Journal of Affective Disorders 266 (2020) 319–326

Contents lists available at ScienceDirect

Journal of Aﬀective Disorders
journal homepage: www.elsevier.com/locate/jad

Research paper

Mid-pregnancy insomnia is associated with concurrent and postpartum
maternal anxiety and obsessive-compulsive symptoms: A prospective cohort
study

T

⁎

Rannveig S. Osnesa,b, , Malin Eberhard-Granc,d, Turid Follestade, Håvard Kallestadb,f,
Gunnar Morkenb,f, John Olav Roaldsetb,g
a

Department of Psychiatry, Ålesund Hospital, Møre & Romsdal Health Trust, Ålesund, Norway
Department of Mental Health, Faculty of Medicine and Health Sciences, Norwegian University of Science and Technology, Trondheim, Norway
Institute of Clinical Medicine, Campus Ahus, University of Oslo, Lørenskog, Norway
d
Department of Infant Mental Health, Regional Center for Child and Adolescent Mental Health, Eastern and Southern Norway, Oslo, Norway
e
Department of Public Health and Nursing, Faculty of Medicine and Health Sciences, Norwegian University of Science and Technology, Trondheim, Norway
f
Østmarka Department of Psychiatry, St Olavs Hospital HF, Trondheim University Hospital, Trondheim, Norway
g
Centre for Research and Education in Forensic Psychiatry, Oslo University Hospital, Oslo, Norway
b
c

A R T I C LE I N FO

A B S T R A C T

Keywords:
Anxiety
Insomnia
Pregnancy
Perinatal
Postpartum
Obsessive-compulsive disorder

Background: Although many perinatal women are aﬀected by anxiety, few studies have focused on perinatal
anxiety and its potential triggers. The primary aim of this study was to examine concurrent and prospective
associations between mid-pregnancy insomnia and perinatal anxiety. Furthermore, we compared psychosocial
and reproductive characteristics between participants with and without mid-pregnancy insomnia and explored
changes in the prevalence of obsessive-compulsive disorder (OCD) symptoms from mid-pregnancy to 8 weeks
postpartum.
Methods: This study was part of the Norwegian Depression and Anxiety in the Perinatal Period (DAPP) prospective, population-based, cohort study. We analyzed hospital birth records and questionnaire responses from
pregnancy week 17 and postpartum week 8 (n = 530). The Bergen Insomnia Scale was used to measure insomnia and the Hopkins Symptom Checklist to measure anxiety. OCD symptoms were measured based on
questions from the Mini-International Neuropsychiatric Interview.
Results: Mid-pregnancy insomnia was signiﬁcantly associated with both concurrent and postpartum anxiety in a
linear mixed model adjusted for several potential confounders. Participants with mid-pregnancy insomnia had
signiﬁcantly higher levels of perinatal anxiety and postpartum OCD symptoms than participants with normal
mid-pregnancy sleep. OCD symptoms aﬀected more women after delivery than before (6.4% vs. 3.8%
p = 0.034).
Limitations: Immigrants were underrepresented in our sample.
Conclusion: Our results suggest that mid-pregnancy insomnia is a marker for concurrent anxiety and predictor of
postpartum anxiety. Future research should examine whether insomnia treatment starting in mid-pregnancy
reduces both perinatal insomnia and anxiety. Health providers should also be aware that postpartum women
have an increased risk of developing OCD symptoms.

1. Introduction
Most research on perinatal mental disorders has focused on depression (Fisher et al., 2016), whereas anxiety, despite being prevalent
(Fairbrother et al., 2016), has often been overlooked (Howard et al.,
2014) and under-treated (Smith et al., 2009). Perinatal anxiety has
been acknowledged as an essential topic, and a growing number of
⁎

studies have addressed it (Field, 2018; Furtado et al., 2018), with an
ongoing discussion regarding which instruments should be used for
detection (Matthey, 2016; Sinesi et al., 2019).
Anxiety can be deﬁned as speciﬁc anxiety and related disorders
(ADs),
including
obsessive-compulsive
disorder
(OCD)
(Fairbrother et al., 2019), as well as less speciﬁc symptoms of excessive
worry, restlessness, and malaise. Maternal anxiety may have negative
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informed written consent to participate and were included in the study.
Potential reasons for non-participation were invitation refusal, meeting
exclusion criteria, time constraints, or undergoing the examination in
the evening when recruiting personnel were absent. The women who
had returned Q1 and delivered a live child were sent Q2 via postal mail
in time to be answered eight weeks postpartum. The ﬁnal study sample
consisted of 530 participants who returned both questionnaires and
submitted data regarding all variables included in the primary analyses
(Fig. 2). The DAPP study was approved by the Regional Committees for
Medical and Health Research Ethics (approval number 2014/1480/REC
South East).

