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Objective—Using a general population sample, we aimed to examine the adult outcomes of children
who present with severe problems with self-regulation defined as being concurrently rated highly on
attention problems, aggressive behavior, and anxious-depression on the Child Behavior Checklist
(the CBCL-Dysregulation Profile).
Method—2,076 children from 13 birth cohorts aged 4 to 16 were drawn from Dutch birth registries
in 1983. Child Behavior Checklists (CBCLs) were completed by parents at baseline when children
from the different cohorts were ages 4-16 and sampled every 2 years for the next 14-years. At year
14 both CBCL and DSM interview data were collected. Logistic regression was used to compare and
contrast outcomes for children with and without dysregulation, as measured by the latent-classdefined CBCL-DP. Sex and age were covaried and concurrent DSM diagnoses were included in
regression models.
Results—Presence of childhood CBCL-DP at Wave 1 was associated with increased rates of adult
anxiety disorders, mood disorders, disruptive behavior disorders, and drug abuse 14 years later. After
controlling for co-occurring disorders in adulthood, the associations with anxiety and disruptive
behavior disorders with the CBCL-DP remained while the others were not significant.
Conclusions—A child reported to be in the CBCL-DP class is at increased risk for problems with
regulating affect, behavior, and cognition in adulthood.
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INTRODUCTION
Cross-sectional, longitudinal, genetic, neuroimaging, and treatment studies all have been used
to improve the ability to understand the pathophysiology and treatment of children with ADHD,
mood and anxiety disorders. Similar efforts focused on the study of child bipolar disorder,
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although reported, have not yet led to a consensus about how to define the syndrome. Adequate
characterization of these children is a priority 1. These children have been labeled as
“explosive” 2, “highly co-morbid” 3, and, most controversially, the broad phenotype of
pediatric bipolar disorder or severe mood dysregulation4. Despite the rigorous debate about
how best to diagnose these children, there is no debate about the severity of their problems5–
11. The combination of severe anxious/depressed, impulsive-aggressive behavior, and
cognitive problems (especially severe inattention) puts these children at high risk for negative
outcomes such as adult personality disorders, substance abuse, and a broad range of adult
psychopathology 8,12,13. Our group is just one of many who are invested in advancing how
best to describe these children so that subsequent treatment research may lead to better
outcomes. The objective of the study presented here was to examine the longitudinal outcomes
of children with what we have described as suffering from ‘dysregulation’ 14 in a non-clinical,
general population sample and to examine whether children with broadly-defined
dysregulation would grow up to have a single disorder (such as bipolar disorder) or multiple
disorders associated with impairment in self-regulation. Self-regulation as a concept is thought
to be divided into three components: affective, behavioral, and cognitive. We theorize that
children with impaired self-regulation (i.e. “dysregulation”) will be impaired in all three of
these domains and, consequently, will grow up with a heterogeneous set of outcomes all related
to this core process. Impairment in the ability to regulate mood (depression, bipolar disorder)
or worry/cognitions (anxiety), to regulate behavior (disruptive behaviors, substance use), or to
regulate cognitions (ADHD) would be possible outcomes. A further thought behind using the
term “dysregulation” is our experience that clinicians use this term frequently to describe their
patients without any empirical description of the term. Consequently, we sought to describe
what it looks like so that it could be studied.
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Dysregulation across affect, behavior, and cognition (ABC’s) – three aspects of self-regulatory
behavior 15 can be measured using the Child Behavior Checklist (CBCL). Children who cannot
perform these ABC’s of self-regulation are relatively common 16,17 and have been found to
be at markedly increased risk for suicidal thoughts and behavior 5,10. Their characteristic profile
on the Child Behavior Checklist (CBCL) shows elevated scores on the anxious-depressed (A/
D), aggressive behavior (AB), and attention problems (AP) scales. This combination of
problems has been shown to be heritable 17 and to be stable throughout childhood with that
stability due to genetic factors 18. It has been shown to have specific molecular genetic linkage
peaks in high risk samples 19, to be associated with specific problems in the serotonergic system
11 and abnormal thyroid function 6, to be observed by multiple informants 20, and to be highly
associated with parent and self-reported suicidal thoughts and behavior 5. In short, there have
been a number of studies that point to the potential validity of the CBCL-DP in the study of
highly dysregulated children. However, more work needs to be done to determine the validity
of this profile. We have termed this profile the CBCL-Dysregulation Profile (CBCL-DP)
although it has also been called the CBCL-Juvenile Bipolar Disorder profile 17, the CBCLPediatric Bipolar Disorder profile 12, and the CBCL-mania proxy 21 because of reported
associations with this pattern in children with bipolar disorder 9,22 and in children of bipolar
parents 23. While associated with a bipolar disorder diagnosis when chronic irritability is
