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Abstract
Study Objectives:  Insomnia Disorder diagnoses require persistent sleep complaints despite “adequate sleep opportunity.” Significant Perinatal Sleep Disruption 

makes this diagnosis challenging. This longitudinal study distinguished between Insomnia Disorder and Perinatal Sleep Disruption and their sleep and mental 

health correlates.

Methods:  One hundred sixty-three nulliparous females (age M ± SD = 33.35 ± 3.42) participating in a randomized controlled trial repeated the Insomnia Disorder 

module of the Duke Structured Interview for Sleep Disorders and Patient-Reported Outcome Measurement Information System measures for sleep and mental 

health at 30- and 35-weeks’ gestation, and 1.5, 3, 6, 12, and 24 months postpartum (944 interviews, 1009 questionnaires completed). We compared clinical features 

when Diagnostic and Statistical Manual of Mental Disorders (DSM-5) Insomnia Disorder criteria (without the Duration criterion) were: (1) met (Insomnia Disorder), (2) 

not met only because of the sleep opportunity criteria (Perinatal Sleep Disruption), and (3) not met due to other criteria (Low Complaint).

Results:  Proportions of Insomnia Disorder were 16.0% and 19.8% during early and late third trimester, and ranged 5.3%–11.7% postpartum. If the sleep opportunity 

criteria were not considered, rates of Insomnia would be 2–4 times higher (21.4%–40.4%) across time-points. Mixed-effects models adjusting for covariates showed 

that compared to Low Complaint, both Insomnia Disorder and Perinatal Sleep Disruption scored significantly higher on insomnia and sleep disturbance scales, sleep 

effort, and sleep-related impairments (p values < .01), but depression and anxiety were comparable (p values > .12).

Conclusion:  Assessing sleep complaints without considering sleep opportunities can result in over-diagnosis of Insomnia Disorder in the perinatal periods. Insomnia 

Disorder and Perinatal Sleep Disruption were both associated with adverse sleep and mood outcomes, and need to be carefully differentiated and appropriately addressed.

Clinical Trial Registration: The SEED Project (Sleep, Eat, Emotions, and Development): A randomized controlled pilot study of a perinatal sleep intervention on sleep 

and wellbeing in mothers and infants. https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=371634, Australian New Zealand Clinical Trials Registry: 

ACTRN12616001462471.
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Statement of Significance

This longitudinal study used structured clinical interview, the gold standard method for establishing diagnostic status, to distinguish between Insomnia Disorder 

and Perinatal Sleep Disruption from pregnancy all the way to 2 years postpartum. Findings highlight the importance of differentiating Insomnia Disorder from 

Perinatal Sleep Disruption. Establishing whether sleep complaints occur despite “adequate sleep opportunity” in both duration and quality was essential to pre-

vent over-diagnosing Insomnia Disorder. Nevertheless, both Insomnia Disorder and Perinatal Sleep Disruption were associated with adverse sleep and mood out-

comes, and both need to be addressed using appropriate intervention during the perinatal periods.
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Introduction

Approximately 50%–73% of gestational parents report changes 
to their sleep-wake patterns during pregnancy and postpartum 
periods [1–4]. While estimated rates for self-report symptoms of 
Insomnia Disorder during the perinatal periods are high (17%–
62%) [1, 2, 5, 6], not all women with sleep dissatisfaction meet 
the criteria for Insomnia Disorder. The Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) characterizes Insomnia 
Disorder as difficulties initiating sleep, maintaining sleep, and/
or early morning awakenings that cause clinically significant 
distress or daytime impairment, and occur despite adequate op-
portunity for sleep [7]. This “opportunity for sleep” needs to be 
adequate in both duration (i.e. sufficient time) and quality (i.e. 
conducive to sleep, and lack external disruption). This makes it 
difficult to effectively assess sleep complaints during the peri-
natal periods.

Insomnia disorder and sleep disruption in the 
perinatal periods

An important feature to consider when assessing perinatal sleep 
difficulties is sleep opportunity. As sleep quality begins to deteri-
orate in the second and third trimesters, 42%–75% of gestational 
parents attribute poor sleep quality to fetal movements, heart-
burn, back, neck, or joint pain, restless legs syndrome, frequent 
nighttime urination, breathing difficulties, and vivid dreams 
[8, 9]. During the postpartum period, infant sleep patterns 
and feeding schedules become a source of multiple nighttime 
awakenings, posing a major challenge to parental sleep [10–12]. 
These factors occur largely outside of one’s voluntary control 
and can create conditions that are not sleep-conducive and 
cause significant disruptions to sleep opportunities.

Making a diagnosis of Insomnia Disorder can be challenging 
as presentations of Perinatal Sleep Disruption and Insomnia 
Disorder can resemble one another. Common features of both 
Perinatal Sleep Disruption and Insomnia Disorder can include 
multiple nighttime awakenings, poor sleep quality, daytime fa-
tigue, and irritability [8, 13]. However, unlike individuals experi-
encing Perinatal Sleep Disruption, individuals with Insomnia 
Disorder report persistent sleep difficulties even when pre-
sented with an undisrupted sleep opportunity (i.e. not needing 
to attend to baby at night). Individuals with Insomnia Disorder 
also report sleep difficulties when their internal/external envir-
onment is conducive to sleep (i.e. when free of pain and discom-
fort). Thus, considering “adequate sleep opportunity” is essential 
when differentiating between Perinatal Sleep Disruption and 
Insomnia Disorder, but is not clear in the existing literature.

