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Abstract
Objective—Cognitive reserve has been proposed as important in the etiology of neuropsychiatric
disorders. However, tests of the association between premorbid IQ and adult mental disorders other
than schizophrenia have been limited and inconclusive. The authors tested the hypothesis that low
childhood IQ is associated with increased risk and severity of adult mental disorders.
Method—Participants were members of a representative 1972-1973 birth cohort of 1,037 males and
females in Dunedin, New Zealand, who were followed up to age 32 with 96% retention. WISC-R
IQ was assessed at ages 7, 9, and 11. Research diagnoses of DSM mental disorders were made at
ages 18, 21, 26, and 32.
Results—Lower childhood IQ was associated with increased risk of developing schizophrenia
spectrum disorder, adult depression, and adult anxiety. Lower childhood IQ was also associated with
greater comorbidity and with persistence of depression; the association with persistence of
generalized anxiety disorder was nearly significant. Higher childhood IQ predicted increased risk of
adult mania.
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Conclusions—Lower cognitive reserve, as reflected by childhood IQ, is an antecedent of several
common psychiatric disorders and also predicts persistence and comorbidity. Thus, many patients
who seek mental health treatment may have lower cognitive ability; this should be considered in
prevention and treatment planning.
Cognitive reserve has been proposed as an important etiologic factor in the development and
severity of neuropsychiatric disorders (1). The construct of cognitive reserve refers to
individual differences in brain structure (e.g., density of neuronal synapses) and function (e.g.,
processing efficiency) thought to buffer the effects of neuropathology. Evidence has emerged
from the rapidly evolving field of cognitive epidemiology (2) showing that IQ, a marker of
cognitive reserve, is inversely related to risk of total psychiatric illness (3). However, with the
exception of research on schizophrenia (4), surprisingly few studies have examined the relation
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between IQ early in life and the risk of other specific adult psychiatric disorders. Among those
studies that have examined other disorders, the results have been inconclusive. We report a
longitudinal study of the 20-year predictive association between childhood IQ and adult mental
disorders among members of the Dunedin, New Zealand, birth cohort.
In the earlier studies, low IQ at military entry increased the risk of hospitalization for depression
in male Swedish conscripts (5) but not male Danish conscripts (6). Studies of bipolar disorder
have largely shown no association with premorbid IQ (5,7,8), but one study of U.S. Army
recruits found elevated IQ scores in bipolar patients (9). Low IQ has been associated with
increased risk of substance use disorders in some study groups (6,10) but not in others
(11-13). In one cohort, the association between low childhood IQ and increased risk of any
anxiety disorder was attenuated to nonsignificance once other covariates were included (11).
An inverse association between premorbid IQ and posttraumatic stress disorder (PTSD) has
been consistently documented in military (14) and civilian samples, including our Dunedin
birth cohort (15). However, with the exception of one report showing that lower IQ increased
the risk of generalized anxiety disorder (16), the association between premorbid IQ and other
specific anxiety diagnoses has not been studied.
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Understanding of the potential role of cognitive reserve in the etiology of neuropsychiatric
disorders is constrained by five methodological limitations of extant research. First, many
studies have relied on IQ at military induction as a marker of cognitive reserve (5,6). Such
studies cannot rule out the possibility that low IQ at induction is the consequence of prior
juvenile disorder or an early prodromal disease process, rather than antecedent to disorder.
Prospective studies using IQ measured in childhood provide a more rigorous test of whether
lower premorbid IQ increases the risk of subsequent disorder. Second, most prior studies have
considered either a single or limited number of disorders, making it difficult to determine
whether low IQ is a general risk factor for all psychiatric disorders or a specific risk factor for
select disorders with a neurodevelopmental etiology (e.g., schizophrenia). Third, studies
including a range of diagnoses have tended to rely on hospitalization records for their
psychiatric outcome data (5,6), which may introduce ascertainment biases. Only individuals
with the most severe forms of nonpsychotic disorders are hospitalized, and thus hospitalized
patients do not represent nonpsychotic disorders in the population. If low IQ increases the
likelihood of hospitalization, the association between premorbid IQ and psychiatric disorders
would be inflated. Fourth, several of the most rigorous studies have used male samples (5,6,
14). Studies in cohorts representing both sexes are needed. Fifth, prior studies have predicted
the presence of either lifetime disorder or disorder at the time of assessment. However, the
cognitive reserve model proposes that low IQ should be associated with the severity of
psychopathology, not merely the presence versus absence of a diagnosis. Indicators of disorder
severity, such as comorbidity and persistence, should be studied.
In order to test the cognitive reserve model for psychiatric disorders, we examined whether
childhood IQ predicted psychiatric disorders at the most recent follow-up of the Dunedin birth
cohort, at age 32. Focusing on age 32 allowed greater confidence in the validity of certain
diagnoses, such as substance dependence and schizophrenia, which can be difficult to make at
earlier ages in cohort studies. To allow comparison with prior reports of the association between
IQ and adult disorder at one time point, we report this association between childhood IQ and
past-year disorder assessed at age 32. However, we also capitalized on the longitudinal design
of our study and report the relationship between childhood IQ and the persistence of disorder
across repeated assessments carried out from age 18 to 32. This study overcomes several
methodological limitations by using a birth cohort of both men and women who had prospective
data on childhood IQ and potential confounders and who were diagnosed with specific mental
disorders by means of structured clinical interview rather than hospital records. In addition, it
is one of the first studies to examine the relation between IQ and indicators of disorder severity.
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Method
Participants
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The participants were members of the Dunedin Multidisciplinary Health and Development
Study, a longitudinal investigation of the health and behavior of a complete cohort of children
born during a 1-year period in 1972-1973 in Dunedin, New Zealand. The assessment at age 3
included 1,037 individuals (52.0% male, 91.0% of eligible births), who formed the base sample
for the longitudinal study. The cohort members represent the full range of socioeconomic status
in the general population of New Zealand's South Island, and they are primarily white. The
cohort has been assessed at ages 3, 5, 7, 9, 11, 13, 15, 18, 21, 26, and most recently, at age 32,
when 972 participants (96.0% of living cohort members) were assessed. The research
procedure involved bringing each study member (including emigrants living overseas) to the
research unit for an 8-hour day of individual interviews and tests. Each research topic was
presented as a standardized module by a different trained examiner in counterbalanced order
throughout the day. After description of the study, informed consent was obtained.
