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Abstract
Low socioeconomic status (SES) background has been identified as a risk for several mental
disorders. However evidence regarding SES and the developmental course of personality disorder
(PD) has not been addressed. Nor is it clear whether an SES relationship to PD symptom course
may be attributable to known associated risks. Further, specificity of such relationships to a
particular PD diagnostic pattern independent of comorbidity with other PD or with depression has
not been investigated. Data are from a general population studied longitudinally between ages 10
and 36 in four assessment waves. Effects of SES-associated risks on the level of symptoms of
schizotypal and borderline disorders are estimated and compared to effects on depressive
symptoms. Low family SES had robust modest independent effects on both PDs over the entire
age span despite substantial cumulative effects of trauma history, stressful recent life events, IQ,
poor parenting, and comorbid symptoms. SES effects on depressive symptoms were generally
absent, but a small “protective” effect of low SES appeared when comorbidity with PD symptoms
was taken into account. Cumulatively, these risks account for developmental failures of substantial
magnitude and consequence, marking the importance of understanding the remaining mechanisms
of SES effects and programmatic implications for minimizing associated risk.

There is a growing appreciation that maladaptive personality traits and symptoms reflect a
long-term risk for dysfunction (Caspi, Roberts, & Shiner, 2005) including, at the extreme,
personality problems sufficient to be defined as psychiatric disorders. Current evidence
suggests that these disorders may account for a substantial fraction of psychiatric disability,
including that often attributed to other comorbid disorders (Shea, Glass, Pilkonis, Watkins,
& Docherty, 1987; Zanarini, Frankenburg, Hennen, & Silk, 2003). Two personality
disorders (PDs) with serious negative long-term prognoses are schizotypal PD and
borderline PD (Carpenter & Gunderson, 1977; Johnson et al., 2000; Lenzenweger &
Cicchetti, 2005). Thus, these syndromes have relative prominence in the clinical and
research literature.

Schizotypal PD is a spectrum aspect of schizophrenia defined by symptoms prevalent in
relatives of schizophrenia patients, including interpersonal wariness and paranoia and odd
beliefs or experiences. Borderline PD is a problematic syndrome of affective dyscontrol and
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impulsivity, well known to clinicians because of high levels of treatment seeking often
characterized by self-harm threats and behaviors. Relatively few studies of these disorders
employ prospectively assessed childhood risks other than sexual abuse or other maltreatment
(Johnson, Bromley, & McGeoch, 2005). The widespread co-occurrence of symptoms, both
among the 10 systematically defined PDs and between the PDs and Axis I disorders such as
depression and anxiety disorders, further complicates our understanding of the development
of these disorders.

Family of Origin Socioeconomic Status (SES)
Past research has shown that low socioeconomic class (low income, low education level,
low status occupation) is a risk for a whole range of physical and mental disorders in adults
(Adler, Marmot, McEwan, & Stewart, 1999; Brown & Harris, 1978; Dohrenwend &
Dohrenwend, 1969; Hollingshead & Redlich, 1958) and in their offspring (Black &
Krishnakumar, 1998; Bradley & Corwyn, 2002; Miech, Caspi, Moffitt, Wright, & Silva,
1999; Rank, 2000; Timms, 1996). Costello, Compton, Keeler, and Angold (2003) have
shown that increased family income not attributable to individual or family characteristics
were associated with decline in psychiatric problems in offspring in poor families.
Torgersen, Kringlen, and Cramer (2001) show that low personal SES is associated with
increased risk of PD in adults. Data from the Children in the Community (CIC) study
demonstrated that parental low SES was a risk for adolescent offspring PD (Johnson, Cohen,
Dohrenwend, Link, & Brook, 1999), which in turn, tended to lead to poorer adult
attainment. A long history of research showing the elevated risk of adult antisocial PD
among the offspring of families in poverty has established this relationship (Brandt, 2006;
Pagani, Boulerice, Vitaro, & Tremblay, 1999; Petras et al, 2004). The current study
examined the developmental course of disorders from early adolescence to adulthood.
Because antisocial PD is not defined until adulthood, we did not include it in our analyses.

The general consistency of these findings of apparent environmental effects on offspring
mental disorder is in stark contrast to past small to nil estimated influence of shared
environment (including parental SES) in twin studies of disorders and personality problems.
Fortunately, recent appreciation of the limits of the usual analytic models for these studies
has revived the scientific respectability of studies of environmental effects (Moffitt, Caspi,
& Rutter, 2006) and promoted an interest in further knowledge of the environmental
conditions in which psychopathology-related genes may or may not be expressed
(Boomsma, de Geus, van Ball, & Koopmans, 1999; Button, Scourfield, Martin, Purcell, &
McGuffin, 2005; Caspi et al., 2003; Jang, Dick, Wolf, Livesley, Paris, 2005; Jang, Wolf,
Larstone, 2006; Moffitt, 2005). Thus, it is increasingly appreciated that apparent
environmental and genetic risks often show relationships with negative outcomes such as
mental disorders that are mutually conditional (Caspi et al., 2002; Eley et al., 2004; Rutter,
2005). Some environmental risks have little or no association with disorder outcomes in the
absence of genetic risk (or, as may be appropriately equivalently interpreted, apparent
genetic risk has little or no negative impact in the absence of relevant environmental risk).

Potential SES Mediators
Mechanisms of the parent SES/offspring psychopathology relationship are likely to include
general risks that characterize low SES families more frequently, even in developed
countries (Entwisle, Alexander, & Olson, 1997; Paris, 1996; Rutter & Maughan, 1997).
Some of these risks may be traumatic in that they involve extreme negative exposures
including violence, death, other loss of close family members, or extreme parental problems
such as arrest or alcohol or drug dependence (e.g., Parke & Clarke-Stewart, 2003). Parental
neglect or other maltreatment and otherwise seriously problematic parenting such as lack of
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adequate monitoring and supervision also are more frequent in low SES families (Serbin &
Karp, 2004). Low-income children may also be exposed to a range of environmental toxins
that may affect behavior directly or indirectly (Schell, 1997).

