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THE ASSOCIATION BETWEEN POV-
erty and mental illness has been
described throughout the
world and throughout his-

tory.1-9 Clinicians and researchers have
noted the difficulty of untangling the
effects of “social causation, . . . adver-
sity and stress associated with low so-
cial statuses” from those of “social se-
lection, [which] posits that genetically
predisposed persons drift down to or
fail to rise out of” poverty.10

Recent research has emphasized the
role played by genetics in an individu-
al’s vulnerability to a wide range of psy-
chiatric disorders. Social selection is an
example of a theory consistent with
gene-environment correlation, in that
affected individuals, and often their
family members with them, drift down
into poverty (and thus into environ-
ments that in themselves increase risk
for mental illness), while social causa-
tion theories reflect a gene-environ-
ment interaction in which genetic risk
remains latent unless individuals are ex-
posed to the stress of poverty, often by
situations beyond their control. The dis-
tinction can be important in suggest-
ing different strategies for prevention
or treatment.11

Disentangling the effects of social
causation and social selection ideally re-
quires an experimental design that ma-
nipulates poverty levels and studies the
effects on mental illness.11 Income ex-
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Context Social causation (adversity and stress) vs social selection (downward mo-
bility from familial liability to mental illness) are competing theories about the origins
of mental illness.

Objective To test the role of social selection vs social causation of childhood psy-
chopathology using a natural experiment.

Design Quasi-experimental, longitudinal study.

Population and Setting A representative population sample of 1420 rural chil-
dren aged 9 to 13 years at intake were given annual psychiatric assessments for 8 years
(1993-2000). One quarter of the sample were American Indian, and the remaining
were predominantly white. Halfway through the study, a casino opening on the In-
dian reservation gave every American Indian an income supplement that increased
annually. This increase moved 14% of study families out of poverty, while 53% re-
mained poor, and 32% were never poor. Incomes of non-Indian families were unaf-
fected.

Main Outcome Measures Levels of Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, psychiatric symptoms in the never-poor, persistently poor,
and ex-poor children were compared for the 4 years before and after the casino opened.

Results Before the casino opened, the persistently poor and ex-poor children had
more psychiatric symptoms (4.38 and 4.28, respectively) than the never-poor chil-
dren (2.75), but after the opening levels among the ex-poor fell to those of the never-
poor children, while levels among those who were persistently poor remained high
(odds ratio, 1.50; 95% confidence interval, 1.08-2.09; and odds ratio, 0.91; 95% con-
fidence interval, 0.77-1.07, respectively). The effect was specific to symptoms of con-
duct and oppositional defiant disorders. Anxiety and depression symptoms were un-
affected. Similar results were found in non-Indian children whose families moved out
of poverty during the same period.

Conclusions An income intervention that moved families out of poverty for rea-
sons that cannot be ascribed to family characteristics had a major effect on some
types of children’s psychiatric disorders, but not on others. Results support a social
causation explanation for conduct and oppositional disorder, but not for anxiety or
depression.
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periments, such as this, have occasion-
ally been done; for example, the New
Jersey Negative Income Tax experi-
ment of the 1960s,12,13 and its replica-
tions.14-16 However, none of these stud-
ies investigated the effects of relief from
poverty on mental health. Research-
ers have had to take advantage of ret-
rospective recall,17 nonexperimental
prospective studies,18 or at best quasi-
experimental situations such as the de-
pression of the 1930s,19 the farm crisis
of the 1980s,20-22 or the immigration of
European and North African Jews to Is-
rael.10 The extent to which the associa-
tion between poverty and mental ill-
ness reflects social causation or social
selection is difficult to test using such
natural experiments, because of the dif-
ficulty of disentangling movement into
or out of poverty from other charac-
teristics that might have caused the
change in income. Problems of inter-
pretation are compounded if the quasi-
experimental manipulation was unex-
pected, and if measures before and after
change are not available. A truly ex-
perimental manipulation of income that
showed an improvement in children’s
behavioral symptoms is the Minne-
sota Family Investment Program,23 but
this study was restricted to single-
parent families who were long-term re-
cipients of welfare.

