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Abstract

Background: Childbirth is associated with increased risk of first-time psychiatric episodes, and
an unwanted pregnancy has been suggested as a possible etiologic contributor. To what extent
childbirth causes psychiatric episodes and whether a planned pregnancy reduces the risk of
postpartum psychiatric episodes has not been established.

Methods: We conducted a cohort study using data derived from Danish population registers,
including all women having in vitro fertilization (IVF) treatment and their partners with recorded
information in the IVVF register covering fertility treatments in Denmark at all public and private
treatment sites from January 1994 to December 2005. We compared parents and childless persons
to examine whether childbirth is directly associated with onset of first-time psychiatric episodes,
with incidence rate ratios (risk of first psychiatric inpatient or outpatient treatment) as the main
outcome measures.

Results: The incidence rate for any type of psychiatric disorder 0-90 days postpartum was 11.3
per 1000 person-years (95% confidence interval = 8.2-15.0), and 3.8 (3.4-4.3) among women not
giving birth. IVF-treated mothers had an increased risk of a psychiatric episode postpartum,
incidence rate ratio = 2.9 (2.0-4.2) compared with the risk of psychiatric episodes in childless
women. Risk of psychiatric episodes from 90 days postpartum and onwards was decreased
(incidence rate ratio = 0.9 [0.7-1.0]).

Conclusions: Using a study design paralleling a natural experiment, our results showed that
childbirth is associated with first-time psychiatric disorders in new mothers, indicating that a
planned pregnancy does not reduce risks of or prevent postpartum psychiatric episodes.

Childbirth is associated with a marked increase in risk of first-time episodes of psychiatric
disorders.13 It is estimated that around 15% of new mothers have mild to moderate episodes
of postpartum depression, 4 and 0.1% of new mothers experience onset with a psychiatric
disorder necessitating inpatient treatment during the first postpartum months.1:3 Established
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Methods

risk factors for postpartum psychiatric disorders include previous history of psychiatric
hospitalization, 2° and a family history of psychiatric episodes, especially bipolar affective
disorder.® Other proposed risk factors for postpartum depression specifically include low
social support, stressful life events, and having an unplanned/unwanted pregnancy.’-?

A large proportion of pregnancies in the US and elsewhere are mistimed or unwanted.19 One
US study found that 6% of pregnancies were unwanted and 30% were mistimed.1 When
experiencing an unwanted pregnancy, a woman can choose to terminate or continue the
pregnancy, and both of these choices have been speculated to influence women’s mental
health.11-13 To what extent having an unwanted or unplanned pregnancy influences the risks
of severe postpartum psychiatric disorders, and whether there is an effect over and above
having an unwanted or unplanned pregnancy, is at present not known.

Couples entering in vitro fertilization (I\VVF) treatment are actively trying to become parents,
and for this reason one can assume that all pregnancies initiated by assisted reproductive
technologies are planned and intended. The crude delivery rate 5 years after referral to
infertility treatment is around 70%.14 We aimed to study if childbirth is associated with
psychiatric episodes and if having a planned pregnancy and subsequently giving birth to a
wanted child prevents postpartum psychiatric disorders, using data from a nationwide IVF
register. This design parallels a natural experiment,® where some couples conceive and
become parents compared with others who remain childless — which, for a range of apparent
reasons, cannot be conducted in real life.

Study population

We conducted a cohort study based on register data obtained by using a unique personal
identification number assigned to all persons living in Denmark. This number, introduced in
1968, is used across all registration systems in the country. The register holds information
on a range of variables including dates of birth, deaths, emigration status, and links to family
members.

Data sources

Information regarding IVF-treatment was derived from The Danish IVVF Register, which was
established on 1 January 1994 and is updated through 31 December 2005.16 The register is
based on a compulsory reporting system, where all initiated treatment cycles are recorded at
all public and private treatment sites in Denmark.

