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Abstract

Most adolescents with depressive disorders do not receive any mental health services, even though
effective treatments exist. Although research has examined numerous individual-level factors
associated with mental health service use among depressed adolescents, less is known about the
role of contextual factors. This study examines the relationship between contextual-level
socioeconomic status (SES) and clinic-based mental health counseling use among U.S.
adolescents with high depressive symptoms in urban and suburban areas. Data from the first two
waves of the National Longitudinal Study of Adolescent Health (N=1,133; 59% female) were
analyzed using multilevel logistic models in which adolescents were nested within counties. After
controlling for individual-level predisposing, enabling, and need characteristics, as well as county
racial/ethnic composition, county SES was positively associated with clinic-based counseling use
among depressed youth. A one standard deviation increase in the county affluence index was
associated with 43% greater odds of receiving any clinical counseling services. Furthermore, the
positive relationship between county affluence and clinical counseling use was no longer
significant after controlling for the county supply of mental health specialist physicians. The
results indicate that county residential context is a key correlate of mental health service use
among depressed adolescents, such that those who live in lower SES counties with fewer mental
health specialists are less likely to receive treatment.
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INTRODUCTION

Depressive disorders, including major depressive disorder and dysthymia, are common
among adolescents and are associated with substantial health, social, and developmental
consequences. Approximately 8% of adolescents experience an episode of major depression
in a given year (SAMHSA 2009), and 12% of adolescents have experienced a depressive
disorder in their lifetime (Merikangas et al. 2010). In the short term, depressive disorders are
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associated with adverse outcomes among adolescents, including an increased risk for
comorbid mental health problems (Goodman et al. 2000; Lewinsohn, Rohde, and Seeley
1998), substance use disorders (Lewinsohn et al. 1998), and obesity (Goodman and
Whitaker 2002). Research has also reported that major depressive disorder places
adolescents at greater risk for later mental health problems, substance use disorders,
educational underachievement, unemployment, poorer functioning in work, and social
problems (Fergusson and Woodward 2002; Weissman et al. 1999). In addition to these
consequences, depressive disorders are also potentially life-threatening. Major depression
places adolescents at greater risk for first suicide attempts, lifetime suicide attempts, and
completed suicides (Weissman et al. 1999) — the third leading cause of death for those
between the ages of 10 and 24 (Centers for Disease Control and Prevention 2012).

Most adolescents with depressive disorders do not receive any mental health services, even
though effective treatments are available (Merikangas et al. 2011; Michael and Crowley
2002). Although studies have examined correlates of mental health service utilization among
this population to better understand barriers to service use (Cummings and Druss 2011;
Olfson et al. 2003; Wu et al. 2001), research has generally focused on attributes of the
individual or family with less attention paid to the role of the residential context.
Contextual-level socioeconomic status (SES) may be especially important for mental health
service use among depressed adolescents because of its relationship with the available
mental health care infrastructure and other county-level sociocultural factors.

When considering the broader youth-focused mental health services literature (not just
limited to those with depression), few studies have included any contextual-level measures
in the analyses. In a study of children involved with the child welfare system, county-level
linkages between child welfare and mental health agencies were associated with a stronger
relationship between mental health need and specialty mental health service use. However,
the percentage of county residents living in poverty was not significantly associated with
specialty mental health service use in this population (Hurlburt et al. 2004). Two additional
studies of adolescents reported that elements of the health care infrastructure were
associated with increased mental health counseling use in school settings (Slade 2002) or
multiple settings (Fletcher 2008); elucidating the role of contextual-level SES, however, was
not a focus of either study. The current study advances the literature by developing a
conceptual framework of mental health service use among a vulnerable group of adolescents
that emphasizes the role of contextual SES; examining measures of contextual SES that
capture multiple dimensions of this construct (i.e., affluence and disadvantage); and testing
hypotheses concerning the links between contextual SES, mental health care resources, and
clinic-based mental health service use in this sample.

Determinants of Adolescent Mental Health Service Use in Clinical Settings

The current study draws on two existing conceptual frameworks, as well as theory from
economics and sociology, to create a conceptual model of mental health service use among
adolescents that guides the derivation of study hypotheses for the study sample. As a starting
point, Cauce and colleagues (2002) identify three steps in the mental health help-seeking
process of youth: (1) problem recognition, (2) decision to seek treatment, and (3) service
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selection. Regarding the third step, the authors note that mental health services may take
place in the formal mental health services sector (e.g., psychiatrists and psychologists), in
the collateral services sector (e.g., schools or the juvenile justice system), and/or by relying
on informal supports (e.g., family, friends, and clergy). The current study focuses on
determinants of service use in the formal mental health services sector (i.e., clinical
settings), and draws on Cauce et al.’s framework to assess whether the propensity to use
services in alternative sectors explains differences in the use of clinic-based mental health
services for adolescents in the study sample.

To elucidate the potential determinants of mental health service use in clinical settings
among adolescents, the current study also draws on the Behavioral Model of Health Services
Use; this framework identifies the importance of individual- and contextual-level
predisposing, enabling, and need-related factors when examining the use of personal health
services (Andersen and Davidson 2001). At the individual level, predisposing characteristics
are demographic (e.g. age) and social (e.g. race/ethnicity) factors that may affect the
proclivity to use services, but are not directly responsible for service use. Enabling
characteristics include resources that may facilitate or impede the use of services, such as
family income and health insurance. Enabling characteristics also include factors that allow
an adolescent and/or family to more easily navigate the mental health care system, such as
English language proficiency and/or prior experience with the mental health care system.
Finally, individual need-related characteristics include an adolescent’s perceived need for
mental health services and the evaluated need for mental health services by a trained
professional. Individual mental health need also encompasses the type and severity of the
mental health problem(s).

At the contextual level, predisposing characteristics include the social and demographic
composition of the community, as well as community beliefs regarding health conditions
and appropriate treatment. For mental health service use, attitudes and beliefs about mental
health problems and treatment in the community may be especially relevant for the mental
health help-seeking process (Corrigan 2004). Enabling characteristics at the contextual level
comprise health policies and the financial resources available for the health care system, as
well as the organization of the health care system. Contextual need characteristics include
population health indices and health-related measures of the physical environment
(Andersen and Davidson 2001). In this study, context is operationalized at the county level
because policies that shape the local mental health care market can be determined,
implemented, and funded at this level through county property taxes, sales taxes, or fines.
Counties also play an especially important role in the coordination and provision of mental
health services for disadvantaged populations, including low-income individuals, those with
public insurance, and the uninsured (Kelch 2011).

County SES and Adolescent Mental Health Service Use

One contextual-level characteristic that may be especially important for mental health
service use among depressed adolescents is the SES of the county, because of its
relationship with the available mental health care infrastructure and other county-level
sociocultural factors. Turning first to the mental health care infrastructure, economic theory
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of provider location decisions predicts that mental health providers will be attracted to
communities with a higher aggregate income because of the greater aggregate purchasing
power that enables providers to charge higher fees for a given service (Rosko and Broyles
1988). A greater supply of mental health providers in the county may, in turn, be positively
associated with adolescent mental health service use because of a distance decay effect in
which reduced travel distance decreases the opportunity cost associated with seeking
services. Indeed, research has documented that higher SES counties have a greater supply of
mental health providers (Thomas et al. 2009), and that travel distance is negatively
associated with the use of mental health services (Fortney et al. 1999). Another element of
the clinical mental health care infrastructure that may be more robust in higher SES counties
with a larger residential tax base is the supply of public safety-net facilities for
disadvantaged populations (Andersen and Davidson 2001).

