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Abstract We investigate the effect of high school racial

composition, measured as percent of non-Hispanic white

students, on trajectories of depressive symptoms from

adolescence to early adulthood. We also explore whether

the effect of school racial composition varies by respondent

race/ethnicity and whether adult socioeconomic status

mediates this relationship. We analyzed four waves of data

from the National Longitudinal Study of Adolescent Health

using 3-level linear growth models. We restricted our

sample to respondents enrolled in grades 9–12 in 1994/5

who were interviewed at a minimum in Waves I and IV.

This resulted in 10,350 respondents enrolled in 80 high

schools in 1994/5 (5,561 whites, 2,030 blacks, 1,834 His-

panics, 738 Asians, and 187 of other race). As the per-

centage of white students increased at the high school

respondents attended in 1994/5, blacks reported more

depressive symptoms. This effect did not vary by age. In

comparison, Asian and Hispanic respondents who attended

predominantly white high schools had lower levels of

depressive symptoms than their counterparts who attended

predominantly minority schools, but they also experienced

a slower decline in depressive symptoms through early

adulthood. Adult SES mediated the relationship between

high school racial composition and depressive symptoms

for black, but not for Asian or Hispanic respondents. Our

results suggest that high school racial composition is

associated with trajectories of depressive symptoms

through early adulthood, but the effect differs by respon-

dents’ race/ethnicity. Racial/ethnic disparities in depressive

symptoms during early adulthood may have their origins in

adolescence.

Keywords School segregation � Mental health � Racial

disparities � School contexts

Introduction

A growing body of research exists that examines the effects

of school segregation and school racial composition on

adolescent health and health behaviors (Johnson and

Hoffmann 2000; Botticello 2009; Walsemann and Bell

2010; Walsemann et al. 2011). A few of these studies have

examined the interactive effect between student race and

school racial composition and have generally found that

for black adolescents, attending predominantly minority

schools is associated with better physical and mental health

(Walsemann et al. 2011) as well as a lower likelihood of

engaging in some risky behaviors (Johnson and Hoffmann

2000). These findings mirror those conducted by neigh-

borhood researchers who often find a group density effect

such that health is better for residents when they live in

neighborhoods where they are the numerical majority

(Pickett and Wilkinson 2008). Most of the research on

school racial composition has been cross-sectional; there-

fore, we know little about how school racial composition

impacts health as individuals age, even though schools are
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one of the strongest socializing forces in the United States

(Hallinan 2001). We seek to address this limitation by

investigating whether school racial composition influences

trajectories of depressive symptoms from adolescence

through early adulthood among a representative sample of

individuals who attended US high schools in 1994/5,

whether the effect of school racial composition on trajec-

tories of depressive symptoms varies by respondent race/

ethnicity, and whether discrimination, school attachment,

and adult socioeconomic status (SES) mediate the

relationship.

Background

Adolescence is a time of significant change and as such,

what occurs during adolescence can have long-term

impacts on individuals’ social, economic, and health tra-

jectories. In this study, we employ a life course perspective

to understand trajectories of depressive symptoms (Elder

et al. 2003; George 2007); this perspective posits that

social environments experienced during key developmental

periods can have pronounced effects on health not only at

the time of exposure, but over the life course (Avison

2010). This may be especially true when it comes to mental

health, as prior studies have found that childhood SES

(Harper et al. 2002; Adkins et al. 2009; Walsemann et al.

2009), educational inequalities (Walsemann et al. 2009),

and childhood adversities (Kessler et al. 1997; Thoits 2010)

increase the risk of depressive symptoms, mood disorders,

and other psychological problems in adulthood.

We focus on the school environment given that the US

educational system plays a fundamental role in processes

of social mobility. Although the educational system is

expected to provide a level playing field, with only indi-

vidual talent and effort distinguishing those who succeed

from those who fail, it often does not (Hochschild and

Scovronick 2003). In fact, some have argued that schools

perpetuate and reproduce social and racial inequalities

(Bourdieu 1973; Lewis 2003; Rubin 2008). Schools do this

through a variety of mechanisms, including the power

structure within schools (e.g., whites in positions of

power), the use of racial code words (e.g., ‘‘urban,’’

‘‘ghetto’’), and the legitimization of cultural resources (e.g.,

‘‘middle class values,’’ ‘‘forms of interactions’’) as indi-

cators of knowledge and aptitude (Mickelson 2001; Lewis

2003; Rubin 2008).

The school environment may therefore contribute to

psychosocial experiences that can increase or decrease the

likelihood of psychological problems during adolescence

and adulthood (Avison 2010). Black and Hispanic students

are at greater risk of experiencing discrimination within

predominantly white schools than within predominantly

minority schools (Feagin et al. 1996; McCabe 2009;

Walsemann et al. 2011). For example, Feagin et al. (1996)

found that black college students attending predominantly

white US universities reported differential treatment from

professors and students, such as insensitivity to black cul-

ture, holding stereotypic views about black academic

competence, and verbal harassment. Conversely, studies

have found that Asian American adolescents who attend

more ethnically diverse schools are at higher risk of

experiencing discrimination relative to their black and

Hispanic peers (Conchas and Perez 2003; Rosenbloom and

Way 2004). There are serious health consequences of dis-

crimination; discrimination is associated with psychologi-

cal distress, depressive symptoms, and major depression

(Pavalko et al. 2003; Williams et al. 2003; Schulz et al.