Lack of distinction between Insomnia Disorder and 
Perinatal Sleep Disruption in the literature

Current research has not systematically distinguished Insomnia 
Disorder and sleep disruption for the perinatal periods. First, 
definitions for Insomnia Disorder remain broad (e.g. some refer 
to Insomnia as “the inability to remain asleep during the night” 
[14]) and rarely refer to “sleep opportunity” [15, 16]. The terms 
“Insomnia” and “sleep disturbance/disruption” are also inter-
changeably used to describe poor sleep duration and sleep 
quality in the perinatal periods [11, 17, 18]. For example, clinical 
documentations describe “reasons for Insomnia” as frequent 

bathroom visits, difficulty finding a comfortable position in bed, 
and restless legs, however, these experiences are typically more 
reflective of sleep disruption  or  other sleep disorders [19, 20]. 
Prevalence rates for Insomnia Disorder symptoms are also re-
ported by citing studies that measured sleep disturbances more 
broadly (e.g. night awakenings), rather than Insomnia-specific 
symptoms [18]. Together, this has resulted in Insomnia Disorder 
symptoms being poorly characterized during the perinatal 
periods.

A recent meta-analysis identified 24 studies on Insomnia 
Disorder during the perinatal periods that utilized self-report 
questionnaires [15], and to the best of our knowledge, there has 
not been a longitudinal study that used gold standard struc-
tured clinical interview to establish the occurrence of Insomnia 
Disorder during pregnancy or postpartum. Using the Bergen 
Insomnia Scale (BIS), Sivertsen et al. estimated Insomnia Disorder 
prevalence at 32 weeks pregnancy and 8 weeks postpartum to be 
60% [1]. However self-report scales such as these have the po-
tential to overestimate Insomnia Disorder rates as they have 
not been validated against clinical interviews during perinatal 
periods [15], nor do they consider the context in which sleep com-
plaints occur (i.e. physical discomfort, going to the bathroom, at-
tending to baby). Because of these limitations, the heterogeneous 
nature of sleep disturbance during the perinatal periods have 
been overlooked, hindering effective assessment and potentially 
also management of different types of perinatal sleep difficul-
ties. For example, sleep restriction, a key component of Cognitive 
Behavioral Therapy for Insomnia (CBT-I) [21], is likely, not appro-
priate for individuals with inadequate sleep opportunities; in-
stead, they could benefit from appropriately timed daytime naps 
for managing sleepiness [22]. In contrast, daytime napping may 
perpetuate poor nighttime in the context of Insomnia Disorder.

Nevertheless, the existing literature consistently showed 
that Perinatal Sleep Disruption and Insomnia Disorder are as-
sociated with symptoms of depression and anxiety, as well as 
poorer parent-infant bonding [5, 6, 23–30]. Poor sleep quality 
during the perinatal periods is also associated with lower 
quality of life, daytime sleepiness, and fatigue [31–33]. Therefore, 
both Perinatal Sleep Disruption and Insomnia Disorder are 
highly relevant to parent-infant wellbeing, yet no study has dis-
tinguished and compared sleep and mental health correlates for 
these common sleep complaints.

Current study

This longitudinal study used structured clinical interviews 
to identify Insomnia Disorder, Perinatal Sleep Disruption, and 
Low Complaints in a community sample of nulliparous females 
who participated in a longitudinal randomized controlled trial. 
Definitions of these three diagnostic statuses are shown in  
Table 1, and detailed procedures of categorization are described 
in the Methods section. Briefly, Low Complaints captures inter-
view outcomes when the frequency or distress/impairments 
associated with the sleep complaints were insufficient to 
meet Insomnia Disorder criteria. Both Insomnia Disorder and 
Perinatal Sleep Disruption meet frequency and distress/im-
pairments for Insomnia Disorder but differ on the response to 
Criteria E regarding adequate sleep opportunities. Sleep com-
plaints persist despite suitable sleep opportunity for Insomnia 
Disorder, but not for Perinatal Sleep Disruption. Thus, Perinatal 
Sleep Disruption captures responses when significant sleep 
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complaints were mainly caused by external factors or physical 
discomfort. Interviews were repeated at seven time points, from 
the third trimester of pregnancy to 2 years postpartum.

The aims of this study are:

	1.	 To distinguish between Insomnia Disorder and Perinatal 
Sleep Disruption while exploring the impact of considering 
(or not considering) sleep opportunity on diagnostic status. 
We evaluated descriptive statistics to describe the propor-
tion of participants meeting each diagnostic status from 
pregnancy to 2  years postpartum. The rates of Insomnia 
Disorder were compared if the DSM-5 sleep opportunity cri-
teria were and were not considered.

