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cohort study

Background

Many studies have reported associations between prenatal
stress and the development of psychotic, anxiety and depressive
disorders; however, to date no studies have investigated
potential associations with personality disorders.

Aims
This study investigated potential associations between exposure
to prenatal stress and personality disorder in offspring.

Method

In a subsample (N = 3626) of a large Finnish birth cohort, we used
logistic regression models to examine associations between self-
reported maternal stress during pregnancy, collected monthly
during antenatal clinic appointments, and personality disorder in
offspring. Familial and outcome information were obtained by
linking data from the Finnish Hospital Discharge Register and the
Finnish Population Register.

Results

Compared with those unexposed, children exposed to any
maternal stress during gestation had three times the odds

of developing a personality disorder (odds ratio 2.76, 95% ClI
1.59-4.80, P = 0.000). Those exposed to moderate stress had
three times the odds (odds ratio 3.13, 95% Cl 1.42-6.88, P = 0.005)
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and those exposed to severe stress had seven times the odds
(odds ratio 7.06, 95% ClI 2.10-23.81, P = 0.002) of developing a
personality disorder. These associations remained after adjusting
for parental psychiatric history, comorbid psychiatric diagnoses,
prenatal smoking and antenatal depression.”

Conclusions

Exposure to stress during gestation increases the odds of
personality disorder in offspring, independent of other psychi-
atric disorders. These results suggest the assessment of mater-
nal stress and well-being during pregnancy may be useful in
identifying those at greatest risk of developing personality dis-
order, and highlight the importance of prenatal care for good
maternal mental health during pregnancy.
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In recent decades, it has become clear that understanding early life
risk factors is vital for the prevention and management of future
psychiatric disorders." Investigations into common psychiatric dis-
orders have highlighted various early life risk factors, such as pre-
natal stress, social support, maternal anxiety, early life trauma and
childhood temperament."> However, there is a current gap in the
literature regarding potential early life risk factors for personality
disorders. Personality disorders have a large personal and societal
impact including psychosocial impairment,® increased rates of
suicide,*> functional impairment® and long-term health service
use.> However, it has also been shown that early intervention is
effective in reducing the impact of personality disorder® and, there-
fore, early identification of those at risk for personality disorder is an
important goal. Childhood trauma (including physical and sexual
abuse, separation from or loss of parents, and non-secure parent—
child bonding) is one of the early life risk factors of personality dis-
order.” Such factors are usually measured retrospectively which
makes them difficult to use as tools for identification of those at
risk of developing a personality disorder.

Personality disorder tends to be comorbid with other
psychiatric disorders.® Individuals with a prior diagnosis of a
personality disorder are significantly more likely to develop other

* This article was originally published showing the wrong odds ratio in
the abstract and with reversed values in 2 tables. This has now been
corrected. The full details of the correction can be found at https://doi.
0rg/10.1192/bjp.2020.50.

https://doi.org/10.1192/bjp.2019.190 Published online by Cambridge University Press

psychiatric disorders than those without a prior personality
disorder diagnosis, and those with a history of mood disorders are
more likely to be diagnosed with a personality disorder.
Previously, we found a significant association between exposure
to prenatal stress and the development of mood disorders.”
Several other studies have reported associations between prenatal
stress and mental disorders such as depression,'’ anxiety'' and
schizophrenia.'? Given the lack of specificity in many risk factors
(such as prenatal stress exposure) for psychiatric illness, it is
plausible that personality disorders share risk factors with other
psychiatric disorders. It is important for intervention and
prevention strategies in mental illness to know the shared and
unique factors that contribute to the risk of developing different
outcomes.

In our previous work,” we examined the association between
prenatal stress and mental disorders and found that prenatal
stress significantly increased the risk of mood disorders. Here we
examine the association between prenatal stress and later personal-
ity disorder in offspring. This is the first study to examine exposure
to prenatal stress as a potential risk factor for the development of
personality disorder while controlling for important confounders
such as comorbid psychiatric disorders, maternal reported depres-
sion during pregnancy, maternal smoking during pregnancy and
parental psychiatric history. We hypothesised that exposure to
mental stress during gestation would be associated with increased
odds of developing a personality disorder, independent of any asso-
ciation with other comorbid psychiatric disorders.
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Method

Participants

This study used data from the Helsinki Temperament Cohort, a pro-
spective birth cohort comprising all children born in the greater
Helsinki area between 1 July 1975 and 30 June 1976. This cohort
(N'=6468) was established to examine the effect of prenatal stress
and childhood temperament on mental health outcomes. Here we
report on a subsample of 3626 cohort members whose mothers com-
pleted regular health and well-being assessments during pregnancy.