Contextual SES may also be positively associated with clinic-based mental health service
use through its association with contextual sociocultural factors, such as community-level
differences in attitudes and beliefs concerning mental health problems and treatment. For
example, the Behavioral Health Model of Health Services Use posits that underlying
community attitudes and beliefs affecting individual health care utilization might be
correlated with a component of contextual SES — aggregate education level (Andersen and
Davidson 2001). Furthermore, research has documented that individuals with higher
education have more favorable attitudes towards clinical mental health services (Pescosolido
et al. 2007), and economic theory indicates that individual preferences for mental health
services can be aggregated to the market segment. Thus, communities with higher aggregate
education levels may have a greater demand for clinical mental health services that, in turn,
is positively associated with both the supply of mental health providers and with mental
health service use.

To isolate the hypothesized positive contextual relationship between county SES and mental
health service use in clinical settings suggested by these pathways, analyses must control for
individual-level predisposing, enabling, and need-related factors associated with mental
health service. Furthermore, because adolescents may seek services in other settings such as
schools and churches (Cauce et al. 2002), and because the availability of services in these
settings may differ across counties (Brener, Martindale, and Weist 2001), models should
also adjust for an adolescent’s propensity to seek services outside of the clinical
infrastructure to isolate the relationship between county SES and mental health service use
in clinical settings. Lastly, given the correlation between race/ethnicity and contextual SES
in U.S. metropolitan areas (Acevedo-Garcia and Lochner 2003), and other factors that may
influence service use such as adolescent mental health problems (Wight et al. 2005) and
mental health provider supply (Komaromy et al. 1996), analyses must also control for the
county’s racial/ethnic composition.

HYPOTHESES

Although there is ample reason to believe that contextual SES is an important determinant of
mental health service use for a vulnerable population in need of mental health treatment, no
known study has comprehensively examined this issue. Using data from a nationally
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representative sample of depressed adolescents, this analysis tests several hypotheses. First,
because of the associations among contextual SES, provider supply, and community
attitudes and beliefs about mental health treatment, contextual SES is hypothesized to be
positively associated with mental health service use in clinical settings after controlling for
differences in individual-level predisposing, enabling, and need-related factors and county-
level racial/ethnic composition. Second, the positive relationship between contextual SES
and mental health service use in clinical settings is hypothesized to remain significant after
adjusting for adolescent propensity to seek services in alternative settings. And third, the
positive relationship between contextual SES and mental health service use in clinical
settings is hypothesized to attenuate after controlling for the supply of mental health
providers.

In addition to examining the role of residential context in clinic-based mental health service
use among depressed adolescents, this study also contributes to the literature by assessing
whether an enhanced model specification has implications for the relationships among
individual-level constructs that have been examined in prior studies. Of particular interest is
the literature documenting significantly lower rates of mental health service use in medical
settings among Black, Hispanic, and Asian adolescents with depression, relative to their
White counterparts (Cummings and Druss 2011). Findings from other studies in the mental
health services literature indicate that the inclusion of contextual-level measures can provide
further insight into understanding racial/ethnic differences in the receipt of treatment (Cook
et al.; Hurlburt et al. 2004). Therefore, a fourth hypothesis tests whether lower rates of
mental health service use among racial/ethnic minorities, relative to Whites, are partially
explained by controlling for contextual-level measures of sociodemographic characteristics
and the health care infrastructure.

Data come from the first two waves of the National Longitudinal Study of Adolescent
Health (Add Health), a nationally representative school-based sample of adolescents in
grades 7-12 at baseline. An in-home interview was conducted between April and December
1995 as part of the first wave of data collection. Adolescents who did not graduate and who
were not part of a targeted subsample in Wave | (i.e. disabled adolescents and genetic
siblings) were re-interviewed during the second wave of data collection between April and
August 1996.

Of the 13,568 adolescents from the baseline probability sample who participated in both
waves, 1,408 adolescents (i.e., 10.4%) were identified with high depressive symptoms using
a score on the Center for Epidemiologic Studies Depression Scale (CES-D) that exceeds a
clinically significant threshold. This metric (i.e., 22+ for males, 24+ for females) was
established by Roberts et al. to identify likely cases of major depressive disorder and
dysthymia (Roberts, Lewinsohn, and Seeley 1991). Depressive symptoms were measured
using the modified Add Health 18-item version of the CES-D (Radloff 1977), with two of
the eighteen items slightly altered for the adolescent population after pretesting (a=0.86).
Response categories ranged from rarely (0) to most or all of the time (3), allowing
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summation scores to range from 0 to 54. Because two items from the CES-D were not
included in Add Health, the total scale score was augmented by multiplying the mean item
response by 20 to allow comparisons to the cutoff scores established by Roberts et al.
Consistent with prior literature, adolescents with high depressive symptoms were less likely
to be White and have lower family incomes on average, than those without high depressive
symptoms (Siegel et al. 1998).

Of the 1,408 adolescents with high depressive symptoms, adolescents in rural communities
(n=239) were excluded because the theoretical pathways linking key study constructs differ
in urban/suburban versus rural communities. Those with missing data on key variables (i.e.,
outcome variable and county codes, n=7), and those who moved to a different county
between Wave 1 and 2 (n=29) were also excluded. This yielded an analytic sample of 1,133
depressed adolescents who lived in urban and suburban U.S. areas and resided in the same
county in Waves | and Il. Missing values on other analysis variables were handled using
multiple imputation for analysis (Collins, Schafer, and Kam 2001).

Individual-Level Measures

The dependent variable was assessed at wave 2, and all individual-level control variables
were assessed at baseline.

Clinic-based mental health service use encompasses the psychotherapeutic (i.e., talk
therapy) and pharmacological treatments that adolescents can receive from a licensed
professional for a depressive disorder in a medical setting, such as an outpatient clinic,
hospital, or mental health provider’s private office. The Add Health data contain information
about whether the adolescent received a psychotherapeutic treatment in the past year, and
the setting in which this treatment was received. Specifically, adolescents were asked, “In
the past year, have you received psychological or emotional counseling?” If the respondent
answered “yes,” he or she was subsequently asked to indicate from which of the following
setting(s) they received those services: private doctor’s office, community mental health
clinic, hospital, school, or other setting. Using this information and drawing on Cauce et
al.’s framework (Cauce et al. 2002) that distinguishes between mental health services in
three sectors (i.e., formal mental health services sector; collateral services sector, [e.g.,
schools]; and informal supports [e.g., clergy]), the dependent variable was assessed with a
dichotomous indicator for those who received any mental health counseling in a clinical
setting (i.e., private doctor’s office, community health clinic, and/or hospital).

