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ABSTRACT

Previous studies have identified the relationship between parental loss and psychopathology later in life.
However, this relationship varied depending on the kind of loss, the parent involved, and the type of
psychopathology. In the present study, we examined the association between parental loss (any loss,
death, and separation) during childhood and lifetime risk for seven common psychiatric and substance
use disorders in a sample of 2605 male twins from the Virginia population-based twin registry. Using
structural equation modeling (SEM), we also examined the extent to which the influence of parental loss
contributes to adult psychopathology. Parental separation was associated with a wide range of
adult psychopathology, whereas parental death was specifically associated with phobia and alcohol
dependence. Maternal and paternal separations were almost equally associated with most forms of
psychopathology. SEM suggested that parental loss accounted for about 10% of the variance of adult
psychopathology, of which parental separation had the strongest impacts on risk for depression and
drug abuse/dependence (11% of the total variance). Our findings suggest that early parental separation

has stronger and wider effects on adult psychopathology than parental death.

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

In “Mourning and Melancholia” Freud (1917) wrote about the
relationship between object loss and depression. Since then,
parental loss during childhood has been widely considered as an
important risk factor for adult psychopathology such as depression
(Brown et al., 1977; Roy, 1985; Kendler et al., 1992), anxiety
disorders (Raskin et al., 1982; Faravelli et al., 1985; Torgersen,
1986; David et al,, 1995), and alcohol dependence (Lewis and
Bucholz, 1991; Isohanni et al., 1994; Kendler et al., 1996). Attach-
ment theory proposed by Bowlby (1980) has postulated that loss
experiences have both immediate and long-term consequences
and serve as risk factors for adult psychopathology. The onset of
depression is earlier for those who experience childhood adver-
sities, suggesting recurrent psychopathology as a potential
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pathway for the associations (Widom et al., 2007). However, one
study reported that childhood adversity was associated with onset
but not with persistence of psychopathology (Kessler et al., 1997),
while the other reported that the associations between childhood
adversities and psychopathology did not greatly attenuate across
the lifecourse from adolescence to mid-life (Clark et al., 2010).
Most early research has referred to parental loss without
differentiating between parental death and separation. As
Tennant (1988) emphasized, parental death and separation have
different implications. He suggested that parental loss itself is
not the critical factor but the consequence of parental loss such
as inadequate parental care and family instability is more
important as a risk factor for offspring psychopathology. In
accordance with this view, several studies have indicated that
parental separation, either from divorce or other factors, was
strongly associated with increased risk of major depression
(MD), while such association was less clear for parental death
(Hallstrom, 1987; Kendler et al., 1992; Agid et al., 1999). Also,
since most studies have focused on depression and related
conditions, little is known about the relationship between
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parental loss and other specific types of psychopathology
(Canetti et al., 2000; Jacobs and Bovasso, 2009).

Several studies suggest that gender may modify the relation-
ship between parental loss and offspring psychopathology
(Tieman et al., 2005; Lizardi et al., 2009). Maternal loss tends to
be more strongly associated with offspring psychiatric disorders
than paternal loss (Brown et al., 1977; Kunugi et al., 1995). Lloyd
(1980) suggested that early permanent separation from the same-
sex parent may have more detrimental impacts. Some research
indicated that patients who had experienced the death of or
separation from the same-sex parent in childhood reported more
severe depressive symptoms (Takeuchi et al., 2003). One of the
reasons why maternal separation has been observed to be detri-
mental more often than paternal separation might be because
most previous studies have often been limited to female samples
(Hallstrom, 1987; Kendler et al., 1992, 1996). On the contrary,
Donald et al. (2006) propose that parental loss may be particularly
troublesome for males because it is typically the father who is
absent. Therefore, more studies are needed to examine the effects
of parental loss on psychopathology in male offspring.

