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Abstract

Background
Previous research has indicated that area-level income inequality is associated with increased risk in alcohol consumption. However, few studies have been
conducted among adolescents living within smaller area-units, such as neighborhoods.

Methods
We analyzed cross-sectional data from a sample of 1,878 adolescents living in 38 neighborhoods participating in the 2008 Boston Youth Survey. Multilevel
logistic regression modeling was used to determine the role of neighborhood income inequality and the odds for alcohol consumption and to determine if
social cohesion and depressive symptoms were mediators.

Results
In comparison to the first tertile of income inequality, or the most equal neighborhood, those living in the second tertile (AOR = 1.20, 95% CI: 0.89, 1.61) and
third tertile (AOR = 1.44, 95% CI: 1.06, 1.96) were more likely to have consumed alcohol in the last 30 days. Social cohesion and depressive symptoms were not
observed to mediate this relationship.

Conclusions
Findings indicate that the distribution of incomes within urban areas may be related to alcohol consumption among adolescents. To prevent alcohol
consumption, public health practitioners should prioritize prevention efforts for adolescents living in neighborhoods with large gaps between rich and poor.

Background
Alcohol is the most commonly used and abused drug among youth in the United States [1]. Excessive drinking is responsible for more than 3,200 deaths
among underage youth each year, and costs the US $24 billion in economic costs in 2010 [2].  In 2013, there were approximately 119,000 emergency rooms
visits by persons aged 12 to 21 for injuries and other conditions linked to alcohol [3]. On average, underage drinkers consume more drinks per occasion than
adult drinkers.  Findings from the 2017 Youth Risk Behavior found that among high school students, during the past 30 days, 30% drank some amount of
alcohol, 14% participated in binge drinking behavior, 6% drove after consuming alcohol, and 17% rode with a driver who had been drinking alcohol [4]. In
comparison, in 2018, more than half of the US adult population drank alcohol in the past 30 days, 16% reported binge drinking, and 7% reportyed heavy
drinking [5]. This is compared with adult rates from the Behavior Risk Factors Surveillance Survey (BRFSS) of X, Y , Z…

Alcohol consumption among youth can have profound public health consequences. Youth who drink alcohol are more likely to experience unwanted,
unplanned, and unprotected sexual activity, physical and sexual assault, a disruption of normal growth and sexual development, a higher risk for suicide and
homicide, misuse of other drugs, and alcohol-related car crashes and other unintentional injuries, such as burns, falls, and drowning, among others [6, 7]. 

Identified risk factors for underage consumption of alcohol consumption include age, gender, and race/ethnicity [8, 9].  However, according to the Social
Determinants of Health Framework, where people grow, work, live, and age play a role in population health. Income inequality, or the gap between high and low
incomes within a residential area such as a neighborhood, city, county, state, or country is one example. Researchers have observed income inequality as a risk
factor for alcohol consumption behavior in other settings. For example, using data from 2 nationally representative samples of adults, researchers identified
income inequality within US states was associated with increased odds for both light and heavy drinking [10]. However, another study did not identify a
significant relationship between state income inequality and alcohol dependence [11]. Also, researchers in Australia observed increasing income inequality
within Local Government Areas was associated with increasing rates of alcohol-attributable harm [12].  Few studies have been conducted among adolescents.
One study conducted among adolescents living in 34 countries revealed that 11 and 13-year-olds in countries of high income inequality consumed more
alcohol than youth in countries of low income inequality after adjustment for sex, family affluence, and country wealth [13]. Limited evidence exists linking
income inequality within smaller residential areas, such as neighborhoods and urban centers, and alcohol use, particularly among teens.

Income inequality can adversely affect health because having a large gap between incomes of the poor and the wealthy in an area is associated with feelings
of insecurity, shame and misery among those who feel left behind. These feelings of shame and failure may lead to unhealthy coping behaviors and health
conditions. For example, in a previous study, we observed high income inequality was associated with greater depressive symptoms among girls, [14] and a
greater likelihood of aggressive behaviors among boys [15]. Alcohol consumption may be a coping mechanism when feelings of shame arise when living
within areas of high income inequality.

The current study addresses the gap of having few studies of income inequality within smaller residential areas by investigating the relationship between
income inequality measured at the neighborhood level and alcohol consumption in a sample of adolescents living in Boston, Massachusetts. We
hypothesized that youth residing in neighborhoods with high income inequality would be more likely to participate in alcohol consumption.