	2.	 To compare self-reported insomnia symptom severity, 
sleep disturbance, sleep-related impairment, sleep effort, 
dysfunctional beliefs/attitudes about sleep, depression, 
and anxiety amongst Insomnia Disorder, Perinatal Sleep 
Disruption, and Low Sleep Complaints diagnostic outcomes. 
We hypothesized that after adjusting for covariates  and 
compared to Low Complaints, the Insomnia Disorder and 
Perinatal Sleep Disruption status would be associated with 
worse sleep and mental health outcomes; differences be-
tween Insomnia Disorder and Perinatal Sleep Disruption 
status are exploratory.

Methods
This is a secondary analysis of data from a randomized controlled 
trial comparing a behavioral sleep intervention with a “healthy 
diet” intervention [22] (Australian New Zealand Clinical Trials 
Registry: ACTRN12616001462471). Detailed methods are published 
in the study protocol [34]. The trial was advertised as “Sleep, Eat, 
Emotions, and Development (SEED)” during recruitment to pro-
mote the face validity of a “wellbeing” project so that the sample 
was not biased toward those with preexisting sleep concerns.

Participants

Participants were recruited in their third trimester from 
Childbirth Education classes at the Royal Women’s Hospital, 

a centrally located public hospital specialized in women’s 
health in Victoria, Australia. Inclusion criteria: (1) nulliparas; (2) 
singleton pregnancy; (3) over 18 years old; (4) English literacy; 
(5) had regular access to email and the internet. Exclusion cri-
teria included: (1) current or planned shift work during partici-
pation in the study; (2) reporting severe and current medical 
or psychiatric conditions (e.g. lifetime Bipolar or Psychotic 
Disorder) or physiologically based sleep disorders (e.g. Periodic 
Limb Movement Disorder, Restless Leg Syndrome, Circadian 
Rhythm Sleep-Wake Disorders; Insomnia Disorder was not ex-
cluded); (3) on medication that affects sleep. Eligibility was de-
termined through a telephone screening that included the Duke 
Structured Interview for Sleep Disorders (DSISD) [35] and the 
M.I.N.I. International Neuropsychiatric Interview 7.0 (MINI) [36], 
a diagnostic interview used for DSM-5 psychiatric disorders.

Procedures

After informed consent and telephone screening, eligible par-
ticipants were randomized 1:1 to a “Healthy Sleep” (therapist-
assisted CBT) or “Healthy Diet” (control) intervention. All 
participants received a 1-h telephone session and automated 
multimedia emails from the third trimester until 6  months 
postpartum. See published protocol [34] for details on the inter-
ventions. Assessments were conducted via telephone and on-
line surveys at 28–30 (T1) and 35–36 (T2) weeks’ gestation, and 
1.5 (T3), 3 (T4), 6 (T5), 12 (T6), and 24 (T7) months postpartum. 
Research assistants conducting post-baseline telephone inter-
views were blinded to treatment conditions. Participants re-
ceived gift vouchers of $50, $100, $50, and $20 AUD at T3, T5, T6, 
and T7, respectively.

Measures

Structured interview. Insomnia Disorder symptoms and diag-
nosis were assessed through the Insomnia Disorder module 
of the DSISD, a semi-structured interview for the DSM-5 diag-
nostic criteria for Insomnia Disorder (see Table 1), which has re-
ported good reliability and validity [35]. The 3-month duration 
criteria for DSM-5 were not used in this study because: (1) sleep 

Table 1.  Criteria for Insomnia Disorder, Perinatal Sleep Disruption, and Low Complaint statuses

DSM-5 Insomnia criteria Insomnia Disorder Perinatal Sleep Disruption Low Complaints

A. Dissatisfaction with sleep quantity or quality, associated with  
difficulties initiating sleep, maintaining sleep, or early morning  
awakenings.

Yes Yes Yes/No

B. Clinically significant distress or impairment in important areas  
of functioning.*

Yes Yes No/Yes (when no 
to C)

C. The sleep difficulty occurs at least 3 nights per week.* Yes Yes No/Yes (when no 
to B)

D. The sleep difficulty is present for at least 3 months.†    
E. The sleep difficulty occurs despite adequate opportunity for sleep. Yes No  
F–H. Symptoms not better explained by another sleep disorder,  

substance, or medical/mental health condition.
Yes Yes  

Common examples: “I toss and turn and 
it takes ages to fall 
asleep, even when 
my baby  
is sleeping”

“I’m getting bigger, get up 
every couple of hours to use 
toilet…Just wish I could get 
comfortable…”

“My sleep is not as 
good, but given 
the circumstance 
I think I’m 
sleeping okay”

*Both B and C are met (Yes) for Insomnia Disorder and Perinatal Sleep Disruption; B and C are not simultaneously met for Low Complaints.
†Duration criteria was not used in this study to characterize current Insomnia Disorder status. See measures for details.
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undergoes rapid changes during the perinatal transition, and (2) 
we were interested in capturing changes between assessments, 
some of which were completed less than 3 months apart.

To reduce participant burden, we asked a screening ques-
tion “Have you been satisfied with your sleep?”. If a participant was 
satisfied with sleep, we discontinued the interview and classi-
fied the outcome as Low Complaints. For all other responses 
(e.g. not satisfied, uncertain), we administered the full module. 
The interviewer documented the frequency, duration, and dis-
tress/impairment associated with sleep concerns (e.g. nighttime 
awakenings) regardless of the causes. If an interview did not 
meet Criteria A, B, C, F–H simultaneously, it was categorized as 
Low Complaints.