The aim of the present study is to examine the impact of
parental loss during childhood on risk for adult psychopathology
using a large population-based sample of male twins. We tried to
answer the following four questions: (1) Which type of parental
loss (i.e., death or separation) has more significant effects on risk
for adult psychopathology? (2) Does parental loss have any
diagnostic specificity as a risk factor? (3) Is maternal loss more
strongly associated with psychopathology than paternal loss in
male offspring? (4) What is the relative strength of contribution of
parental death and separation to adult psychopathology?

2. Methods
2.1. Subjects

We used twin data collected in first (1993-1996) and second (1994-1998) wave
interviews with Caucasian adult male twins born between 1940 and 1974 from the
population-based Virginia Adult Twin Study of Psychiatric and Substance Use
Disorders (VATSPSUD) (Kendler and Prescott, 2006). Of 9417 eligible individuals for
the first wave, interviews were completed, typically by telephone, with 6814
(72.4%). At least 1 year later, the twins were recontacted to schedule a second wave
interview. This interview was completed, mostly face-to-face, with 5629 (82.6%) of
eligible twins. The assessment of parental loss mentioned below was conducted
only at the second wave interview. The present study was based on data from the
second wave interview of 2605 adult twins from male-male pairs (701 mono-
zygotic (MZ) twin pairs, 485 dizygotic (DZ) twin pairs, and 233 twins without a co-
twin report). Zygosity was determined by a combination of standard questions,
photographs, and DNA analysis (Kendler and Prescott, 2006). At the time of the
second wave interview, the subjects were 20-58 years old (mean age=36.8 years,
S.D.=9.1). The two members of each twin pair were interviewed by different
interviewers who were clinically trained. Each interview was reviewed twice for
completeness and consistency. This project was approved by the Office of Research
Subjects Protection at Virginia Commonwealth University. Signed informed or verbal
consent was, respectively, obtained prior to face-to-face and telephone interviews.

2.2. Early parental loss

Childhood parental loss was defined as a disruption of the parent-child
relationship prior to age 17. For these analyses, we examined two causes of
parental loss: death and all other causes (for simplicity, we refer to the latter as
“separation”). Of these separations, 79% were due to parental divorce while the
remainder was due to a prolonged parental absence ( > 6 months) without divorce.

2.3. Definitions of psychiatric and substance use disorders

The diagnoses considered in this study included MD, generalized anxiety
disorder (GAD), phobia, panic disorder, alcohol dependence, and drug abuse and
dependence. These disorders were diagnosed by personal interview using an
adaptation of the Structured Clinical Interview for DSM-IV Disorders (SCID) (First
et al,, 1997) and DSM-IV criteria (American Psychiatric Association, 1994) with

three exceptions (phobia, panic disorder, and GAD). Phobia was diagnosed using an
adaptation of DSM-III-R criteria (American Psychiatric Association, 1987), which
required the presence of one or more of 22 fears that the respondent recognized as
unreasonable and that, in the judgment of the interviewer, objectively interfered
with the respondent's life. Since a relatively low prevalence of GAD and panic
disorder had been problematic in previous analyses (Hettema et al., 2001; Kendler
et al., 2001), we adopted broader definitions of these conditions using modified
DSM-III-R diagnostic criteria. For panic disorder, a history of panic attacks that met
at least two symptomatic criteria was required (2.2% for broader definition and 1.0%
meeting criteria for the full diagnosis). GAD was diagnosed when the minimum
duration of illness was 1-month rather than 6-month (18.2% for broader definition
and 8.4% meeting criteria for the full diagnosis). We have shown that these
approaches reflect the same continuum of liability as the fully syndromal disorders
(Hettema et al., 2001; Kendler et al., 2001). Our estimates of lifetime prevalence for
psychopathology were generally greater than those reported in previous studies
(Kessler et al, 2005), which was because we utilized methods to encourage
“effortful responding” with a semi-structured interview and assessed last-year
history and a lifetime history of disorders before the last year in two separate
sections, combining these to estimate lifetime prevalence.