Methods
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We used data from the 2008 Boston Youth Survey (BYS), a cross-sectional survey of high school students in grades 9-12 in Boston Public Schools [16, 17]. Of
the thirty-two public high schools in Boston, 69% (n=22) agreed to participate and were representative of all schools in the Boston area with respect to
race/ethnicity of the students, school drop-out rates and other socio-demographic variables [18].

A self-administered questionnaire was developed using reliable and valid scales that measure behaviors and experiences in the neighborhood. Each school
selected a list of classrooms stratified by grades.  A random sample of classes were selected for participation until 100-120 students were identified per
school. All students in selected classrooms were invited to complete a paper-and-pencil survey during the Spring of 2008 [18]. The sample size included 1,878
students; a response rate of 69%. We used multiple imputation to address missing socio-demographic and behavioral data. However, students who did not
provide the location of their residence were excluded. The imputerd analytical sample, which included complete socio-demographic and individual-level social
cohesion data, comprised of  1,506/1878 (80.2%) students. We created five multiply- imputed datasets. Multilevel regression analyses was then used to fit the
pre-specified model to each of the imputed datasets.  Next, we averaged the estimates to obtain estimated associations [19].  All analyses was completed
using Stata 14.0. Those with missing data were more likely to be male, black, and older in age and to have immigrated to the USA within the last 4 years.

The Office of Human Research Administration of the Harvard School of Public Health approved all data collection procedures and research protocols for the
BYS. All methods were carried out in accordance with relevant guidelines and regulations. Passive consent (i.e., upon informed consent, students' parents were
required to return a form if they did not want their child to participate) was used and students were allowed to refuse to participate at any time before or during
the survey administration [18].

Study variables

Outcome: Alcohol consumption behavior- Three alcohol behavior outcomes were assessed. Lifetime alcohol consumption (yes vs. no), alcohol consumption
in the past 30 days (yes vs. no), and alcohol consumption more than 3 times in the past 30 days (yes vs. no). Given the age of the respondents (ages 13 to
19), each of these variables represents illegal behaviors since the minimum drinking age in Massachusetts is 21 years of age.

Area-level covariates- In order to geocode the each student's residence to U.S. Census tracts, investigators asked them for their nearest cross-street. Of the total
sample, 85.9% (n=1,614) provided their locations. BYS investigators consulted with key informants from Boston neighborhoods to aggregate the 157 Boston
Census tracts (each with a population of approximately 4,000) into 38 socially meaningful neighborhood clusters of tracts.[20] The details of this process are
described elsewhere [18]. Neighborhood-level characteristics were then created for this investigation.

The main exposure of interest was income inequality within the Census Tract (CT), which was measured using the Gini coefficient. The Gini coefficient ranges
from 0 (perfect equality, where every household in the CT has the exact same income) to 1.0 (perfect inequality, where households in the CT earn a wide range
of incomes). In this investigation, the Gini coefficient was calculated for each census tract by the Boston Indicators Project (http://www.bostonindicators.org/),
which was then linked to the BYS dataset. We categorized the Gini coefficient using the tertiles as threshold cutoffs. The Gini coefficient is based on the
Lorenz curve, a cumulative frequency curve that compares the distribution of a specific variable with the uniform distribution that represents equality [21].

Using principal components analysis, a socioeconomic composite score, economic deprivation, was created for each of the 38 neighborhoods. Economic
deprivation is comprised of U.S. Census indicators: proportion of residents living below the poverty level, proportion of households receiving public assistance,
and proportion of families with a female head of household. The Cronbach a was .84, which is indicative of good internal consistency. A higher score was
indicative of greater economic deprivation. Neighborhood economic deprivation was categorized into low, moderate, and high using tertiles as thresolds.

The Boston Neighborhood Survey (BNS) [18, 22] was a random-digit dial telephone survey, administered among adult residents (³18 years). Respondents were
randomly selected from a list-assisted sampling frame, stratified proportional to population size of the 16 large neighborhoods defined by the Boston
Redevelopment Authority, resulting in a sample size of 1,710 adults in 2008. The purpose of the BNS was to enrich the BYS data with contextual information
about neighborhood-level conditions and social processes perceived by adult residents [18, 22]. For each of the 38 neighborhoods, neighborhood disorder,
which is comprised of both social (i.e. presence or absence of drinking alcohol in public) and physical disorder (i.e., abandoned cars) scores were determined.
A combined score was created using these two indicators, with higher scores indicating greater neighborhood disorder. Tertiles were used to categorize
neighborhoods into low, moderate, and high neighborhood disorder.

