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Abstract

The relation between low socioeconomic status (SES) and depression has been well documented in adult populations. A number of
studies suggest that family SES may be associated with depression among children and adolescents as well, although the evidence is
mixed. We assessed the relation between family income and depressive symptoms among 457 children aged 11-13 years and examined
pathways that may explain this relation. In-person interviews of children and their caregivers were conducted, including assessment of
family income and administration of the Computer-based Diagnostic Interview Schedule for Children (C-DISC). Family income was
significantly associated with depressive symptoms, with children in the lowest income group (<$35,000) reporting a mean of 8.12 symp-
toms compared to 6.27 symptoms in the middle income group ($35,000-$74,999) and 5.13 symptoms in the highest income group
(=$75,000; p <0.001). Controlling for the number of stressful life events experienced in the past 6 months attenuated the effect of
low family income on depressive symptoms by 28%. Indicators of the family environment explained 45% and neighborhood median
household income and aggravated assault rate explained 12% of the relation. The family environment, including parental divorce or sep-
aration and perceived parental support, appears to explain most of the relation between low family income and childhood depressive
symptoms. Further exploration of the pathways between family SES and depression may suggest potential interventions to reduce
the occurrence and persistence of depressive symptoms in children.
© 2008 Elsevier Ltd. All rights reserved.
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1. Introduction

Depression is a common health concern among children
and adolescents, with prevalence estimates ranging from
0.4% to 2% in children aged 612 years and 2-8.3% in ado-
lescents aged 13-18 years (Birmaher et al., 1996; Kubik
et al., 2003; Ryan, 2005). About 10-15% of children report
a moderate to severe level of depressive symptoms at any
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given time (Nolen-Hoeksema et al., 1992), and between
14% and 25% of children and adolescents will experience
at least one episode of major depression before adulthood
(Kessler and Walters, 1998; Lewinsohn et al., 1998).
Depression in childhood or adolescence is associated with
a high likelihood of recurrence later in life (Belsher and
Costello, 1988; Pine et al., 1998) and is associated with
an increased likelihood of adverse outcomes including sub-
stance use problems, poor academic performance including
failure to complete secondary school, employment difficul-
ties, and teenage childbearing (Dooley et al., 1994; Kelder
et al., 2001; Kubik et al., 2003; Schraedley et al., 1999;
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Vander Stoep et al., 2002). Depressed children and adoles-
cents are also at increased risk for suicidal ideation and
other comorbid psychiatric disorders (Brady and Kendall,
1992; Kubik et al., 2003).

The relation between low socioeconomic status (SES)
and depression has been well documented in adult popula-
tions (Lorant et al., 2003). A number of studies suggest that
family SES is also associated with depression among chil-
dren and adolescents (Call and Nonnemaker, 1999; Good-
man et al., 2003; Goodman, 1999; Kubik et al., 2003;
McLeod and Shanahan, 1993; Roberts et al., 1997; Sch-
raedley et al., 1999; Wade, 2001). However, one large
meta-analysis found no correlation between SES and
scores on the Children’s Depression Inventory among 8-
16 year olds (Twenge and Nolen-Hoeksema, 2002), and
one study found no relation between maternal SES and
high levels of depressive symptoms in 10-year-olds when
other risk factors for depression were considered (Leech
et al., 2006). Additionally, some studies have found the
relation between SES and childhood depression to be con-
fined to particular subgroups within the child population,
like those with insecure attachment to their parents
(Graham and Easterbrooks, 2000).

Three plausible pathways may explain a relation
between lower family SES and childhood depression. First,
children in lower SES families may be exposed to more
traumatic events and stressors (e.g., witnessing violence,
frequent moves) (Costello et al., 2003; McLoyd, 1998),
which in turn may increase their risk of depressive symp-
toms (Franko et al., 2004; Nolen-Hoeksema et al., 1992;
Patton et al., 2003; Schraedley et al., 1999; Silberg et al.,
1999). Thus, using the framework developed Kraemer
et al. (2001) to describe how two risk factors work together
to influence an outcome, we hypothesize that stressful life
events may at least partially mediate the relation between
low family income and depression (Fig. 1a).

Second, the strain of financial stress may lead to family
conflict and potentially disruption (e.g., divorce or separa-
tion of parents) (Gilman et al., 2003; Takeuchi et al., 1991;
Wade, 2001), or may influence parenting behaviors, includ-
ing increased use of harsh discipline methods, lack of affec-
tion and support, or inadequate supervision (Bolger et al.,
1995; Bradley and Corwyn, 2002; Costello et al., 2003;
McLeod and Shanahan, 1993; McLoyd, 1998) which can,
in turn, affect the child’s mental health status (Black and
Pedro-Carroll, 1993; Kim et al., 2003; McLeod and Shana-
han, 1993). Conversely, parental divorce or separation may
lead to decreased family income, as single-parent families
typically have lower incomes (Aseltine, 1996; McQuillan,
1992). Thus, we hypothesize that the family environment,
including parental divorce or separation, household com-
position, and parental support, and family SES are over-
lapping risk factors (Kraemer et al., 2001) for depressive
symptoms in children and adolescents (Fig. 1b).