2.4. Data analyses

24.1. Logistic regression analysis

We examined the relationship between parental loss and risk for lifetime
psychiatric and substance use disorders using logistic regression analysis. Odds
ratio (OR) of adult psychopathology was calculated by entering parental loss (any
loss, death and separation) as an independent predictor. We included the subject's
age at interview as a covariate in the model because it significantly predicted
premature parental loss. To correct for the non-independence of data from a twin
pair, the generalized estimating equation (GEE) implemented in PROC GENMOD
(SAS Institute Inc., Cary, NC, USA) was used. We first examined the effect of any loss
(including both death and separation) on adult psychopathology and then the
effect of any death and any separation. Next, we examined the effect of parental
separation from mother and father separately. We did not conduct the same
analyses of parental death because it was marginally significantly associated with
only two disorders (phobia and alcohol dependence). Earlier parental loss may be
critical for onset and persistence of psychopathology (Clark et al., 2010). Therefore,
we also examined whether age at loss and duration of the effect (age at interview
minus age at loss) had impacts on risk for adult psychopathology, limiting the
analyses to those twin families who reported a loss. When there were differences in
the reported age of the twins at the time of loss, the mean of the reports of the two
twins was used. The analyses conducted here were not corrected for multiple
comparisons because they were too conservative for common psychiatric disorders
that are often comorbid with each other. The OR was obtained by exponentializing
the logistic regression coefficient. P-values less than 0.05 are set as significant and
are reported two-tailed.

2.4.2. Structural equation modeling (SEM)

SEM was conducted using the program Mx (Neale et al., 2006). In the classical
twin model, the goal is to quantify the total phenotypic variance in risk liability into
that accounted for by additive genetic (A), shared environmental (C), and individual
environmental factors and measurement error (E). In this model, it is assumed that
MZ twins share 100% of their genes and DZ twins share, on average, 50% of their
segregating genes. It is the covariance patterns of reared-together MZ and DZ twin
pairs that are used to estimate A, C, and E. The model used in this report differs
from the traditional twin model in that, in addition to the standard latent shared
environment component, the model also include a specified shared environment:
childhood parental loss. Age at interview was also included as a covariate. The full
model used in the present study is illustrated in Fig. 1. This model included age at
interview, parental death, and parental separation in addition to latent ACE factors.
It is typical to prune the full model down to the “best” model with fewer parameters
using Akaike's Information Criterion (AIC) (Akaike, 1987) in which a more negative AIC
value indicates better fit. The model could be divided into two parts: a standard twin
model (ACE model depicted in the upper half of Fig. 1) and a “loss model” (model
including the measured environmental variables of loss depicted in the lower half of
Fig. 1). First, the best-fitting twin model was determined with all of the variables. After
the ACE full model being fit to the data, a series of reduced models was tested. The AE
model tested the hypothesis of no effects of shared environment, the CE model tested
no additive genetic effects, and the E-only model tested no effects of either shared
environment or genetic factors. Next, the best model was determined, eliminating the
effects of parental death or separation.

3. Results

Of 2605 twins, 584 (22.4%) reported childhood parental loss.
A total of 184 (7.1%) twins reported parental death in childhood,
while 400 (15.4%) twins reported parental separation. Of those,
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316 (79.0%) twins experienced parental divorce. Paternal loss
(death or separation) occurred about three times as frequently as
maternal loss. The reports of parental loss (both death and
separation) during childhood and age at loss were perfectly
concordant between twins.

Table 1 presents the impact of early parental loss (any loss,
death, and separation) on risk for adult psychopathology including
age at interview as a covariate. Both any parental loss and
separation significantly predicted risk for all disorders except
phobia (ORs ranged between 1.45 and 2.03). By contrast, parental
death was marginally significantly associated with only risk for
phobia and alcohol dependence (both of p-values < 0.05). We also
examined the impact of age at parental loss (any loss, death, and
separation) and duration (age at interview minus age at loss) on
risk for adult psychopathology, although no association was
observed (all of p-values > 0.05). However, as we only examined
the relationship between these effects (age at loss and its dura-
tion) and lifetime risk for psychiatric disorders, our findings did
not mean that earlier parental loss had no effect on onset and
persistence of psychopathology.