In the middle of an 8-year, commu-
nity-based study of the development of
mental illness in children, we were con-
fronted with a natural experiment in
which income levels in an entire com-
munity were raised. We used this con-
junction of longitudinal evaluation and
natural experiment to test the effect of
social causation on the trajectory of
child and adolescent psychopathol-
ogy. We examined the mental health of
children whose families moved out of
poverty, compared with children whose
families remained poor despite the in-
tervention and with those who were
never poor. If family poverty caused
specific emotional and behavioral prob-
lems in children,1,4,24 then after pov-
erty was removed these psychiatric
symptoms should improve or disap-
pear.

METHODS
Setting and Population
The Great Smoky Mountains Study is
a longitudinal study of the develop-
ment of psychiatric disorder and need
for mental health services in rural and
urban youth.25,26 A representative
sample of 1420 children aged 9, 11, and
13 years at intake was recruited from
11 counties in western North Caro-
lina. Potential participants were se-
lected from the population of some
20000 children, using a household
equal probability, accelerated cohort de-
sign.27 Over several years of data col-
lection, each age cohort reaches a given
age in a different year, thus control-
ling for cohort effects.28

American Indian children were over-
sampled, to make up 25% of the final
sample. The Eastern Band of Cherokee
Indians live on a federal reservation that
extends into 2 of the 11 counties. The
tribe has an enrolled membership of ap-
proximately 8000. The final sample con-
sisted of 350 Indian children (81% of
those recruited) and 1070 non-Indian
children (80% of those recruited); 92.5%
of the latter were white and 7.5% Afri-
can American. In the analyses, each in-
dividual’s contribution was weighted
proportionately to his/her probability of
selection into the study, so that the re-
sults are representative of the whole
population of children of this age. Dur-
ing the 8 years (1993-2000) of this on-
going study, 3 children have died, and
6% have completed only 1 interview. The
mean response rate was 83%. Attrition
and nonresponse were found equally in
all the ethnic and income groups.

Intervention
Beginning in 1996, tribal members be-
gan to receive income from a gambling
casino that opened on the reservation.
Under the terms of the agreement with
the casino operators, every man, woman,
and child receives a percentage of the
profits, paid every 6 months. Children’s
earnings are paid into a trust fund until
the age of 18 years. The payment has in-
creased each year, reaching around
$6000 by 2001. The opening of the ca-
sino also increased the number of jobs

available, in the casino itself or in sur-
rounding motels and restaurants. These
jobs are available to both Indians and
non-Indians, but Indians receive prefer-
ence in hiring at the casino itself.

Procedures
Families were interviewed, usually at
home, once a year from 1993 through
2000. Parent and child signed in-
formed consent forms. The study and
consent forms were approved by Duke
University’s institutional review board.
Individuals then were interviewed in
separate rooms by different interview-
ers. All interviewers were residents of
the study area; some were American In-
dian. Interviewers had bachelor’s de-
grees but were not clinically licensed.
They received 1 month of training and
were under constant quality control,
which was maintained by postinter-
view reviews of interview schedules,
notes, and tape recordings by supervi-
sors and study faculty.

Measures
Child and Adolescent Psychiatric As-
sessment.The Child and Adolescent
Psychiatric Assessment29 is a struc-
tured interview for use with both chil-
dren and parents or guardians that en-
ables interviewers to determine whether
symptoms, as defined in an extensive
glossary, are present or absent, and to
code their frequency, duration, and on-
set. The Child and Adolescent Psychi-
atric Assessment scoring algorithms can
be used to generate either diagnoses
made using the Diagnostic and Statis-
tical Manual of Mental Disorders, Fourth
Edition (DSM-IV),30 or scale scores that
count the number of DSM-IV psychi-
atric symptoms relating to any of 29
separate diagnoses or groups of diag-
noses. For these analyses, in addition
to DSM-IV diagnoses, scale scores were
created to cover 2 broad categories of
symptoms: those occurring in an emo-
tional disorder (depression or anxi-
ety) and those consistent with a behav-
ioral disorder (conduct disorder or
oppositional defiant disorder).