Third, children in families with low SES may be more
likely than those in higher SES families to reside in more
disadvantaged neighborhoods with higher levels of crime,
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Fig. 1. Theorized relations between family income, stressful life events,
family environment, neighborhood characteristics, and depressive symp-
toms in children and adolescents. (a) Stressful life events as a mediator of
the relation between family income and depressive symptoms. (b) Family
environment and family income as overlapping risk factors for depressive
symptoms. (c¢) Neighborhood characteristics as a proxy risk factor for
family income, which is related to depressive symptoms.

exposing them to suboptimal physical and social environ-
mental conditions that may adversely influence their men-
tal health (Goodman et al.,, 2003; Kalff et al., 2001;
McLeod and Shanahan, 1993; McLoyd, 1998; Takeuchi
et al., 1991). However, little evidence exists as to whether
neighborhood characteristics like poverty and violent crime
influence depressive symptoms in children and adolescents
independent of their association with family SES, as many
studies of the relations between neighborhood characteris-
tics and depressive symptoms have not included adjustment
for family SES (e.g. (Ozer and Weinstein, 2004)) and few
studies have looked explicitly at depressive symptoms,
focusing instead on problem behaviors or developmental
and academic outcomes (Brooks-Gunn et al., 1993; Kalff
et al., 2001; Leventhal and Brooks-Gunn, 2000). We
hypothesize that neighborhood characteristics are proxy
risk factors (Kraemer et al., 2001) for family income, asso-
ciated with depressive symptoms only through their rela-
tion with family income (Fig. lc).

We assessed the relation between family income and
depressive symptoms among an urban population of
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children aged 11-13 years and examined the potential path-
ways described above that may explain this relation.

2. Methods
2.1. Participants

Study participants were sixth grade students enrolled in
the Developmental Pathways Project, a longitudinal epide-
miologic study assessing depression and conduct problems.
Universal mental health screening was carried out with
sixth grade students at four Seattle-area public schools,
chosen as representative of the Seattle public middle school
population (Seattle Public Schools, 2004), in 4 consecutive
years; details of the screening procedure have been
described elsewhere (Vander Stoep et al., 2005). Each year
following screening, a random sample of children, stratified
by their scores on the depression and conduct problem
screening instruments, was identified for participation in
the longitudinal study. Children eligible for the study
included those capable of participating in lengthy in-person
interviews with a parent or guardian who could also partic-
ipate in interviews. Of 941 families recruited for the longi-
tudinal study during the 4 years of recruitment, 811
(86.2%) were eligible for participation. Ineligibility of fam-
ilies recruited for participation in the longitudinal study
stemmed from different eligibility requirements for partici-
pation in the mental health screening; specifically, students
with mild disabilities and those without a parent or other
caregiver who had adequate English proficiency were eligi-
ble for participation in mental health screening but not for
participation in the longitudinal study. Additionally, stu-
dents who moved out of Seattle and the immediately sur-
rounding areas between the time of mental health
screening and recruitment were not eligible for participa-
tion in the longitudinal study since multiple in-person inter-
views were required over several years. Five hundred
twenty-one eligible families (64.2%) agreed to participate
in the longitudinal study. Non-participants were less likely
to be white and in the gifted educational program at Seattle
public middle schools than participants, and were more
likely to have a parent born outside of the United States
or Canada. However, there were no differences between
those who did and did not participate with regard to gen-
der, Hispanic ethnicity, number of adults reported to be
living in the household, and, importantly, mean depression
symptoms as measured by the Mood and Feelings Ques-
tionnaire (Angold and Costello, 1987) or conduct problems
as measured by the externalizing items of the Youth Self
Report (Achenbach, 2001) at the time of screening. The
Institutional Review Board of the University of Washing-
ton reviewed and approved the study.

In-person interviews of participating children and their
primary caregiver were conducted by trained interviewers,
with baseline interviews taking place an average of three
months after the initial mental health screening, and addi-
tional interviews conducted every 6 months thereafter, for

a total of five interviews. Data for this analysis come from
the baseline interview of the longitudinal study, conducted
between April 22, 2002 and May 4, 2005. This analysis was
restricted to students who lived in Seattle at the time of the
baseline interview and who could be geocoded to their
neighborhood of residence.

2.2. Measures

2.2.1. Dependent variable

Depressive symptoms were evaluated at the baseline
interview via the depression module of the Computer-
based Diagnostic Interview Schedule for Children (C-
DISC) (Costello et al., 1985; NIMH, 1997; Schwab-Stone
et al., 1996; Shaffer et al., 2000), which is based on the
Diagnostic and Statistical Manual of Mental Disorders,
4th edition (American Psychiatric Association, 1994). This
diagnostic interview has acceptable internal consistency,
test-retest reliability, and criterion validity (Schwab-Stone
et al., 1996; Shaffer et al., 2000), and the computerized ver-
sion of the depression module has been shown to have high
agreement with physician assessments of depression (Caw-
thorpe, 2001). The C-DISC has been used in a number of
studies assessing depression in children and adolescents
(King and Sobolewski, 2006; Shaffer et al., 2004; Slesnick
and Prestopnik, 2005).