Ethical approval

Ethical approval for the collection and use of the Helsinki
Temperament Cohort and the corresponding register information
was granted by the Ministry of Social Welfare and Health,
Finland (approval number 1430/69/82).

Prenatal stress

Prenatal stress data were collected during monthly antenatal clinic
appointments. Women attending the clinic with an expected deliv-
ery date between 1 July 1975 and 31 June 1976 were given a booklet
by the attending nurse. The booklet contained 15 identical, remov-
able questionnaires on the health and well-being of the mother
during the preceding month. The questionnaire directly asked
about factors such as subjective stress, subjective feelings of depres-
sion, smoking and physical health. Women were asked to complete
one questionnaire before each monthly clinic appointment. These
prenatal questionnaires included one item on mental stress since
the previous visit, and used a three-point Likert scale, with one indi-
cating no stress, two indicating some stress and three indicating
notable stress. Individuals could request additional booklets if
they attended antenatal clinic appointments more frequently.

Ooutcome data

The primary outcome of interest for this study was the diagnosis of
personality disorder. Outcome data were obtained through linkage
between the Finnish National Population Register and the Finnish
Hospital Discharge Register (FHDR). The FHDR was accessed
in 2005, at which point the cohort members were approximately
30 years old. All diagnoses recorded in the register were coded
using ICD-8 (1967), ICD-9 (1978) or ICD-10 (1992), depending
on the date of diagnosis.

Confounders

We examined the following potential confounders: (a) maternal
and paternal psychiatric history from the FDHR, (b) total prenatal
questionnaires returned, (c) maternal smoking during pregnancy, (d)
maternal report of depression during pregnancy and (e) other psychi-
atric disorders. Unadjusted and fully adjusted odds ratios are reported.

Parental psychiatric history

Maternal and paternal psychiatric history could be associated with
both the experience of stress during pregnancy and with an
increased risk of psychiatric disorder in the offspring. We controlled
for both diagnosed maternal and paternal psychiatric disorder to
attempt to separate the effects of prenatal stress and parental psy-
chopathology. Paternal psychiatric history information was
missing for 73 members of the cohort; these individuals were
excluded from the fully adjusted model. Maternal and paternal psy-
chiatric history information was obtained by linking the Finnish
National Population Registry and the FHDR.

https://doi.org/10.1192/bjp.2019.190 Published online by Cambridge University Press

Number of questionnaires submitted

There was some variability in the number of prenatal questionnaires
returned. Therefore, we adjusted for the numbers of questionnaires
returned to account for this.

Prenatal smoking

Prenatal smoking and prenatal stress have been associated with
similar adverse pregnancy outcomes such as low birth weight and
preterm delivery as well as psychiatric outcomes such as conduct
disorder, attention-deficit hyperactivity disorder and substance
misuse.”> As individuals who are stressed are also more likely to
smoke,'* we controlled for smoking during pregnancy in order to
ensure prenatal smoking was not driving any observed associations
between prenatal stress and personality disorder. Information
regarding maternal smoking during pregnancy was also collected
as part of the prenatal questionnaires. This information was
missing for seven members of the population.

Maternal self-reported feelings of depression

Many studies examining prenatal stress combine prenatal stress,
anxiety and depression into one factor; here we control for maternal
feelings of depression during pregnancy in an attempt to isolate the
effects of maternal stress from maternal depression during
pregnancy. Self-reported maternal depressive symptoms during
pregnancy were recorded as part of the monthly prenatal question-
naires. Information on depressive symptoms during pregnancy was
missing for 17 women.

Comorbid psychiatric diagnoses

We adjusted our analysis of the association between prenatal
stress and personality disorders for other psychiatric disorders,
obtained through the FHDR, to ensure that an association
between the exposure and a comorbid disorder did not drive
any association seen with personality disorder. In this cohort
we previously found significant associations between prenatal
stress and mood disorder, as well as an ‘any diagnosis’ category
which included mood disorders, psychotic disorders and anxiety
disorders.