2006). Moreover, adolescents who perceive discriminatory

treatment by teachers or staff are at greater risk of expe-

riencing declining mental health (Roeser et al. 2000) and

higher levels of depressive symptoms (Juang and Cookston

2009; Walsemann et al. 2011).

Schools also perpetuate and reproduce social and racial

inequalities through the use of policies that serve to sort

and separate students under the guise of meritocracy. For

example, within racially mixed and predominantly white

schools, administrators, teachers, and parents often use

race/ethnicity as a marker of ability (Oakes et al. 1997;

Lewis 2003); black and Hispanic students are more likely

than whites to be tracked into less academically rigorous

coursework even at equivalent ability levels (Darling-

Hammond 2004; Mickelson and Everett 2008). In this way,

students’ race/ethnicity serves as a form of symbolic cap-

ital—it establishes ‘‘differences and distinctions in the

form of binary oppositions…..[and is] a classification

system built upon the fundamental logic of inclusion and

exclusion’’ (Swartz 1997, p. 84).

Thus, the racial composition of schools may create an

environment of inclusion for some, but exclusion for others

(Feagin et al. 1996; Yonezawa et al. 2002; Lewis 2003).

Because predominantly white schools often fail to ade-

quately incorporate the values, interests, or history of

people of color into the curriculum and school culture,

black and Hispanic students attending such schools may

feel alienated and subsequently disengage from school

(Feagin and Sikes 1994; Lewis 2003). Indeed, Walsemann

et al. (2011) found that black students attending predomi-

nantly white junior and senior high schools reported lower

levels of school attachment; they were less likely to report

feeling part of their school, feeling close to people at their

school, or feeling happy to be at their school. Others have

found that black and Hispanic students hold more opti-

mistic and pro-school attitudes (Goldsmith 2004) and are

more connected to school (McNeely et al. 2002) when

they attend predominantly minority schools. Alternatively,
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Asian adolescents may feel greater alienation when

attending predominantly minority schools than when

attending predominantly white schools. Qualitative studies

in large urban schools have found that Asian youth must

negotiate a complex set of social dynamics as a result of

their social status within predominantly minority schools.

In these studies, Vietnamese and Chinese youth were per-

ceived of as academically superior to their black and His-

panic counterparts by their teachers, which consequently

resulted in Asian youth experiencing race-related hostility

and aggression from their peers (Conchas and Perez 2003;

Rosenbloom and Way 2004).

Some researchers view disengagement from school as a

coping strategy used by minority youth to buffer against

negative stereotypes about their group (Schmader et al.

2001; Aronson 2002). However, students who report being

less attached to their school report higher rates of drug use,

depression, and suicide ideation (Tani et al. 2001; Bearman

and Moody 2004; Bond et al. 2007). Conversely, students

who feel connected to their schools are less likely to

experience depressive symptoms (Walsemann et al. 2011),

contemplate suicide (McNeely and Falci 2004), or engage

in high-risk behaviors (Giordano 2003; McNeely and Falci

2004).

Moreover, access to key educational opportunities

important for educational achievement and attainment is

highly correlated with the racial composition of the school.

Compared with predominantly white schools, predomi-

nantly minority schools tend to offer fewer advanced

placement courses, employ less qualified teachers, and

have higher student-to-teacher classroom ratios (Mickelson

2001; Darling-Hammond 2004). Predominantly minority

schools also spend less per pupil, on average, than pre-

dominantly white schools (Hochschild and Scovronick

2003). This is in part due to the fact that predominantly

minority schools are often concentrated in lower-income

neighborhoods. Because the majority of school funding in

the United States derives from local property taxes, schools

in wealthier communities are able to generate more reve-

nue for their schools and spend more per pupil than pre-

dominantly minority schools (Hochschild and Scovronick

2003). Disparate spending has a direct effect on educa-

tional achievement; research finds that school resources

independently affect student achievement in math, science,

reading, and history (Rumberger and Palardy 2005).

Thus, although Americans often view education as the

gateway to the American Dream, US students receive

unequal educations; students attending predominantly

white and wealthy schools, on average, receive a better

education than do students attending predominantly

minority and poor schools (Hochschild and Scovronick

2003). Predominantly white schools can often provide

access to educational and occupational networks that can

help their students gain admission to colleges and access to

well-paying jobs. These loose networks have been shown

to increase the educational attainment of black students and

decrease their occupational segregation in adulthood

(Wells and Crain 1994). Black and Hispanic students

attending predominantly white schools may therefore

experience higher socioeconomic status (SES) in adulthood

as a result of gaining access to educational opportunities

they may not have had access to in predominantly minority

schools. Adult educational attainment is consistently

associated with mental health outcomes (Aneshensel

2009); highly educated individuals are at lower risk of

experiencing psychological distress (Roxburgh 2009),

feelings of hopelessness (Harper et al. 2002), and depres-

sive symptoms (Walsemann et al. 2009).

Hypotheses

We test the following four hypotheses:

Hypothesis 1 Exposure to predominantly white high

schools will be associated with higher levels of depressive

symptoms among blacks and Hispanics from adolescence

through early adulthood.

Hypothesis 2 Given research that finds Asian adolescents

experience greater discrimination within predominantly

minority high schools than black or Hispanic adolescents

(Conchas and Perez 2003; Rosenbloom and Way 2004), we

hypothesize that, among Asians, exposure to predomi-

nantly minority high schools will be associated with higher

levels of depressive symptoms from adolescence through

early adulthood.