Since the prevalence of major depressive disorder was low
in this sample, total symptom count from the depression
module of the C-DISC, as reported by the child, was used
as the main outcome of interest. All of the symptoms consid-
ered positive in the depressive symptom count were reported
to be present “most of the day”, “almost every day” in a two-
week period during the past year (Shaffer et al., 2000). Thus,
duration and simultaneity criteria were included in generat-
ing the symptom count. Each of the nine criteria for major
depression was represented by varying numbers of items
(depressed mood: 2 items; diminished interest or pleasure
in activities: 1 item; weight loss/gain or increased/decreased
appetite: 4 items; insomnia or hypersomnia: 2 items; psycho-
motor agitation or retardation: 2 items; fatigue or loss of
energy: 2 items; feelings of worthlessness or excessive guilt:
2 items; diminished ability to concentrate or increased inde-
cisiveness: 3 items; and recurrent thoughts about death or
suicidal ideation: 3 items), for a possible total symptom
count of 22 (NIMH, 2003). The use of symptom count rather
than presence of disorder as the outcome of interest has been
demonstrated in several other studies using other diagnostic
instruments (Costello et al., 2003; Silberg et al., 1999). While
one of these studies used symptom counts combining reports
from both children and parents (Costello et al., 2003), the
other used child-reported symptoms alone (Silberg et al.,
1999). Numerous studies have suggested that internalizing
symptoms like those manifested in depression are better
reported by the child or adolescent him- or herself in commu-
nity samples (Angold et al., 1987), especially at older ages
like those included in this analysis (Edelbrock et al., 1985),
whereas externalizing symptoms may be better reflected in
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the reports of caregivers (Edelbrock et al., 1986); therefore
we chose to use child-reported symptom count in this
analysis.

2.2.2. Independent variable

Family income was reported by the primary caregiver at
the baseline visit and was used as a measure of household
SES in this analysis. Family income was regrouped from
the original ten categories presented to the primary care-
giver into three categories for this analysis (<$35,000,
$35,000-874,999, and >$75,000), corresponding to tertiles
of family income within the sample.

2.2.3. Adjustment variables

Demographic information for the child, including age,
gender, and race/ethnicity, was obtained from school
records at the time of mental health screening. Because of
high levels of comorbidity between depressive and anxiety
disorders (Brady and Kendall, 1992), we also considered
adjustment for anxiety symptoms, in order to evaluate
the relation between family income and depressive symp-
toms over and above any effect of anxiety on depressive
symptoms. We used the total score from the child-report
Multidimensional Anxiety Scale for Children (MASC)
(March et al., 1997), which consists of 39 items scored on
a Likert scale (Ivarsson, 2006). The MASC has shown high
levels of internal consistency, test-retest reliability, and
some ability to distinguish between anxiety and depressive
disorders (Baldwin and Dadds, 2007; Dierker et al., 2001;
Ivarsson, 2006; March et al., 1997; March et al., 1999;
Rynn et al., 2006). The internal consistency of the MASC
total score in our sample was 0.87.

2.2.4. Pathway 1 — Stressful life events

Information on life events in the past six months was
collected using 31 items from the Life Events Checklist
(Johnson and McCutcheon, 1980), which has been found
to be reliable and valid for child populations in the United
States (Johnson and Sarason, 1979). For each item (e.g., “a
new baby brother or sister was born into your family”,
“you moved to a new home”, “somebody close to you
died”), children were asked to report whether they had
experienced the event in the past 6 months. The number
of events reported to have occurred in the past 6 months
was summed for each participant, and this sum was catego-
rized into thirds (0-3, 4-5, and >6 stressful life events).
Three events related to family disruption (“your parents
got divorced or separated”, “your parents/guardians had
more arguments”, and “you argued a lot more with your
parents/guardians or family members”) were excluded
from this sum, so as to keep this pathway distinct from
Pathway 2.

2.2.5. Pathway 2 — Family environment

Marital status of the participant’s parents was assessed
during the baseline interview. The number of adults living
in the household was also reported by the primary care-

giver at the baseline interview and was categorized as one
versus two or more adults; it has been hypothesized that
psychological well-being may differ among adolescents
residing in single-parent households and those residing in
households comprised of one parent and other adults (Zim-
merman et al., 1995). The parental support subscale score
from the Social Support Scale for Children (Harter,
1985), as reported by the child, was used as a measure of
parental support (¢ = 0.80 in this sample). This subscale
consists of six questions assessing children’s perceptions
of the degree to which their parents understand them, want
to hear about their problems, care about their feelings,
treat them like a person who really matters, like them the
way they are, and act like what they do is important.
Higher scores indicate greater levels of parental support.
Since perceptions of parental support may be influenced
by levels of depressive symptoms, we also considered a
more objective measure of family support, created by aver-
aging participants’ responses to three questions assessing
the frequency with which their parents or other adults in
their families spent time with them doing something fun,
talked with them or listened to their ideas, and ate meals
with them in the four weeks prior to the interview (with
response choices of 0 days, 1-3 days, 4-6 days, 7-14 days,
and 15-28 days).

2.2.6. Pathway 3 — Neighborhood characteristics

All participants’ residential addresses were geocoded to
their Community Reporting Area of residence (Depart-
ment of Neighborhoods, City of Seattle, USA). These 53
neighborhood units, comprised of aggregations of census
tracts, were developed by the Department of Neighbor-
hoods of the City of Seattle and have been used to track
trends in health behaviors and demographics over time in
Seattle neighborhoods and to identify areas in need of
intervention (Department of City Planning, City of Seattle,
2000; Department of Neighborhoods, City of Seattle,
2000). Census 2000 data on neighborhood median house-
hold income for each Community Reporting Area were
collected from the Department of City Planning of the City
of Seattle (2000). Data on the number of crimes committed
in each census tract in 2000 were obtained from the Seattle
Police Department (2000) and aggregated to the neighbor-
hood level, and crime rates were calculated per 1000 popu-
lation using the 2000 Census population counts for each
neighborhood (Department of City Planning, City of Seat-
tle, 2000). The aggravated assault rate was used as an indi-
cator of violent crime. Aggravated assault is defined as ““an
unlawful attack by one person upon another for the pur-
pose of inflicting severe or aggravated bodily injury. . .usu-
ally accompanied by the use of a weapon or by means
likely to produce death or great bodily harm” (FBI, 2004).