Data analysis

Using Stata 14.2'° for Windows we ran logistic regression models
examining the association between self-reported maternal stress
during pregnancy and personality disorder in the offspring.
Prenatal stress was recorded using a modal measure of the most fre-
quently reported level of stress throughout pregnancy. A modal
measure of stress was used as it best represented the individual
scores when compared with the mean, which was less accurate due
to variability in the number of returned prenatal questionnaires. If
the modal value was not unique, the higher level was used. We
used a stepwise method of addition of confounders into our
models. This allowed us to assess the impact of each individual con-
founder as it was added. We also adjusted our main outcome associa-
tions for anxiety, mood and psychotic outcomes to ensure any
association seen was not driven by associations with these outcomes.

Results

Descriptive statistics

In total, 3626 members of the cohort returned at least one prenatal
questionnaire; the median number of prenatal questionnaires sub-
mitted per woman was six throughout pregnancy, with the lowest
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Table 1. Distribution of exposure to prenatal stress and confounders
in those with and without a diagnosis of a personality disorder
Offspring personality disorder
Yes No
N (%) N =40 (%) N =3586 (%)

Stress

None 1647 (45.4) 8 (20) 1639 (45.6)

Moderate 1859 (51.3) 28 (70) 1831 (51.1)

Severe 120 (3.3) 4(10) 116 (3.2)
Maternal psychopathology

Yes 224 (6.2) 5(12.5 219 (6.1)

No 3402 (93.8) 35(87.5) 3367 (94.2)
Paternal psychopathology

Yes 207 (5.7) 5(12.5 202 (6.1)

No 3346 (92.3) 35 (87.5) 3312 (93.9)

Missing 73 (2.1) - -
Maternal smoking

No smoking 2570 (70.8) 21 (52.5) 2549 (71.1)

<5 cigarettes daily 408 (11.3) 3(7.5 405 (11.5)

>5 cigarettes daily 641 (17.7) 16 (40) 627 (17.4)

Missing 7(0.2) - -
Maternal depression

None 2141 (59.1) 22 (55) 2119 (59.1)

Moderate 1389 (38.3) 17 (42.5) 1372 (38.3)

Severe 79 (2.2 1(2.5) 78 (2.2

Missing 17 (0.4) - -

number in early pregnancy. In total there were 40 individuals with
personality disorder within the sample of 3626. There was no sig-
nificant difference in prevalence of psychiatric outcomes between
cohort individuals included in this analysis and those not included.
The distribution of reported prenatal stress, personality disorder
and the confounders can be seen in Table 1.

Prenatal stress

Those who were exposed to either moderate or severe stress during
gestation had nearly three times the odds of developing a personality
disorder compared with those unexposed to such stress. This
increase in odds persisted after controlling for important confoun-
ders such as parental psychopathology, maternal smoking during
pregnancy, maternal self-reported depression during pregnancy
and variation in the number of prenatal questionnaires returned.
These associations can be seen in Table 2.

Comorbidity

Of the 40 individuals with personality disorder in the sample, 31 had
at least one comorbid diagnosis of either a psychotic, depressive or
anxiety disorder. In our final analysis we controlled for other indi-
vidual psychiatric diagnoses, as well as an ‘any diagnosis’ category in
addition to the other confounders. All associations between prenatal
stress and personality disorder remain significant after controlling
for other comorbid psychiatric disorders (Table 3).

Discussion

To the best of our knowledge, this is the first study examining the
association between maternal stress during pregnancy and the
later development of personality disorder in the exposed offspring.
Our results suggest that exposure to stress throughout gestation
leads to a more than threefold increase in the odds of personality
disorder in the offspring after controlling for parental psychopath-
ology, maternal smoking during pregnancy and antenatal depres-
sion. When categorising individuals based on the level of stress
reported, those exposed to severe stress showed consistently
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greater odds ratios compared with those exposed to moderate
stress, reaching upwards of a ninefold increase in the odds of per-
sonality disorder in the offspring. This suggests that the subjective
intensity of the experienced stress may moderate the impact of
the stress. We also found that the effect of prenatal stress is inde-
pendent of comorbid psychiatric disorders because the association
persisted after adjusting for diagnoses of a depressive, anxiety or
psychotic disorder.

