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women during pregnancy is not well studied. This study aimed to examine the prevalence of insomnia and its
risk factors in Chinese women during pregnancy.
Methods: In this cross sectional study, 436 Chinese pregnant womenwith Insomnia Severity Index (ISI) ≥ 8 were
Background: Insomnia is common during pregnancy but the prevalence and risk factors of insomnia in Chinese

clinically assessed using the insomnia criteria based on the combination of DSM-IV (Diagnostic and Statistical
Manual-4th Edition) and ICD-10 (International Classification of Dieases, 10th Edition). Beck Depression Inven-
tory (BDI), State-Trait Anxiety Inventory (STAI), Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS),
Pregnancy Pressure Scale (PPS), Perceived physical discomfort level and number, Epworth Sleepiness Scale
(ESS), and a general socio-demographic questionnaire were administered.
Results: The results showed that about 20% of the pregnant women met the strict diagnosis criteria of insomnia.
Independent-samples t-test revealed that several risk factors were correlated with the group with insomnia
(N = 84) compared to the group without insomnia (N = 352). Binary Logistic regression analysis found that
more significant bed partner influence (OR = 1.92, 95% CI: 1.03–3.60), depressive symptoms (OR = 1.07, 95%
CI: 1.00–1.14), daytime sleepiness (OR = 1.07, 95% CI: 1.01–1.14), subjective somatic discomfort (OR = 2.27,
95% CI: 1.11–4.65), kinds of somatic discomfort (OR = 1.14, 95% CI: 1.03–1.27) and later gestation (OR = 1.05,
95% CI: 1.01–1.09) were significantly associated with insomnia.
Conclusion: In this cohort of Chinese pregnant women, about a fifth of women suffered from clinically significant
insomnia. Measures to prevent the adverse effects of insomnia should be provided to pregnant women with de-
pressive symptoms, Sleep disturbance of the bed partner, excessive daytime sleepiness and somatic discomfort,
especially late in gestation.
© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Insomnia is the most prevalent sleep disturbance experienced in
women during pregnancy, affecting 52%–61% of pregnant women [1].
The prevalence of insomnia during pregnancy is high from the start
and two thirds of pregnantwomen suffer from insomnia in the later pe-
riod of pregnancy [2]. One previous study found that 97% of the women
at the end of pregnancy reported middle-of-the-night awakenings, but
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only less than a third of the women considered sleep disruption as a
problem [3].

It has been shown that insomnia is related to a number of potential
maternal and infant health risks, such as adverse pregnancy outcomes
(hypertension, gestational diabetes mellitus (GDM)) [4–7]. Disturbed
sleep in early and late pregnancy may also augment the risk for
cardio-metabolic risk factors, which is associated with maternal and in-
fant morbidity [4]. In addition, insomnia is frequently related to a vari-
ety of psychiatric disorders, such as depression and anxiety during
pregnancy [8,9] and during the postpartum period [9–11]. Insomnia
symptoms are also related to BMI increase in post-pregnancy [12]. In
addition, sleep loss during pregnancy is related to fetal intrauterine
growth retardation, longer duration of delivery, and unplanned cesar-
ean section [13,14]. Pregnant women who slept b6 h per night appear
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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to have longer labor and 4.5 times higher likelihood of a cesarean sec-
tion [13,15,16].

Current evidence shows that the major physiological, psychological,
and social changes occurred during pregnancy may be identified risk
factors for insomnia, even if common pregnancy related complaints
such as back pain, nausea, gastro-esophageal reflux, fetal movement,
vomiting and urinary frequency, all of which could affect sleep [17].
Worsening quality of sleep during pregnancymay also be linked to rest-
less legs syndrome, sleep apnea and snoring [18]. In addition, poor sleep
quality during pregnancy is associated with psychosocial and physio-
logic stress [19]. Furthermore, past history of insomnia, advanced tri-
mester, high BMI, age and depression symptoms are risk factors for
insomnia [2,20], while moderate physical activity has protective effects
[21].