MZ=10orDZ=05

E A C A
= @ c c A
Twin1 Twin2
Diagnosis Diagnosis
A
Separation Death Age

S

Fig. 1. The twin fitting model, incorporating parental loss as a specified common
environment. Observed variables are placed in boxes and latent variables are
placed in circles. Standardized regressions are depicted as one-headed arrows and
correlations are depicted as two-headed arrows. MZ, monozygotic; DZ, dizygotic.

Table 1

As parental separation was significantly associated with almost
all disorders, the impacts of separation from mother and father
were compared. The impact of separation from mother and father
on risk for offspring psychopathology was almost equal except
phobia and alcohol dependence. For these two, maternal separa-
tion was a stronger predictor than paternal separation which was
not significantly associated with the disease risk. Among other
disorders, paternal separation was significantly associated with
MD and drug abuse/dependence, while maternal separation was
associated with drug dependence.

We also conducted SEM to determine the best-fitting twin
model including measured environmental variables of parental
loss (death and separation) controlling for age at interview
(Fig. 1). Consistent with Table 1, the twin model with separation
and age was the best fit for MD, GAD, panic disorder, and drug
abuse/dependence, suggesting that early parental separation
rather than parental death had significant effects on risk for
these disorders (Table 2). For phobia and alcohol dependence,
the best model included all parameters (death, separation, and
age at interview), showing that both parental death and separa-
tion had significant impacts on risk for psychopathology
(Table 2). When AIC values were compared between the full
model (the ACE model with all the parameters) and the best-
fitting model, no significant difference was observed for any
disorders (p > 0.05, Table 2). Therefore, the parameter estimates
and associated 95% confidence intervals (CI) from the full model
with all the parameters are presented (Table 3). Parental loss
(death and separation) accounted for about 10% of the total
variance of each disorder. In most cases, the variance due to
parental separation was larger (range from 2% to 11%) than that
due to parental death (range from 0% to 5%), although the
differences were not statistically significant. The estimates of
the variance due to separation significantly deviated from zero
for all disorders except phobia. The impacts of the same
environmental adversity have been reported to be different
across different disorder categories (Hicks et al., 2009a,
2009b), we also examined whether the effect of parental
loss was different between internalizing (MD, GAD, phobia,
and panic disorder) and externalizing (alcohol dependence
and drug abuse/dependence) disorders. Similar results were
found between two disorder groups that parental separation
had significant and moderate effects (8% for internalizing dis-
orders and 9% for externalizing disorders), while genetic factors
had higher effects on externalizing disorders than on internaliz-
ing disorders (54% for externalizing disorders and 14% for
internalizing disorders).

0Odds ratio of association between parental loss and risk for male offspring psychopathology.

Diagnosis Prevalence (%) Any loss (N=584) Death (N=184) Separation (N=400) Separation
Maternal (N=133) Paternal (N=362)

MD (26.2) 1.77%%* (1.39-2.27) 1.04 (0.72-1.51) 2.01%** (1.38-2.91) 1.51 (0.99-2.31) 1.65"* (1.25-2.18)
GAD (18.2) 1.45** (1.11-1.89) 0.86 (0.53-1.37) 1.45** (1.11-1.89) 1.56 (0.99-2.44) 1.31 (0.97-1.78)
Phobia (21.9) 1.28 (0.98-1.68) 1.42* (1.00-2.00) 1.29 (0.98-1.68) 2.09%** (1.35-3.23) 0.94 (0.68-1.30)
Panic disorder (2.2) 2.03* (1.10-3.77) 0.78 (0.24-2.52) 2.01* (1.09-3.72) 1.63 (0.59-4.49) 1.73 (0.83-3.60)
Alcohol dependence (24.0) 1.56%* (1.20-2.02) 1.55* (1.05-2.29) 1.57%% (1.21-2.03) 2.34™% (1,54-3.55) 113 (0.83-1.52)
Drug abuse (21.6) 1.87%%* (1.42-2.46) 1.09 (0.71-1.67) 1.87%%* (1.42-2.46) 1.41 (0.89-2.24) 1.77%%* (1.30-2.41)
Drug dependence (7.6) 2.02%%* (1.39-2.93) 1.05 (0.54-2.02) 2.01%%* (1.39-2.92) 2.03* (1.10-3.72) 1.63* (1.07-2.48)

N=2605, model includes age at interview as a covariate. MD, major depression; GAD, generalized anxiety disorder.