Although the dependent variable did not capture the full spectrum of mental health services
that can be provided to depressed adolescents in the formal mental health services sector
(e.g., medication management), this measure served as a strong proxy for the theoretical
construct by capturing a crucial component of the services that depressed adolescents should
receive (i.e., counseling). A meta-analysis found that several psychotherapeutic
interventions produced moderate to large treatment gains that were clinically meaningful for
youth suffering from depressive disorders (Michael and Crowley 2002), and the American
Academy of Child and Adolescent Psychiatry recommends that all adolescents with
depressive disorders should receive some type of psychotherapeutic intervention. In
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contrast, antidepressant medication is only recommended for more severe forms of
depression in this population (Birmaher et al. 2007).

There was no specific information available in the dataset about counseling services
received in some “other” setting, a category that could encompass a range of settings that are
part of the informal services sector (e.g., clergy) or part of the formal mental health services
sector (e.g., office of a master’s-level therapist). Therefore, an alternative specification of
the dependent variable was created for sensitivity analyses in which counseling services
received in some “other” setting were included when deriving the measure of clinic-based
counseling service utilization.

Individual-level predisposing and enabling characteristics controlled for in the analyses
included those that have been empirically established in prior research (Cummings and
Druss 2011; Olfson et al. 2003): (1) age measured in years; (2) gender; (3) race/ethnicity
[non-Hispanic White, Hispanic, Black, Asian American/Pacific Islander, and other race/
ethnicity]; (4) family status assessed with an indicator identifying adolescents who live with
both biological parents versus those who do not; (5) family income assessed with a
continuous measure and log-transformed to account for its highly skewed distribution; and
(6) health insurance status [any private insurance, public coverage including Medicare
and/or Medicaid, other health insurance, and uninsured].

Individual-level need characteristics controlled for in the analyses include measures of the
severity of mental health problems, in keeping with prior research (Cummings and Druss
2011; Wu et al. 2001). In particular, models adjusted for the number of depressive
symptoms using the CES-D score described above (a=0.86), and two indicators for those
who reported having any suicidal thoughts or making a suicide attempt in the past year.

Several proxy measures for mental health service need were also included in the analyses.
Because substance use is highly correlated with mental health problems (Costello et al.
2004), an indicator for illicit substance use in the past 30 days and a typology for drinking
behavior were also included. Similar to prior research (Botticello 2009), non-drinkers,
moderate drinkers, and heavy drinkers were classified with variables measuring frequency
of consumption, frequency of drunkenness, and frequency of consuming five or more drinks.
Non-drinkers were those who have not had any alcohol within the past year. Heavy drinkers
comprised those who have been drunk at least three times during the past year, consumed
five drinks or more at least three times during the past year, or reported drinking at least
once a week. Moderate drinkers were those who have had alcohol in the past year and did
not meet the criteria for heavy drinking. Lastly, because lower health status is also
associated with depression among adolescents (Lewinsohn et al. 1998), self-reported health
status (1 [excellent] to 5 [poor]) was measured with a dichotomous indicator of fair (4) or
poor (5) health versus not.

Adolescent propensity to seek mental health services in alternative settings was assessed
with two indicators that measure whether, at baseline, the adolescent received any mental
health counseling in: (1) a school setting; and (2) some other setting(s).
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County-Level Measures

Socioeconomic status comprises the collective economic resources and education capital of
a county. To hypothesize which dimension of county SES is the most relevant for mental
health service use among depressed adolescents (e.g., affluence or disadvantage), the
potential mechanisms linking these constructs were considered. County affluence may be a
stronger predictor of service use than disadvantage because economic theory suggests that
availability of more financial resources attracts mental health providers to a community
(Rosko and Broyles 1988); additionally, the Behavioral Model of Health Services Use
suggests that more financial resources in an area create a stronger tax base to support public
facilities (Andersen and Davidson 2001). Consequently, these mechanisms suggest that it
would especially important to operationalize county SES in a manner that captures
variability in the higher end of the distribution (i.e., affluence) rather than the lower end of
the distribution (i.e., disadvantage), and a measure of affluence was created for the main
models presented below. A measure of county-level disadvantage was also created for use in
sensitivity analyses.

County-level affluence and disadvantage were operationalized using measures from the
1990 U.S. Census in the Add Health database, which were chosen based on prior research
(Beyers et al. 2003; Wight et al. 2008). Factor analysis was implemented with the principal-
component factor option using Stata software, and affluence was operationalized with a
single factor derived from three county-level variables: (1) proportion of households with an
income of at least $75,000; (2) proportion of residents aged 25 years and over with a college
degree or more; and (3) proportion of residents employed in managerial and professional
specialty occupations. Similarly, socioeconomic disadvantage was operationalized with a
single factor derived from four county-level variables: (1) proportion of persons with
income below the poverty level; (2) proportion of households with public assistance income;
(3) proportion of residents aged 25 years and over without a high school diploma or
equivalency; (4) and the unemployment rate for males.

Racial/ethnic composition was measured using data from the 1990 Census in the Add Health
database to assess: (1) the percentage of county residents who were Black; and (2) the
percentage of county residents who were Hispanic.

Mental health providers per capita encompasses the number of licensed professionals per
county resident who can deliver mental health services to adolescents. Similarly to prior
research (Gresenz, Stockdale, and Wells 2000), data from the Area Resource File in the Add
Health contextual database were used to derive two measures of county-level mental health
provider supply: (1) the total number of psychiatrists per 100,000 persons, and (2) the total
number of general and family practice physicians per 100,000 persons in 1993. The former
captures mental health specialist physicians who can provide counseling services to this
population, whereas the latter measures the number of general practitioners who may also
speak with adolescents about mental health problems during a health care visit. Although
Add Health does not contain other measures of the supply of mental health providers such as
psychologists and social workers, psychiatrists per capita served as a proxy for the overall
supply of mental health specialists. Supplemental analyses (hot shown) indicated that the
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supply of psychiatrists was highly correlated with the supply of psychologists (R=0.68,
p<0.001) and social workers (R=0.47, p<0.001) across urban counties in 1990 (Area
Resource File (ARF) 2008).

To account for the hierarchical nature of the data in which adolescents (Level 1) were nested
within counties (Level 2), analyses were conducted using multilevel modeling. Random
effects multilevel logistic models were conducted in Stata software using the xtlogit function
(Raudenbush and Bryk 2002; Stata Corporation 2007). The Intra-class Correlation
Coefficient was calculated in each model to facilitate the interpretation of variance in
clinical counseling use that occurs at the county level (Snijders and Bosker 1999).

To explore the role of county context in clinical counseling use and test the study
hypotheses, regression models were estimated in six sequential steps. First, an unconditional
model that contains only a random intercept was estimated to assess the gross variance in
clinical counseling use that is associated with county-level context. Following this Empty
Model, Model 1 was estimated with measures of county-level affluence and racial/ethnic
composition to examine the association between the predictor variable of interest and
clinical counseling use before adjusting for any individual-level measures. Model 2
estimated the role of individual-level predisposing, enabling, and need-related measures
before adjusting for any county-level measures. The third and fourth models built on Model
1 to test whether the relationship between county-level affluence and clinical counseling use
remained significant after further adjusting for individual-level predisposing-, enabling-, and
need- related factors (Model 3) and adolescent propensity to seek mental health services in
alternative settings (Model 4). In the final model (Model 5), county-level measures of
provider supply were added to assess whether the relationship between county-level
affluence and mental health counseling use in clinical settings was attenuated after
controlling for these measures. All continuous measures except for age were standardized
such that a one unit increase corresponds with a one standard deviation increase in the
measure.