allowed as the hallmark of a bipolar disorder diagnosis 22,the profile appears less predictive
of DSM defined bipolar disorder in studies using discrete episodes as diagnostic 24 or prominent
elation and/or grandiosity 10. With this in mind, it seemed likely that the adult outcomes of the
CBCL-DP would likely have outcomes similar to Severe Mood Dysregulation (SMD) 8,12,13
or chronic, non-episodic irritability 25 than bipolar disorder 26.
To date there have been a variety of longitudinal studies that address the adult outcomes of
single disorders such as ODD27, CD 28, ADHD 29, and affective disorders 30-32, some of which
controlled for co-occurring disorders 33. These findings have helped the field move towards
consensus on how to assess and treat these disorders. However, there is relatively less known
J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2011 November 1.
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about the outcomes of children who struggle with both severe internalizing and externalizing
symptoms, such as children with co-occurring ADHD, ODD, and MDD, or children who meet
criteria for the CBCL-DP. There have been two studies that have looked at the outcomes of
the CBCL-DP. Meyer and colleagues provided the first evidence for the predictive validity of
the CBCL-DP. They retrospectively examined CBCL data from 101 adult children of mothers
with mood disorders and demonstrated that children with the CBCL-DP subsequently
manifested elevated rates of mood disorders, substance abuse, and personality disorders in
adulthood – all areas of impaired self-regulation 8. Biederman and colleagues recently
performed a similar longitudinal follow-up in a high risk family study of 204 children with
ADHD. They demonstrated that children with ADHD who also demonstrated the CBCL-DP
had markedly elevated rates of bipolar disorder, major depressive disorder, disruptive behavior
disorders, and overall worse outcomes 7.4 years later 12.
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Although both the Meyer and Biederman studies are important steps towards understanding
the long-term course, the generalizability of the findings are limited to the sample populations
used. In both the children were selected from populations recruited for high rates of either
mood disorders or attention disorders. In addition, the two groups used different approaches
to defining the CBCL-DP phenotype. Biederman and colleagues used a sum of the T-scores
for individuals greater than 210 (i.e. on average T-scores greater than 70 on each component
scale). Meyer and colleagues used T-scores greater than 60 at any assessment time in childhood
on each component scale.
Here we aim to build on prior work in two ways. First, we study the longitudinal course of DP
in a representative general population sample followed prospectively for 14 years. Second, we
will use our prior Latent Class Analyses (LCA) definition of the phenotype to assure we are
following children who meet rigorous quantitative criteria for DP. The advantage to LCA is
that it applies statistical criteria to which children score highly on all three scales rather than
forcing researchers to establish arbitrarily a “best” cutpoint. We have previously used LCA to
demonstrate the relative heritability of the CBCL-DP profile and its relation to suicidality in a
cross-sectional model 5 and to demonstrate the cross-informant reliability of the profile 20.
We apply the LCA method to data on children who were first studied at ages 4–18 with the
CBCL and subsequently assessed at 2-year increments for 14 years. We report on the adult
outcomes using a standardized DSM interview 14-years later. Based on our model of the DP
as measuring impaired self-regulation and building upon the previous 2 outcomes studies of
these children, we hypothesized that the DP would: a) predict DSM diagnoses of substance
abuse, bipolar disorder, and mood disorders and b) predict suicidal behavior in adulthood.
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METHODS
Subjects and Procedure
Sample—This sample is based on data derived from a seven-wave longitudinal study of
behavioral and emotional problems in children that started in 1983, the Zuid Holland study
34. While details of the study can be found elsewhere, the original sample of 2,600 children
from 13 birth cohorts aged 4 to 16 was drawn from municipal registers that list all residents in
the Dutch province of Zuid-Holland. A random sample of 100 children of each gender and age
of Dutch nationality was drawn. Of the 2,447 parents contacted, 2,076 (i.e., 84.8%) provided
usable data. Data from the 371 individuals who were sent forms, but who did not return forms,
was not available. The sample in 1983 consisted of 49% boys. This sample was approached
every two years until 1991 (Waves 1–5) and again in 1997 (Wave 6) and in 2007 (Wave 7).
Data from Waves 1 – 6 were used as the primary outcome measure for this project as this
allowed for the youngest child in the sample to become an adult, creating a total follow-up
period of 14 years. Lifetime outcome data were also examined at Wave 7. The number of
J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2011 November 1.
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participants at each wave is shown in Table 1 along with the measures collected across the time
points. Analyses were performed on those individuals who had DSM (n=1580) and suicide
data at Wave 6 (4 missing, final n=1576). The mean age at Wave 1 was 9.9 (SD = 3.7) and the
mean age at Wave 6 was 24.5 (SD = 3.8). Assessments at each wave were approved by the
Committee for Medical Ethics, University Hospital/Erasmus University, Rotterdam. After
