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Abstract

As part of a larger investigation of the adverse effects of mental disorders on role functioning, we
examined the associations of early-onset mental disorders with subsequent educational attainment
in a large nationally representative survey of the US adult population. Diagnoses and age of onset
for each of 17 DSM-IV disorders were assessed through retrospective self-report with the fully-
structured WHO Composite International Diagnostic Instrument (CIDI). Survival analysis was used
to examine the associations between early-onset DSM-1V/CIDI disorders and subsequent termination
of schooling with controls for socio-demographic characteristics and childhood adversities (i.e.
childhood traumatic events, childhood neglect, parental mental iliness, family disruption, and low
parental educational attainment). Mental disorders were found to be significantly associated with
termination of schooling prior to completion of each of four educational milestones (primary school
graduation, high school graduation, college entry, college graduation), with odds ratios in the range
of 1.3 to 7.0. The proportion of school terminations attributable to mental disorders was largest for
high school graduation (10.2%) but also meaningful for primary school graduation (3.8%), college
entry (4.4%) and college graduation (2.6%). These results add to a growing body of evidence
documenting a wide variety of adverse life course effects of mental disorders.
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One way that early-onset mental disorders may have adverse effects on adult role functioning
is through educational attainment(Freudenberg & Ruglis, 2007). Effects of mental disorders
on early termination of schooling could lead to lifelong decrements in economic and social
functioning as well as in the poor health known to be associated with low socio-economic status
(Cutler & Lleras-Muney, 2006; Freudenberg et al., 2007; Fronstin, Greenberg, & Robins,
2005; Huurre, Aro, Rahkonen, & Komulainen, 2006; Koivusilta, Rimpela, Rimpela, & Vikat,
2001). As part of a larger investigation of the adverse effects of mental disorders (Merikangas
et al., 2007), this study examines associations between early-onset mental disorders and
subsequent termination of schooling in a large nationally representative survey of the US adult
population. Our aim is to identify the specific disorders associated with termination of
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schooling at each stage of education in order to estimate the societal burden of these disorders
and inform interventions to reduce that burden.

The first study to examine the educational consequences of mental disorders in a national
sample found associations of child-adolescent mood, anxiety, substance use and conduct
disorders with termination of schooling prior to each of three educational milestones: high
school graduation, college entry among high school graduates, and completion of 4 years of
college among college entrants (Kessler, Foster, Saunders, & Stang, 1995). A subsequent study
attempted to quantify the societal burden of mental disorders in decreased educational
attainment (Vander Stoep, Weiss, Kuo, Cheney, & Cohen, 2003). That study estimated that as
many as 46% of high school dropouts might be attributable to the negative effects of prior
mental disorders.

Evidence from several longitudinal studies suggests that associations with school termination
may vary across mental disorders. In particular, studies that examined the association of
depression and anxiety disorders with subsequent school termination found either that the
association does not exist when viewed prospectively (Johnson, Cohen, Dohrenwend, Link, &
Brook, 1999) or that, where it exists, it is attributable entirely (Fergusson & Woodward,
2002; Miech, Caspi, Moffitt, Wright, & Silva, 1999) or in large part (McLeod & Kaiser,
2004; Woodward & Fergusson, 2001) to childhood adversities that precede the onset of
disorders and are likely to have independent effects on educational attainment. On the other
hand, studies examining impulse-control and substance use disorders have found associations
with subsequent school termination that remain significant after accounting for childhood
adversities. These effects have been found for conduct disorder (Miech et al., 1999), attention
deficit disorder(Miech et al., 1999), overall externalizing behaviors(McLeod et al., 2004),
overall disruptive disorders (Johnson et al., 1999), and substance use disorders(Johnson et al.,
1999). However, no study has examined associations with school termination for a wide range
of specific DSM disorders across the full range of educational milestones from primary school
through college graduation.