Information from The Danish Psychiatric Central Register was used to identify all
admissions (recorded since 1969) and outpatient contacts (recorded since 1995).17 The
diagnostic system used in the register since 1995 is the Danish version of ICD-10.18 For the
present study we were interested in all diagnoses as a measure of any type of disorder that
requires treatment at a psychiatric facility. Additionally, psychiatric diagnoses were grouped
as follows: psychotic disorders (F2), affective disorders (F3), neurotic disorders (F4), and
other psychiatric disorders (remaining diagnoses). Postpartum psychiatric episodes were
divided into two groups based on timing of the recorded disease episode: 0-90 days
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postpartum and 90+ days postpartum. The rationale for this grouping was based on evidence
that, especially for bipolar affective disorders, episodes immediately following childbirth are
subtypes of psychiatric disorders, most likely constituting a specific sub-phenotype of
patients — indicating etiological, diagnostic and prognostic significance.19-21

The Danish National Hospital Register holds data on inpatient treatments since 1978 and
outpatient treatments since 1995.22 This register contains information on all treatments at
medical hospitals in the country; we used information through 2007. We calculated the
Charlson Comorbidity Index by using information derived from this register.23

The Integrated Database for Longitudinal Labor Market Research holds information from
1980 and onwards on data such as income and education, derived from administrative
registers on persons living in Denmark on December 31 every year.2425 |t was also possible
to identify spouses and cohabitees on a yearly basis. Note that a cohabitee is defined as a
non-first degree relative of the opposite sex with an age difference <15 years who is sharing
a residence with only one other adult.

Study cohort, design and statistical analyses

By using information from the above mentioned registries, we formed a study cohort
existing of all women and their partners (spouse or cohabiting person) who were registered
in the I\VVF register, similar to a previous study by our group.2% Only couples living in
Denmark in the year prior to the first IVF treatment were included in the cohort. We
excluded women who were not childless and those who had records of psychiatric diagnoses
prior to the infertility treatment; women whose partners met either of these criteria were also
excluded. A flowchart presenting the data and exclusion criteria is shown in Figure 1.

We followed all cohort members from entry into the IVF register (date of first treatment)
until the outcome of interest: date of first psychiatric inpatient or outpatient treatment, or
until date of death, emigration or 31 December 2008, whichever came first. In its present
version the IVF register covers treatments until 31 December 2005. Because information on
psychiatric treatments was available until December 2008, each cohort member was
followed for least a three years.

Data were analyzed with Cox regression using the PhReg procedure in SAS (version 9.1).
Incidence rate ratios (IRRs), Wald statistics, and 95% confidence intervals (Cls) were
computed.2” Dates when a child was born were modeled as time-dependent covariates. At
baseline the following possible confounders were considered: male partner’s gross annual
income (wages, pensions, unemployment and social security benefits, and interest rates),
grouped into highest age-year quartile (quartiles based on the entire Danish population)
versus the lower quartiles; female’s educational attainment (primary school only versus
additional educational achievement); Charlson comorbidity index (0,1,2,3+)23:28, age
(=25,25-30,30-35,35-40,<40 years) and calendar year as a continuous variable. The
following time-dependent mediating factors were analyzed: marital breakup (i.e. not sharing
address with partner); partner diagnosed with a psychiatric iliness; adoption and abortion
status; and number of I\VF treatment sessions.
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Results

Additional analyses were performed for singleton births, twin births, fathers, outpatient and
inpatient psychiatric treatment, and for women who had had a psychiatric episode before
start of IVF treatment.

Among the 21,276 women who received IVF treatment during the period January 1994 to
December 2005, 42 had psychiatric episodes requiring treatment at an outpatient or inpatient
treatment facility during the first 90 days postpartum (21 inpatient treatments and 21
treatments at outpatient clinics). The postpartum ICD-10 diagnoses included psychotic
disorders (F2, 3 cases), affective disorders (F3, 12 cases), neurotic disorders (F4, 21 cases)
and remaining diagnoses (6 cases). In comparison, a total of 374 new mothers had a
psychiatric episode from 90 days postpartum until the end of the follow-up period (31
December 2008). Among women who remained childless, 294 had a psychiatric disorder
during the study period. The incidence rate for onset of any type of psychiatric disorder 0 to
90 days postpartum was 11.3 per 1000 person-years (95% CI = 8.2-15.0), compared with 3.6
(3.3-4.0) 90+ days postpartum, and 3.8 (3.4-4.3) among women not giving birth.