To obtain relatively stable estimates
of symptom scores for each child over
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time, we calculated 3 mean 4-year symp-
tom scores for the period before the ca-
sino opened (1993-1996): 1 for all symp-
toms, and 1 each for behavioral and
emotional symptoms separately. An-
other 3 symptom scores were calcu-
lated for the 4-year period after the ca-
sino opened (1997-2000). These 6 mean
symptom scores served as the primary
outcome measure for all analyses. Chil-
dren also were classified as having 1 or
more emotional disorders or behav-
ioral disorders in the period before and
after the casino opening. Both types of
disorder were entered together into the
models to control for comorbidity.31

Classification Variable. The adult re-
spondent (usually the mother) pro-
vided information about total family in-
come and sources of income (from
earnings, welfare, etc) and rank or-
dered the sources from the largest to the
smallest percentage of total family in-
come. The mean family income for the
4 years before and the 4 years after the
casino opened was calculated sepa-
rately. Families were defined as poor if
the mean income for the 4-year period,
adjusted for family size and missing data,
was below the federal poverty line for
that year, using the Department of
Health and Human Services guidelines
(available at http://www.census.gov
/hhes/poverty/threshld.html). Results of
repeated analyses using the median were
very similar.

Families then were classified into 3
groups: (1) persistently poor, those
families below the federal poverty line
before and after the casino opened; (2)
ex-poor, those families who moved out
of poverty after the casino opened; and
(3) never poor, those families above the
poverty line before and after the ca-
sino opened. The fourth possible group,
the newly poor (those families who
were not poor before the casino opened
but became poor later), were ex-
cluded from all analyses because of the
small number of them (n=8) among the
American Indian families.

Analyses
We applied a marginal model ap-
proach (generalized estimating equa-

tions) to the analysis of these longitu-
dinal data. Generalized estimating
equations is a method developed for
dealing with complex longitudinal, re-
peated, or clustered data, in which the
observations within each cluster are cor-
related with each other.32,33 General-
ized estimating equations model the ef-
fects of predictors (ie, covariates) on the
marginal expectations (ie, means),
while also accounting for the associa-
tions (correlations) among observa-
tions from each individual. The param-
eter estimates were obtained by
minimizing a score function that is a
generalization of the weighted least
squares approach. The SAS program
PROC GENMOD, version 8.02 (SAS In-
stitute, Inc, Cary, NC) with a Poisson
link function was used in the analy-
ses. In this representative population
sample, the number of children with di-
agnoses was not large, so symptom scale
scores were used for several of the
analyses presented herein. Statistical
significance was set at .05.

RESULTS
Association Between Poverty
and Psychiatric Disorder

Across the 8 years of the study, a signifi-
cant negative correlation between fam-
ily income and child psychiatric diag-
noses (r=−0.13, P�.001) and number of
symptoms (r=−0.15, P�.001) was ob-
served. The correlation was similar in
both non-Indian (r=−0.19, P�.001) and
Indianchildren(r=−0.17,P�.001).Chil-
dren living in poverty were more likely
than nonpoor children to have a psychi-

atric disorder (22% vs 15%, odds ratio
[OR], 1.6; 95% confidence interval [CI],
1.4-1.8; P�.001). Thus, the data are con-
sistent with a relationship between pov-
erty and childhood mental illness.