2.3. Statistical analysis

Weights were developed and applied to correct for over-
sampling of children who screened high for depression and
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conduct problems and to make the sample demographi-
cally similar to the Seattle public middle schools popula-
tion with respect to gender, race/ethnicity, and
educational program distribution (e.g., regular, gifted, spe-
cial education) (Seattle Public Schools, 2004). All partici-
pants were geocoded to their census tract and their
Community Reporting Area of residence. We calculated
the mean number of depressive symptoms in each category
of the covariates of interest, using two-tailed z-tests and
analysis of variance to test for associations between covar-
iates, family income, and depressive symptoms. We also fit
unadjusted linear regression models, predicting depressive
symptoms from each covariate separately. We used two-
tailed y° tests to compare the distribution of each covariate
of interest within the three levels of family income, and fit
unadjusted polytomous logistic regression models to assess
the relation between covariates and family income, with
high levels of family income (> $75,000) serving as the ref-
erent outcome. Each of the three hypothesized pathways
was tested separately, building on a base model including
family income and adjusted for the participant’s gender,
race/ethnicity, and age. A final multivariable model was
fit including covariates from all three pathways. general-
ized estimating equations (GEE) were used to adjust for
correlation between individuals in the same neighborhoods
and schools. The percent change in the regression coeffi-
cient for low family income was calculated for each model,
in order to gauge the effect of each pathway on the relation
between family income and depressive symptoms. Likeli-
hood ratio tests were conducted to determine if each path-
way contributed to the overall fit of the model compared to
the base model, guiding the interpretation of any change in
the regression coefficient for low family income between
models. Because the dependent variable was a count of
depressive symptoms, analyses were replicated using Pois-
son regression. Since results were essentially equivalent,
the linear regression GEE models are presented here for
ease of interpretation. All analyses were carried out using
SAS and SUDAAN (Shah et al., 1997).

Sensitivity analyses were conducted to assess the robust-
ness of the results. Multivariable models were fit including
anxiety symptoms in the base model in addition to demo-
graphic characteristics. Additionally, models were re-run
replacing the parental support subscale in the family envi-
ronment pathway (Pathway 2) with a more objective mea-
sure of family involvement.

3. Results
3.1. Characteristics of the study sample

Overall, of the 521 participants in the longitudinal
study, 457 lived in Seattle at the time of the baseline inter-
view and could be geocoded to their neighborhood of res-
idence; the remaining 64 participants were excluded from
further analyses. The included participants were represen-
tative of the general Seattle public middle schools popula-

tion (Seattle Public Schools, 2004), being 51.0% male,
42.7% white, 22.5% African American, 10.5% Hispanic,
24.3% Asian or other race, and ranging in age from 11 to
13 years (Table 1).

3.2. Relations between covariates of interest and depressive
symptoms

The mean depressive symptom count in our sample was
6.54, with the mean plus one standard deviation estimated
to be 11.18 (Table 1). Family income was significantly asso-
ciated with depressive symptoms, with higher mean levels
of symptoms reported by children in lower income families
(Table 1; Fig. 2). All of the variables in the three pathways
were significantly associated with depressive symptoms:
higher numbers of life events in the past 6 months, having
divorced or separated (versus married) parents, lower levels
of parental support, low neighborhood median income,
and high neighborhood aggravated assault rate were asso-
ciated with higher levels of depressive symptoms, whereas
having two or more adults (versus one adult) living in the
household was associated with lower levels of depressive
symptoms (Table 1). Race/ethnicity was also significantly
associated with depressive symptoms, such that African
Americans, Hispanics, and those of Asian or other race
had higher mean symptom counts than Whites.

3.3. Relations between covariates of interest and family
income

All of the variables in the three hypothesized pathways
were also significantly associated with family income: chil-
dren from low income families reported experiencing a
greater number of life events and were more likely to have
divorced or separated parents, to live with only one adult,
to report low levels of parental support, and to live in
neighborhoods with lower median income and higher
aggravated assault rates than children from high income
families (Table 2).

3.4. Multivariable models predicting depressive symptoms

In the base multivariable model adjusted for demo-
graphic characteristics (gender, race/ethnicity, and age),
low family income was a significant predictor of higher lev-
els of depressive symptoms (Base Model; » = 2.33 for low
vs. high family income; p = 0.001) (Table 3). The effect of
low family income was attenuated by 28% after adjusting
for number of life events in the past 6 months (Pathway 1;
b = 1.68 for low vs. high family income; p = 0.023). Adjust-
ing the base model for measures of the family environment
changed the effect of low family income on childhood
depressive symptoms by 45%, and the effect of low family
income was no longer statistically significant (Pathway 2:
b =1.27 for low vs. high family income; p =0.151). The
relation between low family income and depressive symp-
toms was also attenuated after adjusting for neighborhood
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Table 1