Increased risk of maladaptive personality patterns may also be attributable to a whole range
of lesser stressful experiences or fewer positive experiences that characterize the lives of
both parents and offspring in lower SES families (Rank, 2000). These include a higher than
average level of stressful life events (SLEs) experienced over any given time interval. These
events may not have as long-lasting effects as more extreme trauma, but may nevertheless
lead to temporary increases in symptoms. There are yet additional candidates: the
inadequacy of school or other community resources for the development of skills, social
attachments, and positive world frames may partly account for these associations with
family SES, the mechanisms of which are likely to vary over time and place (Link & Phelan,
1995).

Unlike studies of the relationship between socioeconomic status and mental disorder in
adults (Dohrenwend et al., 1992), the issue of direction of causation does not arise in
children: parental SES is not generally attributable to offspring problems. Nevertheless
associations between parental SES and offspring mental disorder may be because of shared
causes. These would include partially heritable traits that influence SES such as intelligence
(Gottfredson, 2004), aspects of personality (Caspi et al., 2005; Johnson et al., 2005; Kohn,
1995), or parental psychopathology (Serbin & Karp, 2004). The major parental disorders
that have been studied with regard to both SES and offspring problems have been depression
and antisocial PD. With regard to these disorders, a frequent focus has been on parenting as
a potential mediator of intergenerational transmission, with less attention to the potential
role of parental SES per se (McLeod & Shanahan, 1993).

Investigation of Impact on the Trajectories of PD Symptoms
In the analyses reported here we examine the direct effects of family SES on the level of
schizotypal and borderline PD symptoms as they change over four assessments beginning as
young as age 9 and ending as old as age 38. Effects of SES mediated by offspring IQ,
cumulative trauma, problematic parenting, and recent SLEs are also reported. Thus,
available data permit estimation of the potentially changing impact of these risks on the
developmental course of symptoms over this segment of the life course. A recent review
suggested that socioeconomic position, reflected in income and assets, may be a more
critical influence on health and mental health than SES, at least in adulthood (Muntaner,
Eaton, Miech, & O’Campo, 2004). To check on this question we also examined the effects
of family poverty on offspring symptoms. Of course, family poverty and family SES are
substantially correlated (r = .52 in our sample). Therefore, the central analyses report the
stronger associations of SES with symptoms. However, the discussion reviews the
consequences of including a consideration of family poverty during the offspring’s
childhood in these models.

To clarify the meaning of these findings we compare the associations of these risks for
elevated symptoms of two PDs, schizotypal and borderline PD, with their associations with
depressive symptoms. In addition, we determine the extent to which any similarity in
associations with these contextual risks may be because of comorbidity among symptoms of
these different disorders. Prior work (e.g., Kessler, Davis, & Kendler, 1997) makes it clear
that unambiguous attribution of adversities as risks for psychiatric disorders need to take
comorbidity into account: adversity may operate via an increased risk of one disorder, which
in turn, influences the probability of another.
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Given this context of prior literature and theory, we hypothesize that SES of family of origin
will be a risk for both PD and depressive symptoms. There is accumulated evidence that
personality problems have a negative effect on attainment of higher educational levels,
occupational status, and income (Caspi, Wright, Moffitt, & Silva, 1998; Judge, Higgins,
Thoreson, & Barrick, 1999). These personality traits of lower SES parents may be passed on
to offspring by modeling, genetic, or epigenetic mechanisms. As noted, lower SES parents
may practice less optimal parenting practices, or may have a greater vulnerability to, or less
ability to avoid or overcome other environmental risks for their offspring.

We also hypothesize that regardless of disorder, family of origin SES effects will diminish
somewhat as the cohort moves from adolescence to the transition to adulthood, when effects
of youths’ own evolving attainment may be much more salient. Thus, we predict an
interaction of parental SES with offspring symptomatic trajectory, reflecting this
diminishing influence.

Other potential mediators of the parental SES effect will be added to the model. One time-
varying potential mediator is exposure to serious trauma, including childhood neglect or
abuse or parental loss. Previous research has shown that these experiences may lead to long-
lasting distortion of the individual’s understanding and expectations of the world around
him/her and consequent maladaptive behavior patterns. Recent SLEs have consistently been
shown to relate to higher levels of depressive symptoms. There is also evidence that SLEs
“can trigger the behavioral expression of vulnerability” (to schizophrenia or schizophrenia-
spectrum problems; Walker, Kestler, Bollini, & Hochman, 2004, p. 401). In large part, PDs
reflect relatively stable personality vulnerabilities despite symptomatic fluctuation over time
and general decline in symptoms in young people as they mature (Johnson, Cohen, Kasen,
Skodol, & Brook, 2000; Lenzenweger & Castro). In keeping with this perspective we
hypothesize that SLE effects on PD symptom levels will be less marked than those on
depressive symptoms, particularly for schizotypal symptoms that have not been traditionally
viewed as particularly vulnerable to SLEs. For both PDs, effects of SLEs may be entirely
attributable to co-morbidity of PD with depression. SLE effects on depression may increase
with age, as failure to avoid or escape such problems leads to loss of hope and diminished
ability to cope (agency), both symptoms of depression. Early SLEs include family problems
for which the adolescent may assume less responsibility and identify less, and be less likely
to generalize to expectations for the future. If so, we anticipate an increasing association
between time-varying (current) SLEs and symptoms.

As noted earlier, problematic parenting has also been shown to be more prevalent in lower
SES families, and is therefore another potential mediator of SES effects. Finally, the
mediating or risk modifying effects of offspring verbal IQ will also be examined as
potentially accounting for parental SES effects on offspring symptoms.

Current Study
In sum, the questions to be addressed in these analyses include the following:

1. What is the magnitude and duration of the impact of family of origin SES on the
level and trajectory of symptoms of borderline and schizotypal personality
disorder? It is hypothesized that the SES impact will decline as offspring enter
adulthood.