Effects of the Casino
on Family Income
The FIGURE shows that whereas in non-
Indian households poverty decreased
linearly over the 8 years of the study at
a mean rate of 1%, the percentage of In-
dian families in poverty increased be-
tween 1993 and 1995, and then de-
creased 5% between 1997 and 1998, 6%
between 1998 and 1999, and 18% be-
tween 1999 and 2000. These results
show that the income generated by the
casino had an effect on Indian family
poverty but not on non-Indian family
poverty from 1996 to 2000.

For American Indian and non-Indian
children, the proportion of families were
53.2% and 20.2% for persistently poor,
14.4% and 10.3% for ex-poor, and 32.4%
and 69.5% for never poor, respectively.
Thecasino incomedidnot succeed in lift-
ing all Indian families out of poverty;
more than half (54%) remained poor
throughout the study (compared with
only 20% of white children). However,
a higher proportion of Indian than of
white families moved out of poverty af-
ter the casino opened (OR, 1.3; 95% CI,
1.1-1.7; P=.02).

Family Income and
Child Mental Illness
We first used the Indian sample to test
whether a change in family resources, in-

Figure. Annual Percentage of Non-Indian and Indian Families Below the Poverty Line
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dexed by moving above the federal pov-
erty line, had an effect on the likelihood
of psychiatric symptoms. Analyses then
were repeated innon-Indian familieswho
moved out of poverty around the same
time. We predicted that we should see
similar results, but the hypothesis that
these symptoms were caused by the in-
crease in income could not be as strong
because of possible confounders.

TABLE 1 shows the mean number of
psychiatric symptoms of any kind in
American Indian children, before and
after the casino opened, by poverty
group. The cells labeled “contrast” pre-
sent the results of 9 between-group pair-

wise contrasts of interest. For ex-
ample, exponentiating the contrast
estimate for the comparison between
persistently poor vs never-poor groups
during the 4-year period before the ca-
sino opened (eg, e0.463) gives a differ-
ence in log odds of approximately 1.59,
suggesting that the odds of having a psy-
chiatric symptom for the persistently
poor group are 59% higher than the
odds for the never-poor group. Col-
umn contrasts compare symptom
scores across time within a group.

Children of American Indian never-
poor and persistently poor families
maintained a steady mean (SD) total

number of psychiatric symptoms, low
and high respectively, before and after
the casino opened. Children whose
families moved out of poverty, how-
ever, showed a significant decrease in
the mean number of psychiatric symp-
toms after the casino opened (P=.02).

Between-group comparisons by pov-
erty group revealed that over the 4 years
before the casino opened, children whose
families were to move out of poverty had
the same number of symptoms as those
who were to remain poor, and both
groups had significantly more symp-
toms than did children whose families
were never poor. The situation changed
dramatically after the casino opened. Be-
tween-group comparisons showed that
children of ex-poor families had the same
number of psychiatric symptoms as the
never poor, and significantly fewer symp-
toms than the persistently poor. Thus far,
the data supported a social causation hy-
pothesis, demonstrating a decrease in
symptoms in children whose families
moved out of poverty.

We next tested whether the effect of
moving out of poverty applied equally
to behavioral and emotional symp-
toms. Across the whole sample, the
mean (SD) number of behavioral symp-
toms was almost the same before (2.0
[2.7]) and after (2.1 [3.2]) the casino
opened. TABLE 2 shows that this in-
crease was restricted to children from
persistently poor families, whose mean
symptom level rose by 21%. Ex-poor
children showed a 40% decrease in be-
havioral symptoms. Children from
never-poor families maintained a steady,
low level of behavioral symptoms be-
fore and after the opening of the ca-
sino. Before the casino opened, chil-
dren from families destined to move out
of poverty had almost as many behav-
ioral symptoms as the persistently poor.
After the casino opened, the mean level
of behavioral symptoms in children from
ex-poor families was almost identical to
that of never-poor children, and signifi-
cantly lower than the mean for persis-
tently poor children (Table 2).