Interviews that met Criteria A, B, C, F–H were further cat-
egorized as Insomnia Disorder (meet Criteria E on sleep oppor-
tunity) and Perinatal Sleep Disruption (did not meet Criteria E). 
To differentiate these, we asked participants “Do you have this 
sleep difficulty even when you have the time to sleep, and your sleep 
environment is comfortable and safe?” to establish whether these 
sleep concerns persist when they have adequate sleep oppor-
tunity (Criteria E in Table 1). In doing so, we explored common 
factors that may disrupt sleep during the perinatal periods (e.g. 
physical discomfort, pain, nighttime infant care), as well as 
other disrupting factors that may be applicable to the individual. 
The interviewer also assessed whether the sleep concerns were 
better accounted for by another sleep disorder, substance, or 
medical/mental health condition (Criteria F–H).

Table 1 describes the three diagnostic statuses against each 
of the DSM-5 Insomnia Disorder criterion.

Self-report questionnaires. The Patient-Reported Outcome 
Measurement Information System Sleep Disturbance 
(PROMIS-SD) [38] and Sleep-Related Impairment (PROMIS-SRI) 
are 8-item instruments that measure sleep disturbance and 
sleep-related impairment. PROMIS instruments use a T-Score 
metric with a mean of 50 and SD of 10 (e.g. a score of 60 is one 
SD higher than the population mean). PROMIS instruments are 
commonly used to assess parental wellbeing and have been val-
idated in the perinatal periods [39–42].

The Insomnia Severity Index (ISI) is a 7-item self-report 
measure of Insomnia Disorder symptom severity [43]. Scores 
range from 0 to 28, with 8–14 indicating sub-threshold Insomnia 
Disorder, 15–21 moderate clinical Insomnia Disorder, and 22–28 
severe clinical Insomnia Disorder [44].

The following measures were used to assess Insomnia-
related characteristics: Dysfunctional Beliefs and Attitudes 
about Sleep Scale (DBAS) [45], a 16-item measure where higher 
scores indicate greater endorsement of unhelpful sleep-related 
beliefs and attitudes; the Glasgow Sleep Effort Scale (GSES) [46] 
is a 7-item measure where higher scores indicate greater per-
ceived sleep effort; the Ford Insomnia Response to Stress Test 
(FIRST) [47] is a 9-item measure with higher scores indicating 
greater vulnerability to Insomnia Disorder under commonly ex-
perienced stressful situations.

Mood disturbance was measured using PROMIS Depression 
and Anxiety Short Form [48]. Both are brief 8-item measures of 
emotional distress and were used to measure symptoms of de-
pression and anxiety.

PROMIS Instrumental and Emotional Support Short Forms 
[49] are 4-item instruments that measure social supports, and 
were used as covariates.

Analysis

Descriptive statistics are used to describe the proportion of par-
ticipants meeting each DSISD diagnostic status at each time 
point (Aim 1). To compare characteristics in sleep and mental 
health among the three diagnostic statuses (Aim 2), we used 
a linear mixed-effects model to predict each sleep and mental 
health outcome using random intercept and DSISD diagnostic 
status as categorical fixed effect predictors. Intervention group 
allocation, age, instrumental and emotional support, and mental 
health history (“no history of diagnosis,” “past diagnosis,” and 
“currently diagnosed”) were adjusted for. These mixed-effects 
models included all available data over all time points and es-
timated an overall difference between diagnostic statuses after 
adjusting for covariates. We also examined differences in demo-
graphic variables (education, ethnicity, employment status, 
and mental health history) between diagnostic statuses using 
chi-square tests of independence. Effect sizes were also tested 
using Cramer’s V and Cohen’s d. Data were analyzed using R 
4.0.2 [50]. All statistical significance was determined based on 
two-tailed p value at .05.

Results
The sample consisted of 163 generally healthy nulliparous fe-
males (age M ± SD = 33.35 ± 3.42 years, gestation at enrollment 
M ± SD = 27.59 ± 1.42 weeks). Rates of missing data were low: 
among the 158 women who started intervention, 65.8% com-
pleted all seven assessments, and 95.6% completed five or more 
assessments. Analyses below include all 163 randomized parti-
cipants who provided baseline data.

A total of 944 interviews and 1009 questionnaires were col-
lected across seven time-points. The majority of the sample 
had completed at least university undergraduate educa-
tion (89.0%), were Caucasian (87.1%) or Asian (11.0%), worked 
fulltime (77.3%), had a household income ≥130k AUD (58.3%), 
and were married/in a de facto relationship (96.3%). Participant 
demographics and descriptive statistics are presented in Table 
2. For complete descriptive statistics, see primary outcome 
paper [23].

Participants with Insomnia Disorder, Perinatal Sleep 
Disruption, and Low Complaints had similar baseline charac-
teristics, except that participants with Insomnia Disorder were 
older (p = .028), scored higher on FIRST (p < .001), and were more 
likely to report past (42.3%) or current (7.7%) mental health diag-
noses (p = .013) compared to Perinatal Sleep Disruption and Low 
Complaints (see Table 2).