Using data from the National Comorbidity Survey Replication (NCS-R; Kessler & Merikangas,
2004), the current study examines the associations between 17 child-adolescent onset DSM-
IV psychiatric disorders and the subsequent termination of schooling prior to completion of
four educational milestones--primary school graduation (8™ grade), high school graduation,
college entry, and college graduation --with statistical controls for pre-existing childhood
adversities. We estimate the proportion of school terminations attributable to mental disorders
taking into account potential confounding by childhood adversities.

As described in more detail elsewhere(Kessler et al., 2004b; Kessler et al., 2005a), the NCS-
R is a nationally-representative, multi-stage clustered area probability sample of English-
speaking respondents ages 18 and older in the non-institutionalized civilian population of the
48 coterminous states. Fieldwork was carried out by the professional survey interview field
staff of the Institute for Social Research at the University of Michigan between February, 2001
and April, 2003. A total of 9,282 face-to-face interviews were completed. All respondents were
administered a Part | diagnostic interview of core diagnoses. A sub-sample of 5692 Part |
respondents, consisting of all those who met lifetime criteria for a core disorder plus a
probability sub-sample of other respondents, were also administered a Part 1l interview that
assessed correlates and disorders of secondary focus. The response rate was 70.9%.
Interviewers explained the study and obtained verbal informed consent prior to beginning all
interviews. The NCS-R recruitment, consent, and field procedures were approved by the
Human Subjects Committees of both Harvard Medical School and the University of Michigan.
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Psychiatric Diagnoses—DSM-1V diagnoses were made using the World Health
Organization’s (WHO) World Mental Health (WMH) Survey Initiative version of the
Composite International Diagnostic Interview (CIDI)(Kessler & Ustun, 2004c), a fully
structured lay-administered diagnostic interview that generates diagnoses according to the
definitions and criteria of both the ICD-10(WHO, 1991)and DSM-1V (APA, 1994) diagnostic
systems. DSM-IV criteria are used in the current report. The disorders considered in this report
include mood disorders (major depressive disorder, dysthymia, and bipolar disorder | or Il
studied together for increased statistical power), anxiety disorders (generalized anxiety
disorder, specific phobia, social phobia, panic disorder, separation anxiety disorder, and post-
traumatic stress disorder), substance disorders (alcohol and drug abuse and dependence), and
impulse control disorders (intermittent explosive disorder, conduct disorder, oppositional
defiant disorder, and attention-deficit disorder). Lifetime prevalence and age of onset were
assessed separately for each disorder.** All diagnoses are considered with organic exclusions
and without diagnostic hierarchy rules. As described elsewhere,(Kessler etal., 2004a) a blinded
clinical reappraisal study using the Structured Clinical Interview for DSM-1V (SCID)(First,
Spitzer, Gibbon, & Williams, 2002) as the validation standard showed generally good
concordance between DSM-IV diagnoses based on the WMH-CIDI and the clinical diagnoses
for anxiety, mood, and substance disorders. The WMH-CIDI diagnoses of impulse-control
disorders have not been validated, as the SCID does not assess these disorders.

Educational Attainment—Respondents were asked how many years of education they
completed. Using these responses and assuming an orderly academic progression we examined
the predictors of educational attainment in categories that included completion of primary
school, high school among those who completed primary school, college entry among high
school graduates, and college graduation among college entrants.

Childhood Adversities—Based on the finding in previous studies that childhood adversities
explain some of the associations between early-onset mental disorders and subsequent
educational attainment, we included controls in the analysis for five childhood adversities:
childhood traumatic events, childhood neglect, parental mental illness, family disruption, and
low parental educational attainment. Childhood traumatic events were assessed using questions
about whether the respondent was physically abused by a caregiver, raped or sexually assaulted,
or experienced a life threatening illness or injury. Childhood neglect was assessed with a five-
item scale comprised of questions about neglect and maltreatment by adult caregivers during
childhood (Courtney, Piliavin, Grogan-Kaylor, & Nesmith, 1998). Parental mental illness was
assessed using the Family History Research Diagnostic Criteria (Andreasen, Endicott, Spitzer,
& Winokur, 1977; Kessler, Davis, & Kendler, 1997). Family disruption was defined as parental
death, divorce, or being raised by someone other than biological parents. Parental educational
attainment was assessed as the highest level of education attained by either parent.