The pattern for emotional symp-
toms was much less marked (TABLE 3).
Results from the overall Poisson re-

Table 1. Mean Annual Frequency Scores of Total Psychiatric Symptoms of American Indian
Children Averaged Separately Over the 4-Year Period Before and After the Casino Opened

Before Casino After Casino
Contrast Before vs After

Casino, OR (95% CI)*

Persistently poor, mean (SD) 4.38 (3.79) 4.71 (4.79) 0.91 (0.77-1.07), P = .24

Ex-poor, mean (SD) 4.28 (3.54) 2.90 (2.48) 1.5 (1.08-2.09), P = .02

Never poor, mean (SD) 2.75 (2.55) 2.78 (3.76) 1.0 (0.72-1.4), P = .98

Contrast persistently vs ex-poor
OR (95% CI)* 1.02 (0.76-1.39) 1.69 (1.19-2.41)

P value .88 .003

Contrast persistently vs never poor*
OR (95% CI) 1.59 (1.24-2.04) 1.76 (1.22-2.54)

P value �.001 .003

Contrast ex- vs never-poor*
OR (95% CI) 1.55 (1.11-2.17) 1.04 (0.67-1.61)

P value .009 0.88
Abbreviations: CI, confidence interval; OR, odds ratio.
*The cells labeled “Contrast” present the results of between-group pairwise contrasts of interest. The parameter for

each contrast estimate was converted into an adjusted OR. An OR greater than 1 indicates that the odds of an in-
crease in the mean number of psychiatric symptoms are higher in row 2 (or column 2) than in row 1 (or column 1).
Values less than 1 indicate the odds of an increase in the mean number of psychiatric symptoms higher in row 1 (or
column 1) than in row 2 (or column 2). The strength of association increases with the deviation from 1.

Table 2. Mean Annual Frequency Scores of Behavioral Psychiatric Symptoms of American
Indian Children Averaged Separately Over the 4-Year Period Before and After the Casino
Opened

Before Casino After Casino
Contrast Before vs After

Casino, OR (95% CI)*

Persistently poor, mean (SD) 2.41 (2.69) 2.91 (3.80) 0.80 (0.64-1.01), P = .06

Ex-poor, mean (SD) 2.25 (2.65) 1.34 (2.07) 1.66 (0.97-2.83), P = .07

Never poor, mean (SD) 1.30 (2.11) 1.37 (1.93) 0.95 (0.62-1.44), P = .80

Contrast persistently vs ex-poor*
OR (95% CI) 1.07 (0.70-1.64) 2.21 (1.24-3.95)

P value .75 .007

Contrast persistently vs never poor*
OR (95% CI) 1.86 (1.25-2.78) 2.19 (1.47-3.28)

P value .002 �.001

Contrast ex- vs never poor*
OR (95% CI) 1.73 (1.03-2.91) 0.99 (0.53-1.86)

P value .04 .98
Abbreviations: CI, confidence interval; OR, odds ratio.
*See Table 1 for explanation.
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gression showed no significant inter-
action between poverty group and time.

Replication in Non-Indian Sample
The social causation theory was sub-
jected to a powerful test in the Indian
community, because the income from
the casino came to every family. No
such powerful test of the effect of re-
lieving poverty was available for the
non-Indian families. However, some
non-Indian families did move out of
poverty around the same time, after they
had been in the study for 4 years, while
others remained poor or were never
poor. We repeated the analyses with
non-Indian children, testing the same
hypotheses. Results were similar to
those seen in Indian children (TABLE 4).

How Does Relief of Poverty Affect
Children’s Psychopathology?
We ran a series of test for mediators of
the link between poverty and psycho-
pathology; that is, factors causally re-
lated to the symptoms that could be af-
fected by relief from poverty. A strict
mediational model34 requires that the
significant effect of changing poverty sta-
tus on the children’s symptoms should
become less significant once the puta-
tive mediator is entered into the model;
the mediator itself must be signifi-
cantly associated with poverty status.