Differences in sleep outcomes between the CBT sleep inter-
vention and control conditions were reported in the primary 
outcome paper of the trial [23]. Briefly, compared to the control 
condition, receiving CBT for sleep was associated with lower 
Insomnia Disorder symptom severity, sleep disturbance, and 
sleep-related impairment at the pregnancy endpoint (T2), and 
at 24 months postpartum (T7). Group differences across the first 
postpartum year were nonsignificant. Minimal differences in 
Insomnia Disorder diagnosis rates were observed postpartum 
between the CBT sleep intervention and control condition, as 
seen in Supplementary Table S2.

The percentage of women who met criteria for one of the 
three statuses (Insomnia Disorder, Perinatal Sleep Disruption, or 
Low Complaints) at each time point is presented in Table 3.
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Overall, by 2 years postpartum, 70 participants (42.9%) met 
Insomnia Disorder criteria at least once during the observational 
period. At baseline of 28–30 weeks’ gestation (T1), 16.0% par-
ticipants met Insomnia Disorder criteria. From T1 to T2 (35–36 
weeks’ gestation), the number of participants meeting Insomnia 
Disorder criteria in the CBT condition reduced from 15 (18.5%) to 
8 (13.1%), while the control condition increased from 11 (13.4%) 
to 17 (26.2%). During the postpartum time points, Insomnia 
Disorder rates did not differ significantly between treatment 
conditions [22] (see Supplementary Table S2 for diagnosis rates 
between conditions) and were lower compared to the third tri-
mester. As seen in Table 3, the lowest rates of Insomnia Disorder 
occurred at 1 (T6, 5.3%) and 2 (T7, 6.8%) years postpartum, fol-
lowed by 3 months postpartum (T4, 8.3%), while rates at 1.5 (T3, 
11.7%) and 6 (10.6%) months postpartum were somewhat higher 
in comparison.

The proportion of women experiencing Perinatal Sleep 
Disruption was 16.6% and 17.5% during the early and late third 
trimester. During the first 6  months postpartum, except for 
T4 (13.1%), the rate of Perinatal Sleep Disruption was higher 
compared to late pregnancy (20.3% for T3, 29.8% for T5). At 1 
and 2  years postpartum, however, the rate of Perinatal Sleep 
Disruption was comparable to that of late pregnancy (16.7% and 
18.8% for T6 and T8, respectively).

If the DSM-5 sleep opportunity criteria were not considered, 
some women with Perinatal Sleep Disruption would also have 
been diagnosed with “Insomnia Disorder,” yielding rates that 
are approximately 2–4 times higher than actual Insomnia 
Disorder rates across all time-points. Specifically, the estimated 
rates would have ranged from 32.5% to 37.3% during pregnancy 
and from 21.4% to 40.4% postpartum (see the right column in 
Table 3).

Descriptive statistics for sleep and mental health outcomes 
at each time point for each diagnostic status are presented in 

Figure 1 and Supplementary Table S1. Briefly, mean ISI scores 
exceeded 10 across all time points for Insomnia Disorder status 
(range: 10.14–13.19). Mean ISI scores for Sleep Disruption and 
Low Complaints ranged 6.47–10.23 and 4.65–6.26, respectively. At 
baseline, the mean ISI scores were 11.73 for Insomnia Disorder, 
8.70 for Sleep Disruption, and 4.65 for Low Complaints. 

Linear mixed-effects models examining how diagnostic 
status predicted sleep and mental health outcomes controlling 
for covariates are summarized in Table 4.

Compared to both Perinatal Sleep Disruption and Low 
Complaints status, Insomnia Disorder status was associated 
with significantly higher insomnia symptoms, sleep disturb-
ance, sleep-related impairment, sleep effort, and DBAS (all p 
values < .05). The model-estimated coefficients (i.e. mean differ-
ences between groups after controlling for covariates, presented 
on the original scale) between Insomnia Disorder and Low 
Complaints were also practically meaningful. For example, com-
pared to Low Complaints, Insomnia Disorder status was associ-
ated with higher PROMIS Sleep Disturbance and Sleep-Related 
Impairment scores, with mean differences of 8.19 and 5.31 (i.e. 
0.82 and 0.53 SD), respectively (see the unstandardized estimate 
and 95% confidence intervals in Table 4). Practically speaking, 
a T-score of 55 is in the 69th percentile, and a T-score 8.19 less 
than 55 (i.e. 46.81) is in the 38th percentile, demonstrating mean-
ingful differences between scores. Similarly, compared to Low 
Complaints, Perinatal Sleep Disruption was associated with sig-
nificantly higher symptoms of Insomnia Disorder, sleep disturb-
ance, sleep-related impairment, and sleep effort (all p values < 
.01), but levels of DBAS were comparable (p > .05).