Hypothesis 3 Perceptions of discrimination and school

attachment will mediate the association between high

school racial composition and trajectories of depressive

symptoms among blacks, Hispanics, and Asians.

Hypothesis 4 Given that social mobility may be greater

among blacks and Hispanics who attended predominantly

white high schools, we hypothesize that the effect of high

school racial composition on black and Hispanic trajecto-

ries of depressive symptoms will be attenuated with

adjustment for adult SES.

Methods

Sample

We analyzed four waves of restricted data (1994/5, 1995/6,

2000/1, 2007/8) from the National Longitudinal Study of

Race Soc Probl (2011) 3:131–145 133

123



Adolescent Health (Add Health), a nationally representa-

tive sample of students who were enrolled in grades 7

through 12 in 1994/5 (Harris et al. 2009). The Add Health

sample is representative of US schools with respect to

region of country, urbanicity, school size, school type

(private/public), and race/ethnicity. Our analysis utilized

three data sources: (1) in-home interviews of the respon-

dent in Waves I–IV, (2) in-home interview of the parent in

Wave I, and (3) a self-administered questionnaire com-

pleted by the school administrator in Wave I.

We restricted our sample to respondents enrolled in

grades 9–12 in 1994/5 who were interviewed at a minimum

in Waves I and IV. This resulted in 10,653 respondents. We

excluded 303 respondents who had missing data, resulting

in a final analytic sample of 10,350 respondents who were

enrolled in 80 high schools in 1994/5 (5,561 whites, 2,030

blacks, 1,834 Hispanics, 738 Asians, and 187 of other

race). Approximately 60% of respondents provided 4

observations, 33% provided 3 observations, and 7% pro-

vided 2 observations.

Measures

Dependent Variable

We measured depressive symptoms using the nine-item

Center for Epidemiological Studies Depression Scale

(CES-D) available in Add Health in Waves I–IV. In each

wave, respondents were asked how often each of the fol-

lowing things was true during the past week. They: (1)

were bothered by things that usually don’t bother them, (2)

felt that they could not shake off the blues, even with help

from family and friends, (3) felt that they were just as good

as other people, (4) had trouble keeping their mind on what

they were doing, (5) felt depressed, (6) felt too tired to do

things, (7) enjoyed life, (8) felt sad, and (9) felt that people

disliked them. Responses ranged from 0 = never or rarely

to 3 = most of the time or all of the time. Although prior

research using Add Health suggests that a reduced 5-item

scale may be more applicable to studies of race and nativity

(Perreira et al. 2005), we found that comparable conclu-

sions could be made, regardless of the number of items

used. Therefore, we used the nine-item scale, because only

four of the five items identified in the Perreira et al. (2005)

study were included in all four waves, and utilizing the

nine-item scale resulted in more variability across schools

and was more reliable and achieved higher criterion

validity than the four-item scale. The nine-item CES-D

correlates 0.96 with the 19-item CES-D measured in Wave

I, indicating high criterion validity between the nine-item

CES-D and the 19-item CES-D. The internal consistency

(Cronbach’s alpha) of the nine-item CES-D in Add Health

was 0.80 in each of the four waves. Per convention,

positive responses were reverse-coded and the nine items

were summed. The distribution was slightly skewed;

however, results using the original variable were compa-

rable to those using a transformed variable. As a result, we

chose to use the original variable in our analyses.

Independent Variable—High School Racial Composition

We measured high school racial composition as the percent

of non-Hispanic white students at each high school,

henceforth ‘‘percent white students.’’ We calculated per-

cent white students using self-reported race/ethnicity from

all students interviewed in the 1994/5 in-home survey,

which we aggregated to the school level using the Wave I

probability weights provided by Add Health to ensure that

the aggregated data were representative of the school. We

chose this specification rather than using the in-school

survey which provides a full enumeration of the student

body because significant measurement bias for self-repor-

ted race/ethnicity exists in the in-school survey (Perez

2008). Values ranged from 0 to 100. To assess the reli-

ability of our measure, we examined the correlation

between our aggregated measure and administrative data

on school racial composition that was available for 69 high

schools through the Common Core Data that was linked to

Add Health via the Adolescent Health and Academic

Achievement (AHAA) study (Muller et al. 2007); the

correlation was 0.99.

Individual-Level Covariates

Respondents self-reported their race/ethnicity, which we

categorized as non-Hispanic white, non-Hispanic black,

Asian/Pacific Islander, Hispanic (any race), or other.

Respondents were categorized as immigrants if they

reported being born outside of the United States to non-US

citizens. Gender of respondent was categorized as male or

female. Age of respondent in each survey wave was used to

assess change in depressive symptoms from adolescence to

early adulthood.

We included a number of indicators measured at Wave I

(1994/5) that may be correlated with high school racial

composition or depressive symptoms. We created a

measure of family structure categorized as nuclear (two

biological parents), step-family (one biological and one

step-parent), female-headed, extended/intergenerational

family, and other. Respondents were asked how much they

agreed (on a scale from 1 to 5, where 1 = strongly agree

and 5 = strongly disagree) that (1) ‘‘teachers at your

school treat students fairly’’; (2) ‘‘students are prejudiced’’;

(3) ‘‘you feel you are part of your school’’; (4) ‘‘you feel

close to people at your school’’; and (5) ‘‘you are happy to

be at your school’’. For item one, respondents were
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categorized as disagreed/strongly disagreed versus all else.