These results are in line with previous research examining pre-
natal stress and its impact on the mental health of offspring.
Previously, prenatal stress has been associated with an increased
risk of offspring mood disorder,”'® schizophrenia'? and anxiety."!
These results suggest that prenatal stress is a nonspecific risk
factor for mental illness, and also supports current theories suggest-
ing that psychiatric disorders may not be independent constructs
but rather share common aetiologies and symptoms, and differ
mainly in their expression.

The specific mechanism(s) by which prenatal stress increases
the risk of personality disorder are currently unknown. Some poten-
tial explanatory factors for the association include biological factors,
such as an impact of stress on foetal structural neurodevelopment,
and psychosocial factors.

Biological mechanisms

Studies examining structural brain differences between those with
and without personality disorders have shown that those with diag-
nosed personality disorder have significantly reduced hippocampal
and amygdala volumes'® as well as significantly reduced volume in
the frontal lobe,'” left orbitofrontal cortex and right anterior cingu-
late cortex.'® Studies examining the impact of prenatal stress on
childhood brain development have found a widespread reduction
in grey matter volume throughout brain regions including the pre-
frontal cortex, premotor cortex, medial temporal lobe, lateral tem-
poral cortex and postcentral gyrus and cerebellum'® in middle
childhood. Additionally, many patients with personality disorder
show hypothalamic-pituitary-adrenal axis dysregulation, including
higher resting cortisol levels'® and higher cortisol response com-
pared with healthy controls.*® This is similar to findings of higher
stress cortisol responses in those exposed to prenatal depression
and prenatal stress.”*

Genetic predisposition could also play a role in the association
between prenatal stress and later mental disorders in offspring. It
is possible that the association between prenatal stress and person-
ality disorder in offspring is confounded by shared genetic factors,
which may increase the susceptibility to experiencing stress
during pregnancy, as well as increasing the odds of personality dis-
order in offspring. Hannigan and colleagues** found, in a large
Norwegian cohort, that shared genetic factors explained approxi-
mately 40% of the associations between prenatal depression and
internalising and externalising problems in offspring.

Psychosocial mechanisms

There may also be many psychosocial factors mediating the rela-
tionship between prenatal stress and personality disorder. It is
likely that a woman who is stressed during the antenatal period
will also be stressed during the postnatal period. It is possible that
any continuation of stress into the postnatal period could have an
impact on the parent-child relationship, and on early parenting
style and warmth, thus affecting the child’s development.” This
potential pathway has been shown in maternal antenatal depression:
In the Avon Longitudinal Study of Parents and Children cohort,
Plant et al** found that antenatal depression was significantly asso-
ciated with maternal postnatal depression, which in turn was asso-
ciated with maladaptive or nonresponsive parenting.
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Table 2 The association between exposure to prenatal stress and the development of a personality disorder

Model 1
(odds ratio [95% CI])®
2.71 (1.55-4.75)*
3.10 (1.40-6.83)*
6.76 (1.96-23.27)*

Unadjusted
(odds ratio [95% CI])?

2.76 (1.59-4.80)*
3.13 (1.42-6.89)*
7.06 (2.10-23.81)*

a. Baseline: no stress reported during pregnancy.

b. Adjusted for total prenatal questionnaires returned (N = 3626).

¢. Adjusted for model 1 and parental psychiatric history (N = 3553).

d. Adjusted for model 2 and maternal smoking during pregnancy (N = 3546).
e. Adjusted for model 3 and maternal feelings of depression (N = 3532).

* P <0.05.

Any stress
Moderate stress
Severe stress

Model 4
(odds ratio [95% CI))®
3.28 (1.75-6.15)*
3.91 (1.66-9.21)*
9.53 (2.36-38.36)*

Model 3
(odds ratio [95% CIJ)
2.34 (1.32-4.15)
2.72 (1.22-6.06)*
4.92 (1.37-17.67)*

Model 2
(odds ratio [95% CI))
2.55 (1.44-4.52)%
2.88 (1.30-6.40)*
5.99 (1.70-21.05)*

Table 3 The association between prenatal stress and personality disorder adjusting for previous, concurrent or subsequent alternative psychiatric

disorders

Any diagnosis
Adjustment made (odds ratio [95% CI])
Any stress 3.37 (1.61-7.07)x***

Moderate stress
Severe stress

3.54 (1.39-8.97)**
10.79 (2.15-54.13)***

**P <0.01, ***P <0.005, ****P <0.001.

Psychosis diagnosis
(odds ratio [95% Cl])
3.32 (1.73-6.39)****
3.85 (1.62-9.18)***