The crude and adjusted risks for having a psychiatric episode after delivery are presented in
Table 1. Across the different models and after adjustment for selected confounders, women
subsequently becoming mothers had higher risks of experiencing a psychiatric episodes 0-90
days after the delivery than 90+ days after the birth compared with the women who
remained childless (crude IRR = 2.8 [95% CI = 2.0-4.0], fully adjusted IRR = 2.9
[(2.0-4.2]). Additionally, IRRs for inpatient vs. outpatient treatment 0-90 days postpartum
were: 3.5 (2.1-5.8) and 2.2 (1.3-3.6), respectively. In comparison, among the 689 women
who had experienced a psychiatric episode prior to the initial I\VF-treatment and who were
not included in the main analyses, 150 women had a subsequent episode of which 11 were in
the postpartum period, resulting in an IRR of 3.1 (1.6-6.0). The IRR associated with
psychiatric episodes within 0-30, 0-60, 0-182 and 0-365 days after delivery were 3.3
(2.0-5.5), 3.3 (2.2-4.8), 1.8 (1.3-2.5) and 1.2 (0.9-1.5), respectively. Figure 2 shows the IRR
as a function of days since birth. The risk appeared to be particularly increased immediately
after birth and tended to level off within a year.

A twin birth resulted in a higher risk of psychiatric episodes 0-90 days postpartum than
singleton birth. For twin birth, IRR = 4.3 (2.4-7.8) compared with singleton birth, IRR = 2.6
(1.7-3.9) (Table 2).

Fatherhood was not associated with increased risks of psychiatric episodes requiring
inpatient or outpatient treatment within the first 3 months after the delivery or later,
compared with the reference group of men who were not fathers (Table 3).

Discussion

Based on a study design paralleling a natural experiment, the present study indicated that
childbirth is associated with onset with postpartum psychiatric episodes following delivery
in women, but not in men. Results also show that twin births appear to increase risk of
psychiatric episodes postpartum more than singleton births.
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Unintended vs. intended pregnancies

Unintended pregnancies have been linked with depressive symptoms and symptoms of
posttraumatic stress in the mothers, 11 29-32 although this can be difficult to study as
unintended pregnancies cover both mistimed and unwanted pregnancies,!! feelings which
can change over time of pregnancy and postpartum. We defined the I\VF treatment
pregnancies as planned and intended, due to these women actively seeking help to become
pregnant. Based on this assumption, our results indicate that pregnancy intention does not
reduce the risks of having a severe psychiatric episode requiring treatment at a psychiatric
facility after a delivery. The cause of postpartum psychiatric disorders is not fully
understood. Psychological, social and mainly biological factors are thought to play a
role,33-37 and the pathway to psychiatric disorders postpartum is complex and most likely
multifactorial.38 Our results could indicate that the etiology behind these psychiatric
episodes is biological rather than psychological in nature, although this is challenging to
assess. Further support for this biological explanation comes from our finding that new
fathers did not experience similarly increased risks of psychiatric episodes, indicating that
the cause of the disorders is directly associated with the pregnancy itself.

Incidence rates of psychiatric disorders in IVF-treated women compared with the
background population

Among women receiving IVF treatment, the incidence rate of postpartum psychiatric
episodes within the first 90 days after a delivery was 11.3 per 1000 person-years (95% CI =
8.2-15.0). In a recent study we found that the incidence rate of psychiatric inpatient or
outpatient treatment 0-90 days postpartum based on data covering the entire Danish female
population was 10.7 per 1000 person-years (IR = 13.1 for 0 to 30 days after delivery, 11.2
for 31 to 60 days after delivery, and 7.7 for 61 to 90 days after delivery per 1000 person
year).13 This suggests that women conceiving after IFT treatments have risks of postpartum
psychiatric episodes that are similar to those of the general population. Note that IVF-treated
women will represent a group of women with a higher median age than the background
population; however the presented results were adjusted for age, as well as other factors, to
control for possible confounding.