No statistically significant differences were observed be-
tween Perinatal Sleep Disruption and Insomnia Disorder for 
symptoms of depression and anxiety (p values > .05). Compared 
to Low Complaints, Insomnia Disorder was associated with sig-
nificantly higher symptoms of depression (p = .013) and anxiety 

Table 2.  Descriptive statistics of baseline sample characteristics

N = 163 Low Complaints Perinatal Sleep Disruption Insomnia Disorder P

Age in years, M (SD) 33.35 (3.42) 33.20 (3.67) 32.50 (2.68) 34.87 (2.53) .028*
Race
  Caucasian, n (%) 142 (87.1) 91 (82.7) 25 (92.6) 26 (100.0) .092
  Asian, n (%) 18(11.0) 17 (15.5) 1 (3.7) 0 (0.0)  
  Other, n (%) 3 (1.8) 2 (1.8) 1 (3.7) 0 (0.0)  
Marital status
  Married/De facto, n (%) 157 (96.3) 107 (97.3) 25 (92.6) 25 (96.2) .557
  Never married, n (%) 6 (3.7) 3 (2.7) 2 (7.4) 1 (3.8)  
Employment
  Not working, n (%) 6 (3.7) 3 (2.7) 2 (7.4) 1 (3.8) .620
  Working part time, n (%) 31 (19.0) 19 (17.3) 5 (18.5) 7 (26.9)  
  Working fulltime, n (%) 126 (77.3) 88 (80.0) 20 (74.1) 18 (69.2)  
Education
  Less than Bachelor, n (%) 18 (11.0) 15 (13.6) 3(11.1) 0 (0.0) .230
  Bachelor, n (%) 56 (34.4) 35 (31.8) 12 (44.4) 9 (34.6)  
  Postgraduate, n (%) 89 (54.6) 60 (54.5) 12 (44.4) 17 (65.4)  
Mental health history†
  None, n (%) 120 (73.6) 88 (80.0) 19 (70.4) 13 (50.0) .013*
  Past not current, n (%) 40 (24.5) 21 (19.1) 8 (29.6) 11 (42.3)  
  Current, n (%) 3 (1.8) 1 (0.9) 0 (0.0) 2 (7.7)  
FIRST, M (SD) 21.25 (5.46) 20.22 (5.26) 21.74 (5.30) 25.12 (4.77) .001*

†Established using structured clinical interview.

FIRST, Ford Insomnia Response to Stress Test.

*P <. 05. M (mean) and SD (standard deviation) are presented for continuous variables, and n (%) are presented for categorical variables.
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(p = .004), while Perinatal Sleep Disruption was associated with 
significantly higher symptoms of depression (p =  .004) but not 
anxiety (p = .166). These covariate-adjusted differences are rela-
tively small in size, ranging from 1.43 to 1.82 (see Table 4).

Discussion
This study used gold standard structured interviews to assess 
Insomnia Disorder longitudinally across the perinatal transi-
tion, from late pregnancy to 2  years postpartum. The rates of 
“Insomnia Disorder” would be substantially inflated if sleep op-
portunity criteria were not considered in assessing Insomnia 
Disorder during pregnancy and early parenthood. Both Insomnia 
Disorder and Perinatal Sleep Disruption were associated with 
significant sleep complaints and sleep-related impairments, but 
they were comparable on symptoms of depression and anxiety.

Assessing sleep opportunity: an essential diagnostic 
ingredient

Rates of Insomnia Disorder and Perinatal Sleep Disruption 
were both high during pregnancy, ranging from 16.0% to 19.8% 
for Insomnia Disorder and 16.6% to 17.5% for Perinatal Sleep 
Disruption. During the postpartum, the proportion of partici-
pants experiencing Perinatal Sleep Disruption exceeded rates 
of Insomnia Disorder at all time-points. Average scores on 
the ISI were consistently >10 for the Insomnia Disorder status 
only. Although this is comparable to the cutoff of 10 to detect 
Insomnia Disorder in a community sample [50], establishing a 
specific cutoff for the perinatal population is not feasible in this 
study and requires future study. 

The rates of Insomnia Disorder in this study are higher 
than the 6%–10% reported in the general population [7] but 
substantially lower than estimates derived from self-report 
questionnaires (54%–62%) [1, 2, 5, 25]. This is unlikely due to 
lower Insomnia Disorder symptoms in the study sample, as 
the average ISI score in this study is comparable to that from 
other community samples of females during pregnancy [6, 51]. 
But rather, structured clinical interviews enabled us to differ-
entiate Insomnia Disorder from Perinatal Sleep Disruption and 
avoid misdiagnosing the latter as Insomnia Disorder. Indeed, 
when the sleep opportunity criteria were not considered, rates 
of Insomnia Disorder would have been approximately 2–4 times 
higher than actual rates, comparable to rates in studies using 
self-report questionnaires.

While self-report measures provide meaningful informa-
tion concerning Insomnia Disorder symptoms, distress, and 

impairment, many commonly used self-report measures (e.g. 
BIS [52], Women’s Health Initiative Insomnia Rating Scale [53]) 
do not evaluate the context in which sleep complaints occur 
(e.g. physical discomfort, going to the bathroom, attending to 
baby). This leaves the perinatal periods a vulnerable time for 
misdiagnosis of sleep problems.

Both Insomnia Disorder and Perinatal Sleep 
Disruption were associated with adverse outcomes

As would be expected and consistent with the existing litera-
ture, Insomnia Disorder was associated with significant sleep 
disturbance, sleep-related impairment, sleep effort, and DBAS 
during pregnancy and postpartum [37, 54, 55]. We found that the 
same was also true for those with Perinatal Sleep Disruption, ex-
cept DBAS, suggesting that in the absence of Insomnia Disorder, 
disruptions to sleep caused by perinatal factors can cause con-
siderable sleep concerns and sleep-related impairments. It is 
worth noting that Insomnia Disorder, but not Perinatal Sleep 
Disruption, was associated with higher DBAS. It is possible that 
unhelpful thoughts and beliefs about sleep are perpetuating fac-
tors for Insomnia but not sleep disruption.