2. How do these estimates of magnitude and duration of SES compare with those on
depressive symptoms of offspring?
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3. Are these associations of SES with PD or depressive symptom trajectories
attributable to known risks associated with SES, including history of child abuse or
cumulative trauma, problematic parenting, or recent negative life events?

4. Are these associations of SES with PD or depressive symptom trajectories
attributable to low IQ?

5. Are the associations of SES with symptoms attributable to comorbidity with
symptoms of the other disorders?

Method
Sample

CIC study participants were members of a cohort of children born between 1965 and 1974
and first assessed for mental disorders in 1983. The sample was based on a random
residence-based cohort of children between the ages of 1 and 10 originally drawn from 100
neighborhoods in two upstate New York counties in 1975. In the first follow-up in 1983 the
located sample was supplemented with a newly drawn sample in urban poverty areas in the
same counties to replace those lost to follow-up because of neighborhood obliteration
following urban renewal. The original sample was drawn approximately 50% from urban
areas, including a substantial number from a central city, about 25% suburban, and about
25% rural or small town. Families were closely representative of the sampled area and
generally of families in the northeastern United States with regard to socioeconomic status
and most demographic variables. Of course, substantial geographic mobility characterized
this sample as is generally true of American families with young children. Young adult
participants currently live in more than 35 different states and foreign countries.

As in the sampled region, 54% were Catholic and more than 40% were Protestant by
maternal report. Ninety-one percent were Caucasian and 8% had at least one African
American parent. The sample included a small number of Native American and Asian
background children. Mothers and children were interviewed in their homes by trained lay
interviewers in 1983 (778 families), 1986 (776 families, including 34 newly located families
from the 1975 cohort), and 1991–1994 (776 families), at mean offspring ages 13.7 (SD =
2.6), 16.1 (SD = 2.8), and 22.0 (SD = 2.7), respectively. Young adults were interviewed
again between 2002 and 2005 (n = 680, mean age 33.2, SD = 2.9). The sole significant
predictor of participation failure other than offspring death (n = 13), refusal for any further
participation (n = 4), or failure to locate (n = 26 in the most recent assessment), is male
gender. This report is based on all 787 participants for whom there were self-reported data
on personality disorder from at least two assessments. Written informed consent was
obtained from all participants prior to each assessment. The study procedures were carried
out in accordance with appropriate institutional guidelines and have been approved by the
institutional review board of the New York State Psychiatric Institute.

Measures
Symptoms—Personality disorder symptoms in adolescence were assessed using
information from both parent and child, and in adulthood from the offspring only. In these
analyses, which use repeated measures of symptoms assessed over a 20-year period as the
dependent variables, constancy of measurement is required. For this reason, measures of
symptoms of borderline and schizotypal PDs as reported by the offspring only employ the
same questions for each of the four assessments. There were multiple questions asked for
each symptom; thus, these measures tend to avoid the extreme distribution problems
characterizing dichotomous single items. These self-report measures correlate substantially
with the combined informant assessments, for which considerable evidence regarding
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validity is available (Cohen, Crawford, Johnson, & Kasen, 2005; Crawford et al., 2005). In
the most recent adult assessment these symptom scales also correlated fairly well with the
screening measures for the Structured Clinical Interview for Diagnosis—II (First, Gibbon,
Spitzer, Williams, & Benjamin, 1997) for schizotypal (.49) and borderline disorders (.74).
Depressive symptoms were assessed with items covering most DSM depression criteria
adapted from the System Checklist—90 (Derogotis, Lipman, Rickels, Uhlenhuth, & Covi,
1974). Responses to these questions were on a Lickert scale of occurrence frequency over
the preceding 2 years. This measure of depressive symptoms was used in preference to a
measure based on the diagnostic assessment because the wording of the latter changed as
necessary to the changing ages of the youth and the employment of a clinical diagnosis in
the most recent assessment. The scale reflects symptoms of dysthymia rather than major
depressive disorder, which would require a definable depressive episode. Internal
consistency reliability was .68 in early adolescence and increased steadily with age to .85 in
the most recent assessment.

See Table 1 for means and standard deviations of symptom and other measures at each
assessment. Of particular note is the decline with age of symptom means of both personality
disorders as well as the relative stability in their standard deviations. In contrast, depressive
symptoms were slightly higher at mean age 22, with a substantial increase in standard
deviation by mean age 33.

Risks—Family SES was measured as a standardized sum of standardized measures of
father’s educational level, mother’s educational level, family income, father’s occupational
status, and mother’s occupational status (if employed). Although many studies use only one
or two of these measures, a history of research on SES indicates that the best measure
combines these components (Hauser, 1994; White, 1982). All were mother reported and
extremely stable over the adolescent assessments. Occupational status was scored in keeping
with the Hollingshead and Redlich (1958) status ranking of American occupations.

Cumulative trauma included reported history of child abuse or neglect, parental alcohol or
substance abuse or dependence, parental arrest/imprisonment, parental death, death of a
spouse, death of a child, army combat experience, close personal exposure to violent death,
or family suicide. These reports were culled from a number of sources for each participant,
including official records, maternal report, family history interview of mother, and
participant report. As implied by the variable name, these are the experiences that previous
literature has identified as most likely to have long-lasting negative impact. Incidence was
accumulated over the assessed years and employed as a time-varying covariate. Thus, if an
individual experienced the death of a parent in early childhood and no other defined
traumatic event until adult combat experience, his or her trauma score would be 1 at each
assessment point until the age of combat experience, when it would rise to 2.

SLEs were reported by the youth for the period (usually 1 year) prior to each assessment.
The exception was the initial (mean age 13) assessment in which a life event (LE) schedule
was not employed. Relevant items from this assessment were combined as reported by
mother and/or youth, including parental fighting, family loss of income, separation from a
parent, loss of a close friend, suspension or expulsion from school, and death of a family
member. In subsequent youth assessments an adaptation of Coddington’s (1972) life event
schedule for children was used. The adult assessment employed the SLE measure developed
for the National Comorbidity Study (Kessler et al., 1997). To make these somewhat
different measures comparable we have standardized them at each assessment point so that
effects are measured for stressful event levels compared to age peers.
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IQ was assessed by the Quick Test Picture Vocabulary Measure (Ammons & Ammons,
1962), for which Forms A and B were administered in 1983 and 1986, respectively. Scores
were averaged to maximize long-term validity.