This study protocol was approved by the institutional review boards of the Institute of
Psychiatry, Duke University, and Dunedin School of Medicine. The data analysis was approved
by the human subjects committee at the Harvard School of Public Health. Study members gave
informed consent before participating.
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Measures
IQ was assessed at ages 7, 9, and 11 years by means of the WISC-R (17). The IQs determined
at the three ages were averaged and standardized.
Mental disorders were assessed in private, standardized interviews by using the Diagnostic
Interview Schedule (DIS) (18), with a reporting period of 12 months at each age, as described
previously (19). At ages 26 and 32, diagnoses followed the DSM-IV criteria. At ages 18 and
21, diagnoses followed the then-current DSM-III-R criteria. Psychiatric disorders assessed at
ages 18 through 32 included schizophrenia spectrum disorder, manic episode, major
depression, any anxiety disorder, and cannabis, alcohol, and other drug dependence; the last
three were assessed at ages 26 and 32 only. The specific anxiety disorders included were
generalized anxiety disorder, social phobia, PTSD (ages 26 and 32 only), agoraphobia, panic
disorder, specific phobia, and obsessive-compulsive disorder (OCD). Interviews were
conducted by experienced clinicians who had tertiary degrees in social work, medicine, or
clinical psychology (not lay interviewers) and who were blind to the study members' IQ and
psychiatric history. The 12-month prevalence rates for the Dunedin cohort (19) are comparable
to 12-month rates from the National Comorbidity Survey (20).
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The primary outcomes for this analysis were 12-month diagnoses at age 32. Exceptions to the
12-month time frame were manic episode and schizophrenia spectrum disorder, which have
been diagnosed in the larger study as lifetime disorders, as will be described. Manic illness
was diagnosed if the participant met the formal DSM-IV criteria through the study's DIS
interviews (N=8, 0.8%). All participants diagnosed with mania in the study by age 32 also had
been diagnosed outside the study and had received prescriptions for lithium or sodium
valproate. Methods to enhance our research diagnosis of schizophrenia have been described
previously (21). By age 32, 1.1% of the sample (N=11) met all of the criteria for schizophrenia
and had been hospitalized and/or treated with antipsychotic medications. A further 2.5%
(N=24) likewise had met all of the criteria for schizophrenia but had not yet been registered in
the New Zealand health service as a schizophrenia patient. This Dunedin cohort prevalence of
3.6% (N=35) may seem high, but it is close to the 3.5% recently reported as the lifetime
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prevalence of psychosis in the general population (22). We conservatively use the term
“schizophrenia spectrum” because ours is a research diagnosis and not a clinical diagnosis.
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The analyses reported here of persistent disorder across repeated prospective assessments
reveal a high cumulative lifetime prevalence of certain disorders in the Dunedin cohort, as
compared to lifetime prevalence estimates for the same age group in retrospective surveys such
as the National Comorbidity Survey (20). However, although prospective and retrospective
studies show markedly different cumulative prevalences, they show similar past-year
prevalences. For example, major depression has a 14% past-year prevalence across ages 15 to
32 in the Dunedin cohort, which is similar to the 12% past-year prevalence for the 15-34 age
group in the National Comorbidity Survey (20). The Dunedin cumulative prevalence is a
summation of all the waves of prospectively diagnosed episodes. Evidence suggests that
assessing disorders retrospectively underestimates lifetime prevalences because of recall bias
(23).
Confounders
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Variables that could be considered prior causes common to both low IQ and adult mental
disorders were included as confounders in our models. These were childhood socioeconomic
status, number of perinatal insults, low birth weight, and childhood maltreatment. Childhood
socioeconomic status was measured with a scale that places parental occupation into one of
six categories based on the educational level and income associated with that occupation in the
New Zealand census (24). The correlation between childhood socioeconomic status and IQ
was significant (r=0.41, N=986, p<0.001). The number of perinatal insults included a count of
12 prenatal and 12 neonatal problems recorded by clinicians during the mother's pregnancy
(25). Participants were coded as having none, one, or two or more perinatal insults. The
correlation between perinatal insults and childhood IQ was also significant (r=-0.07, N=991,
p<0.05). Low Birth weight was defined as a birth weight below 2.50 kg; this too was
significantly correlated with childhood IQ (r=-0.06, N=991, p<0.05). Childhood maltreatment
has been described previously (26). Briefly, the measure includes assessment of 1) maternal
rejection at age 3 years, 2) harsh discipline at ages 7 and 9 years, 3) two or more changes in
the child's primary caregiver, and 4) physical and sexual abuse reported by study members
once they reached adulthood. Our cumulative exposure index for each child is a count of the
number of maltreatment indicators during the first decade of life: 64.2% of the children
experienced no maltreatment, 26.6% experienced one indicator of maltreatment, and 9.2%
experienced two or more indicators of maltreatment. The correlation between childhood
maltreatment and IQ was significant (r=-0.13, N=990, p<0.001).
Data Analysis
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First, using logistic regression, we tested whether lower childhood IQ predicted an increased
risk of a diagnosis at age 32. The comparison group comprised healthy participants, i.e., those
not diagnosed with any psychiatric disorder at age 32 (N=583). Because there are sex
differences in the prevalences of specific psychiatric disorders, we adjusted the model for each
diagnosis for sex. We then ran the model after adjusting for sex and the remaining confounders
(socioeconomic status, number of perinatal insults, low birth weight, childhood maltreatment).
The strength of the associations between childhood IQ and adult disorders is presented by odds
ratios with 95% confidence intervals (CIs).
Second, we investigated the relationship between childhood IQ and severity of psychiatric
illness, operationalized by comorbidity and persistence. Comorbidity was defined as the
number of diagnostic families for which a participant met the criteria at age 32. The four
diagnostic families were as follows: any psychotic disorder, any mood disorder, any anxiety
disorder, and any substance dependence. Using logistic regression, we tested whether
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childhood IQ predicted having psychiatric disorders from two or more diagnostic families at
age 32. Persistence was defined as having met the criteria for a disorder at two or more
assessments across ages 18, 21, 26, and 32. Persistence was defined for the following disorders:
major depressive episode, any anxiety disorder, generalized anxiety disorder, social phobia,
agoraphobia, panic disorder, simple phobia, OCD, cannabis dependence, and alcohol
dependence. Other diagnostic groups were either too small to be subdivided for the persistence
analysis or were not assessed at all four waves. In separate logistic regressions, we tested
whether childhood IQ predicted having two or more episodes of a disorder among participants
who were diagnosed with the disorder at least once. The strength of the associations between
childhood IQ and both comorbidity and persistence is represented by odds ratios with 95%
CIs. The effect size for childhood IQ for all analyses is presented as Cohen's d (27).