Further, both Insomnia Disorder and Perinatal Sleep 
Disruption were associated with significantly greater symptoms 
of depression than Low Complaint status. Although the size of 
the differences was relatively small, data from this study ex-
tends existing knowledge linking Insomnia Disorder symptoms 
and adverse mental health outcomes in the perinatal periods 
[5, 6, 25, 27] by demonstrating that Perinatal Sleep Disruption, in 
the absence of Insomnia Disorder, is also detrimental to mood. 
Therefore, both deserve clinical attention in their own right in 
the perinatal period.

Limitations

A number of limitations need to be considered when 
interpreting results. Participants were first-time parents, mostly 
university-educated, and in stable relationships, potentially 
limiting the generalizability of these findings. Symptoms of 
depression and anxiety were relatively low in this community 
sample, and findings may not generalize to clinical samples. 
Although this study utilized a large community sample, rates of 
Insomnia Disorder were low, especially during the postpartum 
period. To further understand the nature of perinatal Insomnia 
Disorder, future research should oversample individuals at risk 
for Insomnia Disorder (e.g. those seeking help for poor sleep). 
The study was carried out in the context of a clinical trial with 

Table 3.  Rates of Insomnia Disorder, Perinatal Sleep Disruption, and Low Complaints with and without considering sleep opportunity

Time Low Complaints
Perinatal Sleep 
Disruption

Insomnia Disorder  
(meet DSM-5 criteria)

“Insomnia Disorder”  
if the DSM-5 sleep opportunity  
criteria were not considered

T1 (28–30 weeks pregnancy) 110 (67.48) 27 (16.56) 26 (15.95) 53 (32.52)
T2 (35–36 weeks pregnancy) 79 (62.70) 22 (17.46) 25 (19.84) 47 (37.30)
T3 (1.5 months postpartum) 87 (67.97) 26 (20.31) 15 (11.72) 41 (32.03)
T4 (3 months postpartum) 114 (78.62) 19 (13.10) 12 (8.28) 31 (21.38)
T5 (6 m postpartum) 90 (59.60) 45 (29.80) 16 (10.60) 61 (40.40)
T6 (12 months postpartum) 89 (78.07) 19 (16.67) 6 (5.26) 25 (21.93)
T7 (24 months postpartum) 87 (74.36) 22 (18.80) 8 (6.84) 30 (25.64)

n (%) are presented for each diagnostic status; see Table 1 for diagnostic status definitions.
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Figure 1.  Mean and 95% confidence intervals for the Insomnia Severity Index, Glasgow Sleep Effort Scale, Dysfunctional Beliefs and Attitudes about Sleep Scale, 

PROMIS Sleep Disturbance, Sleep-Related Impairment, Depression, and Anxiety. The proportion of participants meeting Low Complaints, Perinatal Sleep Disruption, 

and Insomnia Disorder criteria based on structured clinical interview are presented (see Table 1 for definitions). T1 = 28–30 weeks gestation; T2 = 35–36 weeks gestation; 

T3 = 1.5 months postpartum; T4 = 3 months postpartum; T5 = 6 months postpartum; T6 = 12 months postpartum; T7 = 24 months postpartum.
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half of the sample-receiving a sleep intervention. The frequency 
of Insomnia Disorder at post-randomization time-points is 
not suitable for estimating the overall prevalence of Insomnia 
Disorder postpartum due to sleep intervention received in half 
of the sample. Because our recruitment materials focused on 
wellbeing, rather than Insomnia symptoms, our observed rate 
of Insomnia Disorder at baseline is likely a good estimate of the 
prevalence of Insomnia Disorder during late pregnancy in a com-
munity sample of nulliparous females. Parity has been shown to 
have an inconsistent effect on parental sleep, with some studies 
reporting more night awakenings for multiparas, and others re-
porting poorer objective sleep in nulliparas [56]. Therefore, rates 
of Insomnia Disorder/Sleep Disruption in this sample cannot be 
extrapolated to multiparous populations.

Conclusion and practical implications

Insomnia Disorder and Perinatal Sleep Disruption are rarely dif-
ferentiated in the perinatal sleep literature, limiting our under-
standing of the characteristics that are unique to each sleep 
concern. This study demonstrated that establishing whether 
sleep complaints occur despite “adequate sleep opportunity” 
was essential to prevent over-diagnosing Insomnia Disorder. 
Further, both Insomnia Disorder and Perinatal Sleep Disruption 
were associated with adverse sleep and mental health out-
comes, highlighting the importance of not over-looking Sleep 
Disruption and providing evidence-based support for both 
Insomnia and Sleep Disruption. These findings have impli-
cations for both the assessment and treatment of sleep com-
plaints among women in the perinatal periods.