Approximately 14% of adolescents with depression in the sample received clinical
counseling services in the previous year (Table 1). Descriptive statistics also indicate that
there is considerable racial/ethnic and socioeconomic diversity among adolescents in the
sample and in the county-level measures. Because the factor score for county-level affluence
was normalized, it is more informative to examine its components. For example, among the
counties represented in the sample, the average percentage of adults age 25 and older with a
college degree is 27% (S.D.= 7%) and the average percentage of households with income
greater than $75,000 is 11% (S.D.= 6%).

As a preliminary step to the multivariate analyses, correlations among the contextual
variables were examined (not shown). Most were not statistically significant, but county
affluence was significantly associated with percent of Hispanic residents (R=0.38; p<0.001)
and psychiatrists per capita (R=0.62; p<0.001).
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Results from the multilevel analyses are presented in Table 2. The Empty model indicates
that 8% of the variation in clinical counseling use is attributed to living in different U.S.
counties. Model 1 shows that there is a significant positive association between county-level
affluence and clinical counseling use (OR=1.35, 95% CI=1.10, 1.66), controlling for county-
level racial/ethnic composition. Results from the first and second hypotheses are confirmed,
as county-level affluence remains positively and significantly associated with clinical
counseling use after further controlling for individual-level predisposing, enabling, and
need-related measures (Model 3: OR=1.43, 95% CI=1.15, 1.79) and adolescent propensity
to seek services in alternative settings (Model 4: OR=1.42, 95% Cl=1.14, 1.76).

A comparison of Models 4 and 5 informs the hypothesis concerning whether the positive
relationship between county-level SES and clinic-based counseling use is attenuated after
controlling for measures of provider supply at the county level; the positive relationship
between county-level affluence is no longer significant after including these additional
measures (OR=1.24, 95% CI1=0.94, 1.64). An examination of results from an additional
model (not shown) indicate which measure of provider supply accounts for this finding—
psychiatrist supply per capita. When Model 5 is re-estimated without county-level affluence
and racial/ethnic composition, psychiatrist supply per capita is positively associated with the
receipt of counseling services (OR=1.35, 95% CI=1.13, 1.61), whereas the supply of general
and family physicians is not (OR=0.98, 95% CI=0.81, 1.19).

A comparison of Model 2 to Models 3 and 5 informs the final hypothesis that the inclusion
of county-level measures partially accounts for lower rates of service use among racial/
ethnic minority adolescents compared to Whites. At the individual-level (Model 2), Black
(OR=0.54, 95% CI=0.33, 0.91), Hispanic (OR=0.43, 95% CI1=0.24, 0.76), and Asian
American/Pacific Islander adolescents (OR=0.27, 95% C1=0.10, 0.71) are significantly less
likely to receive clinical counseling services than White adolescents. However, counter to
the hypothesis, these findings are appreciably unchanged after the addition of county-level
affluence, racial/ethnic composition, and provider supply.

Sensitivity analyses were conducted to assess the robustness of these findings. All models
were re-estimated using county-level disadvantage in lieu of county-level affluence (not
shown), and the results for county-level disadvantage were similar in strength and direction
for Models 1- 4. County-level disadvantage was negatively associated with clinic-based
counseling use after sequentially adjusting for county racial/ethnic composition (OR=0.66,
95% CI=0.47, 0.92), individual-level predisposing, enabling, and need-related measures
(OR=0.62, 95% CI=0.43, 0.89) and adolescent propensity to seek services in alternative
settings (OR=0.61, 95% CI=0.43, 0.86). When provider supply was added to the model in
Model 5, however, the odds ratio associated with county SES disadvantage increased as
hypothesized, but remained statistically significant at the 0.05 level (OR=0.70, 95%
Cl=0.49, 0.99). This difference is likely due to the fact that psychiatrist supply is strongly
correlated with county affluence (R=0.62, p<0.001), but not county disadvantage (R=-0.12,
p=0.26).

Sensitivity analyses were also conducted in which models included additional measures of
individual- and family-level enabling characteristics and in which an alternative
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specification of the dependent variable was implemented. One series of models included
proxy measures for acculturation and immigration status (i.e., dichotomous indicators for
whether a language other than English was spoken at home and whether the parent(s) were
born in the U.S). A second series of models included additional proxy measures for enabling
resources, including household size and a categorical measure of parent education. A third
series of models included an additional control variable for clinical counseling use at
baseline as a proxy for familiarity with the mental health care system. Finally, a fourth series
of models implemented an alternative specification of the dependent variable; in this
analysis counseling use in “other” settings was included as part of the dependent variable,
and 27 additional adolescents (2.4% of the sample) were classified as receiving counseling
in a clinical setting. Key findings remained significant and robust in all of these alternative
model specifications.

DISCUSSION

The results of this study demonstrate that county residential context is a key correlate of
mental health service use among depressed adolescents. Those who live in less affluent
counties are significantly less likely to receive treatment, after controlling for county-level
racial/ethnic composition and individual-level predisposing, enabling, and need-related
characteristics. Lower rates of clinical counseling use in less affluent counties are also not
explained by differences in adolescent propensity to seek services in alternative settings,
such as schools, across counties. Furthermore, the relationship between county affluence and
clinical counseling use is no longer significant after the county-level supply of mental health
specialist providers is included in the model.

There are two possible explanations as to why the inclusion of mental health providers in the
model accounts for the positive relationship between county affluence and mental health
counseling use, and each of these yields different policy implications. As one possibility,
there may be excess demand for mental health services in lower SES counties, relative to the
available supply of mental health providers. In this case, an increase in mental health
provider supply in less affluent counties including—psychiatrists, psychologists, and social
workers -- could help reduce unmet need for mental health services among depressed
adolescents. Indeed, evidence suggests that many counties have a large gap between the
available supply of mental health providers and the estimated local need for mental health
services, as more than three-fourths (77%) of urban and suburban counties were designated
by the Health Resources and Services Administration as partial or whole Mental Health
Professional Shortage Areas (Area Resource File (ARF) 2008). Research has also reported
that mental health provider shortages are more likely to occur in lower SES counties than in
higher SES counties (Thomas et al. 2009).

Policy mechanisms that could help address mental health provider shortages in lower SES
counties include an increase in student loan forgiveness programs (e.g, National Health
Service Corps) that encourage more mental health providers to practice in underserved areas
(Health Resources and Services Administration 2011), and greater investment in the mental
health care safety-net system in these counties. Not only does the mental health safety-net
system include clinics that specialize in mental health services such as community mental
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health centers, but it also includes primary care safety-net facilities (e.g. federally qualified
health centers) that are increasingly providing onsite mental health services (Lo Sasso and
Byck 2010). Because the Patient Protection and Affordable Care Act of 2010 establishes
$11 billion in new funding for the federal Health Centers program to enhance existing
physical and behavioral health services (National Association of Community Health Centers
2010), there exists an important opportunity to expand the availability of mental health
services for the adolescent population in lower SES counties.