Potential mediators examined were
traumatic life events (eg, parent sepa-
ration or divorce, sexual or other physi-
cal abuse, unplanned pregnancy), ne-
glect, harsh or inconsistent parenting,
overprotective or intrusive parenting,
lax supervision, and maternal depres-
sion. Only 1 stressor met the require-
ments specified by Baron and Kenny34

as a full mediator: failure of parents to
provide adequate supervision. This
stressor was coded from parents’ an-
swers to a set of questions such as,
“How often is [the subject] out with-
out your knowing where s/he is?” Lax
supervision is defined as inability to ex-
ercise effective control once a week or
more often. As required for a media-
tional model, the 3 main effects analy-
ses all were significant in a series of
Poisson regressions: the effect of chang-

ing poverty level on the moderator, level
of parental supervision (� = −0.59;
SE=0.14; �2=17.2; P�.001), effect of
changing poverty level on psychiatric
symptoms (�=0.18; SE=0.062; �2=8.2;
P=.004), and the effect of supervision
on psychiatric symptoms (� = 1.07;
SE=0.13; �2=71.2; P�.001). When the
mediational model was run, including
both supervision and changing pov-
erty status, the effect of changing pov-
erty level on psychiatric symptoms be-
came nonsignificant (�=0.04; SE=0.05;
�2=0.59; P=.44). The mediating effect
of parental supervision accounted for
approximately 77% of the effect of
changing poverty level on the number
of psychiatric symptoms during the 4
years after the opening of the casino.

The model produced the same results
for both girls and boys.

In a set of exploratory analyses, we ex-
amined differences of 26 variables be-
tween the 3 groups before and after the
casino opened that might explain why
parents who were ex-poor were able to
maintain better supervision of their chil-
dren; factors included single-parent or
step-parent household, parental mental
illness, drug abuse or crime, traumatic
life events, and lack of time to spend with
child because of other demands (eg, large
family or working 2 jobs). Full details can
be obtained from the author.

Three of the 26 variables were dis-
tinguished among the groups, all hav-
ing to do with time constraints in the
family. In the ex-poor households, the

Table 3. Mean Annual Frequency Scores of Emotional Psychiatric Symptoms of American
Indian Children Averaged Separately Over the 4-Year Period Before and After the Casino
Opened

Before Casino After Casino
Contrast Before vs After

Casino, OR (95% CI)*

Persistently poor, mean (SD) 1.56 (1.51) 1.55 (1.71) 1.0 (0.83-1.2), P�.99

Ex-poor, mean (SD) 1.56 (1.13) 1.14 (0.95) 1.43 (1.02-2.03), P = .04

Never poor, mean (SD) 1.10 (0.87) 1.07 (1.82) 1.04 (0.70-1.56), P = .85

Contrast persistently vs ex-poor*
OR (95% CI) 1.01 (0.75-1.34) 1.44 (1.0-2.09)

P value .97 .05

Contrast persistently vs never poor*
OR (95% CI) 1.42 (1.12-1.80) 1.48 (0.94-2.33)

P value .004 .09

Contrast ex- vs never poor*
OR (95% CI) 1.42 (1.06-1.90) 1.03 (0.62-1.71)

P value .02 .92
Abbreviations: CI, confidence interval; OR, odds ratio.
*See Table 1 for explanation.

