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Intergenerational transmission of personality disorder:
general or disorder-specific?
Katherine M. Autya, David P. Farringtona and Jeremy W. Coidb

aInstitute of Criminology, Cambridge University, Cambridge, England; bWest China Brain Research Centre,
West China Hospital, Sichuan University, Chengdu, People’s Republic of China

ABSTRACT
This study investigates intergenerational relationships between the
father’s personality disorder (PD) traits and the PD traits of his male
and female offspring. We examine whether the intergenerational
transmission of PD is due to the father transmitting a general
vulnerability to all PDs, or whether the transmission is more
specific to particular PDs. Structural Equation Modelling
techniques are used to investigate a hypothesised model, based
on Livesley’s [(2007). A framework for integrating dimensional
and categorical classifications of personality disorder. Journal of
Personality Disorders, 21(2), 199–224. https://doi.org/10.1521/pedi.
2007.21.2.199] conceptualisation, which reorganises the DSM PD
traits into four dimensions: Emotional Dysregulation, Dissocial
Behaviour, Inhibitedness, and Compulsivity. General and specific
transmission effects are examined for each model. The data
comes from the Cambridge Study in Delinquent Development, a
large-scale prospective longitudinal survey of 411 males and their
biological offspring. Findings revealed that the intergenerational
transmission of PD traits from fathers to female offspring
appeared to be both general and disorder-specific. Firm
conclusions could not be drawn about the intergenerational
transmission of PD traits from fathers to male offspring, as the
data did not fit the hypothesised model.
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Introduction

Little is known about the intergenerational transmission of personality disorders (PDs) in
community samples. The majority of studies focus on high-risk samples, and their findings
may not be generalisable. However, it is known that, despite the low prevalence of PD in
community samples, cases reaching clinical thresholds are still to be found. It has often
been suggested that PDs should be viewed as dimensional rather than categorical con-
structs (Edens et al., 2006; Guay et al., 2007; Hare & Neumann, 2008), providing further
rationale for examining their presence in community samples. To this end, this study ana-
lyses data from the Cambridge Study in Delinquent Development (CSDD), a prospective
longitudinal study of the development of delinquent behaviour in a community sample of
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411 males originally from south London. This article also presents findings from the most
recently completed interview phase of the study, which involved tracing and interviewing
biological children of the original study males.

We present analyses of the PD data collected from the third generation of the study
(G3) and aim to build on previous analyses that examined the intergenerational trans-
mission of criminal offending (see Auty et al., 2017; Farrington et al., 2009a; Farrington
et al., 2017) and psychopathy (see Auty et al., 2015). The CSDD attempted to interview
every biological child (aged 18 or over) of the original male cohort, so statistical tech-
niques to take account of the non-independence of observations (children from the
same family) are used throughout. This analysis looks at the influence of the father’s
PD traits on those of his offspring. Male and female offspring are analysed separately,
so that gender differences can also be explored. Only transmission to adult biological
offspring is analysed, so that PD traits should be relatively stable.

Previous studiesexamining the impactofparental personalitypathologyonoffspringhave
focused on the two broad domains of internalising and externalising disorders. Intergenera-
tional associations for externalisingpsychopathology, such as offending, antisocial behaviour
and conduct disorder, arewell recognised (Besemer et al., 2017; Farrington et al., 1996; Frick &
Loney, 2002; Rowe & Farrington, 1997; Thornberry et al., 2003). Internalising disorders have
also demonstrated intergenerational relationships (Kim et al., 2009; Pettit et al., 2008). Less,
however, is known about the intergenerational relationships of PDs, and no studies have
examined intergenerational continuities of PD traits in a large community sample.

Mechanisms of intergenerational transmission

Three main mechanisms have been proposed to explain the intergenerational trans-
mission of specific forms of psychopathology, such as depression (see Goodman &
Gotlib, 1999), and these can be applied more generally to personality disorders. Firstly,
the relationship between the personality disorder of parents and their offspring could
be explained by genetic transmission. Results from numerous twin studies show that per-
sonality disorders are moderately heritable (Bouchard, 2004; Gjerde et al., 2012; Kendler &
Prescott, 2006; Plomin et al., 2001)