Additional Control Variables—All models also controlled for respondent age, sex, race/
ethnicity (Hispanic, Non-Hispanic Black, Non-Hispanic White, Non-Hispanic Other).

Statistical Analysis

Discrete-time survival analysis with person-years as the unit of analysis was used to estimate
the relationship between mental disorders and subsequent educational attainment(Willett &
Singer, 1993). Disorders were entered as time-varying predictors using data on age at onset.
Separate models were estimated for each of 17 disorders and 4 disorder categories described
above. In addition, we estimated models for composite disorders (having exactly one disorder,
exactly two disorders, three or more disorders vs. having no disorder). The relationships
between psychiatric disorders and subsequent failure to complete each educational milestone
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are presented as odds ratios (ORs). Confidence intervals and statistical tests were calculated
using the Taylor-series linearization method as implemented in the SUDAAN software
package to account for the complex sample design(RTI, 2002). Significance was assessed using
two-sided tests at the .05 level.

To estimate the decrease in educational attainment attributable to mental disorders in the
population, we estimated logistic regression equations for each of the educational milestones,
including as predictors the control variables listed above and binary indicators for the mental
disorders found to predict termination prior to that milestone. Based on these equations, we
calculated the population attributable risk proportion (PARP) using the difference between
predicted probability of completing the milestone with and without psychiatric disorders. We
also present a graphic illustration of the range of potential effects of mental disorders on
educational attainment by comparing the average survival curve for the population without
disorders with the projected survival curves for 30 randomly selected respondents with at least
one mental disorder.

Patterns and Predictors of educational attainment in the sample

A small minority of the sample (2.8%) terminated schooling prior to completing primary school
(Table 1). Of those who completed primary school, 14.3% terminated before completing high
school, while 37.6% of those who completed high school did not enter college and 52.4% of
those who entered college terminated before completing four-years of college. A small number
of respondents (n = 57) were still in high school at the time of interview and a similar number
(n = 49) were still in college.

Person-year models were estimated to examine associations between demographic
characteristics and termination of schooling at each educational milestone (Table 2). At each
milestone, higher risk of termination is significantly associated with older age, lower levels of
parental education and Non-Hispanic Black or Hispanic race-ethnicity. At the primary school
level, there is also a significant association between termination of schooling and male sex.

Early-onset mental disorders and subsequent termination of schooling

Associations between childhood-onset mental disorders and subsequent termination of primary
school were detected for 9 of 15 disorders (ORs greater than 1.0) (Table 2, first column).
However, the only statistically significant associations with termination of primary school are
for oppositional-defiant disorder (OR=3.5) and alcohol abuse (OR=7.0). Having three or more
disorders is associated with elevated odds of termination of primary school (OR=1.3), but this
association is not statistically significant (p=0.559).

Mental disorders are consistently associated with elevated odds of terminating high school
before graduation among people who completed primary school. (Table 2, second column) Of
the 17 ORs estimated for individual disorders, all but one are greater than 1.0, and 12 are
statistically significant. The statistically significant ORs range from 1.3 to 3.5. Compared to
having no mental disorder, having exactly one mental disorder is not significantly associated
with higher odds of termination of schooling before graduating from high school, but having
exactly two disorders (OR=1.4) or three or more disorders (OR=3.5) is associated with
significantly higher odds of termination.

Among high school graduates, impulse control and substance use disorders have significant
associations with failure to enter college (ORs range from 1.4 to 2.0); mood and anxiety
disorders do not, with the exception of bipolar disorder (OR=1.8) (Table 2, third column). High
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comorbidity (having three or more disorders) is associated with elevated odds of failure to enter
college compared to having no mental disorder (OR=1.4).