Results
Figure 1 presents the mean childhood IQs and 95% CIs for the healthy comparison subjects,
participants with specific psychiatric disorders, and those with disorders in two or more
diagnostic families.
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Table 1 presents the proportions of participants with specific diagnoses by childhood IQ
categorized according to standard deviation units (15 points) from the mean. For each standard
deviation increase in childhood IQ, the participants had a 42% (95% CI: 16%-59%) reduction
in the odds of a lifetime schizophrenia spectrum diagnosis, a 23% (95% CI: 6%-37%) reduction
in the odds of an adult depression diagnosis, and a 26% (95% CI: 12%-38%) reduction in the
odds of an adult anxiety disorder diagnosis. These results remained significant after adjustment,
although the finding for schizophrenia spectrum disorder became marginal with the addition
of statistical controls for confounders. IQ was not associated with alcohol, cannabis, or other
drug dependence. In contrast, higher IQ increased the risk of mania.
For specific anxiety disorders, higher childhood IQ predicted a 29% (95% CI: 8%-45%)
reduction in the odds of having generalized anxiety disorder and a 40% (95% CI: 23%-53%)
reduction in the odds of social phobia. Higher IQ also appeared to reduce the risk of PTSD and
agoraphobia. These effects were nonsignificant owing to the small number of cases, but the
effect sizes for these diagnoses were similar to the significant effect sizes for major depression
and generalized anxiety disorder. The effect sizes for the predictive associations between
childhood IQ and adult psychiatric disorders were small to moderate, except for mania, which
had a large effect size (Table 1, last column).
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Figure 2 presents the proportion of participants with comorbid disorders in two or more
diagnostic families at age 32 in childhood IQ groups categorized according to standard
deviation units from the mean. Each standard deviation unit increase in IQ was associated with
reduced risk of psychiatric comorbidity (odds ratio: 0.67, 95% CI: 0.55-0.82, p<0.001) in a
dose-response fashion. The effect of IQ on comorbidity remained significant after adjustment
for potential confounders (odds ratio: 0.74, 95% CI: 0.60-0.92, p=0.006). The effect size for
the association between childhood IQ and comorbidity was 0.36.
Table 2 presents the predictive association between childhood IQ and disorder persistence.
Each standard deviation increase in IQ was associated with significantly reduced risk of
persistence for depression. The association between higher IQ and less persistent generalized
anxiety disorder was not statistically significant owing to the small number of cases (N=20)
of persistent generalized anxiety disorder between ages 18 and 32.
At age 11, which overlapped with one administration of the WISC-R, 66 children had
diagnosed depression or anxiety. To ensure that these childhood disorders did not confound
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our findings by interfering with IQ testing, we reanalyzed the data using the IQs at ages 7 and
9. The findings were consistent with those already presented.
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Discussion
Lower childhood IQ predicted significantly increased risk of a diagnosis of schizophrenia
spectrum disorder, major depression, or any anxiety disorder in adulthood. Lower IQ was not
linked to adult substance dependence disorders. In contrast, higher, not lower, childhood IQ
was significantly associated with mania, although only eight cohort members received this
diagnosis. This finding for mania warrants replication, because it is counter to the cognitive
reserve hypothesis, and thus it may have resulted from chance. Also, this finding is relevant to
the debate about whether schizophrenia and mania are etiologically distinct. In addition, as
predicted by the theory of cognitive reserve, lower childhood IQ was associated with greater
comorbidity at age 32 and with more persistent major depression from 18 to 32 years of age;
the association with more persistent generalized anxiety disorder was nearly significant. These
associations were not confounded by sex, childhood socioeconomic status, perinatal insults,
low birth weight, or childhood maltreatment.
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To our knowledge, this is the first report of the association between childhood IQ and the full
range of adult anxiety disorders. We found no association between childhood IQ and either the
prevalence or persistence of simple phobia, panic disorder, or OCD. In contrast, lower
childhood IQ was a risk factor for generalized anxiety disorder and social phobia, and lower
IQ appeared to predict increased risk of PTSD and agoraphobia, although these associations
were not significant because of the small number of participants with these diagnoses. Previous
analyses of data from this cohort support the predictive association between lower childhood
IQ and subsequent PTSD; lower IQ predicted the 96 cases of lifetime PTSD up to age 26 and
new cases of PTSD between the ages of 26 and 32 (15).
Childhood IQ was not associated here with a diagnosis of alcohol, cannabis, or other drug
dependence at age 32, a result consistent with findings in at least two other prospective studies
(11,12). Moreover, childhood IQ did not predict persistent alcohol or cannabis dependence.
The lack of an association between childhood IQ and the substance dependence diagnoses in