Now it is important to paymore attention to examine the prevalence
and risk factors of insomnia for health professionals to clear the influ-
ence on the pregnant population. However, the majority of previous
prevalence studies of insomnia in pregnancy used insomnia symptoms
[5] or less rigorous diagnostic criteria of insomnia based on the different
assessment tools [2,9,22]. In addition, the prevalence and risk factors of
insomnia in Chinese women during pregnancy is not well studied.
Therefore, our aims were to investigate the prevalence of insomnia dur-
ing pregnancy in a Chinese population and explore its related clinical
correlates, which would provide an idea to make preventive interven-
tion potentially.

2. Methods

2.1. Study design and participants

This cross-sectional study consecutively recruited women who vis-
ited the outpatient obstetrics clinic of the Guangdong Provincial
People's Hospital (which is the largest general hospital in Guangdong
Province) in Guangzhou, From January 1, 2015, to December 31, 2017.
The inclusion criteria included Chinese pregnant women above or
equal to 18 years old in any trimester of pregnancy and able to under-
stand the research proposal. The exclusion criteria included 1) a history
of significant physical chronic diseases and psychiatric diseases; 2) had
benzodiazepine or other medications, or consumed caffeinated drinks
or alcohol during pregnancy; 3) had sleep disturbance before preg-
nancy; 4) had crossed time zone during flight or had night shift during
pregnancy; 5) had any medical or psychiatric conditions during
pregnancy.

The subjects were screened using The Insomnia Severity Index (ISI),
and participants who scored above a cutoff of 8 were interviewed face-
to-face according to the criteria based on the combination of DSM-IV
(Diagnostic and Statistical Manual-4th Edition) and ICD-10 (Interna-
tional Classification of Diseases, 10th Edition) including the presence
of difficulty of falling asleep, difficulty of maintaining sleep or non-
restorative sleep. In addition, to meet the stringent criteria of clinically
significant insomnia, the above-mentioned symptoms should occur at
least three times per week, lasting at least onemonth, and result in sig-
nificant clinical distress in social or occupational functioning. A com-
plete reproductive and physical examination were conducted by a
senior obstetrician.

Informed consent was provided by all participants. The study and all
related procedures were approved by the Hospital Research Ethics
Committee.

2.2. Assessments

For all subjects, the following data were collected:
sociodemographic characteristics (age, marriage status, education
level, occupation status, nuclear family, economic status), lifestyle
information (passive smoking behavior), sleep habit (coping strate-
gies for insomnia, anticipated sleeping hour, daytime nap, influence
from bed partner or the environment), reproductive history
(planned pregnancy, gestational week, number of gestation, abor-
tion history, number of child), the level of stress, somatic pain or dis-
comfort, and kinds of subjective physical discomfort from
pregnancy.

We utilized common instruments to assess sleep disturbances.
The Insomnia Severity Index (ISI) was developed to evaluate insom-
nia in clinical settings [23]. The questionnaire has 7-item to rate the
severity of insomnia over the past 2 weeks: absence of insomnia
(0–7); sub-threshold insomnia (8–14); moderate insomnia
(15–21); severe insomnia (22–28). We also used the Epworth Sleep-
iness Scale (ESS) to assess daytime sleepiness or dozing propensity
[24] and Pittsburgh Sleep Quality Index (PSQI) [25] to assess sleep
quality of the past month. The PSQI is a self-rated questionnaire
with 19-item, designed to assess sleep disturbance and sleep quality
over the past month among clinical population. The 19 items are di-
vided into 7 components with a total score of 0 to 21. The higher the
total score, the worse the quality of sleep [26]. The total ESS score can
range between 0 and 24 on a 4-point scale (0–3). The higher the total
score is, the higher the level of excessive daytime sleepiness. ESS
score N 10 is indicated as excessive daytime sleepiness and PSQI N 5
is considered as bad sleep quality.

A brief version of Dysfunctional Beliefs and Attitudes about Sleep
Scale (DBAS-16) [27] was applied to determine the individual beliefs
and attitudes about sleep which was originally a 30-item scale initially
designed by Morin et al., and later shortened to a 16-item scale. The
scoring range of each item was from 0 (at the “strongly disagree”
pole) to 10 (at the “strongly agree” pole). The total score of DBAS-16
based on the average score of 16 items.

Twoquestions designed to rate nap in the daytime, including “would
you need the nap during the daytime”, and the five alternatives are cat-
egorized to three groups, respectively no need or can't, 1–5 days/week,
daily or nearly daily; “how long do you usually have a nap”, the five re-
sponses to the question were categorized into: 15 min or less,
16–30 min, or 31 min or more.