Secondly, environmental risk factors specific to the mother, such as stress smoking or
substance abuse, could have an effect on the prenatal development of the child (Waks-
chlag et al., 2002; Ward, 1991). Adverse prenatal conditions, such as maternal depression,
have been linked to lower activity levels and limited response to social stimulation in the
child (Field, 1992). Antenatal maternal stress and anxiety have been linked to pregnancy
complications, lower gestational age and low birth weight (Glover, 1997), with one study
finding that stress had a similar effect size as smoking and had significant relationship
with head circumference and predicted poorer scores on a neurological examination,
suggesting effects on brain development (Lou et al., 1994). Developmental problems
thought to be consequences of prenatal exposure to drugs or alcohol have been well
documented. As well as effects on the foetus’ growth and physical wellbeing (Coles
et al., 1992), a recent review of current scientific literature on the impact of maternal
cocaine and opioid use on children up to three years old, found their use to be related
to infants’ growth, and behaviour, such as irritability, alertness, excitability and behaviour
regulation, and cognitive and language development (Bandstra et al., 2010).
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A third mechanism proposes that children are exposed to their parents’ maladaptive
behaviour, which Johnson et al. (2001) has shown mediates the relationship between par-
ental and offspring psychiatric symptoms, whilst controlling for the effects of the
offspring’s temperament and psychiatric disorders in adolescence. An important modera-
tor of the effects of the parent’s behaviour is the amount of time the child is exposed to
the parent. For example, Jaffee et al. (2003) found that, for the offspring of fathers who
engaged in low levels of antisocial behaviour, the less time he lived in the family
home, the more conduct problems the offspring had. However, fathers with high levels
of antisocial behaviour, who resided in the family home, predict poor behavioural out-
comes for their children. The children suffer two disadvantages; increased genetic risk
of antisocial personality disorder (PD) and being raised in a home environment unsuitable
for successful child rearing. Similarly, Lamb (1997) has argued that the amount of time
fathers invest in child care is less closely associated with child outcomes than the
quality of fathers’ involvement with their children. Furthermore, intergenerational
relationships may be closer among same-sex pairs, as offspring may be more strongly
influenced by the parent that is most similar to themselves, and several studies have
found that parents have the greatest impact on same-sex children through their negative
parenting (Deater-Deckard & Dodge, 1997; Koestner et al., 1991). Although internalising
disorders and externalising disorders are known to be highly familial, the transmission
of increased risk for offspring psychopathology is likely to be mediated by the interaction
of genetic and psychosocial risk factors (Kramer, 2005; Rutter, 2005).

General or disorder-specific transmission of personality disorders

Studies of the familial nature of externalising and internalising disorders have suggested
that the intergenerational transmission of these problem behaviours tends to be general
rather than disorder-specific. Parents seem to pass on ‘a vulnerability to a spectrum of dis-
orders’ (Hicks et al., 2004, p. 926) to their offspring, rather than an increased risk for a par-
ticular disorder. Hicks et al.’s (2004) genetically informative twin study examined whether
the transmission of externalising disorders (conduct disorder, antisocial PD, and drug and
alcohol dependence) was due to a transmission of general or disorder-specific vulner-
ability. In their sample of 542 families, they found that general transmission and not dis-
order-specific transmission accounted for intergenerational similarities. This general
vulnerability to externalising disorders was highly heritable, according to their estimates.
However, they did find disorder-specific effects between siblings (for conduct disorder,
and drug and alcohol dependence). They hypothesised that this indicated the effect of
environmental factors that were independent of the parents’ externalising disorders,
for example the role of peers.

Some studies focusing on the transmission of externalising disorders have revealed
inconsistent findings. Hicks (2004) notes that family and adoption studies found evidence
of specific transmission effects for externalising disorders, yet twin studies reported con-
siderable overlap of externalising syndromes, leading Hicks to conclude that the aetiology
of externalising disorders was due to a general externalising (EXT) factor that was highly
heritable. Few studies have considered both general and specific transmission at the same
time, and even fewer have examined the transmission of internalising disorders as well.
Some of these studies are reviewed below.
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In an adoption study of 785 adolescents from 402 families, Keyes et al. (2008) exam-
ined the effects of parental smoking on the disinhibited behaviour of offspring. Their
statistical analyses found several significant interactions between adoption status and
the disinhibited behaviour of offspring, for example that the effect of being exposed
to parental smoking was greater for offspring in biological families, compared to
those in adoptive families. An increased non-specific genetic risk for several disinhibited
behaviours was transmitted in biologically-related families, increasing the offspring’s risk
for a wide range of externalising behaviours including tobacco and marijuana use,
alcohol use, disruptive behaviour disorder, delinquency, antisocial attitudes and low
harm avoidance.

In their analyses of data from the Minnesota Twin Family Study, Bornovalova et al.
(2010) tested general and specific transmission effects of four parental externalising dis-
orders (conduct disorder, antisocial behaviour, alcohol dependence and drug depen-
dence) on three childhood disruptive disorders (attention deficit hyperactivity disorder,
conduct disorder and oppositional defiant disorder). Similar to Hicks et al. (2004), they
did not find any specific transmission effects from parents to their 11-year old
offspring, but they did find specific transmission effects between siblings for each of
the childhood disruptive disorders. Similarly, Grove et al. (1991) studied schizotypy
traits in the first-degree relatives of schizophrenics. They observed that schizophrenia
is, in general, not highly concentrated within families, but they found that many of the
general schizotypy traits were. They concluded that familial transmission was explained
by a single factor that predisposed individuals to schizotypy traits and an elevated risk
for schizophrenia.

There is some evidence that different types of parental PD do contribute to specific
problems in their offspring. In a study of the children of mothers with borderline PD,
higher scores on the temperament dimension of harm avoidance were demonstrated
by their children. Moreover, the children tended to perceive their mothers as being
overly protective. These children also exhibited a higher prevalence of emotional and
behavioural problems than comparison groups and described themselves as having
very low self-esteem (Barnow et al., 2006). Narcissistic PD is also thought to show
strong intergenerational relationships. Rappoport (2005) argues that narcissistic parents
often have offspring who are either narcissistic or co-dependent, because of the
parents’ inability to engage emotionally with their children’s needs.