implications not only for the obstetric outcome (Schetter and
Tanner, 2012) and the child's health and development (Glasheen et al.,
2010; Hoﬀman et al., 2017), but also for the mother's relationship with
both the infant (Dawson et al., 2000) and the other parent
(Wenzel et al., 2005), but more research on perinatal anxiety is needed
(Ali, 2018; Goodman et al., 2016; McGuinness et al., 2011).
Insomnia, a syndrome characterized by diﬃculties in sleep onset or
continuity, poor sleep quality, and impaired daytime functioning
(Reichner, 2015), is twice as frequent among women as men (Bei et al.,
2015). During pregnancy, the prevalence of insomnia ranges from 13%
early in the ﬁrst trimester (Okun et al., 2015) up to 74% late in the third
trimester (Fernández-Alonso et al., 2012). Insomnia can occur independently or in comorbidity with other psychiatric disorders
(Morin and Benca, 2012) and is a risk factor for the development of
anxiety in non-perinatal populations (Hertenstein et al., 2018). Thus,
antenatal insomnia may be associated with perinatal anxiety. The few
previous studies on the relationship between perinatal insomnia and
anxiety are subject to limited access to covariates, small sample sizes,
and the use of only antenatal measurements (Polo-Kantola et al., 2017);
cross-sectional design and recruitment from psychiatric settings
(Swanson et al., 2011); or assessments late in pregnancy (Osnes et al.,
2019).
In a previous survey of perinatal women, we found that late-pregnancy insomnia was associated with postpartum anxiety (Osnes et al.,
2019). Furthermore, 10% had symptoms of at least one AD, among
which only OCD was clearly more prevalent after childbirth (4.2%)
compared to during pregnancy (2.5%) (Osnes et al., 2019). Given that
two-thirds of postpartum women with OCD symptoms have dysfunctional mother-infant behavior and postpartum OCD seems to become
chronic if left untreated, it is essential to be aware of and treat such
symptoms (Challacombe et al., 2016; McGuinness et al., 2011). In this
study, we explored the association between antenatal insomnia and
perinatal anxiety from as early as mid-pregnancy, a point when nonpharmacological treatment interventions for insomnia can be completed before delivery (Riemann et al., 2017). We also repeated the
OCD measurements in a diﬀerent sample.
Thus, the primary aim of this study was to examine concurrent and
prospective associations between mid-pregnancy insomnia and anxiety
during mid-pregnancy and 8 weeks after childbirth while adjusting for
previously identiﬁed risk factors for both insomnia and perinatal anxiety (Furtado et al., 2019, 2018; Singareddy et al., 2012). Furthermore, we compared psychosocial and reproductive characteristics between participants with and without mid-pregnancy insomnia and
explored changes in the prevalence of OCD symptoms from mid-pregnancy to 8 weeks postpartum.

2.2. Measures
2.2.1. Anxiety measures
The main outcome, anxiety, was measured in Q1 and Q2 by the
anxiety dimension of the Hopkins Symptom Checklist-25 (SCL-A) (i.e.,
the ﬁrst 10 items) (Derogatis et al., 1974), assessing symptoms during
the past 7 days (Brouwers et al., 2001). The score for each item ranges
from 1, indicating "not at all", to 4, indicating "extremely". The Norwegian version of the SCL-A has been validated against the International Classiﬁcation of Diseases (ICD) criteria for anxiety and depression (Sandanger et al., 1998); it shows good psychometric properties
and reliable construct measurement (Veijola et al., 2003) and is widely
used in population-based surveys in Norway (Statistics Norway, 2016).
Cronbach's alpha for the SCL-A was 0.74 in Q1 and 0.78 in Q2.
The OCD measure, coded according to DSM-IV-TR diagnostics
(American Psychiatric Association, 2000), was used in Q1 and Q2 as
self-administered questions based on the Mini-International Neuropsychiatric Interview (MINI) (Sheehan et al., 1998) as previously
administered in an extensive Norwegian survey (Osnes et al., 2019). To
measure infant-related obsessive-compulsive symptoms, we additionally asked the following question in Q2: “During the last month,
have you experienced excessive/unreasonable/disturbing/troublesome
thoughts or activities related to your newborn child?”
In Q1, participants reported whether a health professional had
previously given them an AD diagnosis.
2.2.2. Insomnia measures
In Q1, participants completed the Bergen Insomnia Scale (BIS) to
measure insomnia, the main predictor. The BIS includes six items with
scores ranging from 0 to 7, reﬂecting the number of days with symptoms per week during the last month. The BIS was used both as a total
score on a continuous scale and as a dichotomous score based on the
DSM-IV-TR diagnostic criteria for the presence of insomnia
(American Psychiatric Association, 2000). Absence of insomnia is referred to as normal sleep (Wassing et al., 2018). The BIS demonstrates
good psychometric properties (Pallesen et al., 2008) and has been used
in several studies of pregnant women (Dørheim et al., 2014;
Osnes et al., 2019). Cronbach's alpha for the BIS was 0.81.