Distribution of covariates of interest in the study sample, mean depressive symptoms in categories of covariates, and bivariate relations between covariates

and depressive symptoms

Total C-DISC symptom count
N % Mean (SE)?* b (SE)° p-value Wald p-value®
Total 457 6.54 (0.23)
Family income
High (=875,000) 146 33.5 5.13 (0.37) 0.00 — <0.001
Medium ($35,000-$74,999) 158 34.5 6.27 (0.39) 1.14 (0.53) 0.033
Low (<$35,000) 143 32.0 8.12 (0.44) 2.98 (0.55) <0.001
Demographic characteristics of students
Gender
Male 243 51.0 6.81 (0.33) 0.00 - 0.330
Female 214 49.0 6.25 (0.34) —0.52 (0.53) 0.330
Race/ethnicity
White 218 42.7 5.27 (0.31) 0.00 — <0.001
African-American 114 22.5 7.90 (0.46) 2.63 (0.43) <0.001
Hispanic 47 10.5 7.18 (0.59) 1.90 (0.55) 0.001
Asian/Other 78 243 7.19 (0.62) 1.95 (0.79) 0.013
Age
11 years 243 54.8 6.15(0.32) 0.00 - 0.205
12 years 201 42.8 7.02 (0.36) 0.85 (0.50) 0.089
13 years 13 2.4 7.02 (1.31) 0.66 (1.29) 0.607
Pathway 1: Stressful life events
Number of life events in the past 6 months
0-3 179 44.9 4.66 (0.34) 0.00 - <0.001
4-5 125 26.5 6.79 (0.45) 2.12 (0.53) <0.001
=6 153 28.6 9.33 (0.42) 4.67 (0.46) <0.001
Pathway 2: Family environment
Marital status of parents
Married 307 70.8 6.14 (0.29) 0.00 - 0.021
Divorced/Separated 150 29.2 7.49 (0.40) 1.34 (0.58) 0.021
Number of adults in household
1 119 24.0 7.82 (0.46) 0.00 - 0.006
=2 336 76.1 6.12 (0.27) —1.67 (0.60) 0.006
Parental support?
High 167 39.9 4.80 (0.32) 0.00 - <0.001
Medium 153 34.1 6.81 (0.43) 2.00 (0.49) <0.001
Low 131 26.0 8.78 (0.44) 3.98 (0.57) <0.001
Pathway 3: Neighborhood characteristics®
Neighborhood median household income
High 262 57.6 5.91 (0.29) 0.00 - 0.008
Low 195 424 7.36 (0.37) 1.50 (0.57) 0.008
Neighborhood aggravated assault rate
Low 299 63.4 5.74 (0.27) 0.00 - <0.001
High 158 36.6 7.89 (0.41) 2.20 (0.47) <0.001

% Mean C-DISC depressive symptom count within each category of the covariates and standard error of the mean.
® Regression coefficient associated with each category of the covariates in relation to C-DISC depressive symptom count and standard error of the

regression coefficient.
¢ Two-tailed p-value from ¢-tests or analysis of variance.

94 Parental support scale was categorized into thirds to create high, medium, and low levels.
¢ Neighborhood median household income and aggravated assault rate (per 1000 population) were dichotomized at the median to create high and low

categories.

median income and aggravated assault rate, with an 12%
change in the regression coefficient for low family income
(Pathway 3: »=2.06 for low vs. high family income;
p =0.002). Finally, in a model adjusting for all three
hypothesized mediating pathways, as well as demographic
characteristics, the effect of low family income on depressive
symptoms was reduced by 67% (Total: b = 0.76 for low vs.
high family income; p = 0.371). In this model, a greater

number of stressors (b =4.10 for >6 vs. 0-3 stressors;
p<0.001) and having divorced or separated parents
(b=1.11 vs. married parents; p =0.012) were associated
with an increased level of depressive symptoms, while
higher levels of parental support were associated with a
lower level of depressive symptoms (b = —0.38 for a one
unit increase on the parental support subscale score;
p <0.001). Based on the log likelihood values for models
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Fig. 2. Distribution of depressive symptoms by family income category.

entering each pathway in turn to the base model, the addi-
tion of Pathway 1 contributed significantly to model fit
(p <0.001), as did the addition of Pathway 2 (p <0.001),
and the addition of the three pathways simultaneously
(p» <0.001), while the addition of Pathway 3 alone did not
significantly improve model fit (p = 0.334).

3.5. Sensitivity analyses

We found a moderate but statistically significant corre-
lation (r = 0.38; p <0.001) between the MASC total score
and the C-DISC depressive symptoms count in our sample.
Including the MASC total score as a measure of anxiety
symptoms in the base model adjusted for family income,
gender, race/ethnicity, and age, the effect of low family
income on depressive symptoms was reduced by 26% when
controlling for stressful life events, 40% when controlling
for family environment, 13% when controlling for neigh-
borhood characteristics, and 65% when controlling for all
three pathways simultaneously. Anxiety symptoms were
positively and significantly associated with depressive
symptoms in all multivariable models.

Finally, when using a measure of family involvement
rather than the parental support subscale, we found that
the effect of low family income on depressive symptoms
was attenuated by 35% when controlling for family envi-
ronment, and higher levels of family involvement were sig-
nificantly associated with lower levels of depressive
symptoms. Complete results of the sensitivity analyses are
available from the authors upon request.

4. Discussion

The mean depressive symptom count in our sample was
comparable to reports from other samples of similarly aged
children (Campbell and Ewing, 1990; Kim et al., 2003).
Our findings are consistent with a number of studies sug-
gesting that low family income is associated with higher
levels of depressive symptoms in children and adolescents

(Call and Nonnemaker, 1999; Goodman et al., 2003;
Goodman, 1999; Kubik et al., 2003; McLeod and Shana-
han, 1993; Roberts et al., 1997; Schraedley et al., 1999;
Wade, 2001). We evaluated three potential pathways that
may explain this relation.