We also used the BNS to measure neighborhood social cohesion by adapting a reliable and valid questionnaire [23]. Respondents were asked if they strongly
agreed, agreed, disagreed, or strongly disagreed with five statements. For example: "People in my neighborhood can be trusted" and "People are willing to help
their neighbors." A combined score was created and a greater score indicated higher social cohesion. Tertiles were used to categorize neighborhoods into low,
moderate, and high neighborhood social cohesion.

Boston Police Department data were used to develop a global score for neighborhood danger in each of the 38 neighborhoods. Indicators included: counts of
criminal homicide, robbery, aggravated assault, burglary, larceny theft, vehicle theft, and arson. The higher the score the greater the danger was within the
neighborhood. These indicators were then matched to the U.S. Census tracts and used to characterize the 38 neighborhoods. Tertiles were used to categorize
danger within the neighborhood into low, moderate, and high.

Students' age, nativity (U.S. born, foreign born, arrived £4 years, and foreign born arrived >4 years), and race or ethnicity (white, black, Asian, Hispanic, and
other) were also measured at the student-level.

Student social cohesion was also measured by asking them for their perception of their neighborhood using five statements, which included: I live in a
neighborhood where people know and like each other; People in my neighborhood generally get along with each other; People in my neighborhood generally
share the same beliefs about what is right and wrong; People in my neighborhood can be trusted. Response options ranged from (1) strongly disagree to (4)
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strongly agree. The mean social cohesion score was 12.0 (standard deviation [SD]=2.9) and the range was 5-20. The items showed high internal consistency
(Cronbach a=.80). Tertile cutoffs were used to categorize social cohesion into low, moderate, and high values.

Statistical Analysis

 We used multilevel logistic modeling to investigate the relationship between neighborhood income inequality and alcohol consumption, while adjusting for
both individual and area-level characteristics. Since students were nested within CTs, which were nested within neighborhoods, a three-level multi-level model
was initially considered-i.e., models with a random intercept specified for each CT and each neighborhood [24]. However, because a small amount of variation
in alcohol consumption behavior was explained at the CT-level (data not shown), we treated income inequality as an individual-level exposure resulting in a
two-level model (with neighborhood as the level-two unit).

We fitted the following sequence of models to investigate the association between neighborhood income inequality and the three alcohol consumption
outcomes. First, we conducted an intercept-only model, which allowed us to calculate the 95% plausible value range. This is an indication of the variability of
likelihood of experiencing each outcome, similar to the ICC. Second, we determined the crude relationship between income inequality and each of the alcohol
consumption outcomes. Third, we fitted models adding individual and neighborhood characteristics. Fourth, we added the sex*income inequality interaction
term to determine if the association between income inequality and alcohol consumption behavior differed between boys and girls. Finally, we added students'
perceptions of neighborhood social cohesion and individual depressive symptoms to determine if perceptions mediated the relationship between
neighborhood income inequality and alcohol consumption [25].  These mechanisms were evaluated using the Baron and Kenny [25] method of testing and
comparing results from three different models: (1) income inequality and each of the alcohol consumption outcomes, (2) income inequality and social
cohesion and depressive symptoms, and (3) social cohesion and depressive symptoms and each of the alcohol consumption outcomes.

Results
Characteristics of the 1,506 students attending public secondary schools in the Boston area are found in Table 1.  Overall, the sample had more females
(55.2%), almost half were black (40.9%), and a majority was born in the United States (70.1%). Also, 38.1%, 11.3%, and 36.0% consumed alcohol at least once
in the last 30 days, consumed alcohol more than 3 times in the last month, and never consumed alcohol during their lifetime, respectively. The average Gini
score across the census tracts was 0.45 (SD=0.06; range=0.33=0.65). The Gini index score of Boston is similar to the overall value for the US, which has a
score of 0.47.[26]

A summary of the neighborhood characteristics can also be found in Table 1. The average economic deprivation score was 0.02 (SD=1.01; range=-1.79 to
2.42). The average proportion of the neighborhood that was black was 37.8% (SD=28.1; range=-1.8 to 92.5).  