Another possible explanation as to why the supply of mental health providers accounts for
the positive relationship between county affluence and mental health counseling involves the
role of aggregate beliefs and attitudes about mental health services across socioeconomically
diverse counties. If adolescents in less affluent counties are less likely to seek mental health
services in clinical settings because of differences in preferences, beliefs, and attitudes about
these services, this could result in a lower supply of mental health providers due to reduced
demand for services and a lower overall rate of service use. To the extent that county-level
differences in beliefs and attitudes account for differences in mental health provider supply
and lower levels of service use in less affluent counties, policy-makers should consider
implementation of targeted educational outreach efforts to these communities about
depression and the benefits of evidence-based treatment options.

Sensitivity analyses that examined county SES disadvantage in lieu of county affluence
were similar to the main findings, with one exception: county SES disadvantage remained
significant after controlling for the supply of mental health providers. Bivariate correlations
indicated that this difference may be explained because psychiatrist supply is strongly
correlated with county affluence but not county SES disadvantage. Considered together,
these findings suggest that when the operationalization of county SES captures variability in
the higher end of resource distribution (i.e., affluence), variation in the mental health
provider supply accounts for its relationship with clinical counseling use in this sample. If
county SES is operationalized by measuring the lower end of resource distribution (i.e.,
disadvantage), other unmeasured pathways such as community stigma and attitudes towards
mental health treatment could be playing a stronger role in its association with clinical
counseling use. Future research should continue to examine the most meaningful
measurement of county SES and the pathways that link these different dimensions of SES to
mental health service use among vulnerable populations.

This study also has important implications when considered in tandem with prior research
documenting how low contextual SES negatively affects mental health outcomes among
adolescents. For example, Aneshensel and Sucoff (1996) found that low neighborhood SES
is associated with the perception of threatening conditions in the neighborhood (e.g., crime)
among adolescents, and that this perception is associated with an increase in mental health
problems (Aneshensel and Sucoff 1996). Thus, there may be cause for concern that
adolescents who live in lower SES neighborhoods and lower SES counties are doubly
disadvantaged — they may face a higher risk of depressive symptoms and a lower likelihood
of receiving any mental health treatment. Future studies should examine the extent to which
low contextual SES at multiple levels has additive, or potentially multiplicative,
consequences for vulnerable populations by both increasing the risk for poor mental health

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cummings

Page 13

outcomes and concomitantly reducing the likelihood that these populations receive timely,
effective treatment.

Contrary to the hypothesis, the inclusion of county-level measures of SES and provider
supply did not appreciably change the lower rates of mental health service use among racial/
ethnic minorities relative to Whites. Because a study of adults reported that the positive
association between the county-level supply of mental health care providers and mental
health service use was greater for Latinos and Blacks than for whites (Cook et al.), an
additional model (not shown) also included an interaction between individual race/ethnicity
and provider supply to test whether any racial/ethnic group may have differentially benefited
from the available supply of mental health specialists in a given county. These interaction
terms were not significant. The study findings suggest that lower rates of clinic-based
mental health counseling use among racial/ethnic minority adolescents with depression are
not explained after controlling for differences in the county sociodemographic context and
mental health provider supply. Rather, these differences are due to alternative unmeasured
pathways that may include differences in cultural health beliefs concerning mental health
problems and treatment (U.S. Dept. of Health and Human Services 2001).

Given the lower rates of service use among adolescents with depression from racial/ethnic
minority backgrounds and the increasing diversity of the U.S. population, efforts to address
mental health provider shortages must also be accompanied by efforts to improve the
delivery of culturally competent care and the racial/ethnic diversity of the mental health
workforce. As one step to address the former, the American Academy of Child and
Adolescent Psychiatry recently adopted practice parameters for cultural competence in child
and adolescent psychiatric practice (American Academy of Child and Adolescent Psychiatry
2013). In addition to improving cultural competence in clinical practices, it is also crucial to
improve the diversity of the mental health workforce. Although health care providers from
racial/ethnic minority backgrounds are more likely than their White peers to practice in
minority and underserved communities, racial/ethnic minorities are currently
underrepresented among mental health care providers (Substance Abuse and Mental Health
Services Administration 2013). Increased federal funding for current initiatives that aim to
improve workforce diversity would help improve access to care for socioeconomically and
racially/ethnically diverse populations.

In the context of these findings, several study limitations should be noted. First, causality
cannot be firmly established in these relationships, due to potential selection effects from
unmeasured characteristics that are associated with individuals sorting into counties with
higher SES and with greater physician supply. Second, data are not available to measure
county-level attitudes and beliefs concerning mental health treatment or comorbid mental
health problems among the study sample (e.g., attention deficit hyperactivity disorder).
Third, the available data to measure mental health service use in the sample are limited to
past year counseling use for psychological or emotional problems. Other dimensions of
mental health service use, such as the prescribing and monitoring of psychotropic
medications, are not captured in the data.
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Lastly, the study is limited in that data were collected more than fifteen years ago, and the
patterns of mental health service use among adolescents have changed since this time.
Although the use of psychotropic medication has increased among this population since the
mid-1990s (Thomas et al. 2006), clinical practice guidelines of the American Academy of
Child and Adolescent Psychiatry recommend that all adolescents with depression should
receive a psychotherapeutic intervention. Therefore, an examination of the association
between county SES and the receipt of counseling among depressed adolescents remains
relevant when seeking to better understand barriers to needed mental health treatment
among this population. Nevertheless, future research is needed to assess whether changes in
health and education policy and changes in patterns of mental health service utilization since
the study period have implications for the key findings.

CONCLUSIONS

This study informs a richer conceptualization of the determinants of mental health service
use among depressed adolescents. Those who live in less affluent counties are less likely to
receive mental health counseling services than those who live in more affluent counties,
after controlling for individual- and county-level confounders. Furthermore, the positive
relationship between county affluence and clinical counseling use is no longer significant
after controlling for the county-level supply of mental health providers. And finally, the
addition of county-level measures to the model — specifically county affluence, racial/ethnic
composition, and mental health provider supply -- did not appreciably change the lower
rates of mental health service use among racial/ethnic minorities relative to Whites.
Considered altogether, these results highlight the importance of the county residential
context as a key correlate of mental health service use among depressed adolescents even if
the inclusion of county-level characteristics does not further explain individual-level
differences in service use across racial/ethnic groups.

Results from this study provide an important foundation for future research. Future studies
should examine the relationships between contextual SES, the broader mental health care
infrastructure, and access to mental health services for other vulnerable adolescents. The
conceptual framework presented in this study could be adapted to derive hypotheses for
adolescents with other mental health problems, such as attention deficit hyperactivity
disorder. Also, studies should examine the extent to which low contextual SES at multiple
levels creates a double disadvantage (i.e., worse mental health outcomes and less access to
treatment) for vulnerable adolescents. Lastly, future research should build upon this study to
examine the relationship between the sociodemographic context and current patterns of
mental health service utilization among adolescents, including the receipt of psychotropic
medication. To pursue research in each of these domains, improved data collection efforts
are needed so that large-scale surveys with geographic identifiers also include
comprehensive measures of mental health outcomes, mental health service use, and mental
health care resources.