95% confidence intervals (CI) in parentheses.
*p <0.05.
**p<0.01.
¥ p < 0.001.
% p < 0.0001.
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Table 2
AIC values of each model with parameters.

Diagnosis N ACE model™* Best fitting model with parameters X2 d.f. p
ACE AE CE Model All (D, S, Age) D, Age S, Age

INT 2594 —1658.6 —1660.4 —1659.5 AE —1660.4 —1644.1 —1658.0 1.8 1 0.18
MD 2595 —2235.6 —2237.6 —2236.3 AE —2237.6 —2219.6 —2239.5 3.9 2 0.14
GAD 2598 —2713.5 —2715.3 —2715.4 CE —2715.4 —27104 —2716.7 3.2 2 0.20
Pho 2595 —2455.5 —2457.5 —24559 AE —2457.5 —2456.2 —2455.9 2.0 1 0.16
Panic 2594 —4637.0 —4639.0 —4637.9 AE —4639.0 —4636.5 —4640.9 3.9 2 0.14
EXT 2594 —1994.0 —1996.0 —1979.9 AE —1996.0 —1979.4 —1990.5 2.0 1 0.16
ALC 2594 —2388.3 —2390.3 —2382.9 AE —2390.3 —2382.1 —2388.1 2.0 1 0.16
Drug abuse 2606 —2698.0 —2700.0 —2678.3 AE —2700.0 —2684.5 —2701.9 3.9 2 0.14
Drug dep 2606 —3860.1 —3862.7 —3855.4 AE —3862.7 —3852.5 —3864.6 4.5 2 0.11

AIC, Akaike Information Criterion; A, additive genetic effects; C, shared environmental effects.

E, individual environmental effects and measurement error; S, Parental separation; D, parental death; Age, age at interview; d.f., degrees of freedom.

INT, internalizing disorders including MD, GAD, phobia, and panic disorder.

EXT, externalizing disorders including alcohol dependence and drug abuse/dependence.

Best fitting model was shown in bold.

* All models included parameters of S, D and Age.
** No significance was observed between the model and ACE full model.

Table 3

Proportion of variance in liability to male offspring psychopathology.
Diagnosis Variance (%) (95% CI)

A C E D S

INT 14 (0-32) 8 (0-28) 67 (58-77) 2 (0-12) 8 (2-18)
MD 24 (0-40) 7 (0-32) 59 (49-70) 0 (0-5) 11 (4-22)
GAD 9 (0-31) 8 (0-26) 78 (64-90) 1(0-11) 4(1-13)
Phobia 20 (0-32) 0 (0-24) 73 (62-86) 4 (0-16) 2 (0-9)
Panic disorder 38 (0-66) 0 (0-52) 52 (25-88) 1 (0-36) 9 (1-31)
EXT 54 (27-62) 2 (0-25) 29 (23-37) 6 (0-20) 9 (2-20)
Alcohol dependence 45 (13-57) 3 (0-30) 41 (32-51) 5(0-19) 6 (1-15)
Drug abuse 66 (38-74) 2 (0-27) 21 (15-28) 0 (0-7) 11 (3-24)
Drug dependence 62 (17-71) 0 (0-38) 27 (17-41) 0 (0-10) 11 (2-27)

A, additive genetic effects; C, shared environmental effects; E, individual environmental effects and measurement error.

D, parental death; S, parental separation.
Cl, confidence intervals; MD, major depression; GAD, generalized anxiety disorder.
INT, internalizing disorders including MD, GAD, phobia, and panic disorder.