Measures of poor parenting by mothers and by fathers were created from the extensive
measures reported by participants and their mothers in the first two assessments. To
maximize the discrimination of “stylistic” differences in parent behavior from poor
parenting as such, extreme responses to scale items were counted in these measures (e.g.,
mother is never easy to talk to, never wants me to tell her just how I feel about things, or
almost never talks with child for as long as 15 min). Maternal poor parenting was a count of
extremes on punishment, inconsistent discipline, little supervision, verbal abuse, high
possessiveness, control through guilt, maternal anger/hostility, poor nurturing/ support, and
little communication. Poor parenting by father summed extremes on low contact, little
availability, little communication, fights with mother, does not help mother with family,
little affection toward child, not seen as an admirable father by offspring. When the
biological father did not live with the child, father was defined as stepfather or other man
acting as a father figure. In the absence of an alternative father figure the biological father
was the subject of these questions although not living with the child.

Analysis
The multilevel developmental change analyses were carried out using a SAS PROC MIXED
program that permits assessment of the variance of individual differences in symptom means
(estimated at a constant age for all participants), linear age change (slopes), and individual
variation around their own means and slopes. The basic “random” model estimates these
variance components across the study participants and these constitute the dependent
variables in the subsequent analyses. A clear idea of the nature of the dependent variables in
these data is most easily obtained by an examination of the raw data over the four
assessments of a subsample of this cohort (Figure 1). Each segmented line in this figure
connects schizotypal symptom level at each of the four specific assessment ages of an
individual over this 20-year period. The curved line graphs the model for the whole sample.
As can be seen, although the symptoms declined with age for the cohort as a whole (Table
1), individual trajectories (average annual change) varied tremendously. Just as the sample
mean in an ordinary regression analysis is a poor description of scores for many individuals,
the average developmental course is unlikely to be well approximated by any single study
participant.

To this basic model in which average symptoms decline with age, the subsequent multilevel
regression models add predictors of average symptoms (estimated at age 22 for all
participants) and age trajectories (linear and quadratic functions). Added predictors begin
with participant gender and family SES, continuing with other predictors (IQ and poor
parenting) that are represented by single values for each participant, followed by predictors
that may change at each assessment (cumulative trauma, SLEs, and eventually symptoms of
other disorders). Interactions among these variables were tested as a check on the
assumption of the absence of such effects, as was conditionality of the magnitude of these
effects on the age of the participant. The predictor assessing curvilinearity in age trajectories
was retained to permit examination of conditionality of curvilinear age changes on other
predictors. Interactions not specifically hypothesized that were statistically significant (p <.
01) were retained in subsequent models and the remainder are considered noninformative
and are not reported here. However, the Δχ2 test of improvement of model fit to the data
includes the degrees of freedom associated with these assumption tests.

The second set of predictors includes time-varying cumulative trauma exposure, recent
SLEs, and the conditionality of these effects on age (interactions with age). Again,

COHEN et al. Page 7

Dev Psychopathol. Author manuscript; available in PMC 2013 December 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



interactions of these with the first set of fixed predictors (gender, SES) were examined to
determine whether the assumption of nonconditionality of effects was warranted. The third
model added IQ, poor mothering, and poor fathering to the predictors, again checking for
changes in effects as participants aged. The final set of predictors included the symptoms of
the other disorders (PD and depression). Again, interactions with prior independent variables
were tested to ensure that the assumption of nonconditionality was warranted.

Findings
Schizotypal PD symptoms—Findings from the model including only age, gender, and
SES as fixed predictors are shown in the Model 1 column of Table 2 where random effects
indicating the significance of between-participant differences in mean symptoms and in the
age associated change in symptom level are also provided. The random model shows that
individual differences in linear age changes in schizotypal symptom level did not vary
significantly beyond differences attributable to gender and SES effects. However, mean
differences and variations around those means (residuals) varied significantly among study
participants.

The “fixed effect” estimates of age clearly show the decline in average reported symptoms
over this age span also noted (over a shorter age span) in an earlier report (Johnson, Cohen,
Kasen, et al., 2000). Schizotypal symptoms declined about 0.50 units per year, decelerating
in the older years (significant quadratic effect of age). Males had mean scores over 2 units
higher than females. There was a decline of nearly 2 units (B = 1.670) for each standard
deviation increase in family SES. Not noted in the table, the gender difference was
consistent over the age span (did not show a significant interaction with age).

Model 2 added cumulative trauma, SLEs, and the interaction of SLEs with age to the fixed
predictors. A potential change in the effect of cumulative trauma with age was not
statistically significant. The relationship of SLEs with schizotypal symptoms increased
linearly over the age span. Together, cumulative trauma and SLEs accounted for about .25
of the effect of family SES (=1 − 1.291/1.670).

Model 3 added IQ, poor mothering, and poor fathering to the model. Each of these variables
was significantly associated with higher symptoms of schizotypal PD (poor fathering only at
the α < .05 level). When these predictors were included the estimated effects of family SES
were reduced by 35% (=1 − 0.845/ 1.291), but retained a significant independent effect.

The final Model 4 added time-varying co-morbid symptoms of borderline PD and
depression. These comorbid symptoms accounted for over two-thirds of the remaining
individual differences (random effects) in mean symptoms of schizotypal PD estimated at
age 20 (=1 − 4.272/13.658). The estimated average linear age decrease declined by about
20% (=1 − 0.393/0.513) when age-varying comorbidity effects were taken into account, but
the greater mean symptoms of schizotypal PD in men was independent of comorbidity. The
association of SLEs with schizotypal symptoms was entirely accounted for by these
comorbid symptoms, although about one-half of the association of cumulative trauma was
not (=1 − .307/.606). The small independent effect of lower IQ was predominantly
independent of potential comorbidity mediation; however, parenting effects were not.
Finally, although the effect of family SES declined to less than one-half its effect in Model 1
(=0.682/1.670), this association remained robust even when all other predictors were
included.