explaining the procedures, each participant provided informed consent. De-identified data
analysis was additionally approved by the Institutional Review Board of the University of
Vermont.
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Measures—At Waves 1 through 6 parents filled in the appropriate version of the ASEBA
rating scales 35 including the Child Behavior Checklist (CBCL). After reaching age 18, the
adult form of the CBCL, the Adult Behavior Checklist (ABCL) was used instead. Participants
themselves filled out the Adult Self Report after they turned 18. Good reliability and validity
estimates of the Dutch version of the ASEBA checklists have been confirmed 36. At Wave 6
data were collected on DSM diagnoses in the last 12 months as measured by standardized
diagnostic interview using the computerized version of the Composite International Diagnostic
Interview (CIDI) 37 and sections on paper of the Diagnostic Interview Schedule (DIS) for
ADHD and ODD which not included in the CIDI. The CIDI has shown good test-retest and
excellent inter-rater reliability for DSM diagnoses and is the most commonly used instrument
for DSM diagnosis in epidemiological studies 38. In addition, lifetime diagnostic data on the
CIDI and DIS were examined at Wave 7.
Attrition—The effects of attrition in the Zuid-Holland Longitudinal Study have been
described in detail by the earlier reports 39. In general, differences were slight but some were
statistically significant between participants who completed the study and those who dropped
out before the CIDI interview was performed. Subjects who dropped out were significantly
older (0.44 years, p = 0.023) when enrolled, were more often male (10% more males, p <0.001),
and had a significantly lower SES (0.23 point difference on 6 point scale, significant at p =
0.004) but with low effect sizes (Cohen’s d = 0.12 for age, 0.03 for SES and Phi = 0.093 for
sex) Total problems scores did not differ at study entry between completers and drop outs (0.86
point difference).
Data Analyses
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LCA Determination of Profiles as Predictors—To determine which individuals fit into
the DP profile, latent class analysis (LCA) was performed at Wave 1. A form of person-centered
data analysis for categorical data, LCA uses the observed item endorsement profiles of
respondents and attempts to derive a small number of mutually exclusive respondent classes,
with each class having its own set of symptom endorsement probabilities 40. The parameter
estimates that result from LCA are (1) probabilities of class membership assignment for
individuals and (2) symptom endorsement probabilities for each class. Latent class models
were fitted by means of an EM algorithm 41, using the program Latent Gold 4.04 42.
Trichotomous (0, 1, 2) responses from each item of the AP, AB, and AD scales were entered
as dichotomous variables (0 = 0 and 1 or 2 = 1), similar to previous procedures 5 and on the
recommendation of the CBCL manuals 35. Models estimating 1-class through 9-class solutions
were compared. To identify the best model, a combination of bootstrapping techniques and
change in the Bayesian Information Criterion (BIC) between different solutions was employed.
The BIC is a goodness-of-fit index that considers the rule of parsimony. The BIC and
bootstrapping have both been demonstrated to yield solid fits in Monte Carlo simulation
experiments 43. Sex and age were entered as covariates. Once an adequate model fit was
obtained, the variables were dropped to see if model fits worsened. Once an adequate model
fit was obtained at Wave 1, this model fit was used to estimate latent classes in subsequent
waves using the “Known Class” function in Latent Gold. Individuals were therefore placed
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into classes at each wave based on whichever class had the highest probability of class
membership in that wave. Individuals falling into the class with the highest elevations on AP,
AB, and A/D were chosen as being in the DP class at each time point.
Wave 6 Outcome variables—Because this was a representative longitudinal sample with
expectedly low rates of DSM diagnoses, our outcome variables were aggregated at the level
of diagnostic categories. Follow-up diagnostic categories included the following: any
disruptive disorder, any mood disorder, any anxiety disorder, any drug abuse, and any suicidal
thoughts or behavior (which included any positive responses on the Adult Self Report of “I
deliberately try to hurt or kill myself” or “I think about killing myself.”). Similar categories
were generated for lifetime diagnoses at Wave 7.
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Comparison of Predictors to Outcomes—Logistic regression was used in SPSS 15.0
with sex and class membership at Wave 1 as predictor (with Class 1, the lowest symptom class,
as a reference) and each Wave 6 variable as outcomes. Next, a second set of logistic regressions
was performed. Individuals who were in the DP class at ANY wave in Waves 1 – 5 were
included as a “DP ever” group and compared to a reference group of individuals who were
NEVER in a DP class in any Wave 1–5 (a “DP never” group). In addition, co-occurring
diagnoses at Wave 6 were included in the model, which allowed for the unique contribution
of dysregulation to eventual outcome even with sex and other co-occurring diagnoses
considered. A final set of logistic regressions analyzed the relations between class membership
in the DP class in Wave 1 and lifetime DSM diagnoses at Wave 7. This analysis additionally
compared the lifetime DSM Wave 7 outcomes of children who had borderline clinical or
clinical levels of Total Problems on the CBCL at Wave 1, but were not in the DP class.