EXT, externalizing disorders including alcohol dependence and drug abuse/dependence.
The values for age are not shown because it accounted for less than 0.1% of the variance.

4. Discussion

We examined the association between parental loss and risk for
seven common psychiatric and substance use disorders in a
population-based sample of male twins. We also estimated the
degree to which specific environmental risk factors (parental
death and separation) contribute to individual differences in adult
psychopathology. We will review our findings in turn.

We first examined the association between parental loss prior
to age 17 and risk for seven common psychiatric and substance use
disorders in male offspring. Parental loss due to any loss or
separation was associated with all disorders except phobia,
whereas parental death was associated with only phobia and
alcohol dependence. The associations were not specific to age at
parental loss and its duration. Also, the effect of loss due to
separation was more striking than loss due to death, which is
consistent with the findings in previous studies (Kendler et al.,
1992, 2002; Canetti et al., 2000). We note that there is generally
greater power to detect effects of separation than death due to the
greater frequency with which the former occurred. However,
caution would be needed to interpret the results of psychopathol-
ogy such as phobia because its onset (typically in childhood) may
be earlier than the occurrence of parental loss. Furthermore,

it might not be loss itself but other mediating factors related to
the family environment prior to and following the loss that
predisposes to psychopathology (Tennant, 1988; Agid et al., 1999;
Jordan, 2001). It has been shown that inadequate parenting and
the quality of the relationship with the parent, irrespective of early
loss, may be associated with the development of psychopathology
(Breier et al.,, 1988; Tennant, 1988; Hovens et al., 2010; Otowa et al,
2013).

In accordance with previous studies (Agid et al., 1999; Kendler
et al., 2002; Stikkelbroek et al., 2012), we found no or weak
associations between parental death and psychiatric disorders.
Most studies that detected the association between parental death
and offspring psychopathology assessed relatively short-term out-
comes after parental death (Brent et al., 2009; Kuramoto et al.,
2009). Our previous study demonstrated that the risk for depres-
sive onsets due to parental death returned to baseline within a
limited time whereas a much longer time period was required for
the risk due to parental separation to return to baseline (Kendler
et al., 2002). Furthermore, a large number of animal and human
studies suggest long lasting effects of chronic stress on the brain
structure involved in psychiatric disorders (Lupien et al., 2009). In
addition, these studies suggest that there may be early windows of
vulnerability in certain area of developing brain that is most
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susceptible to adversity. These reports support the reasons why
we could not detect strong associations between parental death
and lifetime psychopathology, because the effect of parental death
persists relatively a short time and has weaker impact on adult
psychopathology than that of parental separation.

When the impact of parental separation from mother and
father was examined separately, separation from mother and
father was associated with comparable increase in risk for most
disorders except phobia and alcohol dependence. The results are
consistent with the findings showing that MD was equally
associated with maternal and paternal separations in females
(Kendler et al., 1992) but are inconsistent with some other studies
suggesting that maternal separation was more important than
paternal separation in the pathogenesis of illness (Kunugi et al.,
1995; Agerbo et al., 2002). We noted that the analyses of paternal
separation tended to be more powerful since the prevalence of
paternal loss was observed to be greater than that of maternal
separation. For phobia and alcohol dependence, however, the
impact of maternal separation on risk for these disorders was
significantly larger than that of paternal separation. These results
are incompatible with prior studies suggesting that loss of the
same-sex parent (i.e., father in this study) may have a more
detrimental impact (Lloyd, 1980; Takeuchi et al., 2003). In the
present study, a stronger risk for phobia and alcohol dependence
associated with maternal separation than paternal separation may
be attributed to the separation from the primary caregiver, who
usually is the mother (Harris et al., 1986). For example, phobias or
other anxiety disorders may be related to fear of abandonment
from the parent on whom children cannot rely for their future care
(Schoenfelder et al., 2011). In the present study, we could not
conclude that paternal separation has stronger effects on psycho-
pathology in male offspring than maternal separation.