From an assessment perspective, a binary diagnostic system 
(e.g. Insomnia Disorder vs. No Insomnia Disorder) is likely in-
adequate during the perinatal period when sleep problems 
have heterogeneous causes. In choosing sleep measures for the 
perinatal periods, we advocate for measures that are well de-
veloped, validated, and normed for the general population (ra-
ther than specific measures for the perinatal periods). This way, 
sleep characteristics quantified during the perinatal transition 
can be understood in broader contexts across the lifespan, and 
be compared with diverse populations. However, when admin-
istering commonly used instruments (e.g. ISI, BIS), additional 
information related to the context of sleep could be sought to 
help distinguish between Insomnia Disorder and Perinatal Sleep 
Disruption. For example, asking individuals to rate sleep com-
plaints “while baby is sleeping” as suggested by Swanson et al. 

[57], and adding qualitative items (e.g. “Sleep difficulties can 
occur for a variety of reasons. Please tell us about any physical, 
psychological, or environmental factors that may be interfering 
with your current sleep.”). Where possible, clinical interviews 
should be utilized to assess the contexts where sleep complaints 
occur. Questions that assess sleep opportunity, such as “Do you 
still experience difficulty sleeping when you are relatively free of 
pain and discomfort, and you don’t have to go to the bathroom?,” 
are essential for clinicians and researchers attempting to differ-
entiate between these two common sleep problems. Although 
Insomnia and Sleep Disruption need to be distinguished to pre-
vent over-diagnosis of Insomnia, it is important not to overlook 
or dismiss Sleep Disruption during the perinatal period, as both 
Insomnia and Sleep Disruption are associated with daytime im-
pairment and distress.

From a treatment perspective, we advocate for providing 
intervention and support that are informed by an accurate 
assessment/diagnosis (see above). CBT-I is increasingly used 
in perinatal populations [21, 22, 58], and RCTs report prom-
ising findings regarding Insomnia Disorder symptom severity 
and remissions rates [21, 59]. Interventions for Perinatal Sleep 
Disruption are limited, particularly during pregnancy [51, 60, 61]. 
Given that some components of CBT-I may be unfavorable in 
the context of Perinatal Sleep Disruption (e.g. sleep restriction), 
future research may consider adapting CBT-I for women with 
Perinatal Sleep Disruption, with a greater emphasis on redu-
cing psychological/physiological reactivity to sleep-disrupting 
factors, providing psychoeducation on helpful napping behav-
iors, and fatigue management strategies. An alternative direc-
tion is for interventions to focus on infant sleep as a primary 
source of sleep disruption. Parents may benefit from informa-
tion on infant sleep development and strategies that promote 
infant sleep during early postpartum, as a majority of infant 
sleep interventions do not commence until the infant is ap-
proaching 6  months old [62–65]. Therefore, future perinatal 
sleep interventions should (1) carefully differentiate between 
Insomnia Disorder and Perinatal Sleep Disruption to ensure the 
presenting concerns are appropriately addressed, and (2) inves-
tigate efficacious interventions for women experiencing Sleep 
Disruption in pregnancy and/or the first 6 months postpartum.

Together, these findings highlight the importance of 
screening women in pregnancy and postpartum for various 
sleep complaints, and carefully considering sleep opportun-
ities to distinguish between Insomnia and other sleep concerns 
(e.g. sleepiness/fatigue). Developing clear and standardized 

Table 4.  Linear mixed-effects model for sleep and mental health outcomes

Insomnia Disorder versus Low 
Complaints

Perinatal Sleep Disruption versus Low 
Complaints

Insomnia Disorder versus Perinatal 
Sleep Disruption

Insomnia Severity Index 5.30 [4.59 to 6.02], <.001*** 2.63 [2.05 to 3.21], <.001*** 2.68 [1.86 to 3.50], <.001***
PROMIS Sleep Disturbance 8.19 [6.97 to 9.42], <.001*** 5.31 [4.32 to 6.31], <.001*** 2.88 [1.47 to 4.29], <.001***
PROMIS Sleep-Related Im-

pairment
5.31 [4.00 to 6.62], <.001*** 3.77 [2.70 to 4.83], <.001*** 1.55 [0.05 to 3.05], .044*

Glasgow Sleep Effort Scale 1.67 [1.32 to 2.03], <.001*** 0.41 [0.12 to 0.70], .005** 1.26 [0.86 to 1.67], <.001***
Dysfunctional Beliefs and 

Attitudes about Sleep
0.55 [0.35 to 0.76], <.001*** 0.14 [−0.03 to 0.30], .108 0.42[0.19 to 0.65], <.001***

PROMIS Depression 1.53 [0.33 to 2.73], .013* 1.43 [0.46 to 2.41], .004** 0.09 [−1.28 to 1.47], .895
PROMIS Anxiety 1.82 [0.57 to 3.08], .004** 0.72 [−0.30 to 1.73], .166 1.11 [−0.32 to 2.53], .128

Unstandardized coefficients [95% Confidence Intervals], p values are presented; Intervention group allocation, age, instrumental and emotional support, and mental 

health history were controlled for.

*p < .05 **p < .01 ***p < .001.
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terminology will allow researchers and clinicians to understand 
the heterogeneous nature of sleep disturbance during the peri-
natal periods, and facilitate the development and delivery of 
interventions that appropriately address each complaint.

Supplementary Material
Supplementary material is available at SLEEP online.
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