RESULTS
Latent Class Analyses
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A 7-class solution with sex and age as covariates fit the Wave 1 data best. Dropping age or sex
worsened the model fit. Model fit indices are provided in Table S1, available online. The
average T-scores for the resultant latent classes at Wave 1 are shown in Figure 1. The DP latent
class consisted of 3.8% of the general population sample at Wave 1, and averaged 3.5% across
all waves, consistent with previous work in general population and twin samples in the U.S.
and the Netherlands 5,20. 7.4% of the girls and 7.8% of the boys fell into the DP latent class at
sometime between Waves 1–5. The class membership from wave to wave was relatively
consistent with an average of 46% (stdev = 9.56%) of the boys and 39.5% of the girls (stdev
= 10.08) having persistent DP (i.e. being in the DP class in Waves 1–5). Overall Kappas for
class membership ranged from wave to wave between 0.29 and 0.42 and were always
significant at the p<0.001 level, but because these numbers reflect those with CBCL data, they
are over-represented with those individuals who were sampled first when they were very young.
Of those individuals who had CBCL data from one wave to the next, on average 43% of
individuals who were in the DP class at one wave were in that class in the following wave.
About 2% of individuals in the other classes, on average, moved into the DP class from one
wave to the next.
Longitudinal Logistic Regression Analyses
The number and proportion of individuals in each class at Wave 1 who were diagnosed at Wave
6 with any anxiety, mood, disruptive behavior, or drug abuse disorder or who had suicidality
are presented in Table 2. Results of the logistic regression analysis to determine the significance
of those findings are presented in Table 3. Table 3 demonstrates first, predictably, that female
sex is associated with anxiety disorders, mood disorders, and suicidality at follow-up as
evidenced by odds ratios significantly greater than 1. Male sex is associated with higher rates
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of drug abuse and disruptive behavior disorders as evidenced by odds ratios significantly less
than 1. Being in one of the latent classes (2, 3, 6, and the DP class) at Wave 1 increase the
likelihood of a diagnosis of any anxiety disorder at Wave 6. Only being in the DP latent class
at Wave 1, however, is significantly associated with increased diagnosis of mood disorders,
disruptive behavior disorders, and drug use at Wave 6. These significant associations also held
for lifetime diagnoses at Wave 7. The incidence of DSM-IV bipolar I or II disorder at Wave 6
was very low -- only 6 individuals, or 0.4%, with DSM diagnoses at Wave 6. Of these 6
individuals, 1 of them (16.67%) was ever in the DP class. 3 of these individuals were lost to
follow-up at Wave 7 and none met the criteria for bipolar disorder at Wave 7. Being over the
borderline clinical cutpoint for Total Problems at Wave 1 but not in the DP class predicted only
lifetime disruptive behavior disorders [p = 0.007, OR = 3.563 (1.40, 9.10)].
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Next, the results from the more restricted logistic regressions are presented in Table 4. The
number of individuals classified as being in the DP class was increased by allowing for ever
having been in the DP latent class (Ever in DP latent class in Table 4). Wave 6 other diagnoses
were allowed into the logistic regression as predictors to examine whether there are any unique
contributions to having been in the DP class versus the DP class being better characterized as
a “highly comorbid” group. Table 4 demonstrates that allowing all concurrent diagnoses to
compete with ever having been in the DP class does reduce some of the associations. However,
significant associations remain. As expected, the co-occurrence of symptoms that have been
observed previously are present including anxiety with mood disorders, disruptive behavior
disorders (DBDs) with drug abuse, and DBDs with anxiety. Sex is also associated
independently with all disorders, although interestingly not with suicidality. Ever having been
in the DP class, however, remains significantly associated with anxiety disorders and DBDs
at the p < 0.05 level. While numerically similar to the order of magnitude seen with anxiety
and DBDs, the odds ratios for association of the DP class with mood disorders, drug abuse,
and suicidality are not significant (p = 0.08, 0.06, and 0.08, respectively).