The overall predicted probability was 37.7%, 10.0%, and 36.0% for alcohol consumption in the past 30 days, alcohol consumption more than 3 times in the last
30 days, and never having consumed alcohol.  The 95% plausible value range from the null models showed some variation across neighborhoods concerning
the outcomes: consuming alcohol in the last 30 days (28.9-47.4%); consuming alcohol at least 3 times in the last 30 days (5.1-18.5%); and never having
consumed alcohol (26.3-47.0%). 

When we tested the crude relationship between income inequality and the alcohol consumption outcomes there was no significant relationship between
income inequality and never consumed alcohol and consumed alcohol 3 or more times in the last 30 days (Table 2). Students experienced an increased
likelihood for consuming alcohol in the last 30 days in the second tertile (OR=1.13, 95% CI: 0.87, 1.48) and third tertile (OR=1.26, 95% CI: 0.96, 1.67) of income
inequality, in comparison to those students living in the first tertile, however findings were not significant. When individual and neighborhood level factors were
included, students living in the second tertile (OR=1.20, 95% CI: 0.89,1.61) of income inequality and third tertile (OR=1.44, 95% CI:1.06,1.96) were more likely to
consume alcohol in the previous 30 days. When the analyses included individual-level social cohesion and depressive symptoms as mediators, the effect of
income inequality on the likelihood for consuming alcohol in the last 30 days remained. This is an indication that social cohesion and depressive symptoms
did not mediate the relationship between income inequality and consuming alcohol in the previous 30 days. Otherwise, the inclusion of social cohesion would
have eliminated or abated the relationship.

Results of examining whether social cohesion and depressive symptoms acted as possible mediators between income inequality and each of the alcohol
consumption outcome variables are presented in Table 3. Income inequality was not associated with social cohesion or any of the alcohol consumption
outcomes. However, an increase of one standard deviation of social cohesion was associated with an increased odds for never having consumed alcohol
(OR=1.20, 95% CI: 1.08, 1.34) and a decreased odds for consuming alcohol in the last 30 days (OR=0.86, 95% CI: 0.77, 0.96). An increase in standard deviation
of social cohesion was associated with a decreased odds for consuming alcohol 3 times or more in the previous 30 days (OR=0.89, 95% CI:0.76, 1.05) but the
estimate was not significant. Therefore, mediation bivariate analyses indicate that the relationship between income inequality and alcohol consumption was
not mediated by social cohesion in this study.

Discussion
The objectives of our study were twofold: to determine the association between neighborhood income inequality and alcohol consumption and to determine
whether social cohesion mediated the relationship. Our multilevel analysis of individual-level data collected among adolescents attending public schools in
Boston and neighborhood-level data allowed us to observe a significant association between income inequality and odds for consuming alcohol in the
previous 30 days. We also found that social cohesion or depressive symptoms were not mediators but might be predictive of alcohol consumption.
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Findings from this study are consistent with previous work that indicated youth [13] and adults [10-12] exposed to income inequality experienced an increased
likelihood in daily and weekly alcohol consumption. This investigation adds to the literature by studying the effect of income inequality within neighborhoods,
which are smaller residential areas and are more proximal to the individual. Thus they may play a more influential role on health behaviors and thus overall
health and well-being.  Although researchers in Australia utilized an ecological cross-sectional study to identify between Local Government Area income
inequality and rates of alcohol-attributable hospitalization and death among adults, no studies have been conducted using such smaller area units among
youth.

In this investigation, we tested two potential mechanisms theorized to explain how income inequality can lead to alcohol consumption. The structural
inequality hypothesis posits that greater inequality may cause weaker social bonds and thus erode social cohesion [27, 28].  In this investigation, social
cohesion was not observed to act as a mediator between income inequality and alcohol consumption behavior. However, greater social cohesion was
protective against consuming alcohol in the previous 30 days, which is consistent with the literature. Researchers who conducted a systematic review
assessing the role of community social cohesion on alcohol consumption behavior found inconsistent evidence [29].  One previous study conducted among
Swedish adolescents aged 13-18 indicated that those within neighborhoods with low social cohesion experienced an approximately 60% increased odds of
high alcohol consumption in comparison to those living in more socially cohesive neigborhoods [30]. Similar findings were observed among adolescents in
Japan[31], and the former Soviet Union [32].