our fully adjusted models suggests that any previously observed associations may have been
due to confounding factors.
Limitations
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This study has four main limitations. First, since persistence was based on a cumulative count
of diagnoses, each of which was ascertained in a past-year assessment at ages 18, 21, 26, and
32, gaps between our past-year assessments may have led us to undercount some cohort
members' episodes of disorder. However, with this prospective approach, disorders are not
undercounted because of participants' failure to recall criterion symptoms from years past, as
occurs in retrospective surveys (28). Moreover, we have shown that there is little case
undercounting as a result of the gaps between past-year assessments. For example, only eight
cohort members who had received mental health services for depression or anxiety in the years
between assessments had not been diagnosed by the study's repeated psychiatric interviews;
no cases of psychosis, suicide, or substance dependence were missed. Second, our study to
date has followed participants only through age 32. Further research must determine whether
childhood IQ predicts disorders in older groups. Third, although we tested a directional
hypothesis and emphasized effect sizes over p values, our comparison across multiple disorders
required multiple statistical tests, and thus findings should be replicated. Fourth, results of the
present study are limited to a single, contemporary cohort of New Zealand young adults.
Further research is required to determine whether our findings will generalize to other times
and places.
Am J Psychiatry. Author manuscript; available in PMC 2010 January 1.
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Conclusions
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Our findings are consistent with the theory that lower cognitive reserve, as operationalized by
childhood IQ, is a risk factor for major depression and certain anxiety disorders, with greater
comorbidity and persistence of disorder. The mechanism through which low childhood IQ
might confer these risks is unknown. We posit four mechanisms that warrant research. These
are probably not mutually exclusive.
First, lower childhood IQ may be a marker of neuroanatomical deficits that increase
vulnerability to certain mental disorders. Imaging studies of intelligence and brain structure
and function reveal regions implicated in psychiatric conditions (29). For example, IQ is
positively correlated with cerebellar volume (30), and verbal IQ has been shown to correlate
with hippocampal volume in male children (31). Smaller white matter and hippocampal
volumes have been associated with depression and anxiety in correlational studies (32,33).
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Second, lower childhood IQ may be associated with adult psychiatric disorders through
psychosocial stress. Individuals with lower childhood IQs are less equipped to cope with
stressful life events, making them potentially more vulnerable to developing disorders after
such events. Stressful life events are important in the etiology of major depression, generalized
anxiety disorder, PTSD, and social phobia in particular (34,35). Lower childhood IQ may also
be a marker of deficits in cognitive functioning that make activities of daily living more
challenging and, therefore, stressful. Daily activities common in our modern society, such as
negotiating complicated public transportation systems, completing income tax forms,
comparison shopping, managing money, helping children with homework, and navigating the
Internet are more demanding for individuals with lower IQs (36). Individuals with lower IQs
also tend to obtain low-status, low-skilled jobs (37), which involve working conditions that
have been shown to increase the risk of depression and anxiety in the Dunedin cohort (38).
Third, the association between childhood IQ and adult psychiatric disorders may be mediated
by mental health knowledge. Mental health literacy is posited to reduce risk and improve
outcomes for psychiatric disorders by facilitating early help-seeking, improving access to
evidence-based care, and promoting treatment compliance (39). IQ has been shown to be the
major determinant of health knowledge (40). Individuals with lower IQs are likely to have
worse mental health literacy.
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A fourth possibility is that IQ has little causal effect on mental health but that, rather, lower IQ
is an antecedent to certain mental disorders because it shares some common etiology with them.
For example, twin studies have shown that a common genetic liability accounts for part of the
association between cognitive ability and posttraumatic stress disorder (14). We cannot
determine from our data here whether the association between lower IQ and adult mental
disorders is environmentally or genetically mediated.
Given that lower childhood IQ predicted greater psychiatric comorbidity in this study, it seems
likely that many individuals who seek mental health treatment may also have lower cognitive
ability. Patients with lower cognitive ability could have difficulty accessing services or
difficulty understanding and complying with treatment protocols. These individuals may
benefit from interventions aimed at improving mental health literacy. Cognitive ability may,
therefore, be important to consider in prevention and in treatment planning.