Gender

Studies examining the effects of gender on intergenerational transmission of personality
pathology have produced mixed results and the role of the offspring’s gender remains
unclear. A study of broad internalising and externalising disorders in a three-generation
community sample by Kim et al. (2009) found some quite complex gender-specific path-
ways. The analysis indicated that men’s and women’s internalising and externalising traits
were associated with the traits of their offspring, in both the same PD domain and the
opposite PD domain. For example, mothers’ internalising behaviour had a strong relation-
ship with the internalising traits of both their male and female offspring, but the son’s
externalising behaviour was predicted by their mother’s internalising and externalising
behaviour. Generally, they found that the influence of fathers was limited.
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Thomas et al. (1995) reported some gender effects of parental depression on children’s
development. That is, maternal depressive traits were significantly related to daughters’
internalising behaviour, whereas paternal depressive traits were significantly related to
sons’ internalising behaviour. Ge et al. (1995) found that paternal depression was signifi-
cantly related to daughters’ depression, whereas maternal depression was predictive of
sons’ depression only.

Studies examining the influence of parental psychopathology on the development of
problem behaviours has traditionally focussed on mothers, possibly due to the high
prevalence of absent fathers. This has meant that the impact of fathers’ behaviour is
less well understood (Phares, 1992). More recently, Connell and Goodman (2002) exam-
ined the growing body of research on both maternal and paternal factors associated
with internalising and externalising problems in children. Their meta-analysis of 134 inde-
pendent samples included many more recent studies. When comparing the strength of
association between psychopathology in mothers and fathers and internalising and exter-
nalising disorders in their children, they found that associations were stronger for
maternal rather than paternal psychopathology and for internalising rather than externa-
lising problems in children (Connell & Goodman, 2002). Therefore, further examination of
intergenerational associations for PDs is needed in order to clarify the impact of the per-
sonality pathology of the father on their offspring.

DSM personality disorders

Many empirical studies have failed to replicate the 10 DSM diagnostic categories, reveal-
ing that PDs are not distinct from each other and that there is substantial overlap of diag-
nostic criteria (Eaton et al., 2011). The DSM classification system assumes that the features
of PDs are organised into 10 separate diagnostic entities, and this system has been criti-
cised for inadequate structural validity: ‘the universe of personality disorder constructs is
not accurately parsed as 10 latent categories’ (Krueger et al., 2011, p. 186). The overlap of
diagnostic criteria means that discriminant validity is also low (Widiger & Clark, 2000). The
diagnostic concepts bear little resemblance to typical clinical presentations and a meta-
analysis revealed that personality disorder not otherwise specified (PDNOS) was the third
most frequently used diagnosis in structured interview studies and the most frequently
used personality diagnosis in nonstructured interview studies (Verheul & Widiger,
2004). In the case of broad diagnoses such as borderline PD and antisocial PD, the diag-
nostic criteria identify a group of individuals who are so heterogeneous that the value of
the category has been questioned by Stone (1980), who wondered whether borderline PD
was a diagnosis worth retaining. Lykken (1995) made similar remarks with regard to anti-
social PD. In short, studies have shown that there are large differences between clinical
concepts and models based on empirical data. Studies have failed to find discrete cat-
egories; PDs are continuously distributed in the population (Benjamin, 1996). The
current DSM classification does not ‘carve nature at its joints’ (McCullagh, 1980, p. 200).

The empirical evidence seems to suggest that four major dimensions underlie the
domain of PD (Hart, 1998; Millon & Davis, 1996). An ICD-11 literature review also drew
similar conclusions (Anthony & Cohler, 1987), finding four dimensions; asocial / schizoid;
dissocial/antisocial; obsessional/anankastic; and anxious/dependent. Livesley (2007)
developed an evidence-based dimensional classification and identified four domains of
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PD; emotional dysregulation, socially avoidant, dissocial and compulsive. There is further
evidence for the four-factor structure from behavioural genetic studies, which suggest
firstly that the four-factor structure reflects the genetic architecture of PD traits
(Capaldi et al., 2012) and secondly, that there is genetic continuity between normal
and disordered personality traits (Kendler et al., 2013).

The current study

This study investigates the intergenerational transmission of PD traits (as measured using
the SCID-II: First et al., 1997) to discover whether a general vulnerability is transmitted
from fathers to offspring or whether an increased risk for a specific PD is transmitted.
The proposed model involves the alternative four-factor model of PD developed by Lives-
ley (1986).

Materials and methods

Participants

The Cambridge Study in Delinquent Development (CSDD) is a prospective longitudinal
survey of the origins of offending and antisocial behaviour, based on an original
sample of 411 males from south London. The study began in 1961–62 when the partici-
pants were selected by taking all the boys (aged 8–9) from the registers of six state
primary schools that were within a one-mile radius of the study’s office. The socioeco-
nomic background of the sample was predominantly white (87% white, British origin)
and working class (94% had a father with a skilled, semi-skilled or manual occupation,
compared to the national figure at that time, which was 78%). The original male partici-
pants are referred to as G2 (generation two) and their biological children as G3 (gener-
ation three). Analyses of the information collected from the original study males and
their parents (generation one – G1) can be found in six books (Farrington et al., 2013;
Piquero et al., 2007; West, 1969; West, 1982; West & Farrington, 1973; West & Farrington,
1977) and in seven summary articles (Farrington, 1995, 2003, 2019, 2021b; Farrington
et al., 2009b; Farrington & West, 1981; Farrington & West, 1990).