Among people who entered college, impulse control and substance use disorders are
consistently associated with termination prior to completion of four years of college, with all
of the eight ORs greater than 1.0, and four of these reaching statistical significance (range 1.3
to 1.7) (Table 2, fourth column). Anxiety and mood disorders are not significantly associated
with termination of college, with two exceptions: panic disorder (OR=1.4) and bipolar disorder
(OR=1.4). College students with 3 or more disorders are at elevated risk of termination prior
to completing four years of college compared to those with no disorder (OR-1.2), but this
association does not reach statistical significance (p=.053).

Population attributable risk

Comparing the expected educational attainment in the absence of any mental disorder with that
expected in the presence of mental disorders observed in the sample shows that the proportion
of people dropping out of high school would decrease by 10.2% in the absence of mental
disorders (Table 3). The estimated decrements in school terminations at other milestones are
smaller. The proportion failing to complete primary school would decrease by 3.9%, the
proportion failing to enter college would decrease by 4.4% and the proportion failing to
complete four years of college would decrease by 2.6%.

Figure 1illustrates the population impact of mental disorders on educational attainment through
a comparison of the average survival probability among respondents without mental disorders
and a random sample of 30 respondents who experienced a first onset of a mental disorder
prior to the time they completed their schooling. The curves show that the majority of the
randomly selected respondents with mental disorders had predicted levels of educational
attainment that were substantially lower than those of people without such disorders. As shown
in the figure, the probability of completing college is close to 25% among people who had no
mental disorders prior to the age of college completion, while it is as low as 1% among people
with some multivariate profiles of comorbid mental disorders. It is important to note that these
results are adjusted for differences on the basis of socio-demographics and childhood
adversities, which means that they represent the predicted effects of mental disorders net of
the effects of the control variables.

Associations between mental disorders and termination of schooling may vary across
subgroups of the population. We investigated this possibility by examining statistical
interactions between demographic characteristics and classes of mental disorders (any anxiety,
any mood, any impulse control, and any substance use disorder) in person-year models
predicting termination. Due to the small number of terminations of primary school we were
only able to test these interactions for the three subsequent educational milestones. Of the 48
interactions tested only 5 were statistically significant at the p=.1 level (results available on
request), and none were consistent across models.

DISCUSSION

With statistical control for a broad range of childhood adversities, we found that mental
disorders significantly predict subsequent termination of schooling at each of the four
educational milestones we examined: primary school graduation, high school graduation,
college entry and college graduation. Our findings are consistent with previous findings with
respect to two broad patterns. First, disorders that involve externalizing behavior are more
consistently associated with termination of schooling across the four milestones than are
disorders that involve internalizing behaviors. Neither major depression nor generalized
anxiety disorder were associated with subsequent termination of schooling at any of the
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milestones examined, consistent with the findings of several longitudinal studies(Fergusson et
al., 2002; Johnson et al., 1999; Miech et al., 1999). Second, the association of mental disorders
with termination of schooling is more consistent across disorders with respect to high school
than with respect to any of the other milestones examined.

Four additional findings that have not been reported in previous studies should be highlighted.
First, we found an association between early-onset mental disorders and termination of primary
school, an association not previously investigated. At this early stage, however, the association
of mental disorders with termination of schooling is more circumscribed than at later
milestones. Specifically, only two disorders—oppositional defiant disorder and alcohol abuse
-- predict failure to complete primary school. Neither conduct disorder, which involves a
pattern of rule-breaking behavior, nor ADHD, which involves difficulties in performing
classroom activities, predicts failure to complete primary school. These results suggest that
impulse control disorders do not lead to termination of schooling at this early stage unless the
maladaptive pattern of behavior involves persistent and overt opposition to authority.

Second, although there are consistent associations of mental disorders with termination of
schooling, there is not a significant association between having exactly one mental disorder
and termination at any of the four milestones we examined. This pattern of findings suggests
that, even among students with mental disorders, many are not at higher risk of termination
than students without any mental disorder. We also found that having three or more disorders
is associated with termination of schooling prior to high school graduation and college entry.
Consequently, the development of screening methods for identifying students at high risk for
termination, who might benefit from clinical interventions, is likely to require comprehensive
assessments of multiple disorders.