Acknowledgments
Supported by NIMH grants MH-45070, MH-49414, and MH-077874; by U.K. Medical Research Council grants
G0100527 and G0601483; by the Esther Katz Rosen Grant for Research and Programs on Giftedness in Children; by
the William T. Grant Foundation; by funding for the Dunedin Multidisciplinary Health and Development Research

Am J Psychiatry. Author manuscript; available in PMC 2010 January 1.

Koenen et al.

Page 8
Unit from the New Zealand Health Research Council; by partial support of Dr. Koenen by NIMH grants K08
MH-070627 and MH-078928; and by the Royal Society-Wolfson Merit Award to Dr. Caspi.

NIH-PA Author Manuscript

The authors thank the Dunedin Study members and study founder Phil Silva.

References

NIH-PA Author Manuscript
NIH-PA Author Manuscript

1. Barnett JH, Salmond CH, Jones PB, Sahakian BJ. Cognitive reserve in neuropsychiatry. Psychol Med
2006;36:1053–1064. [PubMed: 16854246]
2. Deary IJ, Batty GD. Cognitive epidemiology. J Epidemiol Community Health 2007;61:378–384.
[PubMed: 17435201]
3. Batty GD, Mortensen EL, Osler M. Childhood IQ in relation to later psychiatric disorder: evidence
from a Danish birth cohort study. Br J Psychiatry 2005;187:180–181. [PubMed: 16055831]
4. Woodberry KA, Giuliano AJ, Seidman LJ. Premorbid IQ in schizophrenia: a meta-analytic review.
Am J Psychiatry 2008;165:579–587. [PubMed: 18413704]
5. Zammit S, Allebeck P, David AS, Dalman C, Hemmingsson T, Lundberg I, Lewis G. A longitudinal
study of premorbid IQ score and risk of developing schizophrenia, bipolar disorder, severe depression,
and other nonaffective psychoses. Arch Gen Psychiatry 2004;61:354–360. [PubMed: 15066893]
6. Mortensen EL, Sorensen HJ, Jensen HH, Reinisch JM, Mednick SA. IQ and mental disorder in young
men. Br J Psychiatry 2005;187:407–415. [PubMed: 16260814]
7. Rubinsztein JS, Michael A, Paykel ES, Sahakian BJ. Cognitive impairment in remission in bipolar
affective disorder. Psychol Med 2000;30:1025–1036. [PubMed: 12027040]
8. Ferrier IN, Stanton BR, Kelly TP, Scott J. Neuropsychological function in euthymic patients with
bipolar disorder. Br J Psychiatry 1999;175:246–251. [PubMed: 10645326]
9. Mason CF. Pre-illness intelligence of mental hospital patients. J Consult Psychol 1956;20:297–300.
[PubMed: 13357668]
10. Chen CY, Lawlor JP, Duggan AK, Hardy JB, Eaton WW. Mild cognitive impairment in early life
and mental health problems in adulthood. Am J Public Health 2006;96:1772–1778. [PubMed:
17008572]
11. Fergusson DM, Horwood LJ, Ridder EM. Show me the child at seven II: childhood intelligence and
later outcomes in adolescence and young adulthood. J Child Psychol Psychiatry 2005;46:850–858.
[PubMed: 16033633]
12. Kubicka L, Matejcek Z, Dytrych Z, Roth Z. IQ and personality traits assessed in childhood as
predictors of drinking and smoking behaviour in middle-aged adults: a 24-year follow-up study.
Addiction 2001;96:1615–1628. [PubMed: 11784458]
13. Hatch SL, Jones PB, Kuh D, Hardy R, Wadsworth ME, Richards M. Childhood cognitive ability and
adult mental health in the British 1946 birth cohort. Soc Sci Med 2007;64:2285–2296. [PubMed:
17397976]
14. Kremen WS, Koenen KC, Boake C, Purcell S, Eisen SA, Franz CE, Tsuang MT, Lyons MJ. Pretrauma
cognitive ability and risk for posttraumatic stress disorder: a twin study. Arch Gen Psychiatry
2007;64:361–368. [PubMed: 17339525]
15. Koenen KC, Moffitt TE, Poulton R, Martin J, Caspi A. Early childhood factors associated with the
development of post-traumatic stress disorder: results from a longitudinal birth cohort. Psychol Med
2007;37:181–192. [PubMed: 17052377]
16. Martin LT, Kubzansky LD, Lewinn KZ, Lipsitt LP, Satz P, Buka SL. Childhood cognitive
performance and risk of generalized anxiety disorder. Int J Epidemiol 2007;36:769–775. [PubMed:
17470490]
17. Wechsler D. Wechsler Preschool and Primary Scale of Intelligence—Revised. San Antonio, Tex,
Psychological Corp. 1990
18. Robins, LN.; Cottler, L.; Bucholz, K.; Compton, W. The Diagnostic Interview Schedule, version IV.
Washington University School of Medicine; St Louis: 1995.
19. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior juvenile diagnoses in
adults with mental disorder: developmental follow-back of a prospective-longitudinal cohort. Arch
Gen Psychiatry 2003;60:709–717. [PubMed: 12860775]