DISCUSSION
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Childhood dysregulation as measured by the CBCL-DP is significantly associated with a wide
variety of psychopathology in adulthood, including anxiety disorders, mood disorders,
disruptive behavior disorders, and drug abuse. It is remarkable that any specific pattern of
behavior reported by parents in childhood would be associated with such a wide variety of
adult psychopathologic conditions. We considered it likely that the addition of current adult
diagnoses into the analysis would cause these associations to disappear. What we found,
however, was that the addition of current adult diagnoses into the model, while weakening the
association with having been in the DP class and adult outcomes, does not negate them. These
findings suggest that childhood impairment in affective, behavioral, and cognitive domains
can manifest as multiple types of adult psychiatric disorders. This is consistent with the findings
from Leibenluft, Stringaris, and others demonstrating that the end result of chronic, nonepisodic irritability appears to be depressive disorders and disruptive behavior disorders 13,
25,27,44,45. The finding of the significant co-occurrence of internalizing and externalizing
disorders in adulthood for children who were in the DP class as children is also consistent with
findings of mood lability in childhood being a predictor of co-occurring internalizing/
externalizing disorders 46. In fact, if one generates an outcome that is any internalizing along
with any externalizing disorder by including those individuals who scored positive for either
a mood or an anxiety disorder and any of the disruptive behavior disorders, the odds ratio for
Wave 1 prediction of this outcome was 19.04 (1.89 – 191.67) for the DP class. Thus, it appears
that the CBCL-DP predicts later disorders related to mood, cognitive, and behavioral
dysregulation, and their co-occurrence -- much the same as the concept of mood lability, “nonepisodic irritability” and the SMD construct 13.
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The CBCL-DP is postulated to reflect global deficits in self-regulation, particularly those
processes related to effortful control as defined by Eisenberg and others 47. These difficulties
represent a temperamentally based risk factor that has been found to be associated with broad
array of psychopathology. Clark has hypothesized that much of psychopathology and patterns
of comorbidity can be conceptualized as combinations of three main temperament dimensions
that reflect tendencies of negative affectivity, positive affectivity, along with self-regulatory
abilities 48. While tendencies toward positive and negative affects are generally inversely
related, we have previously identified, using person-based analyses, groups of children who
manifest relatively high levels of both approach and avoidance in the context of reduced
regulatory abilities 49. This group, defined in temperament terms, bears remarkable similarity
with the CBCL-DP group, which has obviously been defined from a psychopathology scale.
Understanding these parallels can provide some insight as to how this particular group
manifests such a seemingly wide range of DSM defined disorders over time.
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In addition to the positive associations between the DP and subsequent psychiatric disorders,
there are other findings worth highlighting. The DP class is clearly the latent class most
associated with later drug use. Furthermore, much of this association is mediated through the
relations of mood and disruptive behavior disorders. We examined this further by including
alcohol abuse into a model. The DP class was not association with alcohol use disorders.
Instead, Class 2, the class with mild attention problems and social problems, was most
associated with alcohol abuse or dependence. This is consistent with disorders of drug use
being more related to core difficulty in self-regulation skills separable from alcohol use 50 and
alcohol-related disorders being more related to social problems and internalizing symptoms as
has been observed in the Collaborative Study on the Genetics of Alcoholism (COGA) study
51. Given the documented links between childhood externalizing disorders and later substance
use 52, 53, it is possible that some of this association is due to children with combined
internalizing-externalizing problems such as those children with the DP. These data indicate
that childhood dysregulation is a pathway to substance use disorders.
Given earlier findings from our group and others on the association between CBCL-DP and
childhood suicidal thoughts and behavior 5,10, it is a bit surprising that the association with
suicidal thoughts or behavior did not reach significance. The relation between current
suicidality and current anxiety and mood disorders is strong enough to overshadow the
prediction of current suicidality from DP in the past. Alternatively, it might be that associations
between the DP and suicidality are not as strong in adulthood as they are in childhood.
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Similar to the findings of Meyer et al, we demonstrated adult outcomes for the DP consistent
with problems in self-regulatory behavior. While Meyer and colleagues and Biederman et al
12 demonstrated a significant association with the DP and bipolar disorder in adulthood, we
did not demonstrate that here. The reason for this discrepancy is possibly because both Meyer
and Biederman had a higher prevalence of bipolar disorder in adulthood in their samples that
were selected from at-risk populations rather than a general population sample as was used
here. Only 1 out of the 6 individuals who went on to have bipolar disorder in adulthood had
demonstrated the DP in the 14 prior years. It is possible that the method of diagnosing bipolar
disorder varied across these studies. The interview used here (the CIDI) measures bipolar
disorder using DSM/ICD-9 criteria. The Biederman et al12 and Meyer et al 8 studies used a
different instrument, the SCID, as the assessment tool which may explain some of the variance.
Another possibility is that the use of LCA to determine the DP class might have been the
determining factor as the other two studies used T-scores. We re-analyzed these data using a