The relative deprivation pathway is another potential mechanism in which income inequality may be harmful to health [27]. Greater income inequality may
lead to social comparisons that can lead to feelings of frustration and shame, and in turn, leads to adverse mental health outcomes such as depression [27,
28]. A pooled analysis of 12 studies identified in a recent systematic review demonstrated a greater risk of depression in populations with higher income
inequality in comparison to populations living with lower income inequality [33]. Four of these studies were conducted among adolescents [14, 34-36]. In the
same BYS sample, we have previously identified a relationship between neighborhood income inequality and depressive symptoms among adolescent girls
but not boys [14].  Furthermore, exhibiting depressive symptoms is a risk factor for alcohol use among children and adolescents [37, 38].  Therefore, the
relative deprivation theory posits greater income inequality leads to social comparisons and increased feelings of shame, places youth at greater risk for
developing depressive symptoms, which then leads to a greater risk for alcohol consumption. Although exhibiting depressive symptoms was not a mediator
between income inequality and alcohol consumption behavior, it was a significant risk factor for consuming alcohol in the past 30 days. Thus, it remains a
possibility that alcohol consumption may be a coping strategy due to the stress and shame brought on by social comparisons.

Findings from this investigation should be interpreted in light of study limitations. Cross-sectional data were used to investigate the role of income inequality
on the odds of alcohol consumption behavior, and thus temporality could not be determined.  Residual confounding could be an issue because individual-level
socioeconomic covariates such as household income or parental education were not collected, thus observed relationships may be spurious. The Baron and
Kenny method [25] of mediation assessments might lead to biased results because of unmeasured confounding that may exist between the mediators and
outcomes [39].  Lastly, findings might not be generalizable to populations that differ significantly in comparison to Boston.

Overall, findings from this study suggest that neighborhood income inequality is associated with alcohol consumption among adolescents living in an
American urban setting. Also, we did not find social cohesion and depressive symptoms were pathways within this relationship. Nonetheless, by knowing
where adolescents reside, we may be able to identify who is potentially at greatest risk for alcohol consumption. Alcohol use during adolescence may develop
into alcohol use disorders later in adulthood [40] thus prevention among those most at risk is warranted. Future investigations should look longitudinally to
determine whether neighborhood income inequality is a causal factor of alcohol use among adolescents and to gain a better understanding of the
mechanisms involved.
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Table 1. Sociodemographic Characteristics of Adolescents: Boston Youth Study, 2008

Covariate n %
Gender 
 

      Female  831  44.82
      Male  675  55.18

 
 

Age, y 
 

14  121  8.03
15  298  19.79
16  408  27.09
17  395  26.23
18  208  13.81
19  69  4.58
Race/ethnicity 
 

      White  146  9.69
      Black  616  40.90
      Asian  134  8.90
     Hispanic  501  33.27
     Other  109  7.24
Immigrant Status 
 

      US-born  1,056  70.12
      Immigrant ≤ 4y  142  9.43
      Immigrant >4 y  308  20.45
Social cohesion 
 

     Low  586  38.91
     Moderate  433  28.75
     High  487  32.34
Neighborhood-level charactertistics Mean (SD) Max, Min
Gini Coefficient (census tract)     
Economic Deprivation  
 

Neighbourhood Danger  
 

Neighbourhood Disorder 
 

Proportion Black  
 

Social Cohesion     
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Table 2. The relationship between income inequality and alcohol consumption among students participating in the Boston Yo
2008




Never Consumed Alcohol Consumed Alcohol in the last 30 days Consumed Alcohol 3 or more ti
last 30 days 


 Crude Adjusted Crude Adjusted Crude Adjusted

 OR OR OR OR OR OR OR OR OR 
 


  95%CI 95%CI 95%CI 95% CI 95%CI 95%CI 95%CI 95%CI 95%
CI

95%CI 95%CI

Neighbourhood
Charateristics 
 
 
 
   
 
 
   
 

Gini 
 
 
 
   
 
 
   
 

       T1 (ref)  1.00 1.00 1.00
       T2 0.95 0.90 0.88 0.89 1.13 1.20 1.22 1.21 1.07 1.13 1.14


 0.74,1.22 0.68,1.21 0.65,1.19 0.66,1.20 0.87,1.48 0.89,1.61 0.91,1.64 0.90,1.64
0.67,
1.72 0.72,1.77 0.73,1.79

       T3 0.87 0.78 0.77 0.79 1.26 1.44 1.45 1.43 1.00 1.19 1.19



0.67,1.13 0.57,1.06 0.57,1.06 0.57,1.08 0.96,1.67 1.06,1.96 1.07,1.97 1.05,1.95
0.61,
1.65 0.73,1.92 0.74,1.93