Am J Psychiatry. Author manuscript; available in PMC 2010 January 1.

Koenen et al.

Page 9

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

20. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, severity, and comorbidity
of 12-month DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen
Psychiatry 2005;62:617–627. [PubMed: 15939839]
21. Poulton R, Caspi A, Moffitt TE, Cannon M, Murray R, Harrington H. Children's self-reported
psychotic symptoms and adult schizophreniform disorder: a 15-year longitudinal study. Arch Gen
Psychiatry 2000;57:1053–1058. [PubMed: 11074871]
22. Perala J, Suvisaari J, Saarni SI, Kuoppasalmi K, Isometsa E, Pirkola S, Partonen T, Tuulio-Henriksson
A, Hintikka J, Kieseppa T, Harkanen T, Koskinen S, Lonnqvist J. Lifetime prevalence of psychotic
and bipolar I disorders in a general population. Arch Gen Psychiatry 2007;64:19–28. [PubMed:
17199051]
23. Kruijshaar ME, Barendregt J, Vos T, de Graaf R, Spijker J, Andrews G. Lifetime prevalence estimates
of major depression: an indirect estimation method and a quantification of recall bias. Eur J Epidemiol
2005;20:103–111. [PubMed: 15756910]
24. Elley WB, Irving JC. Revised socio-economic index for New Zealand. New Zealand J Education
Studies 1976;7:153–167.
25. Stanton WR, McGee R, Silva PA. Indices of perinatal complications, family background, child
rearing, and health as predictors of early cognitive and motor development. Pediatrics 1991;88:954–
959. [PubMed: 1945636]
26. Caspi A, McClay J, Moffitt TE, Mill J, Martin J, Craig IW, Taylor A, Poulton R. Role of genotype
in the cycle of violence in mal-treated children. Science 2002;297:851–854. [PubMed: 12161658]
27. Cohen, J. Statistical Power Analysis for the Behavioral Sciences. Vol. 2nd ed.. Lawrence Erlbaum
Associates; Hillsdale, NJ: 1988.
28. Simon GE, VonKorff M. Recall of psychiatric history in cross-sectional surveys: implications for
epidemiologic research. Epidemiol Rev 1995;17:221–227. [PubMed: 8521941]
29. Gray JR, Thompson PM. Neurobiology of intelligence: science and ethics. Nat Rev Neurosci
2004;5:471–482. [PubMed: 15152197]
30. McDaniel MA. Big-brained people are smarter: a meta-analysis of the relationship between in vivo
brain volume and intelligence. Intelligence 2005;33:337–346.
31. Schumann CM, Hamstra J, Goodlin-Jones BL, Kwon H, Reiss AL, Amaral DG. Hippocampal size
positively correlates with verbal IQ in male children. Hippocampus 2007;17:486–493. [PubMed:
17407128]
32. Medina KL, Nagel BJ, Park A, McQueeny T, Tapert SF. Depressive symptoms in adolescents:
associations with white matter volume and marijuana use. J Child Psychol Psychiatry 2007;48:592–
600. [PubMed: 17537075]
33. Yamasue H, Abe O, Suga M, Yamada H, Inoue H, Tochigi M, Rogers M, Aoki S, Kato N, Kasai K.
Gender-common and -specific neuroanatomical basis of human anxiety-related personality traits.
Cereb Cortex 2007;18:46–52. [PubMed: 17412719]
34. Dohrenwend BP. Inventorying stressful life events as risk factors for psychopathology: toward
resolution of the problem of intracategory variability. Psychol Bull 2006;132:477–495. [PubMed:
16719570]
35. Kendler KS, Gardner CO, Prescott CA. Toward a comprehensive developmental model for major
depression in women. Am J Psychiatry 2002;159:1133–1145. [PubMed: 12091191]
36. Gottfredson LS. Why g matters: the complexity of everyday life. Intelligence 1997;24:79–132.
37. Gottfredson LS. Intelligence: is it the epidemiologists' elusive “fundamental cause” of social class
inequalities in health? J Pers Soc Psychol 2004;86:174–199. [PubMed: 14717635]
38. Melchior M, Caspi A, Milne BJ, Danese A, Poulton R, Moffitt TE. Work stress precipitates depression
and anxiety in young, working women and men. Psychol Med 2007;37:1119–1129. [PubMed:
17407618]
39. Kelly CM, Jorm AF, Wright A. Improving mental health literacy as a strategy to facilitate early
intervention for mental disorders. Med J Aust 2007;187(7 suppl):S26–S30. [PubMed: 17908021]
40. Beier ME, Ackerman PL. Determinants of health knowledge: an investigation of age, gender, abilities,
personality, and interests. J Pers Soc Psychol 2003;84:439–448. [PubMed: 12585815]