The G2 males were last contacted during the period 1999–2004 for a social andmedical
interviews: 365 of 394 men who were still alive were interviewed (93%). Of 343 who com-
pleted the social interview face-to-face (others who were abroad had a telephone or
postal interview), 304 (89%) also completed the face-to-face medical interview. This
included an assessment of the traits of the 10 DSM PDs using the screening questionnaire
of the Structured Clinical Interview for Axis II Personality Disorders (SCID-II; First et al.,
1997). The medical interview was administered to the G2 males by a qualified and
trained forensic psychiatrist.

From 2004 to 2011, 518 (82.2% of the 630 eligible children born up to 1992) of their
biological offspring (G3) were interviewed and assessed for PD using the paper-and-
pencil version of the SCID II. The data from the 518 offspring interviews was then
matched with their fathers’ data. 48 offspring could not be matched as their father had
not taken part in the medical interview: seven others had fathers who had died before
the medical interview, 17 offspring could not complete the SCID-II assessment as they
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lived abroad and their interview was conducted over the telephone and one G3 individual
did not complete the assessment due to the interview being curtailed. This resulted in a
sample of 452 man and child pairs (230 fathers and sons, 222 fathers and daughters) on
which the current analysis is based.

The G3 offspring were only contacted for interview if their father had been interviewed
previously. We were required to seek his (or his female partner’s) agreement to interview-
ing his child in order to meet the ethical standards of the South East England Regional
Medical Ethics Committee. At each interview, written informed consent was obtained
from all participants.

Measures

SCID-II screening questionnaire
PD traits were measured using the screening questionnaire of the Structured Clinical
Interview for DSM-IV Personality Disorders (SCID-II: Spitzer et al., 1990). The SCID-II is a
well-established measure that has demonstrated acceptable sensitivity and specificity
(Ekselius et al., 1994). The G3 participants completed a paper-based, self-administered
questionnaire containing 116 questions and were asked to respond either ‘yes’, ‘no’ or
‘don’t know’ to each one. Each question assessed one of the 10 Axis II PDs (avoidant,
dependent, obsessive-compulsive, paranoid, schizotypal, schizoid, histrionic, narcissistic,
borderline, and antisocial) of the DSM-IV (American Psychiatric Association, 1994). The
diagnostic criteria for schizotypal and histrionic PD include several items that can only
be rated by an observer (for example: ‘displays rapidly shifting and shallow expression
of emotions’). These items were rated as part of the medical questionnaire and were
added to supplement the data from the screening questionnaire.

Analytical approach

Variables were created to indicate the number of traits of each PD that each respondent
endorsed. Counts were used to increase statistical power as the number of participants
reaching diagnostic thresholds in community samples is considerably lower than in clini-
cal samples. Also, PD traits can still cause significant impairment to an individual even
when they are below a diagnostic cut-point (Gotlib et al., 1995). It has also been
argued that dimensional rather than categorical representations of PDs are a more accu-
rate reflection of clinical reality (Clark, 2007; Widiger & Simonsen, 2005), and that they
better capture the true nature of PDs (Hopwood et al., 2011; Oldham & Skodol, 2000;
Skodol et al., 2005; Widiger & Samuel, 2005).

Structural equation modelling was used to investigate whether the transmission of
domains of PD from fathers to their offspring was general or disorder-specific. Structural
equation modelling (SEM) tests hypotheses about causal relationships between variables,
and models are often depicted pictorially to aid understanding. The transmission of PD
traits was investigated by testing a model that reorganises the PD traits into four
domains, and therefore has four observed variables.

The PD trait counts were positively skewed, as is often the case in community samples.
This means that if the maximum likelihood (ML) method is used, standard errors and chi-
squares may be incorrect. Using weighted least-squares (WLS) would be an alternative
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solution to this problem, but this method requires a very large sample, so normal scores
were calculated in PRELIS, the preprocessor for LISREL (Du Toit et al., 2001, p. 143).

Given the non-independence of our observed variables (the PD trait counts from indi-
viduals, some of whom were from the same family), multilevel confirmatory factor models
(structural equation models) were specified in LISREL (version 9.1). Therefore, the multi-
group ‘$CLUSTER’ option was used to obtain a robust variance estimate that adjusts for
within-cluster correlation. The multi-group analysis creates models for two groups, one
for ‘within families’ and a second one for ‘between families’. This approach to multilevel
structural equation modelling was developed by Muthen (1994). Two covariance matrices
are produced (a between groups covariance matrix and a within groups covariance
matrix) and analysed by LISREL.

Cases with missing data are dealt with in LISREL by listwise deletion. This resulted in the
removal of one father and son dyad. The final sample for the SEM analysis was therefore
229 father and son dyads and 222 father and daughter dyads. In order for the model to be
identified, the factor loading of one of the observed variables for every latent variable
needs to be set to 1.0.