Table 4. Mean Annual Frequency Scores of Total Psychiatric Symptoms of Non-Indian
Children Averaged Separately Over the 4-Year Period Before and After the Casino Opened

Before Casino After Casino
Contrast Before vs After

Casino, OR (95% CI)*

Persistently poor, mean (SD) 6.36 (4.97) 6.51 (5.96) 1.01 (0.86-1.18), P = .92

Ex-poor, mean (SD) 6.65 (4.80) 4.48 (3.59) 1.52 (1.19-1.95), P�.001

Never poor, mean (SD) 4.66 (4.30) 4.03 (4.65) 1.15 (1.04-1.27), P = .007

Contrast persistently vs ex-poor*
OR (95% CI) 0.96 (0.77-1.19) 1.47 (1.12-1.93)

P value .69 .006

Contrast persistently vs never poor*
OR (95% CI) 1.36 (1.16-1.60) 1.58 (1.30-1.93)

P value �.001 �.001

Contrast ex- vs never poor*
OR (95% CI) 1.43 (1.18-1.73) 1.08 (0.84-1.38)

P value �.001 .55
Abbreviations: CI, confidence interval; OR, odds ratio.
*See Table 1 for explanation.
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number of single-parent households de-
creased (�2=4.22, P=.04), the num-
ber of households with 2 working par-
ents increased (�2=6.04, P=.01), and
a measure of time demands placed on
the index parent decreased (�2=6.74,
P=.03). For each of these measures, the
ex-poor families were significantly dif-
ferent from the never-poor families be-
fore the casino opened and were sig-
nificantly different from the persistently
poor household after it opened.

COMMENT
As Dohrenwend et al10 pointed out a
decadeago,10 “Social causationandsocial
selection theoriesbothpredict an inverse
relation between socioeconomic status
and various types of psychopathology.
Ourproblem, therefore,hasbeento iden-
tify circumstances in which the 2 theo-
ries make different predictions.”

The present study took a longitudi-
nalapproachtotheproblem,arguingthat
if thereasonfor thewell-establishedasso-
ciation between poverty and child psy-
chopathology1,4,5,24,35 was thesocial selec-
tion of mentally ill families into poverty,
then relieving poverty would leave the
association intact. If, on the other hand,
poverty had a causal role in the symp-
toms, thenalleviating itwouldreduce the
level of symptoms. An event that sub-
stantially increased the income of every
man, woman, and child in a commu-
nity provided a natural experiment that
we could use to test these competing
models. We found the following: (1)
Moving out of poverty was associated
with a decrease in frequency of psychi-
atric symptoms over the ensuing 4 years;
by the fourthyear the symptomlevelwas
the same in children who moved out of
poverty as in children who were never
poor. (2) Adding to the income of never-
poor families had no effect on fre-
quencyofpsychiatric symptoms. (3)The
effectofpovertywas strongest for behav-
ioral symptoms (those included in the
DSM-IV diagnoses of conduct and oppo-
sitional disorder). Little effect of mov-
ing out of poverty on emotional symp-
toms (DSM-IV anxiety and depression)
was observed. (4) The effect of relieving
poverty was mediated by 1 stressor: level

of parental supervision. (5) The same
models run using the non-Indian par-
ticipants showed similar results.

These findings thus support a social
causation forbehavioralproblems.Anxi-
etyanddepressionsymptomsweremore
common in poor children, but moving
out of poverty was not followed by a
reduction in these symptoms. There are
several possible explanations for this.
Anxiety and depression in children and
adolescentsmaybecausedbysomechar-
acteristics of poor families not directly
related topoverty; forexample, theymay
carry a higher genetic loading for these
conditions, as a social selection hypoth-
esis (gene-environment correlation)
would suggest.36 Alternatively, the
remarkablespeedof thechange inbehav-
ioral symptoms after poverty was lifted
may be specific to those symptoms; it
might take longer for the reduction in
poverty-induced family stress to be
reflected in children’s mood and anxi-
ety levels. In fact, surprisingly little evi-
dence is available linking childhood
anxiety or depression directly to pov-
erty,4,24,37-39 and it may be that poverty
seriously increases risk for anxiety and
depressiononly inadulthood.40,41 Effects
on attention-deficit/hyperactivity dis-
order are not reported here because
the prevalence of attention-deficit/
hyperactivity disorder decreased to 0 in
allgroupsas thechildrenmovedthrough
adolescence, so there was a confound
between age and the pre- and post-
study design that made the findings
uninterpretable.