For the remaining items, respondents were categorized as

agreed/strongly agreed versus all else. We used the first

two items as separate indicators of perceived discrimina-

tion and the remaining three items as separate indicators of

school attachment. We constructed a composite measure of

family SES because multivariate indices of SES are more

reliable than single-item measures and doing so reduced

issues with item-missingness. Family SES was calculated

as the mean of standardized (z-score) measures of family

poverty (i.e., parent-reported household income to federal

poverty level in 1995), parental educational level (i.e.,

parent-reported 10-level ordinal variable ranging from ‘‘did

not go to school’’ to ‘‘professional training beyond a 4-year

degree’’), and parental occupation (i.e., respondent-repor-

ted 7-level ordinal variable). The composite score was

calculated for all respondents who had information on at

least one of the indicators used in the composite measure.

If the respondent resided with one parent, information for

the one parent was used. If the respondent resided with two

parents, the average of both parents’ information was cal-

culated. Positive values represented higher levels of family

SES (Cronbach’s a = 0.66).

Finally, we constructed a composite measure of

respondents’ SES at Wave IV, when respondents were

26–34 years old. Adult SES was calculated as the mean of

standardized (z-score) measures of family poverty (i.e.,

respondent-reported household income to federal poverty

level in 2007), respondents’ educational level (i.e.,

respondent-reported 9-level ordinal variable ranging from

‘‘completed 8th grade or less’’ to ‘‘completed professional

training beyond a 4-year degree’’), and respondents’

occupation (i.e., respondent-reported 7-level ordinal vari-

able). The composite score was calculated for all respon-

dents who had information on at least one of the indicators

used in the composite measure. Positive values represented

higher levels of adult SES (Cronbach’s a = 0.63).

School-Level Covariates

We included a number of school-level indicators that may

be correlated with high school racial composition or

depressive symptoms. We created a composite measure of

school SES using the same variables included in the family

SES variable, which we aggregated to the school level, to

provide consistency across SES measures. School SES was

calculated as the mean of standardized (z-score) measures

of school-level poverty, school-level parental education,

and school-level parental occupation with higher values

representing higher levels of school SES (Cronbach’s

a = 0.90). Additional covariates included school urbanic-

ity (urban = central city within a CMSA or MSA; subur-

ban = CMSA or MSA with at least 2,500 residents but not

in central city, rural = all else), region (west, midwest,

south, and northeast), school type (public versus private),

and school size (small = 1–400 students; med-

ium = 401–1,000 students; large = 1,001–4,000 students).

Interactions

To examine whether the effects of high school racial

composition varied by respondent race/ethnicity, we

included a set of interactions between high school racial

composition and respondent race/ethnicity (i.e., high

school racial composition 9 respondent race/ethnicity).

To examine whether the effects of high school racial

composition varied over time and whether such effects

differed by respondent race/ethnicity, we modeled inter-

actions between age 9 high school racial composition and

age 9 high school racial composition 9 respondent race/

ethnicity. Because preliminary analysis suggested that the

rate of change in depressive symptoms differed by gender,

we also interacted gender with age.

Statistical Analysis

We began with descriptive statistics to understand the data

distribution. Three-level linear growth models were then

examined to investigate the extent to which high school

racial composition was associated with trajectories of

depressive symptoms from adolescence to early adulthood.

First, we examined an unconditional model (not shown),

with no predictors, to assess between-school variation in

trajectories of depressive symptoms. All subsequent mod-

els adjusted for individual characteristics (nativity, gender,

family structure at Wave I, family SES at Wave I) and high

school characteristics (urbanicity, region, school type,

school size, school SES). Next, we ran a model that

included indicators of percent white students and percent

white students by age (Model 1). We ran an additional

model that included cross-level interaction terms for

respondent race/ethnicity by percent white students as well

as respondent race/ethnicity by percent white students by

age (Model 2). We included indicators of perceived dis-

crimination and school attachment in Model 3. Finally, we

adjusted for respondents’ SES at Wave IV (Model 4). In

the model-building process, we examined changes in

the -2 log likelihood to assess model fit.

The equation from our final model (Model 4) for pre-

dicting trajectories of depressive symptoms is presented

below:

Ytij ¼ b000 þ RbtijXij þ RatijZtij þ RktijWj þ r0ij þ r1ij

þ l00j þ l10j þ etij

where Ytij is the level of depressive symptoms at time t for

respondent i in school j and assumes that conditional on
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r0ij, r1ij, l00j and l10j, Ytij to Ytnk are independent; i = 1,…,

n respondents across t = 1,…, T waves and j = 1,…, K is

the number of schools included in our sample; b000 is the

population average depressive symptoms at age 22;

RbtijXijis the sum of time-invariant individual-level

covariates (i.e., race/ethnicity, gender, immigrant status,

family SES, family structure, school attachment, perceived

discrimination, and respondent SES in 2007/8); RatijZtijis

the sum of time-varying individual-level covariates and

cross-level interactions (i.e., age, age 9 gender, age 9 %

white students, age 9 race/ethnicity 9 % white students);

RktijWj is the sum of school-level covariates (i.e., % white

students, school SES, school type, region, urbanicity, and

school size) and time-invariant cross-level interactions

(i.e., race/ethnicity 9 % white students); and l00j and l10j

represent variation in intercepts and slope of the growth

curve between schools (i.e., between-school variability)

and are assumed to be randomly and normally distributed

with mean zero; r0ij and r1ij represent the random between-

person differences in the intercept and slope of the growth

curve, respectively; etijv is the random within-person error

at time t for respondent i in school j. Three-level linear

models were specified via maximum-likelihood estimation

using xtmixed in Stata (v11) (Corp 2009).