The fit of models was evaluated using several fit indices. Firstly, the X² fit statistic pro-
vides an overall estimate of model fit. In this instance we wish to retain our null hypothesis
(that the proposed model fits the data), so a good fit is indicated by a nonsignificant chi-
square value, or a chi-square value that is less than two times the degrees of freedom.
Secondly, the root-mean-square error of approximation (RMSEA) provides an estimate
of discrepancy in model fit per one degree of freedom; values less than 0.08 indicate a
good fit to the data, and values less than 0.05 indicate a very good fit to the data.
Thirdly, other fit indices such as a goodness-of-fit Index (GFI) and a comparative fit
index (CFI), compare our model to the null or independence model. Values between
0.90 and 1.00 indicate a good fit to the data.

Model: based on Livesley’s four dimensions of personality disorder
To test Livesley’s (2007)model of PD, theDSM-IVdiagnostic criteria thatwere used todefine
and assess every PD were reorganised into 30 primary traits (see Livesley, 2007). The 30
primary traits were then organised into the four proposed domains of PD; emotional dys-
regulation, dissocial behaviour, inhibitedness and compulsivity (see Table 1).

The proposed model (Figure 1) has two latent PD (G2PD & G3PD) variables. Each has
the same four observed variables (EmDys = emotional dysregulation, Disso = dissocial
behaviour, Inhib = inhibitedness, Compu = compulsivity), according to Livesley’s (2007)
representation. These are the normalised trait count variables for each dimension. The
latent variables represent the features common to their observed variables. The latent
error variables (the small circular variables to the left of each observed variable) represent
the variances not explained by the latent variable that are specific to each observed vari-
able. The unidirectional arrows that link the latent variables (from G2PD to G3PD) rep-
resent the general transmission effect, and this covariance is tested first. The two latent
factors (G2PD and G3PD) are regressed on the observed variables. These arrows (on
the right-hand side of the model) test the hypothesis that a general vulnerability to PD
is transmitted from fathers to their offspring.

Modification Indices in the LISREL output can then be inspected to see if the model can
be improved by adding an error covariance, shown by the bidirectional arrows on the left
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hand side of Figure 1. These arrows link the residuals (or latent error terms) for each
observed variable. They represent disorder-specific transmission that increases the simi-
larity between the father and the offspring that is independent of the latent variable.
Therefore, if the Modification Indices suggest that the model will be substantially
improved by adding an error covariance between a specific fathers’ PD domain and the
same domain in their offspring, this would suggest evidence of disorder-specific trans-
mission, as the observed PD domain variables in each generation both have something
in common that is not explained by their latent variable. The four error covariances are
added to the model one at a time, to test for specific transmission effects.

Results

General and specific transmission of personality disorder domains

Male offspring
The intergenerational transmission of PD traits was explored using the four dimensions
model (Figure 1). Results of the model fitting are provided in Table 2. The first model
tested allowed for only general transmission between the two latent variables; G2PD
and G3PD. Although it provided quite a poor fit to the data (χ2 = 99.16, df = 38, p≤
0.001; RMSEA = 0.084, GFI = 0.949, CFI = 0.951), the modification indices suggested that
the fit of the model would be improved if some specific transmission effects were

Table 1. Domains of personality disorder.
Secondary Domain Primary Trait

1. Emotional Dysregulation Anxiousness
Emotional reactivity
Emotional intensity
Pessimistic anhedonia
Submissiveness
Insecure attachment
Social apprehensiveness
Need for approval
Cognitive dysregulation
Oppositional
Self-harming acts
Self-harming ideas

2. Dissocial Behaviour Narcissism
Exploitativeness
Sadism
Conduct problems
Hostile-dominance
Sensation seeking
Impulsivity
Suspiciousness
Egocentrism

3. Inhibitedness Low affiliation
Avoidant attachment
Attachment need
Inhibited sexuality
Self-containment
Inhibited emotional expression
Lack of empathy

4. Compulsivity Orderliness
Conscientiousness

(Note: Based on Livesley, 2007).
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included into the model. Therefore, residual covariances were added one at a time to test
for disorder-specific transmission effects. Results of these tests are given in Table 2 under
‘Specific transmission effects’. We did not detect any form of disorder-specific trans-
mission from fathers to male offspring for the inhibitedness and emotional dysregulation
dimensions. Very weak disorder-specific transmission effects were detected for the disso-
cial behaviour and compulsivity dimensions. The inclusion of these effects into the model
did improve model fit slightly, but generally the overall fit of even the best fitting model,
which included both of these effects, was quite poor (χ2 = 66.89, df = 35, p = <0.001;
RMSEA = 0.063, GFI = 0.965, CFI = 1.00; see Figure 2). The final path diagram for this

Figure 1. Hypothesised two factor model of the intergenerational transmission of the four domains of
personality disorder. Note: Fathers’ PD dimension variables: G2EmDys = Emotional Dysregulation,
G2Disso = Dissocial Behaviour, G2Inhib = Inhibitedness, G2Compu = Compulsivity. Offspring’s PD
dimension variables: G3EmDys = Emotional Dysregulation, G3Disso = Dissocial Behaviour, G3Inhib =
Inhibitedness, G3Compu = Compulsivity.
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model is shown in Figure 2. The path diagram shows that the general transmission effect
between the two latent variables ‘G2PD’ and ‘G3PD’ is very small (0.05) and not statisti-
cally significant. The specific transmission effect between ‘G2 Compulsivity’ and ‘G3 Com-
pulsivity’ is also quite small (0.303) and not statistically significant. The specific
transmission effect between ‘G2 Dissocial Behaviour’ and ‘G3 Dissocial Behaviour’ is
also small (0.172) and also not significant.