First, much evidence exists for the relation between
stressful life events and depressive symptoms among ado-
lescents (Franko et al., 2004; Nolen-Hoecksema et al.,
1992; Patton et al., 2003; Schraedley et al., 1999; Silberg
et al., 1999), and it has been suggested that even generally
positive life events (e.g., birth of a new sibling) may serve as
stressors, especially in middle-school-aged children who are
undergoing rapid physical and emotional changes (Luthar,
1991). Consistent with this work, we found that experienc-
ing a greater number of life events in the past 6 months was
strongly associated with higher numbers of depressive
symptoms among children. Although it has been hypothe-
sized that life events may mediate the relation between low
household SES and depressive symptoms in children (Cos-
tello et al., 2003; McLoyd, 1998), few studies have explicitly
tested this hypothesis. One test of this hypothesis in the
Great Smoky Mountains Study failed to find a mediating
role of life stressors (e.g., parent separation or divorce),
in the relation between resolution of poverty and total psy-
chiatric symptoms among children aged 9-13 years at base-
line (Costello et al., 2003). By contrast, we showed that
adjusting for life events did attenuate the relation between
low family income and depression, although the effect
remained statistically significant, suggesting that greater
exposure to adverse life events among children in low
income families partially mediates the relation between
family income and children’s depressive symptoms. The
differing urban/rural contexts of these studies, the differing
outcomes of interest (total psychiatric symptoms as
reported by children and their parents or caregivers in
the Great Smoky Mountains Study versus child-reported
depressive symptoms in our study), and the differing mea-
sures of SES used in these studies (resolution of poverty
versus level of family income) may have contributed to
the difference in results.

Second, one life stressor that may have a particular
impact on the development of mental health symptoms in
children and adolescents is the experience of parental
divorce or separation (Aseltine, 1996; Gilman et al., 2003;
Takeuchi et al., 1991; Wade, 2001), as well as other charac-
teristics of the family environment. In our study, children
whose parents were divorced or separated had a higher
level of depressive symptoms, even after adjusting for level
of parental support and number of adults present in the
household. Financial hardship is likely both an antecedent
and a consequence of family conflict and parental divorce
(Aseltine, 1996; Gilman et al., 2003; McLoyd, 1990) sup-
porting the hypothesis of the family environment as an
overlapping risk factor with family income. Our study sug-
gests that, consistent with some prior work (Gilman et al.,
2003), the family environment may influence depressive
symptoms over and above its association with family



Table 2
Distribution of covariates of interest by family income and bivariate relations between covariates and family income
High income® N = 146 Medium income® N = 158 Low income® N = 143 Wald p-value!
N (%) N (%) b (SE)* p-value N (%) b (SE)® p-value
Demographic characteristics of students
Gender
Male 86 (55.9) 80 (46.2) 0.00 - 72 (50.5) 0.00 - 0.334
Female 60 (44.1) 78 (53.8) 0.39 (0.23) 0.089 71 (49.5) 0.22(0.23) 0.350
Race/ethnicity
White 108 (68.4) 79 (45.5) 0.00 - 27 (12.8) 0.00 - <0.001
African-American 4(23) 37 (22.4) 2.71 (0.59) <0.001 70 (43.0) 4.63 (0.61) <0.001
Hispanic 17 (12.0) 10 (5.6) —0.34 (0.44) 0.438 20 (14.9) 1.90 (0.41) <0.001
Asian/Other 17 (17.4) 32 (26.4) 0.82 (0.29) 0.005 26 (29.4) 2.20 (0.36) <0.001
Age
11 years 80 (56.6) 81 (53.3) 0.00 - 74 (52.7) 0.00 - 0.628
12 years 64 (42.4) 74 (44.1) 0.10 (0.23) 0.675 61 (43.5) 0.10 (0.24) 0.682
13 years 2(1.0) 3(2.6) 1.02 (0.97) 0.297 8(3.8) 1.40 (0.94) 0.137
Pathway 1: Stressful life events
Number of life events in the past 6 months
0-3 73 (57.7) 59 (38.6) 0.00 - 42 (37.4) 0.00 - <0.001
4-5 43(27.2) 46 (32.3) 0.58 (0.27) 0.033 34 (20.3) 0.14 (0.30) 0.631
=6 30 (15.2) 53 (29.1) 1.05 (0.31) 0.001 67 (42.3) 1.46 (0.30) <0.001
Pathway 2: Family environment
Marital status of parents
Married 113 (78.4) 113 (74.0) 0.00 - 74 (59.6) 0.00 - 0.010
Divorced/Separated 33 (21.6) 45 (26.0) 0.24 (0.27) 0.373 69 (40.4) 0.90 (0.26) 0.001
Number of adults in household
1 14 (9.2) 30 (16.8) 0.00 - 72 (47.0) 0.00 - <0.001
=2 132 (90.8) 127 (83.2) —0.69 (0.35) 0.053 70 (53.0) —2.17 (0.33) <0.001
Parental support®
High 71 (57.1) 60 (39.3) 0.00 - 35 (25.0) 0.00 - <0.001
Medium 46 (28.6) 47 (34.4) 0.56 (0.27) 0.037 56 (39.4) 1.15 (0.29) <0.001
Low 27 (14.3) 49 (26.3) 0.98 (0.32) 0.002 50 (35.6) 1.74 (0.33) <0.001
Pathway 3: Neighborhood characteristics
Mean median household income (SE) $55,411 ($868) $49.218 ($869) —0.72 (0.13) <0.001 $45,174 ($944) —1.23(0.15) <0.001 <0.001
Mean aggravated assault rate (SE)” 2.14 (0.19) 4.12 (0.67) 0.33 (0.06) <0.001 5.28 (0.54) 0.37 (0.06) <0.001 <0.001

* High family income serves as the referent group for bivariate polytomous logistic regression models with covariates as predictors of family income level.
® High family income corresponds to >$75,000; medium family income to $35,000-$74,999; and low family income to <$35,000.