The Model 3 effects are graphed in Figure 2 where the basic trajectory is seen to
substantially decline from age 10 to age 36. Associated symptom levels are graphed for
males, for SES at 1 SD below the norm, for those experiencing two traumatic events above
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the average of 1, and at 1 SD above the average SLE. High risk is estimated at 1 SD below
the IQ mean and at three domains of parenting “errors” of fathers and of mothers (compared
to the average of about 1).

As can be seen, for the hypothetical male above the average risk on these variables, the level
of symptoms at age 35 is estimated to be as substantial as was the norm (overall average) at
age 15. Similarly, for that fortunate girl who was similarly below the average risk at age 15,
the estimated schizotypal PD symptom level would be as low as the average 35-year-old.

Borderline PD symptoms—Findings from the initial model including only age, gender,
and SES as predictors are shown in the first column of Table 3 where random effects are
also provided. For borderline symptoms there was significant random variation in both
means and linear age changes. The “fixed” or average age changes show the decline in
reported symptoms over this age span that was strictly linear: the nonsignificant quadratic
age term was included in this model to be comparable to the models for other symptoms.
Females had higher average borderline symptoms than did males, and each SD increase in
family SES was associated with 2.039 units lower symptom level. Again, gender and SES
effects did not change significantly with age.

Model 2 added time-varying cumulative trauma and SLEs to the fixed predictors, accounting
for about 16% of the variance in mean symptoms estimated at age 20 (=1 − 41.795/49.731)
and nearly a third of the “random” variation in linear age changes in symptoms (=1 −
0.0490/0.074). Over half of the (nonsignificant) gender difference in symptoms was also
accounted for by trauma and SLEs (=1 − 0.501/1.045), as was nearly 30% of the SES effect
(=1 − 1.450/2.039). The effects of SLEs increased with age.

Model 3 added IQ, poor mothering, and poor fathering to the fixed predictors. Despite the
robust elevation of borderline symptoms associated with poor parenting these potential
mediators had little effect on the random model estimates or most fixed predictors.
However, these parenting variables did account for over 40% of the family SES effect (=1 −
0.865/ 1.450).

In the final Model 4 the comorbid time-varying symptoms of schizotypal PD and depression
were added to the predictors. The magnitude of the association of schizotypal symptoms
with simultaneous borderline symptoms was about equivalent to the estimated association of
borderline symptoms with schizotypal symptoms (0.301 compared to 0.268; Table 2).
However, the estimated independent association of depressive symptoms with comorbid
symptoms of borderline PD (B = 1.512) was very much larger than the depression
association with symptoms of schizotypal PD (B = 0.292; Table 2), reflecting the substantial
role of emotional dysregulation in borderline disorder. In this model the individual
“random” variation in means was reduced to under a quarter of its original value
(=11.785/49.731), the individual differences in linear age changes were completely
accounted for, and even the residual individual variation in symptom level over timewas
reduced nearly a quarter (=1 − 49.392/64.971). Age effects were also reduced by half, and
gender differences were entirely accounted for by comorbid symptoms. The effects of
cumulative trauma and SLEs were reduced by half but remained statistically significant. A
modest effect of low IQ and a more robust effect of poor mothering persisted. However, the
effect of family SES, B = −.827, was only modestly lower than in the previous model and
retained over 40% of its magnitude in the original model (=1 − 0.827/ 2.039).

In Figure 3 we graph the cumulative effects of Model 3 risks on the course of symptoms of
borderline PD. As shown here, over this age span borderline symptoms normatively
declined by about one-third. The symptom difference between males and females was
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entirely accounted for by the differential impact of SLEs on women. Other than SLEs, the
largest risk was problematic mothering. For the unfortunate person with elevation on all
risks the estimated symptom level at age 35 was about equivalent to the normative 10-year-
old. Equivalently, for the hypothetical boy whose life avoided all risks, the estimated
borderline symptoms at age 10 would be at the same level as the norm for those 25 years
older.

Depressive symptoms
In the initial model of depressive symptoms (Table 4) we see that there was significant but
modest variation in linear change in depressive symptoms (random model), but that the
overall linear change in symptoms with age over these two decades was not statistically
significant. Rather, symptoms of depression rose from early adolescence to early 20s and
fell (modestly) thereafter (Bagesq = −.005). Symptoms were, on average, higher in females:
the overall age pattern did not differ by gender. Family SES was not significantly related to
depressive symptoms.

The next model included several robust correlates of depression. Cumulative trauma was a
reliable predictor, and its effects increased with age. SLEs were also an independent
powerful predictor, especially in women. (When the gender interaction is in the model the
main effect is that of women and the interaction reflects the gender difference.) The increase
in depressive symptoms per SLE standard deviation was less than half as large for men
(0.795 − 0.456 = 0.339) as for women (0.795). For both men and women the effect of SLEs
on depressive symptoms tended to increase with age. Family SES effects remained nil.

The third model included IQ, which was not a significant correlate of depression, as well as
poor mothering, and poor fathering; both were associated with higher depressive symptoms.
These variables accounted for about one half of the effect of cumulative trauma
(=0.099/0.191). Other estimated effects were little affected.

The final model of depressive symptoms included time-varying symptoms of schizotypal
and borderline PDs, each of which was independently positively related to depressive
symptoms in both men and women. The remaining individual variation in mean depression
symptoms was much reduced in this model; to about a third of the variance in the previous
random model (1.000 compared to 2.964). Thus symptoms of these two PDs accounted for
about two-thirds of the variance in depressive symptoms not associated with the other model
predictors and brought the estimated mean of depressive symptoms close (0.811) to the
minimum possible score (0) if all risks were absent, especially low symptoms of PD.

Including PD symptoms as time-varying covariates affected the effect magnitude of several
other predictors. Effects of SLEs and the increase in these effects with age were both
reduced. These comorbid symptoms entirely accounted for the previously significant
associations of poor parenting with depressive symptoms. In addition, taking these PD
symptoms into account, more depressive symptoms characterized those with higher IQ.
Finally, taking into account the level of schizotypal and borderline symptoms, depressive
symptoms were significantly higher in offspring of higher SES families.