9.79 (2.31-41.54)***

Depression diagnosis
(odds ratio [95% Cl])
3.11 (1.53-6.29)***
3.65 (1.45-9.17)**
8.23 (1.69-40.07)**

Anxiety diagnosis
(odds ratio [95% Cl])
3.67 (1.81-7.47)x***
3.59 (1.47-8.78)**

13.89 (3.09-60.56)****

Plant and colleagues™ also found that individuals exposed to
maternal prenatal depression were 2.3 times more likely to have
experienced childhood maltreatment and 3.4 times more likely to
be diagnosed with depressive disorder. Associations between
maternal antenatal depression and childhood maltreatment were
replicated in the Avon Longitudinal Study of Parents and
Children cohort.** Both studies found that childhood maltreatment
independently predicted later psychopathology, further supporting
a continuum of early life adverse exposures, where prenatal factors
may affect parental-child relationships and thus affect child
development. We found that the association between prenatal
stress and personality disorder in offspring was independent of
maternal prenatal depression. It is possible that measuring
women’s levels of subjective stress during pregnancy is a good
indicator of the psychosocial aspects of the subsequent rearing
environment of the child and therefore may be a better measure
of the risk to the mental well-being of offspring than the mother’s
experience of antenatal depression.

Other psychosocial factors, which may mediate the relationship
between prenatal stress and personality disorder, include early life
separation from parents, childhood trauma and parenting styles.”
Various studies have examined the association between child-parent
attachment and later borderline personality disorder (BPD). In a
review examining Bowlby’s> theory of attachment and BPD, Levy*’
reported that patients with BPD were less likely to report secure attach-
ment to their parent(s) and were more likely to be categorised as having
a preoccupied or unresolved attachment to parents.

strengths and limitations

We extracted our outcome data from the FHDR which has been
found to have excellent diagnostic validity when compared with
DSM criteria.”® However, because this database only captures the
most severe cases of personality disorder (those which require
admission to hospital), it may underrepresent the number of indivi-
duals with personality disorder in our sample.

This study is unique in using subjectively reported maternal
stress collected prospectively on a monthly basis throughout preg-
nancy. Most previous studies have used the occurrence of specific
traumas as the exposure for stress studies. We think that subjective
stress is a more accurate quantification of the impact of stress on a
woman and her pregnancy.
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Additionally, maternal stress, depression and anxiety during
pregnancy are often examined in studies as a similar exposure. In
this study, we attempted to separate the effects of prenatal stress
and depression by adjusting for self-reported depressive symptoms
during pregnancy and found an independent significant association
between prenatal stress and personality disorder in offspring. We
encourage future studies to separate these exposures to shed light
on the mechanisms by which stress, depression and anxiety
during pregnancy later affect the mental health of the offspring.

We were unable to control for potential confounders such as
maternal education, physical and sexual abuse, and familial socio-
economic status. However, we were able to control for important
confounders such as parental psychiatric history and antenatal
depression. The antenatal depression variable used in this study
comprised mother’s self-reports of depression symptoms during
pregnancy, which were collected as part of the monthly antenatal
questionnaires, rather than a depression diagnosis. It is possible
that having a different measure of antenatal depression would
have led to a stronger association between antenatal depression
and offspring psychopathology.

Because of statistical power limitations, we were unable to
examine the association between exposure to prenatal stress
during different trimesters of pregnancy and personality
disorders. It has been previously suggested that there may be a
trimester-specific effect of stress exposure on the development of
psychiatric disorders,'™"'" and we suggest that future studies exam-
ining the associations between stress and personality disorder also
attempt to identify the critical window of exposure during gestation.

Finally, we were unable to split personality disorders into
individual disorders or disorder clusters. However, there is debate
about the validity of subcategorisation within personality disorder,
with evidence suggesting that most people meeting criteria for
one personality disorder will meet the criteria for a second.”

Future directions of study

More research is needed to confirm our conclusions and to investi-
gate potential mechanisms involved in the association. The next step
in this area of research could involve examinations into whether
interventions during pregnancy can reduce the adverse effects of
stress.”® Some pilot work has shown that intervention during preg-
nancy can reduce the experience of stress and anxiety.>!
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