2. Material and methods
2.1. Design, setting, and participants
This study is part of the Depression and Anxiety in the Perinatal
Period (DAPP) study, a prospective cohort study targeting all women
scheduled to deliver at Ålesund Hospital in Norway. The hospital serves
a population of approximately 100 000 people, 1300 of whom on
average give birth yearly. For data collection, we retrieved information
from hospital birth records and administered questionnaires at week 17
of pregnancy (Questionnaire 1, Q1) and week 8 postpartum
(Questionnaire 2, Q2). Fig. 1 illustrates the study timeline.
The public antenatal program in Norway provides a routine ultrasound examination free of charge at gestational week 17. The DAPP
study's target population was all women undergoing that examination.
The only two exclusion criteria at time of inclusion were being < 18
years of age and not being able to answer a questionnaire in Norwegian.
Women with stillbirths were excluded before postpartum assessment
(Q2). From November 2015 to April 2017, a total of 1748 women came
to the hospital for the examination, 755 (43%) of whom provided

2.2.3. Depression measures
We included the Edinburgh Postnatal Depression Scale (EPDS), a
10-item scale that assesses symptoms of depression during the previous
7 days (Cox and Sagovsky, 1987), in Q1 and Q2. Although the EPDS
was developed to screen for postpartum depression, it is also validated
for use during pregnancy (Bergink et al., 2011).
In Q1, we included the Lifetime Major Depression Scale, which
measures previous depression based on DSM-IV criteria (Kendler et al.,
1993). It comprises ﬁve items relating to sadness, appetite change, lack
of energy, self-blame, and poor concentration, which are given “Yes” or
“No” responses. The scale has high reliability for gauging lifetime history of major depression (Kendler et al., 1993).
2.2.4. Reproductive and psychosocial measures
Q1 included the Relationship Satisfaction Scale, a 10-item, modiﬁed
320
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Fig. 1. Overview of the study timeline in the Depression and Anxiety in the Perinatal Period (DAPP) study.

activity, current mental health issues, whether their pregnancy was
planned, and whether they had experienced a problematic degree of
nausea during the ﬁrst trimester. Participants were also asked questions
regarding the use of alcohol, cigarettes, and dipping tobacco both
during pregnancy (Q1) and after delivery (Q2), as well as whether they
had been on sick leave from work, and if so, whether it was due to
pregnancy-related problems (Q1) or mental issues (Q2). In Q2, we
asked whether the participants breastfed, to be answered "Yes" (i.e.,
either exclusively or partly) or "No", and about worries regarding their
personal economic situation. In Q1, we used six factors from the 33item Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ)
version A (Wijma et al., 1998) to measure fear of childbirth (GarthusNiegel et al., 2011), and we used the corresponding six factors from the
W-DEQ version B in Q2 to measure negative cognitive appraisal of the
recent childbirth (Korukcu et al., 2016).