Acknowledgments

This work was supported by the National Institute of Mental Health (F31MH083328; 1K01MH09582301). The
author is grateful for the helpful comments and suggestions of Ninez Ponce, Carol Aneshensel, Richard Wight,

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cummings

Page 15

Benjamin Druss, Michelle Ko, Neetu Chawla, and Lindsay Allen. This research uses data from Add Health, a
program project directed by Kathleen Mullan Harris and designed by J. Richard Udry, Peter S. Bearman, and
Kathleen Mullan Harris at the University of North Carolina at Chapel Hill, and funded by grant P01-HD31921 from
the Eunice Kennedy Shriver National Institute of Child Health and Human Development, with cooperative funding
from 23 other federal agencies and foundations. Special acknowledgment is due Ronald R. Rindfuss and Barbara
Entwisle for assistance in the original design. Information on how to obtain the Add Health data files is available on
the Add Health website (http://www.cpc.unc.edu/addhealth). No direct support was received from grant PO1-
HD31921 for this analysis.

References

Acevedo-Garcia, D.; Lochner, KA. Residential Segregation and Health. In: Kawachi, I.; Berkman, LF.,
editors. Neighborhoods and Health. Oxford: Oxford University Press, Inc; 2003. p. 265-87.

American Academy of Child and Adolescent Psychiatry. [accessed on August 16, 2013] Practice
Parameter for Cultural Competence in Child and Adolescent Psychiatry. 2013. Available at: http://
www.aacap.org/App_Themes/AACAP/Docs/practice_parameters/Cultural_Competence_Web.pdf

Andersen, R.; Davidson, P. Improving Access to Care in America. In: Andersen, R.; Rice, T.;
Kominsky, G., editors. Changing the U.S. Health Care System. San Francisco: Jossey-Bass; 2001.
p. 3-30.

Aneshensel CS, Sucoff CA. The neighborhood context of adolescent mental health. J Health Soc
Behav. 1996; 37(4):293-310. [PubMed: 8997886]

Area Resource File (ARF). Rockville, MD: US Department of Health and Human Services, Health
Resources and Services Administration, Bureau of Health Professions; 2008.

Beyers JM, Bates JE, Pettit GS, Dodge KA. Neighborhood structure, parenting processes, and the
development of youths’ externalizing behaviors: a multilevel analysis. Am J Community Psychol.
2003; 31(1-2):35-53. [PubMed: 12741688]

Birmaher B, Brent D, Bernet W, Bukstein O, Walter H, Benson RS, Chrisman A, Farchione T,
Greenhill L, Hamilton J, Keable H, Kinlan J, Schoettle U, Stock S, Ptakowski KK, Medicus J.
Practice parameter for the assessment and treatment of children and adolescents with depressive
disorders. J Am Acad Child Adolesc Psychiatry. 2007; 46(11):1503-26. [PubMed: 18049300]

Botticello AL. School contextual influences on the risk for adolescent alcohol misuse. Am J
Community Psychol. 2009; 43(1-2):85-97. [PubMed: 19156512]

Brener ND, Martindale J, Weist MD. Mental health and social services: results from the School Health
Policies and Programs Study 2000. J Sch Health. 2001; 71(7):305-12. [PubMed: 11586873]

Cauce AM, Domenech-Rodriguez M, Paradise M, Cochran BN, Shea JM, Srebnik D, Baydar N.
Cultural and contextual influences in mental health help seeking: a focus on ethnic minority youth.
J Consult Clin Psychol. 2002; 70(1):44-55. [PubMed: 11860055]

Centers for Disease Control and Prevention. [accessed on June 17, 2012] Youth Suicide. 2012.
Auvailable at: http://www.cdc.gov/ViolencePrevention/pub/youth_suicide.html

Collins LM, Schafer JL, Kam CM. A comparison of inclusive and restrictive strategies in modern
missing data procedures. Psychological Methods. 2001; 6(4):330-51. [PubMed: 11778676]

Cook BL, Doksum T, Chen CN, Carle A, Alegria M. The role of provider supply and organization in
reducing racial/ethnic disparities in mental health care in the U.S. Soc Sci Med. 84:102-9.
[PubMed: 23466259]

Corrigan P. How stigma interferes with mental health care. Am Psychol. 2004; 59(7):614-25.
[PubMed: 15491256]

Costello, E.; Mustillo, S.; Keeler, G.; Angold, A. Prevalence of Psychiatric Disorders in Childhood and
Adolescence. In: Levin, B.; Petrila, J.; Hennessy, K., editors. Mental Health Services: A Public
Health Perspective. Oxford: Oxford University Press; 2004. p. 111-28.

Cummings JR, Druss BG. Racial/ethnic differences in mental health service use among adolescents
with major depression. J Am Acad Child Adolesc Psychiatry. 2011; 50(2):160-70. [PubMed:
21241953]

Fergusson D, Woodward L. Mental health, educational, and social role outcomes of adolescents with
depression. Arch Gen Psychiatry. 2002; 59(3):225-31. [PubMed: 11879160]

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.


http://www.cpc.unc.edu/addhealth
http://www.aacap.org/App_Themes/AACAP/Docs/practice_parameters/Cultural_Competence_Web.pdf
http://www.aacap.org/App_Themes/AACAP/Docs/practice_parameters/Cultural_Competence_Web.pdf
http://www.cdc.gov/ViolencePrevention/pub/youth_suicide.html

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cummings

Page 16

Fletcher JM. Adolescent Depression: Diagnosis, Treatment, and Educational Attainment. Health
Economics. 2008; 17:1215-35. [PubMed: 18157910]

Fortney J, Rost K, Zhang M, Warren J. The impact of geographic accessibility on the intensity and
quality of depression treatment. Medical Care. 1999; 37(9):884-93. [PubMed: 10493467]

Goodman E, Whitaker RC. A prospective study of the role of depression in the development and
persistence of adolescent obesity. Pediatrics. 2002; 110(3):497-504. [PubMed: 12205250]

Goodman SH, Schwab-Stone M, Lahey BB, Shaffer D, Jensen PS. Major depression and dysthymia in
children and adolescents: discriminant validity and differential consequences in a community
sample. J Am Acad Child Adolesc Psychiatry. 2000; 39(6):761-70. [PubMed: 10846311]

Gresenz CR, Stockdale SE, Wells KB. Community effects on access to behavioral health care. Health
Serv Res. 2000; 35(1 Pt 2):293-306. [PubMed: 10778816]

Health Resources and Services Administration. [accessed on September 1, 2011] National Health
Service Corps Loan Repayment. 2011. Available at: http://nhsc.hrsa.gov/loanrepayment

Hurlburt MS, Leslie LK, Landsverk J, Barth RP, Burns BJ, Gibbons RD, Slymen DJ, Zhang J.
Contextual predictors of mental health service use among children open to child welfare. Arch
Gen Psychiatry. 2004; 61(12):1217-24. [PubMed: 15583113]

Kelch, DR. The Crucial Role of Counties in the Health of Californians: An Overview. Oakland:
California Healthcare Foundation; 2011.