¢ Regression coefficient associated with each category of the covariates in relation to medium and low (versus high) family income and standard error of the regression coefficient.

4 Two-tailed p-value from y* tests.

¢ Parental support scale was categorized into thirds to create high, medium, and low levels.

 Mean aggravated assault rate is expressed per 1000 population.
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Table 3

Multivariable models of the relation between family income and depressive symptoms

Base model Pathway 1 Pathway 2 Pathway 3 Total
b (SE)* p-value b (SE)* p-value b (SE)* p-value b (SE)* p-value b (SE)* p-value

Family income

High (>$75,000) 0.00 - 0.00 - 0.00 - 0.00 - 0.00 -

Medium ($35,000-$74,999) 1.04 (0.52) 0.046 0.46 (0.54) 0.395 0.64 (0.49) 0.189 0.89 (0.47) 0.060 0.13 (0.48) 0.785

Low (<$35,000) 2.33 (0.70) 0.001 1.68 (0.74) 0.023 1.27 (0.88) 0.151 2.06 (0.67) 0.002 0.76 (0.85) 0.371
Demographic characteristics of students
Gender

Male 0.00 - 0.00 - 0.00 - 0.00 - 0.00 -

Female —0.54 (0.57) 0.348 —0.29 (0.50) 0.571 —0.37 (0.53) 0.476 —0.39 (0.57) 0.491 —0.10 (0.46) 0.820
Race/ethnicity

White 0.00 - 0.00 - 0.00 - 0.00 - 0.00 -

African-American 1.27 (0.62) 0.041 0.52 (0.63) 0.410 1.09 (0.63) 0.084 1.22 (0.65) 0.061 0.59 (0.64) 0.360

Hispanic 1.34 (0.51) 0.009 1.07 (0.55) 0.054 0.78 (0.48) 0.107 1.21 (0.54) 0.024 0.66 (0.58) 0.255

Asian/Other 1.30 (0.80) 0.104 1.54 (0.75) 0.040 1.12 (0.80) 0.160 1.37 (0.79) 0.082 1.52(0.77) 0.048
Age

11 years 0.00 - 0.00 - 0.00 - 0.00 - 0.00 -

12 years 0.81 (0.50) 0.104 0.34 (0.45) 0.451 0.46 (0.49) 0.341 0.68 (0.49) 0.163 0.05 (0.41) 0912

13 years —0.81 (1.00) 0.419 —0.45 (0.80) 0.575 —1.43 (0.87) 0.103 —1.05 (1.03) 0.310 —1.05 (0.84) 0.213
Pathway 1: Stressful life events
Number of life events in the past 6 months

0-3 0.00 - 0.00 -

4-5 2.59 (0.49) <0.001 2.31(0.48) <0.001

=6 4.52(0.52) <0.001 4.10 (0.50) <0.001
Pathway 2: Family environment
Marital status of parents

Married 0.00 - 0.00 -

Divorced/Separated 1.14 (0.56) 0.041 1.11 (0.44) 0.012
Number of adults in household

1 0.00 - 0.00 -

=2 —0.54 (0.71) 0.449 —0.39 (0.59) 0.508
Parental support® —0.48 (0.07) <0.001 —0.38 (0.07) <0.001
Pathway 3: Neighborhood characteristics
Median household income (per $10,000) —0.32 (0.31) 0.305 0.04 (0.32) 0.893
Aggravated assault rate (per 1,000 population) 0.06 (0.05) 0.239 0.08 (0.05) 0.082

# Regression coefficient associated with each category of the covariates in relation to depressive symptoms and standard error of the regression coefficient.

® Higher scores indicate greater parental support.
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income. The effect of the family environment, particularly
with regard to parental divorce or separation, on depres-
sion may stem from exposure to prolonged conflict
between custodial and non-custodial parents (Amato and
Keith, 1991; Amato, 2000), less positive parenting and
parental attention in divorced or separated families (Black
and Pedro-Carroll, 1993; McLeod and Shanahan, 1993), or
conflict with parents or new step-parents after the divorce
(Aseltine, 1996; Leon, 2003). Additionally, it is possible
that the observed relation reflects confounding by parental
psychopathology, since parental divorce or separation is
associated with a greater likelihood of depression among
parents, and parental depression is related to depression
in offspring (Spence et al., 2002; Wood et al., 2004). Higher
levels of parental support were associated with lower levels
of depressive symptoms in this analysis, independent of the
marital status of the parents, which is consistent with other
studies that have found a strong protective role of support
from both custodial and non-custodial parents in predict-
ing children’s internalizing and externalizing behaviors
(King and Sobolewski, 2006; Leon, 2003).