Am J Psychiatry. Author manuscript; available in PMC 2010 January 1.

Koenen et al.

Page 10

NIH-PA Author Manuscript
NIH-PA Author Manuscript

FIGURE 1.

Childhood IQs for Individuals With Specific Mental Disorders at Age 32 in a Representative
1972-1973 Birth Cohort (N=935)a
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FIGURE 2.

Relation of Childhood IQ to Comorbidity of Mental Disorders at Age 32 for a Representative
1972-1973 Birth Cohort (N=935)a
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TABLE 1

NIH-PA Author Manuscript

NIH-PA Author Manuscript
206
70
83
20
45
16
58
17
75
48
31

Any anxiety disorder

Generalized anxiety disorder

Social phobia

Posttraumatic stress disorder

Agoraphobia

Panic disorder

Simple phobia

Obsessive-compulsive disorder

Alcohol dependence

Cannabis dependence

Other drug dependence

95% CI

0.41-0.84
1.69-10.29
0.63-0.94
0.62-0.88
0.55-0.92
0.47-0.77
0.42-1.08

Odds Ratiob

0.58

4.16

0.77

0.74

0.71

0.60

0.67

Sex-Adjusted Odds Ratio

147

8

Major depressive episode

35

Mania (lifetime)e

N
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0.10

<0.001

0.01

<0.001

0.008

0.002

0.004

p

3.4

5.2

8.2

1.9

6.3

1.7

4.9

2.1

9.1

7.7

22.5

16.1

0.9

3.8

%

Subjects With Diagnosisa

Schizophrenia spectrum (lifetime)e

Adult Psychiatric Diagnosis in Past
Year (except as noted)

4

6

12

3

5

2

10

4

18

15

38

27

0

10

N

0.72

0.61

0.74

0.76

0.81

3.10

0.69

Odds Ratiob

3.4

5.1

10.4

2.6

4.3

1.7

8.5

3.4

15.4

12.8

32.5

23.1

0.0

8.5

%

IQ ≤85 (N=117)

4.0

4.6

9.6

1.5

7.4

2.2

4.0

2.2

11.8

6.5

23.2

17.0

0.0

3.4

%

0.43-1.21

0.47-0.80

0.56-0.98

0.63-0.92

0.66-0.99

1.18-8.19

0.47-1.03

95% CI

Fully Adjusted Odds Ratioc

13

15

31

5

24

7

13

7

38

21

75

55

0

11

N

IQ 86-100 (N=323)

0.21

<0.001

0.04

0.004

0.05

0.03

0.07

p

12

20

25

5

24

4

20

8

19

25

72

49

4

10

N

3.6

6.0

7.5

1.5

7.2

1.2

6.0

2.4

5.7

7.5

21.6

14.7

1.2

3.0

%

IQ 101-114 (N=334)

Subjects With Diagnosis, by Childhood IQ

1.4

5.0

5.0

2.8

3.5

2.1

1.4

0.7

5.7

6.4

14.9

11.3

2.8

2.8

%

0.39

0.47

0.32

0.29

0.25

1.28

0.44

Effect Size (Cohen's
d)d

2

7

7

4

5

3

2

1

8

9

21

16

4

4

N

IQ ≥115 (N=141)
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95% CI

0.49-0.95
0.49-1.48
0.61-1.25
0.55-1.59
0.60-1.02
0.64-1.19
0.48-1.07

0.68

0.86

0.92

0.94

0.78

0.87

0.72

Based on 583 healthy comparison subjects.