Komaromy M, Grumbach K, Drake M, Vranizan K, Lurie N, Keane D, Bindman AB. The role of
black and Hispanic physicians in providing health care for underserved populations. N Engl J
Med. 1996; 334(20):1305-10. [PubMed: 8609949]

Lewinsohn PM, Rohde P, Seeley JR. Major depressive disorder in older adolescents: prevalence, risk
factors, and clinical implications. Clin Psychol Rev. 1998; 18(7):765-94. [PubMed: 9827321]

Lo Sasso AT, Byck GR. Funding growth drives community health center services. Health Aff
(Millwood). 2010; 29(2):289-96. [PubMed: 20348076]

Merikangas KR, He JP, Burstein M, Swanson SA, Avenevoli S, Cui L, Benjet C, Georgiades K,
Swendsen J. Lifetime prevalence of mental disorders in U.S. adolescents: results from the National
Comorbidity Survey Replication--Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry. 2010; 49(10):980-9. [PubMed: 20855043]

Merikangas KR, He JP, Burstein M, Swendsen J, Avenevoli S, Case B, Georgiades K, Heaton L,
Swanson S, Olfson M. Service utilization for lifetime mental disorders in U.S. adolescents: results
of the National Comorbidity Survey-Adolescent Supplement (NCS-A). J Am Acad Child Adolesc
Psychiatry. 2011; 50(1):32-45. [PubMed: 21156268]

Michael KD, Crowley SL. How effective are treatments for child and adolescent depression?: A meta-
analytic review. Clin Psychol Rev. 2002; 22(2):247-69. [PubMed: 11806021]

National Association of Community Health Centers. [Accessed March 23, 2010. ] NACHC Health
Reform Hub. 2010. http://www.nachc.com/healthreform.cfm[accessed on March 23, 2010].
Available at: http://www.nachc.com/healthreform.cfm

Olfson M, Gameroff MJ, Marcus SC, Waslick BD. Outpatient treatment of child and adolescent
depression in the United States. Arch Gen Psychiatry. 2003; 60(12):1236-42. [PubMed:
14662556]

Pescosolido BA, Perry BL, Martin JK, McLeod JD, Jensen PS. Stigmatizing attitudes and beliefs about
treatment and psychiatric medications for children with mental illness. Psychiatr Serv. 2007;
58(5):613-8. [PubMed: 17463340]

Radloff LS. The CES-D: a self-report depression scale for research in the general population. Applied
Psychological Measurement. 1977; 1:385-401.

Raudenbush, SW.; Bryk, AS. Heirarchical Linear Models: Applications and Data Analysis Methods.
Thousand Oaks, CA: Sage Publications; 2002.

Roberts RE, Lewinsohn PM, Seeley JR. Screening for adolescent depression: a comparison of
depression scales. J Am Acad Child Adolesc Psychiatry. 1991; 30(1):58-66. [PubMed: 2005065]

Rosko, MD.; Broyles, RW. The economics of health care: a reference handbook. New York:
Greenwood Press; 1988.

SAMHSA. The NSDUH Report: Major Depressive Episode and Treatment among Adolescents. Office
of Applied Studies,Substance Abuse and Mental Health Services Administration; 20009.

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.


http://nhsc.hrsa.gov/loanrepayment/
http://www.nachc.com/healthreform.cfm
http://www.nachc.com/healthreform.cfm

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cummings

Biography

Page 17

Siegel JM, Aneshensel CS, Taub B, Cantwell DP, Driscoll AK. Adolescent depressed mood in a
multiethnic sample. Journal of Youth and Adolescence. 1998; 27(4):413-27.

Slade EP. Effects of school-based mental health programs on mental health service use by adolescents
at school and in the community. Ment Health Serv Res. 2002; 4(3):151-66. [PubMed: 12385568]

Snijders, T.; Bosker, R. Multilevel Analysis: An introduction to basic and advanced multilevel
modeling. London: Sage Publications; 1999.

Stata Corporation. Stata Statistical Software (release 10.0). College Station, TX: 2007.

Substance Abuse and Mental Health Services Administration. Report to Congress on the Nation’s
Substance Abuse and Mental Health Workforce Issues. U.S. Department of Health and Human
Services; 2013.

Thomas CP, Conrad P, Casler R, Goodman E. Trends in the use of psychotropic medications among
adolescents, 1994 to 2001. Psychiatr Serv. 2006; 57(1):63-9. [PubMed: 16399964]

Thomas KC, Ellis AR, Konrad TR, Holzer CE, Morrissey JP. County-level estimates of mental health
professional shortage in the United States. Psychiatr Serv. 2009; 60(10):1323-8. [PubMed:
19797371]

U.S. Dept. of Health and Human Services. Mental Health: Culture, Race, and Ethnicity. A Supplement
to Mental Health: A Report of the Surgeon General. Washington D.C: U.S. Government Printing
Office; 2001.

Weissman MM, Wolk S, Goldstein RB, Moreau D, Adams P, Greenwald S, Klier CM, Ryan ND, Dahl
RE, Wickramaratne P. Depressed adolescents grown up. JAMA. 1999; 281(18):1707-13.
[PubMed: 10328070]

Wight RG, Aneshensel CS, Botticello AL, Sepulveda JE. A multilevel analysis of ethnic variation in
depressive symptoms among adolescents in the United States. Soc Sci Med. 2005; 60(9):2073-84.
[PubMed: 15743655]

Wight RG, Cummings JR, Miller-Martinez D, Karlamangla AS, Seeman TE, Aneshensel CS. A
multilevel analysis of urban neighborhood socioeconomic disadvantage and health in late life. Soc
Sci Med. 2008; 66(4):862-72. [PubMed: 18160194]

Wu P, Hoven CW, Cohen P, Liu X, Moore RE, Tiet Q, Okezie N, Wicks J, Bird HR. Factors
associated with use of mental health services for depression by children and adolescents. Psychiatr
Serv. 2001; 52(2):189-95. [PubMed: 11157117]

Janet Cummings is an Assistant Professor of Health Policy and Management at the Emory
University Rollins School of Public Health. She received her Ph.D. in Health Services with a
concentration in Economics from the UCLA Fielding School of Public Health. Dr.
Cummings’ work examines issues concerning access to and quality of mental health
services, with a particular emphasis on socioeconomic, geographic, and racial/ethnic
disparities among youth. Dr. Cummings currently has a five-year career development award
(K01) from the National Institute of Mental Health to study children’s mental health services
in the public safety net.