To facilitate interpretation of the intercept, age was

centered at 22, the median age of respondents in the

sample, high school racial composition was grand mean

centered at 57%, and the remaining covariates were cen-

tered at their grand means, except for race/ethnicity, gen-

der, and nativity. Next, to help with the interpretation of the

regression coefficients for high school racial composition,

we transformed this variable (original variable/10) such

that the reported coefficients represented a 10% increase in

percent white students rather than a 1% increase in percent

white students. All analyses were unweighted. As such, all

models included the individual (i.e., race/ethnicity) and

school (i.e., school urbanicity, school region, school type,

and school size) sampling variables. By including the

sampling variables, unweighted analyses produce unbiased

coefficients (Winship and Radbill 1994).

Sensitivity Analyses

First, we excluded schools with 0 and 100% white students

to examine our results after excluding schools at the

extremes of the distribution, which may overly influence

our results. The size, direction, and significance of the

indicators were similar as those found in the full sample,

but the sample was no longer representative of the US high

school population in 1994/5. Thus, we present the findings

from the full sample only. Second, we examined whether

the findings were robust to specification of respondent SES

by also running models that included separate indicators

for education, occupation, and poverty at Wave IV. These

models yielded similar results, but resulted in significant

loss of respondents due to missingness on occupation and

poverty. Thus, we used the SES index in the models we

present. Lastly, we considered interactions between age

and respondent race/ethnicity; including these interactions

did not improve model fit; therefore, the models we present

here do not include these additional interactions.

Results

Sample Characteristics

We present sample characteristics in Table 1. The sample

consisted of 10,350 respondents who were dispersed across

80 high schools (density values ranged from 8 to 1,174)

and provided 36,493 person-period observations. Respon-

dents were primarily white (53.7%) and had slightly below-

average family SES at Wave I (M = -0.08, min = -2.24,

max = 1.43). There were slightly more women than men

(52.8% vs. 47.1%), the mean age over the survey interval

was 22.2 years (min = 11.9, max = 34.7), and 8.1% were

immigrants. At Wave I, most respondents reported feeling

close to people at school (64.9%), part of their school

(70.2%), and happy to be at school (64.8%), whereas

21.3% of respondents reported that teachers treated stu-

dents unfairly and 46.9% reported that students at their

school were prejudiced. On average, most respondents

attended high schools in 1994/5 that were large (63.3%),

suburban (54.1%), public (92.9%), and primarily white

(56.9%) in their student body composition and had

slightly above-average SES (M = 0.14, min = -1.80,

max = 2.15). At Wave IV, respondents on average repor-

ted slightly below-average SES (M = -0.01, min =

-2.40, max = 1.33).

Significant bivariate racial/ethnic differences in level of

depressive symptoms were noted. We also found bivariate

racial/ethnic differences across all covariates with the

exception of respondents’ age. For example, at Wave I,

whites lived in families with slightly above-average SES

(0.11); however, blacks, Hispanics, and Asian/Pacific

Islanders lived in families with slightly below-average SES

(-0.17, -0.55, and -0.07, respectively). Approximately

21.7% of whites reported unfair treatment by teachers,

whereas 25.7% of blacks, 17.2% of Hispanics, and 13.6%

of Asian/Pacific Islanders did so. At Wave IV, whites and

Asian/Pacific Islanders reported slightly above-average

SES (0.02 and 0.12, respectively), but blacks and Hispanics

reported slightly below-average SES (-0.13 and -0.10,

respectively). Consistent with national estimates of school

segregation (Orfield and Lee 2007), white respondents
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Table 2 Estimates from three-level linear growth models predicting depressive symptoms from adolescence to early adulthood for respondents

in grades 9–12 in 1994/5, National Longitudinal Study of Adolescent Health, Waves I–IV, n = 10,350

Model 1 Model 2 Model 3 Model 4

b (SE) b (SE) b (SE) b (SE)

Intercept 4.822 (0.070)*** 4.893 (0.079)*** 4.880 (0.075)*** 4.693 (0.074)***

Level-1 variables

Agea -0.051 (0.005)*** -0.044 (0.007)*** -0.044 (0.007)*** -0.044 (0.007)***

Level-2 variables

Race/ethnicity (ref = white)

Black 0.236 (0.103)* 0.330 (0.110)** 0.328 (0.107)** 0.259 (0.105)*

Hispanic 0.152 (0.115) 0.086 (0.130) 0.149 (0.125) 0.135 (0.123)

Asian/PIb 0.893 (0.152)*** 0.456 (0.203)* 0.504 (0.196)** 0.776 (0.192)***

Other 0.337 (0.230) 0.332 (0.242) 0.259 (0.233) 0.265 (0.228)

Female 0.981 (0.059)*** 0.980 (0.059)*** 0.924 (0.057)*** 1.178 (0.057)***

Perceived discrimination

Unfair treatment by teachers 0.711 (0.073)*** 0.651 (0.071)***

Students prejudiced 0.200 (0.060)*** 0.241 (0.059)***

School attachment

Close to people at school -0.344 (0.069)*** -0.319 (0.067)***

Part of school -0.811 (0.074)*** -0.710 (0.072)***

Happy to be at school -0.592 (0.069)*** -0.541 (0.068)***

Respondent SES in Wave IV -0.881 (0.041)***

Level-3 variables

% whitec 0.005 (0.020) -0.032 (0.026) -0.027 (0.025) -0.042 (0.024)