Third, in this sample, neighborhood characteristics were
not associated with children’s depressive symptoms once
family income and other demographic characteristics had
been taken into account, although they were significantly
associated with depressive symptoms in bivariate models.
These findings support the hypothesis that neighborhood
characteristics like median household income and level of
violent crime may serve as proxy risk factors, which are
only associated with depressive symptoms through their
relation with family income. However, other studies have
observed a significant effect of neighborhood deprivation
on internalizing symptoms or behavior problems in youn-
ger age groups, even after adjusting for individual-level
SES and other demographic characteristics (Caspi et al.,
2000; Kalff et al., 2001; Xue et al., 2005), though few stud-
ies have evaluated the influence of neighborhood residence
on the risk of depression among older children using objec-
tive measures of neighborhood characteristics. The Moving
to Opportunity Study demonstrated that children whose
families moved from high- to low-poverty neighborhoods
experienced significant declines in anxious and depressive
symptoms, compared to children in families who remained
in impoverished neighborhoods, but only among boys
(Leventhal and Brooks-Gunn, 2003). Since middle-
school-aged children may be starting to spend more time
in their neighborhood than in their homes (Caspi et al.,
2000), further research is needed to determine whether
other characteristics of the neighborhood environment
not assessed in this study, including poor physical condi-
tions and lack of availability of social and other resources,
influence child mental health status apart from their rela-
tion with family income and to determine whether any
effects are consistently stronger for boys, who may have
greater exposure to neighborhood conditions and who
may be more vulnerable to stressors (Bolger et al., 1995;
Leventhal and Brooks-Gunn, 2003).

The three hypothesized pathways between family
income and depressive symptoms tested in this analysis
are substantially related to each other (Amato, 2000; Asel-
tine, 1996; South et al., 1998). Simultaneously controlling
for all three pathways attenuated the effect of low family
income on depression by about two-thirds but had only a
minor impact on the effects of life stressors, parental mar-
ital status, and parental support, demonstrating the impor-
tance of these factors to children’s depressive symptoms.

This study had several limitations. Because of the low
prevalence of major depressive disorder in this young sam-
ple, depressive symptom count was used as the outcome of
interest. Inferences from this analysis with regard to predic-
tors of increased levels of depressive symptoms and the
pathways through which family income influences depres-
sive symptoms may not translate directly when looking
specifically at depressive disorders. However, the extant lit-
erature suggests that symptom count is relevant for identi-
fying youths at high risk of developing depressive disorders
(Fergusson et al., 2005) and other adverse outcomes (Kim
et al., 2003; Vander Stoep et al., 2002), and that the contin-
uous nature of depressive symptoms is important to con-
sider (Fergusson et al., 2005; Kim et al., 2003); as such,
these findings may provide useful insight into the factors
influencing depression in childhood and adolescence. The
cross-sectional nature of this analysis limits the causal
inferences that can be made, since the timing of onset of
depressive symptoms cannot be assessed in relation to fam-
ily income and other factors examined in this study. How-
ever, the drift phenomenon, whereby persons experience
loss of economic status as a result of their mental health
status (Dohrenwend et al., 1992) is probably not operative
in child populations. No information on long-term income
history was available for study subjects, so we were unable
to differentiate between persistent and short-term experi-
ences of poverty and their respective associations with
depressive symptoms. We were also unable to assess the
role of parenting behaviors, parental conflict, and parental
psychopathology as other indicators of the family environ-
ment that may explain the relation between low family
income and depressive symptoms. Perceptions of parental
support may have been influenced by depressive symptoms;
however, use of a more objective measure of family
involvement resulted in similar findings for the relation
between support and depressive symptoms and the attenu-
ation of the effect of low family income on depressive
symptoms when controlling for indicators of the family
environment. The neighborhood units used in our analysis
were fairly large, and we cannot exclude the possibility that
neighborhood characteristics at a smaller geographic
neighborhood level may play a stronger role in determining
childhood depression. Neighborhood income and aggra-
vated assault rate were used to test the hypothesized role
of the neighborhood environment as a proxy risk factor
in the relation between family income and depressive symp-
toms. Although other salient neighborhood characteristics
(e.g., unemployment, poor walkability, high residential
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instability, poor built environment) are highly correlated
with neighborhood income and violent crime, it is possible
that one or more of these other measures may have pro-
vided a better test of this hypothesized pathway.

All information about children and their households
was collected via self-report in this study. The sample
was recruited through a public-school-based screening pro-
gram and as such excludes children who attend private
schools, are home-schooled, or are out of school due to
running away, homelessness, juvenile delinquency, or
chronic illness. Although there were some demographic dif-
ferences between eligible students who did and did not par-
ticipate in the baseline interview of the longitudinal study,
the sample was representative of the Seattle public middle
school population after application of weights so these dif-
ferences are not likely to have influenced our findings.
Finally, this study was conducted among a diverse popula-
tion of sixth grade students in a moderately large urban
area in the United States, and results may not be general-
izable to other age groups, population samples, and geo-
graphic areas.

Notwithstanding these limitations, our study shows that
the strong relation between family income and depressive
symptoms in middle-school-aged children can be explained
in part by the greater likelihood that children in low
income families are exposed to stressful life events, experi-
ence family environments characterized by parental divorce
or separation and lower levels of parental support, and
reside in lower-income and higher-crime neighborhoods.
Further exploration of the pathways between family SES
and depression will provide insight into potential interven-
tions that may reduce the occurrence and persistence of
depressive symptoms among the large number of children
living in poverty in the United States and worldwide.
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