version of Mehrabian's Marital Satisfaction Scale (Blum and
Mehrabian, 1999), assessing partner closeness, problems, happiness,
responsiveness, plans for quitting the relationship, satisfaction with the
relationship, disagreements, feeling lucky with the other partner, views
on child rearing, and thoughts regarding the other partner's satisfaction.
The score for each item ranges from 1 to 4, and a greater score indicates
lower satisfaction with the relationship. Q1 also measured stress factors
experienced during the last year using 10 items selected from life event
scales (Coddington, 1972; Swearingen and Cohen, 1985). The items
regarded marital separation/divorce, severe problems in the relationship, family conﬂicts, traﬃc accidents, ﬁre/theft, loss of a close relative,
and other crises in life, with scores ranging from 1 (not so diﬃcult) to 3
(very diﬃcult).
In Q1, participants reported their age, marital status, education
level, parity status, weight and height (i.e., body mass index), physical
321
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Fig. 2. An overview of inclusion, response rates, and study sample in the Depression and Anxiety in the Perinatal Period (DAPP) study. Q1: Questionnaire 1 in
pregnancy week 17; Q2: Questionnaire 2 in postpartum week 8.

current mental health issues, and nausea). The interactions were included if signiﬁcant in the ﬁnal model, i.e., if the variable was signiﬁcantly more strongly associated with anxiety in Q1 than in Q2, or
vice versa. Random intercepts for women were used to account for
intra-women correlations. The SCL-A distributions in Q1 and Q2 were
positively skewed and initially adjusted to range from 1, and then logtransformed before the LMM analyses. Case-wise deletion was used for
handling missing values for the covariates.
Spearman's rho (rs), the Pearson correlation coeﬃcient, and
Kendall's tau-b were used to explore whether any pair of independent
variables were too highly correlated to be jointly entered into the regression model. The variance inﬂation factor (VIF) was also used to rule
out multicollinearity.
The signiﬁcance level was set to 0.05. Data analyses were performed
using the SPSS statistical software package, version 25 (IBM Corp.,
2017).

From hospital birth records, we retrieved data on emergency and
elective cesarean sections, gestational age, and infant gender and birth
weight.

2.3. Statistical analyses
Continuous data are presented as mean and standard deviation (SD)
for normally distributed data, and also as medians with 25th and 75th
percentiles for non-normally distributed data. Given the large sample
size, we used t-tests to analyze between-group diﬀerences for both
normally and non-normally distributed data. Data were assessed for
normal distribution by visual inspection of Q-Q plots. We present categorical data as frequency and percentage and tested for diﬀerences in
proportions using the chi-squared test. Paired samples t-tests and
McNemar's tests were used to test diﬀerences in mean scores and proportions, respectively, before versus after delivery. Cronbach's alphas
were calculated to test the internal validity of psychometric scales.
Linear mixed models (LMMs) were performed to investigate the
associations between anxiety symptoms in Q1 and Q2 and insomnia,
previous and antepartum depression, and reproductive and psychosocial variables. All covariates were measured in Q1, other than frequent
economic worries, for which the value at Q2 was used as a proxy for the
unmeasured value at Q1. We tested for interactions between time points
(i.e., Q1 and Q2) and some chosen covariates (i.e., insomnia, previous
AD, previous depression, antenatal depression, fear of childbirth,

3. Results
3.1. Sample characteristics
Our study sample comprised 530 women. Table 1 presents sociodemographic characteristics and birth outcomes from the study sample
and the Medical Birth Registry of Norway (Norwegian Institute of
Public Health 2017). After returning Q1, a total of 55 women were
322
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either excluded due to stillbirth (n = 2) or did not return Q2 (n = 53)
(Fig. 2). Compared to those who completed both questionnaires, these
55 women did not signiﬁcantly diﬀer in terms of insomnia, anxiety, or
depression, but those who remained in the study had more frequent
higher education (75.2% vs. 56.4% p = 0.004). We excluded the data of
47 women with missing values in the primary analyses (Fig. 1). The
excluded women did not signiﬁcantly diﬀer from our study sample in
regards to age or education level, or insomnia, anxiety, or depression
scores in Q1 and Q2.