Using SEM, we examined the extent to which this specified
environmental factor contributes to risk of adult psychopathology.
We found moderate impact of parental loss on risk of adult
psychopathology. As also shown by logistic regression analyses,
SEM suggested that parental separation had higher impact on
disease risk than parental death (2-11% vs. 0-5% of the total
variance). For all disorders except phobia, our variance estimates
for separation significantly deviated from zero, suggesting that
parental separation was a significant predictor of a wide variety of
adult psychopathology. We also examined whether the impacts of
parental loss were different between internalizing and externaliz-
ing disorders. Our results showed similar impacts of parental
separation and death across the two disorder categories, while
genetic factors had stronger effects on externalizing disorders than
internalizing disorders. Our findings are consistent with the
results reported in previous studies that genetic factors were
important in the etiology of externalizing disorders while indivi-
dual environmental factors were important in the etiology of
internalizing disorders (Hicks et al., 2009a, 2009b). The amount
of variance in liability for each disorder was larger than that
reported in previous studies in which parental loss accounted for
less than 5% of variance (Kendler et al., 1992; Battaglia et al., 2009).
The differences in the amount of variance in liability for disorders
may be attributable to the differences in population (all subjects
were males in the present study), sample size, and measurements
for diagnosis. Also, considering the evidence that childhood
adversities are highly comorbid, it is likely that other adversities
and indirect effects of parental loss (such as child abuse and family
pathology) may inflate the associations.

In the present study, parental loss was conceptualized as a
specified form of family environment which was perfectly con-
cordant between twins. However, as reviewed by Turkheimer et al.
(2005), twin studies including a family variable could provide
misleading estimates of environmental effects that may be biased

by genetic factors. Because parental loss could be mediated by
genetic and other environmental confounding factors (e.g., par-
ental psychopathology and socioeconomic status), it would be
difficult to determine whether the effect of parental loss was
genetic or environmental. In future research, twin model including
gene x environmental interaction (Purcell, 2002) and family based
studies (such as the twin-family design incorporating measures of
parental psychopathology and the children of twins (CoT) design
with genetic and environmental variation in family-level risk
factors (D’Onofrio et al., 2013)) would be needed to examine
actual environmental causation.

4.1. Limitations

The results in the present study should be interpreted in the
context of several limitations. First, this study included only
Caucasian male twins. It cannot be assumed that parental loss is
associated with risk for psychiatric disorders in the same way in
families with non-twin offspring or in other races and cultures.
Second, we largely relied on retrospective reports of both parental
loss and onset of disorders. Patients with current psychiatric
disorders might have exaggerated the relationship between par-
ental loss and subsequent onset of illness. In this study, however,
this is less likely because, although twin and his co-twin were
interviewed individually, reports of parental loss during childhood
were perfectly concordant between twins. Third, in the present
study, we did not control for other adverse childhood experiences
such as parental conflict and parent-child relationship due to our
detailed focus on effects of loss across psychopathology. More
complex models have been tested with these data for MD only
(Kendler et al., 2006). Since childhood adversities are highly
comorbid (Benjet et al.,, 2010) and correlated with each other
(Hicks et al., 2009a), parental loss could be a representative of
childhood adversities. However, multiple adversities have a cumu-
lative impact on later psychopathology (Melchior et al., 2007), a
broad range of such variables should be included in the future
analysis. Fourth, in the cross-sectional design, we cannot draw any
conclusions about the causal role of parental loss in the onset and
development of psychopathology in later life. Longitudinal studies
are needed to understand the biological and psychological
mechanisms by which types of parental loss (death, divorce, and
other types of separation) may contribute to the development and
course of psychopathology.

4.2. Conclusion

Our findings suggest that parental separation has stronger and
wider effects on offspring psychopathology than parental death in
males as observed in females. Further research is warranted in
larger prospective cohorts to confirm our findings and elucidate
the mechanisms by which parental loss impacts risk.
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