Theory would predict similar find-
ings in the general population, in this
studyrepresentedbythenon-Indianchil-
dren, and indeed the findings were simi-
lar; when families moved out of poverty
we saw a reduction in behavioral symp-
toms. The problem is with interpreta-
tion:didstronger familiesworktheirway
out of poverty, did moving out of pov-
erty improve the risk environment for
children, or both? Only an experimen-
tal or quasi-experimental design can dis-
aggregate these 2 possibilities.42

Among the wide range of potential
mediators of the effect of poverty on
behavioral symptoms, only parental

supervision emerged as a mediator. As
the study participants moved into ado-
lescence, the number of parents who
believed that they provided adequate
supervisiondecreasedacross thesample,
but it decreased less in the ex-poor than
in thepersistentlypoorgroup.Withonly
50 children in the ex-poor group, the
study lacked power to explore the rea-
sons for this decrease. However, explor-
atory analyses showed that the 3 family
characteristics on which the ex-poor
families resembled persistently poor
families before the casino opening and
never-poor familiesafter thecasinoopen-
ing all had to do with the amount of time
that the index parent had to pay atten-
tion to the child. Like all the other fami-
lies in the study, the number of house-
holds with 2 parents working full time
increased over time, but ex-poor fami-
liesreportedareductionintimedemands
and in the number of single-parent
households (both of which increased in
never-poor and persistently poor
households). This finding raises the pos-
sibility that children’s symptoms, par-
ticularly those of oppositional and devi-
ant behavior, are affected by economic
constraints on parents’ ability to devote
scarce timeresources tosupervision.The
fact that 3 significant associations are
conceptually linked through their rela-
tionship to family time constraints sug-
gest that our findings are valid.

The Great Smoky Mountains Study
has some advantages for addressing the
relationship between poverty and psy-
chopathology. First, the outcomes were
measured in children who played little
role in generating the family’s social sta-
tus, and therefore offered a fairly clean
test of competing theories. Second, the
study provided a within-subjects de-
sign, following the same children over
an 8-year period; a stronger test than is
provided by a between-subjects de-
sign.43 Third, this was a representative
population sample. Fourth, the study in-
cluded a direct manipulation of a key ex-
planatory variable: an increase in fam-
ily income in the American Indian
families that was not caused by family
characteristics that also could affect chil-
dren’s behavioral symptoms.
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The study also has important limita-
tions. The sample was not large, and only
a small proportion of children (14.4% of
Indians, 10.3% of non-Indians) moved
out of poverty. The study lacked power
for within-group analyses at the level of
diagnoses, which required us to test for
differences at the level of symptom scales
rather than at diagnostic categories. An
ethnic difference correlated 100% with
the study intervention. We replicated the
findings in non-Indian families, as a so-
cial causation theory would predict, but
this group’s income change could not be
disentangled from characteristics that
might be causally linked to both mov-
ing out of poverty and improved child
mental health. While the rural setting of
the study is in some ways an advantage,
in enabling us to disentangle poverty and
urban residence, replication in an ur-
ban sample would increase the general-
izability of the findings. Most impor-
tantly, the study examined psychiatric
symptoms only at the level of parent- and
child-reported phenomena; we could not
explore the psychophysiological pro-
cesses that changed to bring about a re-
duction in behavioral symptoms when
the stress of poverty was relieved.

Selection and causation are both
compatible with a genetic basis to psy-
chopathology. Social selection im-
plies a correlation between genes and
environment such that individuals with
a genetic liability have difficulty climb-
ing out of poverty, while social causa-
tion implies an interaction: genetic li-
ability to a disease is expressed under
the stress of poverty. Questions about
which genes and about the develop-
mental processes that lead to their ex-
pression in the form of behavioral
symptoms are still unanswered.
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