T-score cutpoint approach and found that the results were, essentially, unchanged. An
alternative interpretation is that, at least in a general population sample, children in the DP
Class are very unlikely to go on to have bipolar disorder in adulthood. Given that 57 individuals
fell into the DP Class, with no individuals eventually having bipolar disorder, one would expect
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that the maximum percentage who might go on to have bipolar disorder in this population
would be 5.3%, or 3 out of 57, based on the “rule of three” used when there are zero numerators
in an equation 54. Thus, while this might be a risk profile for bipolar disorder in a high-risk
sample, it appears to be a risk for other problems in a general population sample.
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From this we can derive that all studies thus far of the DP either in clinically-relevant
populations or, now, in a general population sample point to heterotypic outcomes of these
children in adulthood. Could it be that the profile is simply measuring comorbidity or severity?
There is clearly more work to be done. The Dysregulation Profile is consistently confounded
with severity (i.e. almost all children with this profile are profoundly affected) and comorbidity.
So how will one ever separate out the role of having this profile from having either generally
severe psychopathology or multiple diagnoses? Severity of symptoms is certainly important,
as is comorbidity 55. The only arguments in the literature currently to suggest that the CBCLDP might be more than the sum of its component parts is work by McGough et al 19 who
demonstrated different genetic markers associated with the CBCL-DP than with bipolar
disorder, depression, or attention problems. Similarly, our group has demonstrated a different
genetic architecture to the CBCL-DP than to AP, AGG, or A/D alone 17,18. Work presented
here, however, demonstrates that having a high total problems score when not in the DP class,
leads to a different pattern of outcomes in adulthood. Children with elevated scores overall but
without the pattern of elevated scores on attention, aggression, and anxious-depression end up
at risk for disruptive behavior disorders in adulthood, but not drug abuse or mood disorders.
However, more work needs to be done to examine the relations between comorbidity, severity,
and the DP. We are currently conducting studies of these children using severity-matched
controls and are examining alternative models of co-occurring disorders but this work is not
yet complete.
It’s worthwhile to point out the limitations of the present study. Overall, the incidence of certain
outcomes was low, necessitating the collapsing of several diagnoses into combined categories.
Also, attrition could have played a role, given that children who had worse outcomes may be
more difficult to find for follow-up. It is possible that the attrition of significantly more males,
individuals with lower SES, and individuals who were slightly older may have effected the
follow-up diagnostic determination. However, the effect sizes of these differences were at a
level that is unlikely to have confounded the results. Further arguing against attrition as having
a major role is the fact that individuals who followed up had the same total problems score at
enrollment as those who did not follow-up. Nevertheless, it could have contributed to less
severe outcomes in the individuals who did report at 14-years. However, even with systematic
attrition, modeling within longitudinal datasets has suggested that the effects on later
regressions are minimal 56.
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There remains the possibility that, while seemingly representative of the Dutch population at
baseline, the sample at follow-up may not be representative due to attrition or to the
ascertainment strategy. For example, the 4:1 female:male ratio in mood disorders and the 1:7
female:male ratio in disruptive behavior disorders is higher than would be predicted. However,
because the regression models controlled for sex, the associations with the DP and later
outcomes appear sound. With regard to the analyses of suicidal behavior, the suicide questions
from the ASR unfortunately may be endorsed by individuals engaging in non-suicidal selfinjurious behavior, so it is not particularly specific to actual suicidal thoughts or behavior.
However, work that we have done on over 4700 individuals with concurrently collected ASR
and Beck Depression Inventory (which has questions more specific to suicidal thoughts and/
or behavior), demonstrates a high correlation (r = 0.6) between the two suicidal behavior items
on the ASR and suicidal ideation items on the BDI (unpublished data).
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An important limitation and concern of this work is the concern that these children have
problems in multiple domains – that is, children with elevations on all three of these scales
often have elevations in the other scales of the CBCL. We have attempted to isolate children
with specific elevations on these three scales by performing the latent class analysis with the
items from those scales. Inclusion of Total Problems into any of the logistic regression models
drowns out any specificity to any outcome (i.e. no latent classes predict outcomes when total
problems are in the models because it accounts for so much of the variance and because it is
so highly correlated, by definition, with problems in any domain). It remains difficult to study
the most severely affected children with reported problems in nearly every domain, but we
have attempted to look at the patterns of outcome when the problems are not specific to the
DP Class but rather to generally high total problems It’s also worthwhile to point out that
children with many “clearly defined” psychiatric conditions using other constructs, if severely
affected, will have problems in many domains of psychopathology.
Regardless of these limitations, the finding of a risk profile which has been associated with
poor concurrent symptoms in childhood that further predicts later severe adult outcomes argues
for continued study of childhood dysregulation using the CBCL.
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Figure 1.