Cross-level interactions

Age 9 female -0.047 (0.007)*** -0.048 (0.007)*** -0.049 (0.007)*** -0.048 (0.007)***

Age 9 % white 0.004 (0.002)*** 0.001 (0.002) 0.001 (0.002) 0.001 (0.002)

Black 9 % white 0.108 (0.035)** 0.074 (0.033)* 0.056 (0.033)

Hispanic 9 % white 0.021 (0.036) 0.003 (0.035) -0.029 (0.034)

Asian/PI 9 % white -0.088 (0.051) -0.116 (0.049)* -0.109 (0.048)*

Other 9 % white 0.086 (0.073) 0.063 (0.070) 0.047 (0.068)

Age 9 black 9 % white -0.003 (0.004) -0.002 (0.003) -0.002 (0.004)

Age 9 Hispanic 9 % white 0.013 (0.004)*** 0.013 (0.004)*** 0.013 (0.004)***

Age 9 Asian/PI 9 % white 0.014 (0.004)** 0.014 (0.005)** 0.014 (0.005)**

Age 9 other 9 % white 0.005 (0.008) 0.005 (0.008) 0.008 (0.008)

Random effects

l00j 0.26 0.24 0.21 0.20

l10j 0.04 0.03 0.03 0.03

r0ij 2.46 2.45 2.32 2.25

r1ij 0.17 0.17 0.17 0.17

D -2 Log likelihoodd -772.26*** -46.90*** -742.52*** -442.68***

Unconditional model variance estimates: l00j = 0.50, l10j = 0.08, r0ij = -2.56, and r1ij = 0.17; All models adjusted for nativity, and at Wave I,

family structure, family SES, urbanicity, school type, school size, region, and school SES; All covariates centered at their grand means, except

for gender, race/ethnicity, and nativity
a Age is centered at 22
b Asian/Pacific Islander
c Percent white students centered at 57% and divided by 10
d Change in the -2LL contrasts Model 1 to an unconditional model (not shown), Model 2 to Model 1, Model 3 to Model 2, and Model 4 to

Model 3

* p \ 0.05, ** p \ 0.01, *** p \ 0.001
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attended high schools where most students were white

(81.2%), whereas black, Hispanic, and Asian/Pacific

Islander respondents attended high schools with notably

lower proportions of white students (33.5, 23.3, and 23.7%,

respectively).

Three-Level Linear Growth Models

We first examined the effect of high school racial com-

position on trajectories of depressive symptoms in Table 2.

Results from Model 1, the least restrictive model, revealed

a statistically significant interaction between age and per-

cent white students (b = 0.004, p \ 0.001); however, the

main effect of percent white students was non-significant

(b = 0.005, p [ 0.05). For illustration, we plot predicted

trajectories of depressive symptoms for two values of

percent white students (i.e., 15 and 85%) in Fig. 1. For ease

of presentation, we only plot trajectories for male respon-

dents; however, it is important to note that the effect of

high school racial composition did not vary by gender. On

average, respondents who attended predominantly white

high schools (i.e., 85% white students) had lower levels of

depressive symptoms at age 14 than respondents who

attended predominantly minority high schools (i.e., 15%

white students). By age 34, this pattern was reversed,

revealing a slightly faster decline in depressive symptoms

among respondents who attended predominantly minority

high schools.

Next, we tested our hypotheses that attending predom-

inantly white high schools would be associated with higher

levels of depressive symptoms among blacks and Hispan-

ics, but lower levels of depressive symptoms among

Asian/Pacific Islanders, from adolescence through early

adulthood. After inclusion of two-way (percent white

students 9 respondent race/ethnicity) and three-way

interactions (age 9 percent white students 9 respondent

race/ethnicity) in Model 2, the interaction between age and

percent white students was attenuated (b = 0.001,

p [ 0.05). However, interactions between percent white

students and respondent race/ethnicity indicated that as the

percentage of white students at school increased, black

respondents reported higher levels of depressive symptoms

(b = 0.108, p \ 0.01). This effect did not differ over time

(b = -0.003, p [ 0.05). However, the effect of percent

white students on depressive symptoms for Hispanic and

Asian/Pacific Islander respondents differed by age. For

Fig. 1 Predicted level of depressive symptoms from adolescence

through early adulthood for male respondents, national longitudinal

study of adolescent health, Waves I–IV. Predicted trajectories based

on Model 1 estimates and are conditional on l00j, l10j, r0ij, and

r1ij = 0. Predicted trajectories by percent white are statistically

different at p \ .05

Fig. 2 Predicted level of

depressive symptoms from

adolescence through early

adulthood for male respondents

by percent white students in

high school and race/ethnicity,

National Longitudinal Study of

Adolescent Health, Waves I–IV.

Predicted trajectories for a,

b based on Model 2 estimates

and are conditional on l00j, l10j,

r0ij, and r1ij = 0. The

trajectories for Asian/PI,

Hispanics, and blacks differ by

percent white students at their

high schools
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example, male Asian/Pacific Islanders attending schools

with 15% white students reported, on average, 6.7

depressive symptoms at age 14 and 4.6 depressive symp-

toms at age 34—a decline of 2.1 depressive symptoms

from adolescence to early adulthood (see Fig. 2a). In

comparison, male Asian/Pacific Islanders attending schools

with 85% white students reported, on average, 5.03

depressive symptoms at age 14 and 4.99 depressive

symptoms at age 34—a decline of 0.04 depressive symp-

toms (see Fig. 2b). Thus, Asian/Pacific Islanders attending

predominantly minority high schools had higher levels of

depressive symptoms in adolescence than their counter-

parts attending predominantly white high schools, but they

also experienced a faster decline in depressive symptoms.