Singleton vs. twin birth

Among new mothers we found a somewhat higher risk of psychiatric episodes 0 to 90 days
postpartum among mothers giving birth to twins compared with singleton births (IRR = 4.3
[2.4-7.8] vs. 2.6 [1.7-3.9]). In comparison, Ross et al recently found an association between
multiple birth and self-reported maternal depressive symptoms among women utilizing
assisted reproductive technologies.39 Possible explanations for any increased risk associated
with multiple births could include high levels of parenting stress and fatigue in mothers with
multiple births, as well as increased risks of adverse birth outcome in twins.3% 40

IVF treatment

Based on information from the Danish IVF register, the crude delivery rate is around 70% in
the population of I\VF-treated women within a 5-year follow-up period.1* Women’s
emotional adjustment to unsuccessful IVF treatment was reviewed in 2007 by Verhaak et
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al.1 In keeping with our results, the authors found that unsuccessful treatments evoked an
increase of depressive symptoms when pre- and post-treatment symptom levels are
compared. It is plausible that women in our cohort who did not conceive also experienced
depressive symptoms due to infertility. However, when studying psychiatric disorders
necessitating inpatient or outpatient treatment at psychiatric facilities, risks were higher
among postpartum women (0-90 days) compared with women who did not deliver. After the
immediate postpartum period, mothers had a decreased risk of psychiatric episodes
compared with women who were not mothers, suggesting a more prolonged risk in the
women not giving birth. Note that this was also observed after extensive control for possible
confounders, such as adoption and abortion history, medical conditions/comorbidity, age,
income and number of IVF treatments. In comparison, there were no differences in risk of
onset with a first time psychiatric episode in fathers shortly after delivery, fathers more than
90 days postpartum and men who were not fathers.

Strengths vs. limitations

The present study is based on data derived from an IVF register with national coverage. All
women entering IVF treatment actively try to conceive, and after one or several treatments a
proportion of them become pregnant. Combining data on the IVF treatment outcomes
(deliveries vs. childlessness) gave us the possibility of designing a study similar to a natural
experiment, which for a range of apparent reasons cannot be conducted in real life. One of
the true advantages of this design is that we assume that possible unmeasured factors
influencing the outcome of interest (risk of psychiatric episodes) will be equally distributed
between the two groups of couples. Furthermore, as our study parallels a natural experiment,
our results are less likely to be explained by reverse causation or confounding. Causality
could not be established in the present study, as this is an observational study and not a
randomized trial. However, due to our particular design, combined with extensive
confounder control, we speculate that the current results suggest a direct causality between
childbirth and psychiatric disorders.

Limitations in the present study should also be noted. First, despite using a register with
national coverage, there are few cases with postpartum psychiatric episodes, due to the rarity
of severe disorders postpartum. This limits the possibility of studying risks of specific
diagnostic groups. Second, we cannot rule out the possibility that unmeasured residual
confounding related to physical or mental health of the women could have influenced our
results. Third, our study sample is highly selected as all women underwent fertility
treatment, were childless and had no record of any psychiatric diagnoses at time of inclusion
into the study. For these reasons our results may not be generalizable to involuntary
childless women and men in the background population. However, in the present study,
among the 21,276 women who entered IVF treatments, 42 experienced a postpartum
psychiatric episode — which is similar to the rate in the entire Danish population (1-3 per
1000 new mothers).! Lastly, we relied on information from population registers, which
captures only psychiatric treatment at psychiatric inpatient or outpatient facilities, thus
restricting the analyses only to women and men who actively sought care. It is therefore
possible that we have underestimated the proportion of women and men with psychiatric
disorders in our cohort. Note that a Swedish study looked at prevalence of psychiatric
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disorders in couples undergoing IVF treatment and found that 31% of women and 10% of
men had any type of psychiatric diagnoses, with only 21% of the subjects who had a DSM-
IV defined psychiatric disorder receiving some form of treatment.*2