We used the Beck Depression Inventory (BDI) [28] to measure the
symptoms of depression, and State-Trait Anxiety Inventory (STAI)
consisting of 2 subscales of 20 items each, to respectivelymeasure states
anxiety (S-anxiety) and trait anxiety (T-anxiety) [29]. Items were rated
on a 4 point Likert scale (1 = almost never, 2 = sometimes, 3 = often,
and 4=almost always). The STAI score for each subscale (S-anxiety and
T-anxiety) ranges from20 to 80 for the 20 items,with higher scores sug-
gesting greater anxiety.

Four self-reported questions about pregnancy expectation, stress,
fatigue, and physical discomfort severity were administered. The
subject were asked “what level of expectation of pregnancy do you
have”, “Have you had stress about pregnancy at present”, “Have
you had pain during the last month”, “How strong is the physical dis-
comfort do you feel during the last month”. Participants rated them-
selves on the visual analog scales anchored at one end by “0 stands
for none” and at the other end “10 stands for the strongest level”.
Mild level scored from 0 to 3, middle level scored form 4–6, strong
level scored from 7 to 10. In addition, subjects needed to choose
from 24 common physical symptoms during pregnancy in the past
month such as having no comfortable position while sleeping, nau-
sea, vomiting, urinary frequency, and shortness of breath. Body
mass index (BMI; kg/m2) was collected, with BMI ≥ 25 considered
as high BMI.

To assess pregnancy-related stress we used the Pregnancy Pres-
sure Scale (PPS), which is a self-report measurement with 30-items
and a 4 -point scale (1–4), and designed according to Chinese culture
with good psychometric properties, Internal consistency coeffi-
cient = 0.9 [30], Cronbach's α = 0.840 [31]. The measure assesses
stress in relation to the health and safety of mother and child, the
recognition of parental roles, and the changes in body shape and
physical activity.



Table 1
Socio-demographic and reproductive characteristics of the insomnia group and non-in-
somnia group of pregnant women.

Total
(N = 436)

IG
(N = 84)

NIG
(N = 352)

Statistics

n % n % n % χ2 df p

Employed 349 80 69 82.1 280 79.5 0.2 1 0.59
College education 363 83.4 70 83.3 293 83.5 0 1 0.97
Age (≥35) 89 20.4 22 26.2 67 19 2.1 1 0.14
Married status 427 97.9 80 95.2 347 98.6 3.7 1 0.05
Economic status (average or
above)

413 94.7 79 94 334 94.9 0 1 0.75

Nuclear family 266 61.4 53 63.1 213 61 0.1 1 0.72
Satisfied life 422 96.8 82 97.6 340 96.6 0.2 1 0.63
Support from husband 427 98.6 81 97.6 346 98.9 0.7 1 0.37
Passive smoking 133 30.7 27 32.1 106 30.4 0.1 1 0.75
Trimester

b13 weeks 63 14.4 10 11.9 53 15.1
13–27 weeks 285 65.4 47 56 238 67.6 9.2 2 0.01
≥28 weeks 88 20.2 27 32.1 61 17.3

Number of gestation (N1) 232 53.2 46 54.8 186 52.8 0.1 1 0.75
Number of child (N1) 180 41.4 41 48.8 139 39.6 2.3 1 0.12
Abortion (yes) 149 34.2 26 31 123 34.9 0.4 1 0.48
Planned pregnancy 319 73.7 60 73.2 259 73.8 0 1 0.9
Anticipated natural labor 344 79.8 60 71.4 284 81.8 4.5 1 0.03

Bold values: P b 0.05; IG: insomnia group; NIG: non-insomnia group.
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2.3. Statistical analysis

The statistical analyses were conducted using SPSS V.21.0 statistical
software. Comparisons between insomnia and non-insomnia groups
with respect to sociodemographic, reproductive characteristics, sleep
Table 2
Sleep, psychological and physical characteristics of the insomnia and non-insomnia groups of p