The path diagram also reveals that the estimated factor loadings are all positive, except
one. The loadings represent the size of the expected change in the observed variable for a
one unit increase in its latent variable. The largest of these is 1.26, and this is the coeffi-
cient for the regression of G3 Dissocial Behaviour on the latent variable G3PD. We can also
see that the estimated factor loadings for the fathers’ PD domains are somewhat smaller
than those for their male offspring. Inspecting the output for this model reveals that all
parameter estimates for the G3 males are statistically significant (p < 0.05), but those
for the G2 males are not significant. The output for this model also reveals a Heywood
case.1 In this model, the error variance for the observed variable ‘G2EmDys’ (G2 emotional
dysregulation) is negative. This is most likely to be caused by very low prevalence of traits
of this domain amongst the G2 males.

Female offspring
The intergenerational transmission of PD traits was then explored with the female sample.
The results of the model fitting process are shown in the bottom panel of Table 2. The first
model, which allowed for only a general transmission, provided an inadequate fit to the
data (χ2 = 68.97, df = 38, p = 0.00156; RMSEA = 0.061, GFI = 0.962, CFI = 0.328). The modifi-
cation indices suggested that the inclusion of some disorder-specific transmission effects
would greatly increase the fit of the model. Specific transmission effects were examined
one at a time for each dimension, as shown in Table 2. The addition of specific trans-
mission effects for the Dissocial Behaviour and Compulsivity dimensions greatly increased
the fit of the model. The final model is shown in Figure 3. It included the general trans-
mission effect, and two specific effects, providing an acceptable fit to the data (χ2 =
44.84, df = 35, p = 0.12316; RMSEA = 0.036, GFI = 0.975, CFI = 1.000). The χ2 value

Table 2. Indices of fit for alternative models for the intergenerational transmission of personality
disorder.

Model X² df P value RMSEA GFI CFI

G2 fathers to G3 male offspring
General transmission only 99.16 38 <0.001 0.084 0.949 0.951
Specific transmission effects

Emotional Dysregulation 95.92 37 <0.001 0.083 0.951 0.773
Dissocial Behaviour 80.99 37 <0.001 0.072 0.958 1.000
Inhibitedness 98.03 37 <0.001 0.085 0.950 1.000
Compulsivity 85.47 37 <0.001 0.076 0.955 1.000

G2 fathers to G3 female offspring
General transmission only 68.97 38 0.00156 0.061 0.962 0.328
Specific transmission effects

Emotional Dysregulation 68.83 37 0.00114 0.062 0.962 1.000
Dissocial Behaviour 61.78 37 0.00649 0.055 0.966 1.000
Inhibitedness 66.37 37 0.00214 0.060 0.964 1.000
Compulsivity 51.62 37 0.05571 0.042 0.972 1.000
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roughly approximates the number of degrees of freedom. The fit of the final model is dis-
cussed in more detail below.

The path diagram in Figure 3 reveals that the estimated factor loadings are all positive
and the LISREL output revealed that they all had small standard errors. The loadings rep-
resent the size of the expected change in the observed variable (the PD trait count vari-
able) for a one unit increase in its latent variable. The largest of these for the G2 PD
dimensions is 1.06, which is the coefficient for the regression of ‘G2 Dissocial Behaviour’
on the latent variable ‘G2 PD’. The largest loading for the G3 PD dimensions is also for G3
‘Dissocial Behaviour’ (1.29). All parameter estimates are statistically significant (p < 0.05).

The path diagram also shows that the general transmission effect between the two
latent variables ‘G2PD’ and ‘G3PD’ is somewhat larger than in the male model (0.17),
and the output revealed that it is also statistically significant (p = 0.037). The specific trans-
mission effect between ‘G2 Compulsivity’ and ‘G3 Compulsivity’ is quite small (0.330) and
not statistically significant. The specific transmission effect between ‘G2 Dissocial

Figure 2. Intergenerational transmission of Livesley’s (2007) four domains of personality disorder from
G2 fathers to G3 male offspring.
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Behaviour’ and ‘G3 Dissocial Behaviour’ is also small (0.137) and almost significant (p =
0.0753). Therefore, weak dimension-specific transmission effects for fathers and their
female offspring were detected, particularly for the Dissocial Behaviour dimension, and
for the Compulsivity dimension.

The R2 values tell us how well our observed variables measure the underlying construct
of PD. In our model the R2 values show a mixture of weak and strong measures, with the
strongest measure of G2 PD being the indicator G2 Emotional Dysfunction, indicating that
45.5% of its variance can be explained by G2 PD. The weakest measure is G2 Compulsivity,
indicating that only 3.9% of its variance can be explained by its latent variable G2 PD. The
strongest measure of G3 PD is also the G3 Emotional Dysfunction observed variable, indi-
cating that 64.2% of its variance can be explained by the latent variable G3 PD. The
weakest measure is G3 Inhibitedness, indicating that 20.5% of its variance can be
explained by its latent variable G3 PD.