Discussion
Necessarily, there are limitations of these data. All of the measures employed in these
analyses, including symptom assessment, were fully structured and administered by trained
lay interviewers. Predictive variables except child abuse records are reported by mother and/
or offspring and not based on observations or administered tests except for the measure of
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IQ. Causal conclusions regarding comorbidity effects must be inhibited by the simultaneity
of measures of all disorder symptoms.

Strengths of the study include the stability of sample participation, its diversity in terms of
SES and urban, suburban, and rural residence, as well as the extensive period over which
these repeated assessments were made.

The influence of parental SES
In these analyses we have shown that there was an association between parental
socioeconomic status and offspring symptoms of both borderline and schizotypal PDs that
persisted without decline in magnitude from early teenage years over at least the next 25
years. Thus, our expectation of decline in SES impact over this substantial interval was not
supported. Each standardized unit decrease in SES predicted a 0.20 SD increase in
schizotypal PD symptoms and 0.18 SD increase in borderline PD symptoms. A fraction of
these relationships were accounted for by greater exposure to trauma, by ongoing increased
levels of stressful life experiences, problematic parenting, and by somewhat lower mean
verbal intelligence. Nevertheless, 40 to 50% of the SES effect remained net of these
potential mediators (51% on schizotypal PD symptoms, 42% on borderline PD symptoms).
We also examined interactive/ conditional effects of risks that were elevated among
offspring from lower SES homes as suggested by Paris (1996), but failed to identify any
strong enough to emerge in these analyses. However, in analyses not noted above, the effect
of stressful life experiences on symptoms of schizotypal disorder were less powerful in
youth with higher measured verbal intelligence. Nevertheless, inclusion of this conditional
effect in the model had no more than a trivial effect on the estimate of the SES association
with schizotypal symptoms. We also examined the effect of inclusion of family poverty as a
fixed predictor. As anticipated, in some analyses the correlation between this variable and
SES resulted in a nonsignificant estimated effect for each. However, other analyses of PD
symptoms showed an interactive effect such that the highest mean symptoms were manifest
in offspring from families with both low SES and having income below the poverty level.

The SES effects on PD symptoms were robust and consistent in magnitude over this large
age range even when comorbid symptoms of other PD and depression were taken into
account. Although the estimated SES effect on schizotypal symptoms was reduced by 18%,
the SES association with borderline symptoms remained surprisingly stable. In contrast,
when symptoms of these personality disorders were entered in the analysis of depressive
symptoms the SES effect went from nil to significantly positive. Thus, these findings
suggest that depressive symptoms would be more prevalent among offspring of higher SES
families if they had as many personality problems and other risks as offspring of lower SES
families. Analyses in which we included family poverty as a predictor of offspring
depressive symptoms did not show significant effects of poverty on offspring depression or
substantive changes in the estimated effects of other predictors.

To a degree we may view these differences in the developmental associations of these
correlated symptom clusters with SES of family background as an “experiment of nature”
(Cicchetti, 2003). What might be the reasons that the relationship between chronic
depressive symptoms and lower SES background might, in some sense, be entirely
attributable to comorbid symptoms of these personality disorders? As measured here,
depressive symptoms reflect persistent problems reflecting dysthymia rather than the
episodic symptoms defining major depressive disorder. It may be that such chronic
symptoms represent a violation of one’s expectations either of own achievements or of
environmental approval and reward, and a loss of hope regarding the future. In the absence
of personality problems, offspring from lower SES families may tend to get implicit training
that such hope and high expectations are against the norm, perhaps even foolish. Comorbid
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PD symptoms also accounted for the relationship between maladaptive parenting and
depressive symptoms, reminding us that part or even much of the correlation between
parenting and problematic symptoms may be an effect of the symptoms on the quality of
parenting.

To what additional mechanisms may these SES effects on personality disorder symptoms
into adulthood be attributed? There is a range of what might be viewed as sociocultural
adaptations to low SES that may be both maladaptive in the sense of promoting symptom
expression and passed on to offspring. Among these is the probable tendency for low SES
parents to exhibit higher levels of “expressed emotion,” that is, negative evaluative
comments about their offspring that promote ongoing emotional and behavioral problems
(Caspi et al., 2004). Patterns of misbehavior management are also often less effective and
themselves a risk in such families (McCord, 1995).

This study has as yet no direct measure of genetic risk. Thus, these analyses cannot
determine the extent to which some of the impact of SES net of potential mediators may be
attributable to genetic risk as a common cause of parental low SES and offspring disorder.
However, earlier analyses of adolescent disorder groups in this study showed that parental
psychopathology did not fully eliminate the significant effect of family SES on adolescent
psychopathology, even when combined with other relevant covariates (Johnson et al., 1999).
Nor is it clear the extent to which measures of parental psychopathology reflect partially
shared genetic risk, reflected in part in SES, or parental reactions to SES-associated
environmental risks. Although poor parenting fully accounted for associations of parental
disorders with offspring disorders in another study based on this cohort (Johnson, Cohen,
Kasen, Smailes, & Brook, 2001), SES-related parental problems may themselves be
transmitted to offspring as epigenetic inheritance (Harper, 2005). That is, phenotypic
responses to low SES may be transmitted from parent to offspring in the absence of
offspring actual experience of low SES-associated risk. Such responses might reasonably
include wariness of unfamiliar persons and the tolerance of relative isolation that
characterizes schizotypy. It is perhaps more challenging to identify candidates for this kind
of transmission of a risk for borderline disorder symptoms, although an anxious attachment
style is one possibility. Other potential mediators of an ongoing influence of parental SES
may be low confidence in one’s ability to master environmental stressors (Shanahan &
Bauer, 2004) or other aspects of low resilience (Masten et al., 2004).