Mean T-scores for the 7 latent classes defined at Wave 1. Note: A/D = anxious-depressed;
AGG = aggressive behavior; AP = attention problems; CBCL = Child Behavior Checklist; DP
= dysregulation profile; RBB = rule breaking behavior; SOM = somatic complaints; THTP =
thought problems; W/D = withdrawn

NIH-PA Author Manuscript
NIH-PA Author Manuscript
J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2011 November 1.

NIH-PA Author Manuscript

NIH-PA Author Manuscript

1987

1989

1991

1997

2007

4

5

6

7

27–41

18–32

12–19

9–18

8–19

6–17

3–17

Ages

24

14

8

6

4

2

0

Years follow-up

-

954

1116

1374

1412

2076

CBCL

1365

1615

-

-

-

-

-

ASR

1339

1580

-

-

-

-

-

DSM Diagnosis

Note: ASR = Adult Self Report (from which suicidality data are taken); CBCL = Child Behavior Checklist.

1985

3

1983

Cohort Year

2

1

Wave

Longitudinal data available in Zuid-Holland Longitudinal Study.

NIH-PA Author Manuscript

Table 1
Althoff et al.
Page 14

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2011 November 1.

NIH-PA Author Manuscript

NIH-PA Author Manuscript
112 (0.15)
241 (0.33)

162 (0.22)

105 (0.14)
41 (0.06)
32 (0.04)

36 (0.05)
729 (1.0)

270 (0.32)
126 (0.15)

70 (0.08)

113 (0.13)
160 (0.19)

Class 2. Mild attention
problems and social
problems

Class 3. Moderate
aggressive behavior
with attention
problems and rulebreaking

Class 4. Mild
externalizing

Class 5. Mild
internalizing

Class 6. Moderate
internalizing with
attention problems

Class 7. DP Class

Total Males

Class 1. No symptoms

Class 2. Mild attention
problems and social
problems

Class 3. Moderate
aggressive behavior
with attention
problems and rulebreaking

Class 4. Mild
externalizing

Class 5. Mild
internalizing

Wave 1 Number

Class 1. No symptoms

Class

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2011 November 1.
21 (0.13)

17 (0.15)

22 (0.31)

24 (0.19)

35 (0.13)

37 (0.05)

2 (0.06)

1 (0.03)

1 (0.02)

6 (0.06)

10 (0.06)

14 (0.06)

3 (0.03)

Wave 6: Any
Anxiety

14 (0.09)

12 (0.11)

5 (0.07)

13 (0.10)

16 (0.06)

15 (0.02)

2 (0.06)

2 (0.06)

1 (0.02)

2 (0.02)

2 (0.01)

5 (0.02)

1 (0.01)

Wave 6: Any
Mood

1 (0.01)

2 (0.02)

3 (0.04)

0 (0.00)

3 (0.01)

49 (0.07)

6 (0.17)

3 (0.09)

0 (0.00)

7 (0.07)

12 (0.07)

15 (0.06)

6 (0.05)

Female

Male

Wave 6: Any DBD

0 (0.00)

1 (0.01)

0 (0.00)

0 (0.00)

1 (<0.01)

15 (0.02)

4 (0.11)

1 (0.03)

1 (0.02)

1 (0.01)

3 (0.02)

4 (0.02)

1 (0.01)

Wave 6: Any
Drug

1 (0.01)

5 (0.04)

5 (0.07)

3 (0.02)

7 (0.02)

14 (0.02)

1 (0.03)

1 (0.03)

0 (0.00)

1 (0.01)

4 (0.02)

6 (0.03)

1 (0.01)

Wave 6: Suicidali
ty

13 (0.08)

10 (0.09)

4 (0.06)

12 (0.10)

16 (0.06)

14 (0.02)

2 (0.06)

2 (0.06)

1 (0.02)

2 (0.02)

2 (0.01)

4 (0.02)

1 (0.01)

Wave 6: Any
Major Depressi
on

1 (0.01)

2 (0.02)

1 (0.01)

1 (0.01)

0 (0.00)

1 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)

0 (0.00)

1 (0.00)

0 (0.00)

Wave 6: Any
Bipolar Disorder

Number (proportion) of DSM-based diagnoses and suicidality at Wave 6 by Wave 1 Latent Class. Only participants with diagnostic and suicide data at Wave
6 included.

NIH-PA Author Manuscript

Table 2
Althoff et al.
Page 15

21 (0.02)
847 (1.0)

Class 7. DP Class

Total Females

148 (0.17)

6 (0.28)

23 (0.26)

71 (0.08)

3 (0.14)

8 (0.09)

10 (0.01)

1 (0.05)

0 (0.00)

Wave 6: Any DBD

3 (<0.01)

1 (0.05)

0 (0.00)

Wave 6: Any
Drug

Note: Proportions within each class for each sex are in parentheses. DBD = Disruptive Behavior Disorder, DP = Dysregulation Profile.

87 (0.10)

Class 6. Moderate
internalizing with
attention problems

Wave 1 Number

NIH-PA Author Manuscript

Class

NIH-PA Author Manuscript
Wave 6: Any
Mood

25 (0.03)

2 (0.10)

2 (0.02)

Wave 6: Suicidali
ty

65 (0.08)

3 (0.14)

7 (0.08)

Wave 6: Any
Major Depressi
on

5 (0.01)

0 (0.00)

0 (0.00)

Wave 6: Any
Bipolar Disorder
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1.77 (1.08 – 2.90)

2.72 (1.59 – 4.63)

1.36 (0.78 – 2.39)
1.02 (0.58 – 1.78)
2.30 (1.30 – 4.06)

2.45 (1.04 – 5.77)

Class 2. Mild attention
problems and social
problems

Class 3. Moderate
aggressive behavior with
attention problems and rule–
breaking

Class 4. Mild externalizing

Class 5. Mild internalizing

Class 6. Moderate
internalizing with attention
problems

Class 7. DP Class

3.30 (1.14 – 9.62)