Examining the fit statistics for the model as a whole provides further evidence that the
model provides a good fit to the data. The Root Mean Square Error of Approximation

Figure 3. Intergenerational transmission of Livesley’s (2007) four domains of personality disorder from
G2 fathers to G3 female offspring.
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(RMSEA) value for our model is 0.036 (values less than 0.05 are thought to indicate good
fit). The Goodness-of-Fit Index (GFI) for our model is 0.98 indicating a good fit (a value
close to 1.00). Finally, the Comparative Fit Index (CFI) for our model was 1.00 indicating
a good fit to the data.

Discussion

This analysis provided some of the first evidence of the intergenerational transmission of
PD traits in a large community sample. We looked at whether the transmission of person-
ality disorder traits was general or disorder-specific. The model reorganised the DSM PD
traits into four domains; Emotional Dysregulation, Dissocial Behaviour, Inhibitedness, and
Compulsivity. The model for males suggested that there were some disorder-specific
transmission effects, so two error covariances were added to the model, but neither
were found to be statistically significant and the output revealed another Heywood
case affecting the G2 Emotional Dysregulation variable, again probably caused by low
prevalences of PD traits in the G2 male sample. The model for females fitted the data
quite well. A non-significant general transmission effect was found, and the female
model was improved by adding specific transmission effects, for both Compulsivity
(largest transmission effect) and Dissocial Behaviour (second largest specific transmission
effect). The specific transmission effect for Dissocial Behaviour was found to be almost
significant.

Both the male and the female models were improved by adding specific transmission
effects, both for Compulsivity (largest transmission effect) and Dissocial Behaviour (the
second largest specific transmission effects). These two are probably most closely
related to externalising behaviours, although it is interesting that a specific transmission
effect was not found for disinhibited behaviour.

The results suggest that a model organised around four domains of personality fits the
structure of PD traits in this community sample. The four-factor model fitted well for
females. The specific transmission effects found in the structural equation models in
this article in contrast to the other studies that found quite different results and little evi-
dence of specific transmission effects, probably reflects the fact that we have looked at a
much broader range of psychopathology than the previous studies reviewed earlier, par-
ticularly Hicks et al. (2004), who only looked at externalising disorders.

There are some important limitations to the study. Firstly, the screening instrument has
been shown by several studies to inflate the diagnoses of PDs by approximately 20%,
compared to the full SCID-II interview (Ekselius et al., 1994). However, this is a limitation
with all screening instruments, and studies often have to make compromises due to time
and funding constraints, yet still achieve a sample size large enough for statistical ana-
lyses. Although several studies have shown that manipulating diagnostic thresholds
leads to improvements in sensitivity and specificity, most studies have only found accep-
table levels of concordance between data from screening questionnaires and clinician
ratings (Ekselius et al., 1994; Ullrich et al., 2008). Because of these concerns, PD traits
were analysed as dimensional constructs, but problems surrounding over-diagnosis
with screening instruments still apply to some extent.

The mode of administration of the SCID-II screening questionnaire also needs to be
mentioned briefly, as it could be a further limitation. The SCID-II screening questionnaire
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was the final section of the G3 social interview that lasted, on average, one hour and 41
min. It is possible that interviewees were tired by this stage; many interviewees com-
plained about the length of the questionnaire. The G2 males’ SCID-II was completed in
a separate medical interview and was not part of the social interview. This difference in
method could be responsible for some of the differences in PD traits in the two
generations.

Criticisms of the use of self-completion questionnaires are often made. It is suggested
that they are inappropriate to assess certain types of PD where lack of personal insight or
dishonesty are features of the disorder. They also receive further criticism because some
PDs, particularly schizotypal PD, involve traits which ideally need to be observed by a clin-
ician, such as ‘odd thinking and speech’ and ‘inappropriate or constricted affect’ (two of
the traits for schizotypal PD). The present analysis attempted to compensate for this by
using data from the Screening Version of the Hare Psychopathy Checklist (PCL: SV; Hart
et al., 1995), because these observed items had been rated as part of the PCL: SV
assessment.

Secondly, structural equation modelling (SEM) has several limitations as a data analytic
technique. Some relevant general concerns are described below, but much more detailed
criticisms can be found in Tomarken and Waller (2004), Barrett (2007), Bentler (2007), and
Steiger (2007). SEM models are approximations, and the technique cannot be used to
definitely establish that any particular model is correct. Furthermore, even SEM models
that appear to fit the data well can have additional problems; one of the most
common criticisms of SEM is that important variables may have been omitted from the
model. Therefore we cannot assume that a model that fits the data well includes all
the key influencing variables. Tomarken and Waller (2003) have cautioned that the
indices that are commonly used to evaluate the fit of a model can often be too lenient.
They refer to several simulation studies that have provided some evidence that statistics
used to assess fit are dependent on many other different factors, including the size of the
sample, the number of parameters in the model and the method used to estimate the
model, and are not sufficiently sensitive to misspecified models. Ultimately, determining
model fit can be quite subjective (Marsh et al., 2004), so caution is advisable when inter-
preting results.

