioeconomic conditions and 

alcohol use (Karriker-Jaffe et al., 2012), we were not adequately powered to fully examine 

this in our study sample. The recruitment methods used for this study sample involved social 

media and other online forms of advertisements. Thus, this sample may not necessarily be 

representative of the young adult population in the region. However, this recruitment 

strategy allowed us to approach an otherwise hard-to-reach population of young adults that 

has been difficult to recruit into research studies via traditional methods such as random 

digit dialing. Further, because this study was focused on the association between variables of 

interest (notably at the within-person level) and not on providing descriptive epidemiologic 

prevalence estimates, obtaining a truly representative sample may not be necessary 

(Rothman et al., 2013). Another limitation was that an administrative boundary, census tract, 

was used to define neighborhood in this study. Given their variability in size and the 

potential heterogeneity of spatial clusters of poverty within a census tract, this and other 

forms of administrative geographic units may not represent the lived neighborhood of 
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exposure and experience. However, we would expect the measurement error for 

neighborhood disadvantage to be non-differential with respect to the alcohol outcomes and 

thus results would be conservative. Finally, although we were able to adjust for multiple 

time-varying and time-fixed covariates, it is possible that there may be residual confounding 

or confounding due to other unmeasured factors that may account for the observed 

associations.

Young adulthood is an important developmental period that involves multiple social 

transitions (Arnett, 2000), including increased residential mobility. This study found that 

individuals navigating this developmental period showed greater levels of alcohol-related 

consequences when they were living in areas with greater levels of poverty. Thus, in addition 

to the risks posed by stresses related to role transitions (Bachman et al., 2013; Cadigan et al., 

2019), young adults may be more vulnerable to hazardous alcohol use when living in more 

disadvantaged areas. Further research using more diverse study samples with additional 

measures of neighborhood features may bring more clarity to how neighborhood contexts 

shape alcohol use. In addition, there may be environmental factors outside of one’s 

neighborhood of residence that could influence young adults’ alcohol use. Future research 

that integrates global positioning system (GPS) with ecological momentary assessment 

(EMA) methods could uncover geospatial factors across young adults’ activity spaces that 

influence hazardous alcohol use at even finer spatial and temporal scales to inform novel 

intervention approaches (Freisthler et al., 2014; Mair et al., 2019; Stahler et al., 2013).
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Highlights

• This study used monthly data over 2 years on neighborhood poverty and 

alcohol use in young adults.

• When living in higher poverty neighborhoods, young adults reported more 

alcohol-related consequences.

• Young adults may benefit from intervention approaches that consider their 

neighborhood context.
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Table 1.

Characteristics of the study sample

Characteristic Mean (SD) or %

Male sex 43.6

Race

  White 59.1

  Asian 18.2

  Other 22.7

Hispanic ethnicity 8.3

Highest level of parental education

  High school diploma or less 10.1

  Some college, trade, or vocational school 23.8

  Bachelor’s degree 29.7

  Graduate or professional degree 36.4

Baseline age 20.6 (1.7)

Number of moves 1.6 (1.5)

Baseline number of financial difficulties 1.7 (1.4)

Proportion of months attending 4-year college 37.6 (41.1)

Proportion of months living at parents’ home 32.3 (36.0)
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Table 2.

Results from generalized linear mixed effects models for association of neighborhood poverty and other 

covariates with past month typical drinking.

CR 95% CI p-value

Neighborhood covariates

Average neighborhood poverty 1.23 1.07, 1.41 0.003

Monthly deviation in neighborhood poverty 1.04 0.99, 1.10 0.120

Time-fixed covariates

Male sex 1.24 0.99, 1.54 0.057

Non-heterosexual orientation 0.65 0.50, 0.85 0.002

Hispanic ethnicity 1.20 0.80, 1.81 0.378

Race

  White (reference) -- -- --

  Asian 0.48 0.36, 0.65 <0.001

  Other 0.79 0.6, 1.05 0.105

Highest level of parental education 1.23 0.97, 1.57 0.089

Baseline financial difficulties 1.14 0.88, 1.47 0.312

Baseline age 1.06 0.99, 1.13 0.101

Time-varying covariates

Time since baseline in years 0.93 0.90, 0.96 <0.001

Attending 4-year college 1.15 1.08, 1.23 <0.001

Living with parents 0.80 0.75, 0.84 <0.001

Changed residence last month 1.10 1.04, 1.17 0.001

Random Effects SD

Census-tract-level intercept 0.67

Person-level intercept 1.44
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Table 3.

Results from generalized linear mixed effects models for association of neighborhood poverty and other 

covariates with past month number of alcohol-related consequences.

CR 95% CI p-value

Neighborhood covariates

Average neighborhood poverty 1.27 1.1, 1.46 0.001

Monthly deviation in neighborhood poverty 1.05 1.00, 1.11 0.045

Time-fixed covariates

Male sex 0.83 0.66, 1.06 0.133

Non-heterosexual orientation 0.62 0.46, 0.83 0.001

Hispanic ethnicity 1.00 0.64, 1.56 0.995

Race

  White (reference) -- -- --

  Asian 0.48 0.35, 0.67 <0.001

  Other 0.91 0.67, 1.23 0.539

Highest level of parental education 1.24 0.96, 1.61 0.100

Baseline financial difficulties 1.43 1.09, 1.88 0.010

Baseline age 1.00 0.94, 1.08 0.893

Time-varying covariates

Time since baseline in years 0.80 0.77, 0.84 <0.001

Attending 4-year college 1.19 1.1, 1.3 <0.001

Living with parents 0.78 0.73, 0.84 <0.001

Changed residence last month 1.03 0.96, 1.11 0.397

Random Effects SD

Census-tract-level intercept 0.56

Person-level intercept 1.55
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