1.95 (0.86 – 4.40)

1.60 (0.78 – 3.28)

1.86 (0.89 – 3.89)

1.16 (0.46 – 2.89)

1.80 (0.90 – 3.63)

Ref

4.68 (2.58 – 8.48)

OR

Any Mood Disorder

3.71 (1.29 – 10.67)

1.13 (0.30 – 4.28)

0.25 (0.03 – 1.97)

1.33 (0.51 – 3.45)

1.66 (0.70 – 3.97)

1.07 (0.45 – 2.53)

Ref

0.21 (0.10 – 0.42)

OR

Any DBD

11.62 (2.13 – 63.28)

1.70 (0.15 – 19.06)

1.15 (0.10 – 12.83)

1.31 (0.18 – 9.46)

1.44 (0.23 – 8.93)

1.26 (0.22 – 7.12)

Ref

0.20 (0.05 – 0.74)

OR

Any Drug Abuse

3.30 (0.83 – 13.06)

1.20 (0.31 – 4.60)

0.22 (0.03 – 1.81)

1.77 (0.63 – 4.98)

2.42 (0.89 – 6.59)

1.50 (0.56 – 4.05)

Ref

2.00 (1.01 – 3.98)

OR

Any Suicidality

4.44 (2.40 – 8.23)

1.73 (0.75 – 4.02)

1.48 (0.71 – 3.10)

1.57 (0.73 – 3.37)

0.97 (0.37 – 2.55)

1.57 (0.76 – 3.22)

Ref

4.43 (2.40 – 8.27)

OR

Any Major Depression

0 (0)

0 (0)

1.37 (0.16 – 11.82)

3.13 (0.57 – 17.2)

1.16 (0.14 – 10.0)

1.65 (0.30 – 9.05)

0 (0)

5.17 (0.63 – 43.32)

ORa

Any Bipolar Disorder

Sex is coded such that larger numbers indicate higher ratios in females.

Unable to fit with logistic regression because of the small cell numbers, these are based on simple contingency tables

b

a

Note: Class 1 is the reference group against which the odds ratios are calculated. Odds ratios (OR) are from logistic regression with 95% confidence intervals. OR significant at p < 0.05 are in bold. Beta =
unstandardized beta from logistic regression; DBD = Disruptive Behavior Disorder, DP = Dysregulation Profile; ref = reference class.

Ref

4.99 (3.34 – 7.45)

OR

Class 1. No symptoms

Sex b reference class = male

Variables

Any Anxiety Disorder

Results of logistic regression using all classes from Wave 1 predicting diagnostic information at Wave 6.
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2.64 (1.20 – 5.78)
0.94 (0.21 – 4.09)
1.99 (1.15 – 3.45)

Any DBD

Any Drug Abuse

Ever in DP Class

1.9 (0.92 – 3.92)

10.06 (2.76 – 36.74)

2.77 (1.02 – 7.5)

n/a

4.72 (2.91 – 7.67)

4.51 (2.36 – 8.63)

OR

Any Mood Disorder

2.16 (1.03 – 4.54)

4.67 (1.44 – 15.20)

n/a

2.42 (0.85 – 6.87)

2.64 (1.18 – 5.92)

0.13 (0.06 – 0.27)

OR

Any DBD

3.00 (0.95 – 9.44)

n/a

4.54 (1.43 – 14.47)

10.30 (2.72 – 39.07)

1.02 (0.23 – 4.57)

0.13 (0.03 – 0.52)

OR

Any Drug Abuse

2.33 (0.91 – 5.93)

0.87 (0.13 – 5.62)

2.68 (0.82 – 8.69)

13.49 (6.2 – 29.34)

2.79 (1.29 – 6.05)

0.92 (0.42 – 2)

OR

Any Suicidality

Sex is coded such that larger numbers indicate higher ratios in females.

a

Note: Odds ratios (OR) are from logistic regression with 95% confidence intervals. For Ever in DP Class and all diagnostic information, never being in the class and not having the diagnosis are the reference
categories. Odds ratios significant at p < 0.05 are in bold. Some cells are marked as “n/a” because a variable cannot be in the model as an outcome and a predictor. Bipolar and Major Depression could not be
included in this analysis because they are nested within the Any Mood Disorder category. Beta = unstandardized beta from logistic regression; DBD = Disruptive Behavior Disorder, DP = Dysregulation Profile.

n/a
4.78 (2.95 – 7.75)

Any Mood Disorder

3.99 (2.67 – 5.97)

OR

Any Anxiety Disorder

Sex a reference class = male

Variables

Any Anxiety Disorder

Results of logistic regression for ever being in the Dysregulation Profile class across Waves 1–5 predicting diagnostic information at Wave 6 controlling for
concurrent diagnoses at Wave 6.
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