Table 1
Sociodemographic and birth outcome characteristics.
Characteristic

Study sample,
n = 530a n (%) or
mean ± SD

Medical Birth Registry of
Norway (2017), n = 56 547
n (%) or mean ± SD

Q1: Maternal age, years
Q1: Marital status
Married/cohabitating
Has partner, live
separately
Single
Q1: Education level
Lower secondary
Upper secondary
Higher education (>12
years)
Parity
Primiparous (including
index pregnancy)
Multiparous
Q1: Body mass index
Pregnancy was planned
Nausea 1st trimester
No nausea
A little bothered
Much bothered
Q1: Physical exercise
during pregnancy
≥3 times per week
1–3 times per week
< 1 time per week
Never
Gestational age at birth,
weeks
Emergency cesarean
section
Elective cesarean section
Birth weight, g
Gender of child
Girl
Boy
Breastfeeding
Exclusively
Partly
Not breastfeeding
Smoking in pregnancy
Dipping tobacco use in
pregnancy
Smoking after delivery
Dipping tobacco use after
delivery
Alcohol use in pregnancy
Alcohol use after delivery
Q1: Sick leave during
pregnancy
Q1: Sick leave due to
pregnancy-related
problems
Q2: Sick leave during
pregnancy
Q2: Sick leave due to
mental issues
Q2: Economic worries
Frequently
Sometimes
Rarely
Never

30.5 ± 4.4

30.9 ± 4.9b

515 (97.1)
4 (0.8)

52 975 (93.7)

11 (2.1)

3.2. Prevalence and univariate analyses

9 (1.7)
121 (22.8)
400 (75.5)

204 (38.5)

23 840 (42.2)

326 (61.5)
26.3 ± 4.6
445 (84.0)

32 707 (57.8)

Insomnia was present among 59.8% (n = 317) of participants in Q1.
Table 2 presents comparisons between the participants with midpregnancy insomnia (n = 317) and the participants with normal midpregnancy sleep (n = 213).
There was a signiﬁcant increase in the number of participants experiencing OCD symptoms from Q1 to Q2 [3.8% (n = 20) vs. 6.4%
(n = 34), p = 0.034]. A total of 1.5% (n = 8) experienced OCD
symptoms in both Q1 and Q2 (i.e., 76.5% of the women experiencing
postpartum OCD symptoms did not experience them during pregnancy). In Q2, 47.1% (n = 16) of those with postpartum OCD symptoms reported having infant-speciﬁc obsessions or compulsions. There
was little evidence of a diﬀerence in the rates of postpartum OCD
symptoms between primiparous and multiparous women (p = 0.831).

89 (16.8)
224 (42.3)
217 (40.9)

64 (12.5)
238 (46.4)
192 (37.4)
19 (3.7)
39.7 ± 1.6

39.3 ± 1.9

45 (8.5)

5 870 (10.4)

23 (4.3)
3 654 ± 518

3 159 (5.6)
3 489 ± 591

263 (49.7)
266 (50.3)

27 861 (48.5)
29 592 (51.5)

423 (79.8)
63 (11.9)
44 (8.3)
8 (1.5)
7 (1.4)
10 (1.9)
18 (3.4)

3.3. Linear mixed model analyses for anxiety
Table 3 presents the results from the main analysis (i.e., for the
LMM with the log-transformed SCL-A measured in Q1 and Q2 as the
dependent variable). Among all independent variables entered into the
model, bivariate correlations were < 0.7 and variation inﬂation factors
were < 3. When testing for interactions with time (i.e., Q1 and Q2),
insomnia, antenatal depression, and stress factors had signiﬁcant interactions when tested one by one. When including these time-interactions in the same model, only antenatal depression remained signiﬁcant (p < 0.001) for the interaction with time and was the only
time-interaction kept in our ﬁnal model (Table 3). For the other variables, a common estimate was found in Q1 and Q2 for the association
with anxiety. Insomnia was signiﬁcantly associated with antenatal and
postpartum anxiety (b = 0.01, p = 0.001). To include the single
women (n = 11), we also performed LMM analyses including relationship dissatisfaction instead of marital status. Relationship dissatisfaction was not signiﬁcantly associated with perinatal anxiety
(p = 0.406). A normal approximation was found to be reasonable for
residual distributions from the LMM analyses.

2 011 (3.9)

1 138 (2.2)

2 (0.4)
63 (11.9)
271 (51.1)
231 (43.6)

4. Discussion
4.1. Main ﬁndings and implications

394 (74.3)
35 (7.2)

In this study, we found a signiﬁcant, positive association between
mid-pregnancy insomnia and both concurrent and postpartum anxiety
after adjusting for several potential confounders. Mid-pregnancy insomnia was not more strongly associated with concurrent than with
postpartum anxiety. Thus, mid-pregnancy insomnia may be both a
marker for antenatal anxiety and a predictor of postpartum anxiety. In
addition, participants with mid-pregnancy insomnia had signiﬁcantly
higher levels of both perinatal anxiety and postpartum OCD symptoms
compared to participants with normal mid-pregnancy sleep. Therefore,
antenatal insomnia could be an important intervention target, and
screening for insomnia during mid-pregnancy could be an eﬃcient
strategy for detecting women who are struggling with or at risk of developing anxiety, not least of all because reporting insomnia symptoms
may feel less stigmatizing.
Over-active arousal systems are claimed to be a shared pathway for