Total (N = 436) IG (N = 84

N % N

Strong desire for pregnancy 379 87.5 76
Strong subjective pressure level 265 60.8 57
Strong subjective somatic discomfort 231 53 65
Strong subjective fatigue 310 71.6 69
ISI (≥8) 214 49.1 82
PSQI (N5) 214 49.9 80
ESS (N10) 86 19.7 27
Daytime nap habit

No need or can't 73 16.8 13
1–5 days/week 109 25.1 19
Every day 253 58.2 52

Time of daytime nap
15 min or less 59 13.7 10
16–30 min 269 61.4 51
31 min or more 103 23.9 23

Bed partner influence 214 49.5 56
Environmental influence 40 9.2 10
Coping strategy for insomnia 393 90.1 74

Mean SD Mean

Age (years) 30.5 4.3 31.1
Gestational weeks 22.9 7.7 25.1
Anticipated sleeping time 8.4 1.0 8.3
Actual sleeping time 7.3 1.2 6.3
ESS 6.8 4.5 8.2
ISI 7.6 4.7 12.8
BMI (before pregnancy) 20.5 2.6 20.8
Any kinds of somatic discomfort 4.8 2.9 6.3
BDI 5.7 5.4 7.9
STAI-trait 37.3 9 39.6
STAI-anxiety 36.1 10.1 38.7
DBAS 4.4 1.6 4.9
PPS 46.5 13.4 49.8
SSS 45.9 7.8 44

Bold values: P b 0.05; BDI: Beck Depression Inventory; BMI: Body Mass Index; DBAS: Dysfunct
group; NIG: non-insomnia group; ISI: Insomnia Severity Index; PSQI: Pittsburgh Sleep Quality
Inventory; *median (quartiles 2,8) for continuous variables without normal distribution.
variable, psychological and physical characteristics were performed
using independent-samples t-test and Pearson chi-square tests, signifi-
cance test between the two mean scores (t), Measurable data were pre-
sented together with means (X) and Standard Deviations (SD). Non-
parametric continuous data were compared with the Mann–Whitney U
test (two independent samples). Odds ratioswere calculated using bino-
mial logistic regressionmodels, with insomnia being the dependent var-
iable for all independent factors. Risk factors that affect insomnia were
identified according to the enter Logistic Regression analysis results,
and statistical significance was taken as P b 0.05 (two-tailed). Sensitivity
analysis was performed according to different pregnancy trimester with
the backward stepwise multivariate logistic regression analysis.

3. Results

Table 1 shows the sociodemographic and reproductive characteris-
tics between insomnia and non-insomnia groups.

Totally, 436 Chinese pregnant women participated in the study and
were assigned to insomnia (N = 84) and non-insomnia (N = 352)
groups. The average age of the participants was approximately
30 years (20–44), and 20.4% of them are over 35 years old. Besides,
80% of the pregnant women were employed, 83.3% of them had college
education level or above. 97.9% of the pregnant women were married.
Most reported that good quality of life, economic status, marital rela-
tionship and family support. Further, 61.4% of them lived in a nuclear
family and 30.7% women had passive smoking.

The mean weeks of gestation were 25.1 ± 8.1 weeks. Overall 20.2%
of the participants were in the third trimester, 65.4% in the second tri-
mester, 73.7% had planned pregnancy, 53.2% were multigravida, 41.4%
regnant women.

) NIG (N = 352) Statistics

% N % χ2 df P

90.5 303 86.8 0.8 1 0.36
67.9 208 59.1 2.1 1 0.13
77.4 166 47.2 24.8 1 b0.001
82.1 241 69.1 5.7 1 0.01
97.6 132 37.5 98 1 b0.001
96.4 134 38.7 89 1 b0.001
32.1 59 16.8 10.1 1 0.001

0.6 2 0.73
15.5 60 17.1
22.6 90 25.6
61.9 201 57.3

11.9 49 14.1
60.7 218 62.8 0.8 2 0.66
27.4 80 23.1
67.5 158 45.3 13.2 1 b0.001
12 30 8.6 0.9 1 0.32
88.1 319 90.6 0.4 1 0.48