Third, our results highlight the importance of bipolar disorder for termination of schooling in
high school, prior to college entry and before college graduation. This finding suggests the
need for developing early identification and intervention methods for this disorder. Though
relatively low in prevalence, bipolar disorder is a severe mental disorder (Kessler, Chiu,
Demler, Merikangas, & Walters, 2005b; Mitchell, Slade, & Andrews, 2004) that may have a
disproportionate influence on the capacity to complete an academic program at the high school
and college levels.

Fourth, our findings suggest that the societal burden of mental disorders in lost educational
attainment is substantial, though smaller than estimated in the only previous study to estimate
this burden(VVander Stoep et al., 2003). Since our study incorporates controls for an extensive
array of childhood adversities it is likely that our more conservative estimates reflect a closer
approximation to the causal effect of mental disorders.

These results should be interpreted in light of three limitations. First, we examined the
associations of each individual mental disorder with termination of schooling without
accounting for the co-occurrence of the disorder with other mental disorders. It is well known,
however, that early-onset mental disorders tend to co-occur in complex and poorly understood
patterns of comorbidity (Kandel et al., 1999). The significant associations that we observed
between some individual mental disorders and termination of schooling may be due in part to
other disorders that co-occur with the disorder being examined. These estimates identify
disorders that are markers of increased risk for adverse educational outcomes. Some of the
disorders might be uniquely influential because of their clinical characteristics, whereas others
might signify the presence of multiple disorders.

We partially address this limitation by examining associations of composite disorders, i.e. 1,
2, or 3 or more co-occurring disorders, and subsequent educational attainment and through the
comparison of average educational attainment among people without mental disorders with

J Psychiatr Res. Author manuscript; available in PMC 2009 September 22.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Breslau et al.

Page 7

attainment among a randomly selected sample of individuals with disorders in figure 1. The

results on the composite categories indicate that the decrements in educational outcomes are
greater among persons with multiple disorders than among persons with single disorders. To
identify the combinations of disorders with the strongest associations with truncated education
large scale longitudinal studies that begin in childhood with frequent assessments are needed.

A second limitation is the cross-sectional nature of the study and consequent reliance on
retrospective recall of age of onset of disorders. The survey instrument incorporated a number
of techniques shown in experimental studies to minimize errors of recall of past events (Kessler
et al., 2004c). Also, as noted above, where our study examined questions that have been
examined in longitudinal studies, our results are consistent with those studies. However,
inaccuracy in recall of age of onset of mental disorders cannot be ruled out. Inclusion of mental
health assessments in longitudinal studies of youth and young adults is needed to confirm these
findings and explore potential mechanisms behind these observations.

Third, due to sample size limitations for population subgroups we were not able to rule out the
possibility of demographic variation in the association between mental disorders and
termination of schooling. Analysis of statistical interactions between demographic
characteristics and classes of mental disorders suggests that the observed associations are
generally consistent. However, important patterns of variation in these associations might be
found in larger studies or in studies focused on particular population groups.

The findings of this analysis suggest that mental disorders begin to have adverse effects with
implications throughout the life course as early as primary school for individuals with particular
behavioral problems and in adolescence for a larger group of individuals with more complex
disorders and comorbid conditions. Support for school-based mental health services(Haynes,
2002) or dropout prevention programs(Prinz, Dumas, Smith, & Laughlin, 2000; Vander Stoep
et al., 2005) that target the disorders identified here as potentially having a negative impact on
educational attainment may be strategic public health investments because of the wide range
of benefits of educational attainment across the adult life course.
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Figure 1.

Projected educational attainment for 30 randomly selected respondents with at least one mental
disorder prior to completing education (—) compared to the average among respondents
without a mental disorder (—)*.

*Probabilities estimated in survival models with adjustment for sociodemographic
characteristics and childhood adversities.
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