37 (7.0)
153 (28.9)
242 (45.6)
98 (18.5)

Q1: Questionnaire 1 at pregnancy week 17; Q2: Questionnaire 2 at postpartum
week 8 in the Depression and Anxiety in.
the Perinatal Period (DAPP) study.
a
Due to missing values for some of the items, n varied between 511 (dipping
tobacco use in pregnancy) and 530.
b
Maternal age at time of delivery.
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Table 2
Comparisons of psychosocial and reproductive characteristics between participants with insomnia and participants with normal sleep based on insomnia measures in
pregnancy week 17 (Q1), n = 530a.
Variable

Q1: Previous anxiety and related disorder
Q1: Anxiety, SCL-A
Q2: Anxiety, SCL-A
Q1:
Q2:
Q1:
Q1:

OCD symptoms
OCD symptoms
Previous depression
Depression, EPDS

Q2: Depression, EPDS
Q1: Current mental health issues
Q1: Fear of childbirth
Q2: Negative appraisal of childbirth
Q1: Nausea (much bothered)
Q1: Maternal age, years
Q1: Higher education (>12 years)
Multiparous
Q1: Body mass index
Q1: Relationship dissatisfaction
Q1: Stress factors during the last year
Emergency cesarean section
Elective cesarean section

Insomnia, n = 317
n (%) or mean ± SD/ median (25–75 perc.)b

Normal sleep, n = 213
n (%) or mean ± SD/ median (25–75 perc.)b

37 (11.7)
13.7 ± 3.3
13.0 (11.0–15.0)
13.1 ± 3.2
12.0 (11.0–14.5)
12 (3.8)
27 (8.5)
131 (41.3)
5.3 ± 4.2
4.0 (2.0–7.0)
4.7 ± 4.1
4.0 (2.0–6.0)
29 (9.1)
14.7 ± 6.0
11.7 ± 6.2
145 (45.7)
30.8 ± 4.6
240 (75.7)
202 (63.7)
27.1 ± 4.8
26.1 (23.5–29.7)
14.5 ± 4.1
14.0 (11.0–17.0)
1.9 ± 2.8
0.0 (0.0–3.0)
31 (9.8)
15 (4.7)

15 (7.0)
12.2 ± 2.2
12.0 (10.5–13.0)
12.0 ± 2.2
11.0 (10.0–13.0)
8 (3.8)
7 (3.3)
56 (26.3)
3.2 ± 3.0
3.0 (1.0–5.0)
3.6 ± 3.2
3.0 (1.0–6.0)
10 (4.7)
12.8 ± 5.6
9.9 ± 5.5
72 (33.8)
30.1 ± 4.1
160 (75.1)
124 (58.2)
25.1 ± 3.8
24.5 (22.4–27.1)
13.8 ± 3.7
13.0 (11.0–16.0)
1.3 ± 2.2
0.0 (0.0–2.0)
14 (6.6)
8 (3.8)

p value
0.108c
< 0.001d
< 0.001d
1.000c
0.026c
0.001c
< 0.001d
0.001d
0.079c
< 0.001d
0.001d
0.008c
0.108d
0.958c
0.236c
< 0.001d
0.047d
0.010d
0.255c
0.747c

Q1: Questionnaire 1 at pregnancy week 17; Q2: Questionnaire 2 at postpartum week 8; SCL-A: Anxiety scale from the Hopkins Symptom Checklist; EPDS: Edinburgh
Postnatal Depression Scale.
a
Due to missing values for some of the items, total n varied between 524 (body mass index) and 530.
b
Median (25–75 percentile) is given for non-normally distributed data.
c
Chi-squared test.
d
t-test.