0.11

0.40

0.07

0.81

0.60

0.58

0.03

p

1.09

1.02

0.90

0.96

0.90

0.84

0.78

Odds Ratiob

0.70-1.71

0.72-1.44

0.67-1.19

0.54-1.69

0.65-1.24

0.47-1.52

0.54-1.13

95% CI

0.71

0.91

0.45

0.88

0.52

0.57

0.19

p

0.30

0.08

0.21

0.06

0.11

0.15

0.37

Effect Size (Cohen's
d)d

Effect size of 0.2 is small, 0.5 moderate, and 0.8 large.

e
Group numbers for psychotic disorders differ somewhat from those reported in publications regarding the age 26 assessment of the Dunedin Study (21) because the diagnoses were updated with data
from the age 32 assessment in 2005.

d

c
Adjusted for sex, childhood socioeconomic status, perinatal insults, low birth weight, and childhood maltreatment. IQ was standardized for the analyses; thus, the odds ratios reflect the change in risk
for one standard deviation unit change in IQ.

b

For whom valid childhood IQ data were available.

a

NIH-PA Author Manuscript

Odds Ratiob

NIH-PA Author Manuscript
Fully Adjusted Odds Ratioc

NIH-PA Author Manuscript

Sex-Adjusted Odds Ratio
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301
164

Alcohol dependence

Cannabis dependence

95% CI

0.64-0.98
0.81-1.19
0.44-1.07
0.70-1.21
0.50-1.21
0.25-2.43
0.77-1.59
0.75-1.80
0.61-1.05
0.94-1.79

Odds Ratioc

0.79

0.98

0.69

0.92

0.78

0.78

1.10

1.16

0.79

1.30

Sex-Adjusted Odds Ratio

109

Obsessive-compulsive disorder

113

Agoraphobia
61

262

Social phobia

181

133

Generalized anxiety disorder

Simple phobia

463

Any anxiety disorder

Panic disorder

388

Major depressive episode

Adult Psychiatric Diagnosis

Number of
Subjects
Given
Diagnosis at
Least Once
Between Ages
18 and 32

Am J Psychiatry. Author manuscript; available in PMC 2010 January 1.
0.12

0.10

0.51

0.60

0.67

0.27

0.57

0.10

0.85

0.03

p

73

117

26

62

2

31

88

20

223

162

N

44.5

38.9

23.9

34.3

3.3

27.4

33.6

15.0

48.2

41.8

%

Ever-Diagnosed
Subjects With
Persistent
Diagnosisa

1.36

0.86

1.34

1.15

1.98

0.74

1.00

0.65

1.04

0.74

Odds Ratioc

8

19

4

7

0

5

11

4

35

29

N

IQ ≤85

28

43

7

24

2

16

45

10

88

65

N

42.4

38.7

15.9

30.8

9.1

35.6

39.8

22.7

48.4

45.8

%b

0.95-1.94

0.64-1.14

0.80-2.23

0.77-1.70

0.22-17.44

0.45-1.20

0.75-1.33

0.40-1.05

0.85-1.27

0.59-0.94

95% CI

Fully Adjusted Odds Ratiod

33.3

50.0

25.0

31.8

0.0

25.0

27.5

16.7

48.6

59.2

%b

IQ 86-100

p

0.10

0.29

0.27

0.50

0.54

0.22

0.99

0.08

0.73

0.02

26

41

12

24

0

8

24

5

75

46

N

%b

49.1

37.6

36.4

36.9

0.0

22.2

30.4

10.6

49.0

32.4

IQ 101-114

IQ ≥115

52.4

32.6

18.8

43.8

0.0

16.7

26.7

5.6

44.6

40.0

%b

0.24

0.22

0.06

0.06

0.48

0.19

0.06

0.38

0.03

0.22

Effect Size (Cohen's d)
e

11

14

3

7

0

2

8

1

25

22

N

Ever-Diagnosed Subjects With Persistent Diagnosis, by Childhood IQ
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95% CI

p

Odds Ratioc
95% CI

p

Effect Size (Cohen's d)
e

e
Effect size of 0.2 is small; 0.5 moderate; and 0.8 large.

Adjusted for sex, childhood socioeconomic status, perinatal insults, low birth weight, and child maltreatment. IQ is standardized for analyses. Thus, the odds ratios reflect the change in risk or recurrence
for one standard deviation unit change in IQ.

d

c
Based on subjects who were diagnosed at least once.

Based on the total number of subjects in that IQ group who received the diagnosis at least once between ages 18 and 32.

b

Subjects who received the specified diagnosis two or more times between the ages of 18 to 32 among those who were diagnosed at least once.

a

NIH-PA Author Manuscript

Odds Ratioc

NIH-PA Author Manuscript
Fully Adjusted Odds Ratiod

NIH-PA Author Manuscript

Sex-Adjusted Odds Ratio
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