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



Page 18

Cummings

(e€T'T=N) swoldwAs aAIssaidad ybiH Yum sjuadss|opy ‘S'N uegingns pue uegin 10} sansneis aandiaseq

NIH-PA Author Manuscript

%0°'6T (saA=T) J00d/ire} UieaY parel-}|3S
- %982 (saA=T) asn Bnug 1o
- %8'¢e Jaxulg AneaH
- %1 LC 19U dYeI3pOIAN
- %107 3sM |0Yyod| ON
- 85 [0Y0d|Y
- %€'GT 1dweny sproing
- %0'TY sybnoyL [ep1oing
0's 6'SC (¥6-22) swoldwAs anissaidag
soiseRRYD PRN
- %8'9T painsulun
- %6V 8ouRINSU| JBLYIO
- %911 9Je2IP3IN/PIEdIP3IA UHM palnsu|
- %L'€9 30URINSU| 81eALId
snyes aoueansu|
Tov'Ev$  808'8E$ (000'0T$) awodu] Ajiwe
- %t vy slualed [ealbojorg om |
- %6'T A1ouy13/eoey 1BY10
- %9'6 |d/uelsy
- %0'v7C 3oe|g
- %9'G2 oluedsiH
- %6'8€ 3NUM
aoey
- %807 ETEN
ST 8'Gl aby
sops1eioe ey olydefowspooos
- %1 Bumas [earund ui buiasunod Auy
a|qelieA aWodN0O
‘as ‘d/ues N

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



Page 19

Cummings

S9IUN0J /8 UIYNM PaIg)snfo ajduues ul m«cmomm_oc/ﬁ

"3segerep [enixaiuod Yi[eaH ppy ay: Ul papn|oul e1ep 8|14 80n0Say ©aly pue BIep SNSUSD 'S’ W04 SW0J SaINseal [9A3]-AunoD
*3U1[8SBQ 18 PaiNseaLl 8I8M Sa|eLIeA 10101paid [8AS]-[ENPIAIPUI PUE ‘Z BABAA T8 PaINSEall Sem 8|qeLIeA aWwoaInO ‘(YiesH ppY) Yl[esH 1Uu8dsajopy Jo ApniS [eulpn)iBuoT [euoneN WoJj aliod ereq :S8ioN

7’6 992 M00T Jad siauonnoeld Ajiwey pue jessushb o JaquinN
STT 0'¢T M00T Jad s1sureryaAsd jo JsquinN
aInjonuiselyu] ared yijesH
%€E'ST %01 dluedsiH 1usdJed
%S'CT %9'vT oe|g 1uadlad
%0°'S %E'92 suolednaoQ A1fe19ads [euoissajold pue [euabeuely ul pakojdwg usdiad
%Z'L %212 89160 ah9)10D Yyum +Gz aby S)NpY 1uddlad
%T'9 %.°0T 000'G/$< BWOIU| YHM SP|OYasNOH Juadlad
0T 00 Xopu| 82UaN|YV
S9Igetren Aunod
- %L'E (suryaseq 1e) Bumas Jayro ui Buijasunod Auy
- %86 (sunjaseq 1e) Bumas jooyos ui Buljasunod Auy
sBuINBS aAIeUIR)Y Ul SBIIAIBS X88S 0} Alisuadoid
‘as "Pd/ues N

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



Page 20

Cummings

¥9'T ¥6°0 V2T OLTVTT sV BLTSGTT VT 99TOTT ss3€T $X8PUl BouBNIYY
so[qelfeA preT1-Aiunod

057 660 TTC €97660 A4 Bumas Jayro Buijasunod Auy

€eeoTT 6T eeeorT #L6T Buijasunod jooyas Auy

sBUINBS aAITeUId)|Y Ul SBIIAISS X88S 0} Alisuadoud

0£2 60 9v'T  82ZE60 SVl TETY60 8v'T 612680 or'T 100d/11e5 L[eaH perey-Hes
612 06'0 oVl ¥T'Z88°0 IET  ITZ680 68T  2€7S60 8yt sAe@ 0g 1sed asn Bni@ 1oy

ZZTENO €00 vZTYY0 vL0  €ZT¥Y0 €00 ZZTEVO €10 295N 104021V AreaH
£L7890 60T ¥.T890 60T ZLTO0L0 TTT  2LT0L0 7T 55N 104091V SRISPON
65V 2GT  xxx?IC  BYVOVT  wwx0IC  ZBVTIIT  xxxOlC 96V GIT  wrnI8C 1B A 15ed 1dwany ap1oing Auy
211690 60T €LT0L0 0TT 8LT2.0 €T 9LTTLO FAR Tea A 15ed s1yBnoy 1 [eproing Auy
88T 96°0 STT 88T960 STT O0rT860 ITT 6ETL60 aT'T sswordwAs anissaidaq
89070 #«7€0 69070 4«30 020870 4«30 690270  4x5€0 Fhainsuun
Z8T8T0 LG50 Z8TLTO 950 2LTLTO vS0  ¥9TITO 150 Fo0oURINSUL 1BRO
9TTEE0 290 9TTEEO 290 6TTYED €90 ETTZEO 090 FO{BOIPBIN/PIEIIPAIN LRI paInsul
9v'T 06'0 vT'T  9Y'T060 vTT  Sr'T880 eTT  8YTT60 91T (Boy feanen) swoour Ajiue
1200680 wxx090 620680 wxx090 220280 wxxBV0 220280  4xaBV0 swaled [ed1Bojoig y1og i SaAIT
Yr'Z6T°0 690 LEZ6T0 190 €£2T8T0 ¥9'0 €82220 8.0 ghiony/eoey 1BUI0
G90600 x+3¢0 290600 %0 650800 wxCC0 TLOOTO €O gld/URISY
0600£0  «¢50 060080 €50 sgo6z0 L0950 100 VSO gl
690020 +xl€0 690020 wxf€0 190020 wxx¥O0 90120  waEVO goluedsiH
ZUT6v0 v.0  €TTO0S0 S0 80T LKO Z0 90T LK O 040 alen
9T'T 68°0 20T 9T'TO060 20T LTTO060 20T 9TTO060 20T aby

S|l e/ PAST-[eNpIAIpU |

10 %S6 d0 10 %S6 40 10 %S6 40 1D %S6 1D %S6 1D %S6 40

S PPOIN ¥ PPON € PPON ¢ PPON T PPON ppo Aldwg

(€€T'T=N) swordwAs
aAIssalda@ ybBiH Yyum s1uadssjopy ‘S'N ueglngns pue uegin Buowy asn Buljasuno Jo siueulwialeq Buluiwex3 suoissalbiay 211s1607 [aAs|nNIA

¢ ?dlqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



Page 21

Cummings

2INseall Ul 8SBaIoUl UOIIBIASD PJepUE)S BUO B s[enba 8sealoul J1un U0 Jey) 0 paziplepuels a|qeLie

T

850 [0Y09IV ON,,

‘30UBINSU| B1BALId >c<ﬂ
BUYM o_cm%__._.cozm

- $311063180 30UBIBYRI PAILIQ

100°0>d
FUEvE
‘10°0>d
¥
‘50°0>d
.
:Sa)0N
0£0°0 €800 Sv0'0 8100 Zv00 800 (¢/) uone|a1109 SSseja-enu|
S109}43 wopuey
€21 ¥8°0 10T $2100T Jad sueloisAyd Ajiwey pue [essus
60T 160 eTT $Y00T Jod SISLIeIYIASY
T LL0 v0'T  OV'T9L0 €0T WY LL0 S0'T 00T 850 9.0 4SIUSPISRY OIUedSIH %
82T8L°0 00T VETESO 90T €£TZ80 v0'T ZITEL0 160 $SIIBPISS O8I %
1D %56 HO 1D %S6 HO 1D %6 MO 1D %S6 10 %S6 1D %S6 do
S PPON ¥ PPOIN € PPON Z PPON T PPON ppo N Aidw3

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Youth Adolesc. Author manuscript; available in PMC 2015 July 01.