insomnia and anxiety (Riemann et al., 2015, 2010), indicating that the
negatively toned cognitive activity related to insomnia could trigger
arousal and distress, which may lead to developing anxiety
(Harvey, 2002). Cognitive behavioral therapy for insomnia (CBT-I) has
been reported to be safe and eﬀective during pregnancy (Manber et al.,
2018) and decreases both insomnia and anxiety in non-perinatal populations (Belleville et al., 2011; Ye et al., 2015). It is possible that CBTI could also improve or prevent perinatal anxiety when provided to
pregnant women with insomnia (Manber et al., 2019); however, further
research is required on this topic.
A signiﬁcantly higher proportion of participants in this study reported OCD symptoms following delivery than during mid-pregnancy,
increasing from 3.8% in week 17 of pregnancy to 6.4% in week 8
postpartum, with both rates being higher than the 1-year OCD prevalence (1.2%) in the general population (Ruscio et al., 2010). Concordantly, in a meta-analysis, Russell et al. (2013) showed that postpartum women are at a greater risk of experiencing OCD than both
pregnant women and the general female population.
In this study, half of the women exhibiting postpartum OCD
symptoms experienced obsessions or compulsions regarding the infant.
Because such ego-dystonic obsessions are often aggressive, women
might be reluctant to tell others about them due to shame or fear of
reprisals (Brandes et al., 2004). Therefore, health professionals should
normalize such symptoms so that women feel safe to disclose them
(Fairbrother and Abramowitz, 2016). It is also important to diﬀerensiate between symptoms of OCD and of psychosis (McGuinness et al.,
2011). Evaluations of measures to best assess OCD among postpartum
women were published recently (Thiséus et al., 2019), and cognitive
behavioral therapy was reported as being eﬀective for postpartum OCD
(Challacombe et al., 2017; Marchesi et al., 2016).

Table 3
Estimated regression coeﬃcients (b) with 95% conﬁdence intervals (CI) and p
values from a linear mixed model analysis with anxiety measured by the logtransformed SCL-A in pregnancy week 17 (Q1) and postpartum week 8 (Q2) as
the dependent variable (n = 530)a.
Variable

Estimate (b)

95% CI

p value

Insomnia
Previous anxiety and related disorder
Previous depression
Depression
At Q1
At Q2
Diﬀerence Q2 – Q1 (interaction)

0.01
0.26
0.18

0.00 to 0.14
0.10 to 0.41
0.08 to 0.27

0.001
0.001
< 0.001

0.08
0.06
–0.03

< 0.001
< 0.001
< 0.001

–0.01
–0.04
0.01
0.25
–0.01
0.01
0.11

0.07 to 0.10
0.04 to 0.07
–0.04 to
–0.02
–0.02 to 0.00
–0.14 to 0.06
–0.08 to 0.10
–0.03 to 0.52
–0.13 to 0.11
0.00 to 0.02
0.02 to 0.19

0.111
0.445
0.819
0.076
0.924
0.028
0.015

0.04
0.11
0.01

–0.15 to 0.23
–0.06 to 0.29
–0.01 to 0.03

0.673
0.202
0.457

Maternal age
Higher education
Multiparous
Married or cohabitating
Planned pregnancy
Fear of childbirth
Nausea (much bothered) during ﬁrst
trimester
Current mental health issues
Frequent economic worries
Stress factors in last year

SCL-A: Anxiety scale from the Hopkins Symptom Checklist.
a
The covariates were measured in Q1, except the variable “frequent economic worries” measured in Q2. It was included in the model because we expect the economic situation to be comparable in Q1 and Q2.
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4.2. Strengths and limitations

Supplementary materials

The present study has several strengths. To the best of our knowledge, this is the ﬁrst prospective study examining the association between mid-pregnancy insomnia and perinatal anxiety. Furthermore,
this study did not only target participants attending a routine examination that is experienced by most pregnant women in Norway
(suggesting low ﬁrst wave selection bias), but also had a large sample
size. Moreover, the response rate for the ﬁnal questionnaire was exceptionally high (91%) and we were able to adjust for various known
risk factors for both insomnia and perinatal anxiety.
This study also has several methodological limitations. First, the
data on insomnia, anxiety, and OCD were based on self-reported instruments. Second, less than half of the women attending the ultrasound examination at the hospital ultimately participated, and reasons
why were not recorded (i.e., whether they declined to participate, were
excluded at time of inclusion, or did not receive an invitation). Third,
we only invited Norwegian-speaking women to participate, which
limits the generalizability of the ﬁndings, as rates of perinatal anxiety
and gestational risk factors may diﬀer among non-Norwegian-speaking
residents and immigrants with minority status (Liu et al., 2016;
Rubertsson et al., 2014).

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.jad.2020.01.140.
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