This pattern was also found among Hispanic respondents.

Figure 2a,b also illustrates important racial/ethnic dif-

ferences in trajectories of depressive symptoms across

levels of percent white students at school. That is, in pre-

dominantly minority high schools, black respondents

reported the lowest levels of depressive symptoms at age

14; Asian/Pacific Islanders reported the highest levels of

depressive symptoms, with whites and Hispanics falling

in-between. However, by age 34, whites, Asian/Pacific

Islanders, and blacks reported similar levels of depressive

symptoms; Hispanics reported the lowest levels of

depressive symptoms. In comparison, in predominantly

white high schools, blacks reported the highest levels of

depressive symptoms at age 14, whereas Asian/Pacific

Islanders, Hispanics, and whites reported similar levels of

depressive symptoms. By age 34, whites reported the

lowest levels of depressive symptoms, with blacks, His-

panics, and Asian/Pacific Islanders reporting similar levels

of depressive symptoms.

To test our hypothesis that perceptions of discrimination

and school attachment would mediate the association

between high school racial composition and trajectories of

depressive symptoms among blacks, Hispanics, and Asian/

Pacific Islanders, we adjusted for measures of perceived

discrimination and school attachment in Model 3. Each of

these individual indicators were significantly associated

(p \ 0.001) with depressive symptoms; respondents who

indicated that teachers treated students unfairly and that

students were prejudiced experienced higher levels of

depressive symptoms (b = 0.711, b = 0.200, respectively),

whereas respondents who reported feeling close to people at

school, part of their school, and happy to be at their school

experienced lower levels of depressive symptoms (-0.344,

-0.811, and -0.592, respectively). Inclusion of these mea-

sures slightly attenuated the size of the effect of high school

racial composition on trajectories of depressive symptoms

for black respondents (b = 0.108, p \ 0.01 in Model 2

versus b = 0.074, p \ 0.05 in Model 3), but did not atten-

uate the effect for Hispanics or Asian/Pacific Islanders.

Finally, we tested our hypothesis that the effect of high

school racial composition on trajectories of depressive

symptoms among blacks and Hispanics would be attenu-

ated with adjustment for adult SES (Model 4). Adult SES

was inversely associated with depressive symptoms; higher

SES respondents experienced lower levels of depressive

symptoms. Adjustment for adult SES further attenuated the

effect of percent white students for black respondents

(b = 0.056, p [ 0.05), but did not attenuate the effect of

percent white students on trajectories of depressive symp-

toms for Hispanics or Asian/Pacific Islanders.

Discussion

Our analysis of high school racial composition and tra-

jectories of depressive symptoms indicates four major

findings. First, as hypothesized, black respondents who

attended predominantly white high schools reported higher

levels of depressive symptoms than black respondents who

attended predominantly minority high schools. This effect

was constant from adolescence through early adulthood.

Second, as hypothesized, Asian/Pacific Islanders reported

higher levels of depressive symptoms during adolescence if

they attended predominantly minority high schools rather

than predominantly white high schools. Unexpectedly, this

effect dissipated with age, such that by age 30, depressive

symptoms were similar for Asian/Pacific Islanders

regardless of the racial composition of their high school.

Also contrary to our hypothesis, the effect of high school

racial composition on trajectories of depressive symptoms

among Hispanics was comparable to the effect found for

Asian/Pacific Islanders rather than the effect found for

blacks. Third, perceived discrimination and school attach-

ment appeared to mediate the relationship between high

school racial composition and trajectories of depressive

symptoms, but only for black respondents. Fourth, adult

SES attenuated the effect of high school racial composition

on trajectories of depressive symptoms among black but

not among Hispanic respondents.

Our results for black respondents suggest that the high

school environment may help to establish racial disparities

in trajectories of depressive symptoms and that ignoring

adolescent social environments may result in the mistaken

conclusion that black adolescents and young adults uni-

formly experience higher levels of depressive symptoms

compared with whites during this developmental period.

Indeed, our results show that blacks who attended pre-

dominantly minority high schools had similar or lower

levels of depressive symptoms than whites, whereas the

reverse was true for blacks who attended predominantly

white high schools. According to life course theory, certain

social environments have a more profound effect on health
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when they are experienced during specific developmental

stages (Kuh et al. 2003). Outside of this period, the effect is

much weaker. Given that the development of psychological

problems in adolescence increases the risk of recurrent

psychological problems in adulthood (George 2007; Pine

et al. 1999), this sensitive period effect may in part explain

our results for black respondents.

Although a significant body of cross-sectional research

finds that discrimination is associated with mental health

(Williams et al. 2003), we find that discrimination experi-

enced during adolescence continues to impact mental

health years later. Our finding that perceived discrimination

and school attachment partly mediated the relationship

between high school racial composition and depressive

symptoms among blacks is consistent with prior research

that finds that black students often feel alienated and iso-

lated when attending predominantly white schools (Feagin

et al. 1996; Lewis 2003; Walsemann et al. 2011) and that

feelings of alienation and isolation increase the risk of

psychological problems (Heinrich and Gullone 2006).