In conclusion, using a study design paralleling a natural experiment, our results indicated
that childbirth is associated with risk of psychiatric disorders in new mothers, but we cannot
conclude that childbirth causes psychiatric episodes, as our data are observational and we
cannot rule out unmeasured confounding in this unique study population. Our results suggest
that an intended pregnancy does not reduce risks of postpartum psychiatric episodes, since
IVF-treated women have risks of postpartum psychiatric episodes similar to those of the
background population. In contrast, becoming a father was not associated with psychiatric
disorders.
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20,176 women in the IVF register (1994-2005)
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Figure 1.
Flow diagram of study participants
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Figure2.
Incidence rate ratios of postpartum psychiatric episodes as a function of days since birth
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Risks of postpartum psychiatric episodes in new mothers after delivery of child conceived through IVF

Table 1

treatment.
Inpatient or | No. No. CrudeHR | Adjusted Adjusted Adjusted
outpatient cases | person- | (95% ClI) a b c
psychiatric years (I-:|II§ (95% 25 (95% 25 (95%
treatment
0-90 days 42 3,725 2.8 2.7 2.8 2.9
postpartum (2.0-4.0) (1.9-3.8) (2.0-4.0) (2.0-4.2)
90 + days 374 103,323 | 0.8 0.7 0.8 0.9
postpartum (0.7-1.0) (0.6-0.9) (0.7-1.0) (0.7-1.0)
Noned 294 77,378 1.00 1.00 1.00 1.00

aAdjusted for adoption, age and calendar year.

Adjusted for variables in footnote a, plus income, education and Charlson comorbidity Index.

Page 12

Adjustment for variables in footnote b, plus psychiatric disorder in spouse, death of spouse, abortion history, and number of IVF treatments.

dReference category. Non-exposed group: childless women

Epidemiology. Author manuscript; available in PMC 2016 January 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Munk-Olsen and Agerbo

Table 2

Page 13

Risks of postpartum psychiatric episodes in new mothers after delivery of single child or twins conceived
through IVF treatment

Singleton birth Twin birth

Inpatient or | No. No. ) a | No. No. . a
outpatient cases | person- Aé(é];ggj HR cases | person- é?’ug&j HR™ (5%
psychiatric years (95% CI) years )
treatment
0-90 days 30 2,982 2.6 12 742 4.3
postpartum (1.7-3.9) (2.4-7.8)
90 + days 307 81,649 0.9 62 21,658 0.7
postpartum (0.8-1.1) (0.5-0.9)

b 373 99,795 1.00 636 162,026 | 1.00
None

a. . . . . - L .
Adjustment for adoption, age, calendar year, income, education, Charlson comorbidity Index, psychiatric disorder in spouse, death of spouse,
abortion history, and number of IVF treatments. All variables are mutually adjusted.

bReference category. Singleton births, non-exposed group is childless plus women having twin births. For twin births, non-exposed group is
childless women and women having singleton births.
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Risks of postpartum psychiatric episodes in new fathers after delivery of child conceived through IVF

Table 3

treatment.

All births Singleton birth Twin birth
Inpatient or | Adjusted | No. No. Adjusted No. No. Adjusted
outpatient hazard cases | person- a cases | person- a
psychiatric ratios years (H:IF§ (95% years (H:S (95%
treatment (95% CI)

#1
0-90 days 1.0 5 2,987 0.7 4 744 2.4
postpartum (0.5-2.0) (0.3-1.7) (0.9-6.4)
90 + days 1.0 257 81,709 11 60 21,685 1.0
postpartum (0.9-1.3) (0.9-1.3) (0.7-1.3)
Noneb 1.00 291 99,974 1.00 489 162,240 | 1.00

Page 14

a. . . . . . - .
Adjustment for adoption, age, calendar year, income, education, Charlson comorbidity Index, psychiatric disorder in spouse, death of spouse,
abortion history, and number of I\VF treatments. All variables are mutually adjusted.

Reference category. For singleton births, non-exposed group is all childless men plus fathers having twins. For twin births, non-exposed group is
all childless men plus fathers of singletons.
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