Such influences may be mediated through general personality dimensions. Nor can we rule
out SES-associated cultural factors as direct mediators or as variables that potentiate other
unmeasured SES correlates, such as poor educational opportunities and facilities. As Link
and Phelan (1995) have argued, poverty and lower SES may operate to make a wide range
of negative outcomes more probable in ways that vary substantially over time, place, and
kind of outcome. In this sense, low SES or poverty may be thought of as a “fundamental
cause,” the mechanisms of which reflect lower access to a wide range of promoters of health
and well-being, and vulnerability to a similarly broad range of risks. These influences are
likely to be particularly strong in settings and countries where the range of education, work
status, and income is broad. For this reason, the increasing Gini index of the degree of
income inequality in a country like the United States (Jones & Weinberg, 2000; Sen, 1973)
is especially troubling.

SES-associated risks—Cumulative trauma and SLEs had consistent associations with
higher symptoms of all three disorders. As we anticipated, the association of (standardized)
SLEs with borderline symptoms increased with age, possibly because of the greater impact
of ongoing symptoms on the likelihood of such events as study participants aged. However,
a caution needs to be made in this interpretation. Because of the necessarily different
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measures of SLE suitable across this wide age range, we standardized the scores obtained at
each assessment. Doing so may have removed a real increase in such events as participants
aged into more responsible roles and less familial sheltering from stress.

SLEs had a greater impact on depressive symptoms of women than for those of men, as
found previously. Poor parenting had symptom elevating effects on all three disorders, with
higher estimates per mothering problem than per fathering problem and the fathering
problem effect on schizotypal symptoms significant at only p < .05. Although it is tempting
to interpret changes in parenting effects in the final models as reflecting mediation via
comorbidity, it is important to keep in mind that the symptoms of each disorder were
measured at the same four occasions, spaced at varying intervals. Thus, priority of onset
cannot be estimated in these data. Indeed, it is now widely assumed that parenting will have
been influenced by exposure to offspring symptoms, as well as having influence on such
symptoms.

The developmental course of personality disorder symptoms from age 10 to age 36
In these analyses we show that the cumulative effect of these measured risks may account
for very substantial failure to “develop out of” maladaptive symptoms of these personality
disorders. One way to view these developmental barriers is to express each coefficient as a
fraction of the average annual decline in symptoms expected over this developmental period
of 25 years. For example, there is an expected (average) decline of nearly .50 symptom unit
per year for schizotypal symptoms as measured here. Therefore, the coefficient for family
SES suggests that for a child in a family 1 SD below the sample mean (below which nearly
one-third of the sample falls), we may expect a developmental delay in symptom decline of
about 3.4 years. For the approximately 5% of the population who were 2 SD below mean
SES this estimated delay would double to nearly 7 years.

For symptoms of borderline disorder the estimated developmental delay associated with low
SES is even greater: 5.8 estimated years of developmental delay per standard deviation
below the SES mean. Of course, in both cases more than half of this estimated effect was
mediated by correlated risks, so that to the extent that these risks were avoided (or
increased) these delays may be less or more, respectively.

Finally, the very different findings for the dysthymia-like symptoms measured here cannot
be ignored. Despite their correlation with virtually all personality disorders as well as many
Axis I disorders, depressive symptoms did not follow the usual SES risk pattern. Of course,
these problems have a very different developmental pattern: depressive symptoms increased
in prevalence from early adolescence to late adolescence to young adulthood and gradually
declined thereafter. Thus, one cannot view depression as a “developmental disorder” in the
sense of a graded symptomatic decline with maturity. Nor was low IQ a risk factor for
depression: on the contrary, when all other risks and comorbidity were taken into account
the persons with higher verbal IQ had more symptoms. In addition, as shown elsewhere, the
associations of depression with poor parenting were entirely accounted for by comorbid
personality disorder symptoms (Johnson, Quigley, & Sherman, 1997).

Perhaps the most dramatic findings with regard to depression were the enormous impact of
comorbid symptoms of schizotypal and, especially, borderline personality disorders. These
findings are reproduced in Figure 4. Indeed, if these personality disorders could be
appropriately viewed as causative, based on these data in their absence the expected
depressive symptoms would be near or at zero. This finding is consistent with clinical
findings of a much more positive prognosis in major depression patients without personality
disorder (Pilkonis & Frank, 1988; Shea, et al., 1987).
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Figure 1.
The trajectories of schizotypal symptoms for eight study participants and the estimated
growth curve for the entire sample.
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Figure 2.
The estimated average and high-risk developmental trajectories of schizotypal symptoms.
Note: Each ascending line adds the named risk to the previous risks.
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Figure 3.
The estimated average and high-risk developmental trajectories of borderline symptoms.
Note: Each ascending line adds the named risk to the previous risks. The nonsignificant
effect of gender is omitted here.
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Figure 4.
The estimated average and high-risk trajectories of depressive symptoms including
comorbid PD symptoms. Note: Each ascending line adds the named risk to the previous
risks.
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Table 1

Means of time-varying study measures

Wave 1983
Mean (SD)

Wave 1986
Mean (SD)

Wave 1992
Mean (SD)

Wave 2003
Mean (SD)

Age 13.74 (2.56) 16.14 (2.76) 22.04 (2.72) 33.14 (2.90)

Cumulative trauma 0.71 (1.24) 0.90 (1.42) 1.07 (1.55) 1.28 (1.72)

Schizotypal symptoms 19.60 (9.19) 16.80 (7.67) 15.74 (7.69) 14.66 (8.47)

Borderline symptoms 26.02 (11.89) 24.96 (10.52) 23.45 (11.11) 18.82 (11.22)

Depressive symptoms 5.44 (3.39) 5.23 (3.26) 5.47 (3.57) 5.11 (5.93)
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Table 2

Developmental models of age changes in schizotypal symptoms

Predictors
Model 1

Estimate (SE)
Model 2

Estimate (SE)
Model 3

Estimate (SE)
Model 4

Estimate (SE)

Random Effects

Mean variation 17.222 (1.627)** 14.004 (2.335)** 13.658 (1.449)** 4.272 (0.996)**