However, in models adjusting for adult SES, the effect of

high school racial composition on depressive symptoms

among blacks was attenuated. It is possible that the nega-

tive psychological consequences of experiencing discrim-

ination within predominantly white high schools is

diminished or reversed by the greater social mobility of

these same students. Such interpretation corresponds to the

idea that sensitive period effects are modifiable and

potentially reversible (Kuh et al. 2003).

Unlike blacks, Asian/Pacific Islanders experienced

higher levels of depressive symptoms in adolescence if

they attended a predominantly minority high school; this

effect dissipated over time. Asian American youth occupy

a unique status as a marginalized minority. Within eth-

nically diverse high schools, Asian American adolescents

are at higher risk of experiencing discrimination, being

racially insulated, and being socially excluded relative to

their black and Hispanic peers (Conchas and Perez 2003;

Rosenbloom and Way 2004). There is evidence that as

early as sixth grade, Asian American youth begin expe-

riencing greater amounts of race-related discrimination

and as a result report elevated levels of depressive

symptoms (Rivas-Drake et al. 2008). Although we

adjusted for measures of perceived discrimination, these

items may not have fully captured the extent of dis-

crimination experienced by Asian/Pacific Islanders

attending predominantly minority high schools in our

sample. For example, Asian American youth and young

adults also experience the perception of being a ‘‘per-

petual foreigner’’ who pose a threat economically or

educationally (Tuan 1998; Alvarez et al. 2006). Future

research should consider the negative consequences of not

only racially motivated discrimination but also anti-

immigrant hostility that may increase feelings of social

exclusion.

Contrary to our expectations, the relationship between

high school racial composition and trajectories of depres-

sive symptoms among Hispanics was similar to the rela-

tionship found among Asian/Pacific Islanders. Although

Hispanics experience significant discrimination in pre-

dominantly white educational settings (McCabe 2009),

there may be other mechanisms at play within predomi-

nantly minority high schools. Post hoc analyses revealed

that Hispanics in our sample who attended predominantly

minority high schools were more likely to be immigrants

and speak a foreign language, compared with Hispanics

who attended predominantly white high schools. Hispanic

students designated as English learners (ELs) are often

assigned to special education courses, which can hinder

their educational achievement and social integration within

the school (Gándara et al. 2003). A second explanation

might lie with family support and identity formation during

adolescence and early adulthood (Landale et al. 2006;

Portes and Rumbaut 2006). Children of immigrants often

face challenges related to their identity search during

youth, as well as conflicts with their parents, which can be

exacerbated by competing cultural differences between

immigrants and the dominant culture. Such conflict may

increase psychological problems in adolescence, but as

youth age, these issues may dissipate. This may also be the

case for Asian/Pacific Islanders.

Moreover, significant ethnic heterogeneity exists within

the Hispanic and Asian/Pacific Islander populations.

Although we adjusted for family SES, school SES, and

nativity, the results for both Hispanic and Asian/Pacific

Islanders could be driven by unmeasured heterogeneity

coupled with less dispersion of Hispanics and Asian/Pacific

Islanders across high schools in our sample. Although

Hispanic and Asian/Pacific Islander subgroups in our

sample generally attended racially mixed high schools,

some subgroups attended schools with greater percentages

of white students (results not shown). Additionally, regio-

nal and state-level variation in educational settings may be

affecting our results. There were significant concentrations

of particular ethnic groups within regions in our sample;

for example, 97% of Filipinos and 69% of Mexicans

attended high schools in the western region of the United

States. Though we adjusted for regional differences, sig-

nificant variation in educational curriculum, classroom

size, funding, and immigration policy exists across states,

which are likely not captured with our measure of region.

Additional studies that not only include a larger number of

Hispanics and Asian/Pacific Islanders but also sample a

larger number of schools are needed to provide a more

complete picture of the effect of school environments on

the mental health of Hispanics and Asian/Pacific Islanders.
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Limitations

First, our sample includes individuals who were enrolled in

senior high schools in the United States in 1994/5; thus, we

can only generalize to this population. However, to our

knowledge, Add Health is the only longitudinal, nationally

representative school-based survey in the United States that

allows for the analysis of school-level associations with

trajectories of depressive symptoms through early adult-

hood. Second, depressive symptoms constitute only one

dimension of mental health. Other mental health outcomes

such as anxiety, psychological distress, and clinical

depression should be explored in future research. Finally,

although adolescents and young adults navigate many

social settings on a daily basis, our analyses and results are

limited to the high school environment. Other social

environments, including college campuses and neighbor-

hoods, also affect the psychological well-being of adoles-

cents and young adults (Aneshensel and Sucoff 1996;

Feagin et al. 1996; Leventhal and Brooks-Gunn 2003). We

chose to limit our analyses to high schools given that

schools are one of the strongest socializing forces during

adolescence (Hallinan 2001) and adolescence is a critical

period for the establishment of psychological problems

across the life course (George 2007). Additional research is

needed to understand how different social settings across

key developmental periods interact to affect mental health

across the life course.

Conclusions

Our study provides preliminary evidence that school set-

tings matter for mental health not only during adolescence

but also in early adulthood. The transition from adoles-

cence to adulthood can often be challenging, but the tran-

sition may be even more arduous for those youth who

experienced discrimination and alienation within their high

schools. Yet, our results also suggest that the effects of

exposure to disadvantage during sensitive developmental

periods on mental health may be reversed. Under what

conditions and through what mechanisms reversal occurs is

an important next step in understanding how racial dis-

parities in mental health vary across the life course.
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