Livesley’s (2007) model could also be criticised for the way traits are allocated to each
of the four domains (see Table 1); some traits are assigned to one domain, yet could argu-
ably belong to another, for example, the oppositional trait forms part of the Emotional
Dysregulation trait, yet may be more conceptually related to the Dissocial Behaviour
domain. The same argument may also apply to some of the other primary traits.

Finally, the extent to which PD traits are stable across the life course is a matter of
debate. The G2 males were approximately 48 years old when they completed the SCID-
II questionnaire, but the average age of the G3 offspring when they completed the assess-
ment was 25 years old. It is probable that the PD traits in the G2 male sample have
declined as they have got older and therefore differences in prevalences are explained
by age. Several studies have shown that normal personality traits display high levels of
stability, often for periods as long as 30 years (Cadoret et al., 1995; Jaffee et al., 2003; Lives-
ley et al., 1993). However, Bierut et al. (1999) have provided evidence to suggest that the
severity of PD traits declines with age.
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Despite these problems, we would argue that we have demonstrated a plausible
model of the intergenerational transmission of PDs from fathers to female offspring.
More research is needed to investigate this transmission for male offspring.

Implications

The challenge is to translate research findings into effective policy interventions. It is
essential that empirical findings are useable.

Policy interventions can be made at two levels to prevent intergenerational continu-
ities in personality difficulties: Firstly, preventative programmes can be targeted at
young children who are at high risk of negative outcomes, because of their exposure
to environmental risk factors. Secondly, programmes can be targeted at parents who
have personality difficulties. These interventions are valuable as both the parent and
their children will benefit. For reviews of intervention programmes, see Farrington (2021a)

Parent training programmes have been developed as response to research evidence
that deficiencies in the parenting of antisocial parents have a causal role in the develop-
ment of antisocial and possibly later criminal behaviour in their offspring. Several
approaches to parent training have been developed, most notably by Patterson (1982)
and Webster-Stratton (2000). Parent training programmes teach parents to implement
a structured approach of rewards, appropriate punishments, active engagement and
supervision with their child. Evidence suggests that this approach will improve the behav-
iour of their child (and the parent–child relationship) in the short term and reduce future
negative outcomes for children, such as becoming involved in antisocial or criminal
behaviour. Parent training progrmmeams have been the subject of several systematic
reviews and meta-analyses, which provide results highlighting their effectiveness. For
example, in a recent systematic review and meta-analysis of 28 Randomized controlled
trials Michelson et al. (2013) found that parent management training had significant
benefits for the treatment of children with disruptive behaviour. A Cochrane review
(Barlow et al., 2014) has shown that parenting programmes can also have positive
benefits for parental psychosocial wellbeing. They reviewed 48 studies and found that
attendance at group-based parenting programmes led to significant reductions in par-
ental depression, anxiety, stress, anger, guilt and improvements in confidence and
levels of satisfaction with their partner relationship in the short-term. Effects on stress
and confidence were still significant after six months.

Research has shown that those with antisocial PD and severe mental illness often have
comorbid substance misuse disorders. These individuals also have higher prevalence rates
of substance misuse; they start using substances at an early age and become addicted
more quickly. There are substantial costs associated with their health and also for their
family. They also frequently involved with the criminal justice system. Clearly, effective
interventions are needed. Often there is a very strong family history of substance
misuse which contributes to a more stressful family home life. Mueser (2003) suggests
that as those with severe personality disorders and substance misuse disorders would
benefit from intensive community-based treatment approaches. He advocates an Asser-
tive Community Treatment (ACT) model which is an intensive programme, which engages
the whole family, who become part of the treatment programme. It and is provided in
settings that are familiar to the client. Mueser (2003) has also suggested that those
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with antisocial PD and substance misuse disorders respond well to ‘contingent reinforce-
ment’ as family members offer to lend money to substance dependent family members,
and this both worsens their addiction and causes arguments in the family home. Interven-
tions based on this problem solving approach have shown initial promising results with
reductions in substance misuse up to two years after treatment.

Whether the intergenerational transmission of PD is general or specific has important
implications for interventions. For example, it is desirable to identify factors that mediate
PD transmission. In previous research (Auty et al., 2015), the father’s employment pro-
blems was identified as an important mediator of PD transmission. This suggests that,
in order to reduce PD transmission, it would be advantageous to try to improve the
father’s employment history, for example in a programme such as the National Supported
Work Demonstration Project (Uggen, 2000). However, if PD transmission is specific, it
would be desirable to (a) identify persons who are most at risk of a particular type of
PD transmission (e.g. those who have emotional dysregulation), and (b) identify the
specific mediators of this specific type of PD transmission that should then be targeted
in intervention programmes. This surely would prove to be a beneficial research
agenda for the future.

Note

1. The APA Dictionary of Psychology defines a Heywood case as ‘any correlation coefficient,
regression coefficient, factor loading, or similar parameter estimate having a value that is
impossible or very rare (e.g., a negative error variance estimate). Heywood cases may indicate
any of the following: a sample that is too small to adequately estimate the parameters; data
that do not have a normal distribution or that contain outliers; a misspecified model that is
not appropriate for the data; or a parameter whose true value is so close to a boundary (e.g., 1
or 0) in the population that its estimate exceeded this limit due to sampling fluctuation’ (Van-
denBos, 2015). See also Heywood and Filon (1931).
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