Economic
Deprivation  
 
 
 
   
 
 
   
 

       Low (ref) 
 1.00   1.00   1.00
       Moderate  
 1.32 1.34 1.24   0.63 0.62 0.65   0.73 0.73

 
 0.87,1.98 0.89,2.02 0.81,1.88   0.41,0.95 0.41,0.94 0.43,1.00   0.39,1.38 0.39,1.38
       High  
 1.49 1.53 1.37   0.59 0.57 0.63   0.44 0.44

 
 0.91,2.43 0.94,2.51 0.83,2.26   0.36,0.96 0.35,0.94 0.38,1.03   0.20,0.96 0.20,0.95
Neighbourhood
Danger   
 
 
 
   
 
 
   
 

      Low (ref) 
 1.00   1.00   1.00

 
 0.96 0.99 1.03   1.10 1.06 1.04   1.56 1.53

      Moderate  
 0.65,1.42 0.67,1.47 0.69,1.53   0.75,1.62 0.72,1.57 0.70,1.53   0.84,2.88 0.83,2.84

 
 0.69 0.72 0.67   1.38 1.32 1.41   1.96 1.91

      High  
 0.49,0.98 0.51,1.03 0.47,0.96   0.98,1.96 0.93,1.88 0.99,2.01   1.12,3.44 1.09,3.36
Neighbourhood
Disorder   
 1.00   1.00   1.00
      Low (ref) 
 0.99 0.99 0.97   1.29 1.29 1.31   1.93 1.92
      Medium  
 0.67,1.46 0.67,1.47 0.65,1.45   0.88,1.90 0.88,1.90 0.89,1.94   1.07,3.47 1.06,3.45
      High  
 1.08 0.99 1.02   1.07 1.07 1.10   1.12 1.11

 
 0.67,1.72 0.67,1.72 0.63,1.65   0.67,1.70 0.67,1.70 0.69,1.77   0.53,2.34 0.53,2.33
Proportion
Black  
 1.00   1.00   1.00
      Low (ref) 
 0.65 0.66 0.64   1.19 1.17 1.19   1.79 1.78
      Medium  
 0.45,0.93 0.46,0.95 0.44,0.92   0.83,1.70 0.81,1.67 0.82,1.70   1.02,3.14 1.02,3.12

 
 0.80 0.82 0.83   0.97 0.95 0.94   2.85 2.81
      High  
 0.50,1.30 0.51,1.33 0.51,1.35   0.60,1.56 0.59,1.53 0.58,1.52   1.33,6.08 1.32,6.01
Social
Cohesion 
 
 
 
   
 
 
   
 

     Low (ref) 
 1.00   1.00   1.00

 
 0.98 0.99 1.00   0.79 0.78 0.76   1.36 1.36
     Medium  
 0.67,1.44 0.67,1.46 0.68,1.48   0.53,1.16 0.53,1.15 0.51,1.12   0.71,2.63 0.70,2.61

 
 1.15 1.12 1.09   0.74 0.76 0.76   1.71 1.73
     High  
 0.69,1.92 0.67,1.88 0.64,1.83   0.44,1.23 0.46,1.26 0.46,1.28   0.71,4.15 0.71,4.19
Individual
Characteristics 
 
 
 
   
 
 
   
 

Gender   
 
 
 
   
 
 
   
 

     Male (ref) 
 1.00   1.00   1.00
      Female 
 0.85 0.85 1.01   0.95 0.95 0.81   0.71 0.71

 
 0.68,1.06 0.68,1.06 0.80,1.27   0.77,1.18 0.77,1.18 0.65,1.01   0.51,0.99 0.51,0.99
Age in years   
 
 
 
   
 
 
   
 

14 (ref) 
 1.00   1.00   1.00
15 
 0.71 0.72 0.75   1.24 1.22 1.18   1.18 1.18

 
 0.46,1.09 0.47,1.11 0.48,1.15   0.79,1.95 0.78,1.93 0.74,1.86   0.52,2.68 0.52,2.67
16 
 0.49 0.49 0.53   1.36 1.35 1.26   2.28 2.28

 
 0.33,0.75 0.32,0.75 0.34,0.80   0.88,2.10 0.87,2.09 0.81,1.96   1.07,4.87 1.07,4.85
17 
 0.46 0.46 0.47   1.58 1.60 1.52   1.95 1.96