Age changes 0 0 0 0

Residual 48.720 (1.522)** 47.981 (1.525)** 48.156 (1.506)** 45.654 (1.464)**

Fixed Effects

Intercept (age 20) 17.325 (0.307)** 16.210 (0.335)** 15.412 (0.359)** 8.305 (0.416)**

Age −0.485 (0.024)** −0.520 (0.024)** −0.513 (0.024)** −0.393 (0.024)**

Age2 0.015 (0.002)** 0.017 (0.002)** 0.016 (0.002)** 0.018 (0.002)**

Male (vs. female) 1.853 (0.394)** 2.204 (0.382)** 2.305 (0.376)** 2.615 (0.303)**

Family SES −1.670 (0.198)** −1.291 (0.199)** −0.845 (0.213)** −0.682 (0.173)**

SES×Age 0.015 (0.017) 0.022 (0.018) 0.021 (0.017) 0.016 (0.018)

Cumulative trauma 0.787 (0.132)** 0.606 (0.136)** 0.307 (0.112)**

SLE 0.832 (0.163)** 0.779 (0.162)** 0.036 (0.160)

Age×SLE 0.055 (0.018)** 0.065 (0.018)** 0.025 (0.019)

IQ −0.055 (0.016)** −0.048 (0.013)**

Poor mothering 0.539 (0.157)** 0.130 (0.127)

Poor fathering 0.302 (0.131)* 0.121 (0.106)

Borderline symptoms 0.268 (0.017)**

Depressive symptoms 0.292 (0.051)**

Δχ2 488.7 (5 df)** 85.3 (3 df)** 75.9 (3 df)** 118.8 (2 df)**

Note: SES, socioeconomic status; SLE, stressful life events.

*
p <.05;

**
p <.01.
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Table 3

Developmental models of age changes in borderline symptoms

Predictors
Model 1

Estimate (SE)
Model 2

Estimate (SE)
Model 3

Estimate (SE)
Model 4

Estimate (SE)

Random Effects

Mean variation 49.731 (3.524)** 41.795 (3.123)** 37.551 (2.919)** 11.785 (1.473)**

Age changes 0.074 (0.023)** 0.049 (0.021)** 0.050 (0.022)** 0

Residual 64.971 (2.454)** 64.119 (2.435)** 64.096 (2.432)** 49.392 (1.602)**

Fixed Effects

Intercept (age 20) 24.550 (0.442)** 22.799 (0.472)** 21.231 (0.503)** 8.784 (0.485)**

Age −0.353 (0.031)** −0.415 (0.031)** −0.402 (0.031)** −0.205 (0.027)**

Age2 −0.003 (0.003)** 0.001 (0.003) 0.001 (0.003) 0.002 (0.003)

Male (vs. female) −1.045 (0.586)** −0.501 (0.554) −0.470 (0.539) −0.053 (0.374)

Family SES −2.039 (0.294)** −1.450 (0.287)** −0.865 (0.304)** −0.827 (0.210)**

Age×SES 0.038 (0.023) 0.044 (0.022) 0.042 (0.022) 0.031 (0.019)

Cumulative trauma 1.088 (0.187)** 0.736 (0.190)** 0.362 (0.135)**

SLE 2.117 (0.200)** 2.048 (0.200)** 0.939 (0.172)**

Age×SLE 0.091 (0.023)** 0.102 (0.023)** 0.013 (0.021)

IQ −0.044 (0.023) −0.045 (0.015)**

Poor mothering 1.224 (0.225)** 0.715 (0.155)**

Poor fathering 0.505 (0.188)** 0.174 (0.129)

Schizotypal symptoms 0.301 (0.020)**

Depressive symptoms 1.512 (0.048)**

Δχ2 280.5 (5 df)** 175.8 (3 df)** 93.5 (3 df)** 189.1 (2 df)**

**
p <.01.
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Table 4

Developmental models of age changes in depressive symptoms

Predictors
Model 1

Estimate (SE)
Model 2

Estimate (SE)
Model 3

Estimate (SE)
Model 4

Estimate (SE)

Random Effects

Mean variation 3.584 (0.305)** 3.167 (0.283)** 2.964 (0.272)** 1.000 (0.148)**

Age changes 0.010 (0.003)** 0.005 (0.003) 0.005 (0.003) 0

Residual 7.769 (0.289)** 7.740 (0.288)** 7.719 (0.287)** 5.906 (0.189)**

Fixed Effects

Intercept (age 20) 5.858 (0.132)** 5.521 (0.145)** 5.199 (0.156)** 0.811 (0.169)**

Age −0.016 (0.011) −0.041 (0.012)** −0.039 (0.012)** 0.050 (0.010)**

Age2 −0.005 (0.001)** −0.005 (0.001)** −0.005 (0.001)** −0.005 (0.001)**

Male (vs. female) −0.777 (0.172)** −0.627 (0.166)** −0.675 (0.165)** −0.698 (0.120)**

Family SES −0.012 (0.086) 0.091 (0.086) 0.086 (0.093) 0.286 (0.068)**

Age×SES −0.007 (0.008) 0.002 (0.008) 0.001 (0.008) −0.005 (0.007)

Cumulative trauma 0.191 (0.058)** 0.099 (0.060) −0.054 (0.045)

Age×Cumul. Trauma 0.016 (0.006)** 0.017 (0.006)** 0.015 (0.005)**

SLE 0.795 (0.092)** 0.771 (0.092)** 0.450 (0.082)**

Age×SLE 0.035 (0.009)** 0.037 (0.009)** 0.022 (0.007)**

Sex×SLE −0.456 (0.126)** −0.451 (0.125)** −0.382 (0.112)**

IQ 0.014 (0.007) 0.023 (0.005)**

Poor mothering 0.231 (0.069)** −0.009 (0.050)

Poor fathering 0.157 (0.057)** 0.055 (0.042)

Schizotypal symptoms 0.039 (0.007)**

Borderline symptoms 0.176 (0.006)**

Δχ2 75.8 (5 df)** 143.0 (5 df)** 53.4 (3 df)** 134.3 (2 df)**

**
p <.01.
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