 
 0.30,0.70 0.30,0.69 0.31,0.73   1.02,2.45 1.03,2.48 0.97,2.36   0.91,4.19 0.91,4.22
18 
 0.36 0.36 0.38   2.05 2.04 1.90   2.52 2.53

 
 0.22,0.58 0.22,0.58 0.24,0.62   1.27,3.30 1.26,3.30 1.17,3.09   1.12,5.71 1.12,5.72
19 
 0.28 0.29 0.31   3.25 3.15 2.94   4.54 4.45

 
 0.15,0.55 0.15,0.56 0.16,0.61   1.71,6.18 1.65,5.99 1.53,5.64   1.76,11.73 1.72.11.51
Race/ethnicity  
 
 
 
   
 
 
   
 

      White (ref)  
 1.00   1.00   1.00

 
 1.32 1.40 1.35   0.70 0.66 0.69   0.22 0.21
      Black 
 0.85,2.04 0.90,2.18 0.87,2.11   0.46,1.07 0.43,1.01 0.45,1.06   0.12,0.40 0.12,0.39

 
 2.87 2.92 3.05   0.31 0.31 0.30   0.15 0.15
      Asian 
 1.71,4.81 1.74,4.92 1.80,5.17   0.18,0.55 0.18,0.54 0.17,0.53   0.06,0.37 0.06,0.37

 
 0.80 0.88 0.83   1.10 1.01 1.07   0.55 0.53
     Hispanic 
 0.52,1.22 0.57,1.35 0.54,1.28   0.74,1.65 0.67,1.52 0.71,1.61   0.32,0.92 0.31,0.90
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 0.96 1.03 1.04   0.69 0.65 0.63   0.47 0.46
     Other 
 0.54,1.69 0.58.1.82 0.59,1.86   0.40,1.19 0.37,1.12 0.36,1.11   0.22,1.00 0.22,0.98
Immigrant
Status   
 
 
 
   
 
 
   
 

      US Born
(ref) 
 1.00 
 1.00   1.00

 
 1.87 1.91 1.81   0.56 0.55 0.58   0.86 0.85
      Immigrant
≤ 4y 
 1.27,2.74 1.30,2.81 1.22,2.67   0.37,0.86 0.36,0.84 0.38,0.89   0.44,1.67 0.43,1.65

 
 1.07 1.08 1.06   1.06 1.05 1.06   1.25 1.24
      Immigrant
>4 y 
 0.81,1.41 0.82,1.42 0.80,1.41   0.81,1.39 0.80,1.37 0.81,1.40   0.83,1.88 0.82,1.87
Social
Cohesion 
 
 
 
   
 
 
   
 

     Low (ref) 
 1.00 1.00 1.00 1.00 1.00
     Medium  
 
 1.15 
   
 0.85 
   
 0.89

 
 
 0.87,1.51 
   
 0.65,1.11 
   
 0.59,1.34
     High 
 
 1.50 
   
 0.68 
   
 0.83

 
 
 1.15,1.97 
   
 0.52,0.90 
   
 0.55,1.27
Depressive
Symptons 
 
 
 0.66   
 
 1.45   
 

      Z-Score       0.59,0.75       1.29,1.63      

 

e 3. Bivariate analysis of the relationships between social cohesion and depressive symptoms, as potential mediators, and income
uality and alcohol consumption among boys and girls: 2008 Boston Youth Survey. 

Social
Cohesion 𝜷 (95%

CI)

Depressive
Symptoms 𝜷 (95%

CI)

Never Consumed
Alcohol OR     (95%

CI)
Consumed Alcohol in the
last 30 days OR (95% CI)

Consumed Alcohol 3 times or more
in the last 30 says (OR 95% CI)

le 
 
 
 
 

T 1 ref ref 
 
 

T 2 0.02(-0.12,0.17) -0.10(-0.22,0.02) 0.96(0.74,1.23) 1.13(0.86,1.48) 1.07((0.68,1.69)
T 3 -0.07(-0.23,0.08) -0.01(-0.14,0.11) 0.90(0.69,1.17) 1.24(0.93,1.64) 0.99(0.61,1.61)


 
 
 
 

l
sion 
 
 1.20(1.08,1.34) 0.86(0.77,0.96) 0.89(0.76,1.05)

essive Symptoms   0.67(0.59,0.75) 1.41(1.26,1.58) 1.34(1.14,1.58)