SD Mean SD T/Z df p

4.4 30.4 4.2 1.3 434 0.17
8.1 22.4 7.5 2.9 434 b0.01
1.2 8.4 1.0 −0.6 100 0.54
1.4 7.6 1.0 −7.2 104 b0.001
5.6 6.5 4.1 2.6 105 b0.01
3.7 6.4 4 13.4 434 b0.001
2.5 20.4 2.6 1.3 434 0.19
2.9 4.5 2.8 5 431 b0.001
4.6 5.2 5.5 5.6 433 b0.001*
8.5 36.8 9 2.5 426 0.01
9.8 35.5 10.1 2.6 428 b0.01
1.4 4.3 1.6 2.6 431 b0.01

13.4 45.7 13.3 2.4 416 0.01
7.4 46.3 7.8 −2.4 414 0.01

ional Beliefs and Attitudes about Sleep Scale; ESS: Epworth Sleepiness Scale; IG: insomnia
Index; PPS: Pregnancy Pressure Scale; SSS: Social Support Scale; STAI: State-Trait Anxiety



Table 3
Sociodemographic, sleep variable, psychological and physical correlates independently as-
sociated with insomnia using binary logistic regression analysis.

Associated risk factors P OR 95% CI

Gestational weeks b0.01 1.05 1.01–1.09
Bed partner influence 0.04 1.92 1.03–3.60
ESS 0.02 1.07 1.01–1.14
Moderate or severe subjective fatigue 0.14 0.56 0.25–1.23
Any kinds of somatic discomfort b0.01 1.14 1.03–1.27
Anticipated natural labor 0.28 0.68 0.34–1.36
Moderate and severe subjective somatic discomfort 0.02 2.27 1.11–4.65
BDI 0.04 1.07 1.00–1.14
STAI-trait 0.14 0.95 0.90–1.01
STAI-anxiety 0.34 1.02 0.97–1.08
DBAS 0.06 1.20 0.99–1.46
PPS 0.18 0.98 0.95–1.00
SSS 0.32 0.97 0.94–1.02

BDI: Beck Depression Inventory; Bold values: P b 0.05; 95% C.I.: 95% confidence interval;
OR: odds ratio; CI: confidence interval; DBAS: Dysfunctional Beliefs and Attitudes about
Sleep Scale; ESS: Epworth Sleepiness Scale; PPS: Pregnancy Pressure Scale; SSS: Social
Support Scale; STAI: State-Trait Anxiety Inventory.

4 W.-J. Wang et al. / Comprehensive Psychiatry 98 (2020) 152168
were multipara, 34.2% had a history of abortion, and 79.8% had antici-
pated a natural birth.

The between-group analyses indicated that married status (χ2 =
3.7, p = 0.05), gestation weeks (t = 9.2, p = 0.01), planned natural
birth (χ2 = 4.5, p = 0.03) had significant difference.

Table 2 shows sleep variable, psychological and physical characteris-
tics between insomnia and non-insomnia groups.

Of the 436 Chinese pregnant women, 49.1% women met the signifi-
cant insomnia based on the ISI score of 8 or above. Although insomnia
occurred at least three nights per week in about 60% of the samples,
only 19.2% of the samples received a diagnosis of insomnia based on
ISI score and the criteria of DSM-IV and ICD-10. About 90% of the partic-
ipants had coping strategies for insomnia. According to the self-
reported questions, 49.5% of them experienced interruption from their
bed partner, and 9.2% had been interrupted from their environment.
Further, 16.8% of them had no need for daytime nap, 25.1% needed day-
time nap for 1–5 days once a week, and about 58%women needed day-
time nap daily. About 70% of them reported have 30 min or less nap in
the daytime, 49.1% had high scores of ISI (≥8) and 19.7% had the high
score of ESS (N10). The anticipated sleeping time was 8.4 ± 1.0 h, but
the mean actual sleeping time was 7.3 ± 1.2 h. The mean scores of
DBAS were 4.4 ± 1.6.

Respectively, 60.8%, 53%, 71.6% of them reportedmoderate or severe
level of subjective pressure, physical discomfort, fatigue caused by preg-
nancy. Themean subjective physical discomfortwas 4.8±2.9, themean
BMI before pregnancy was 20.5± 2.6, and themean total scores of STAI
– trait and STAI - anxiety were 37.3 ± 9.0 and 36.1 ± 10.1 respectively.
The median of BDI score was 5 (interquartile range: 2–8).

The between-group analyses indicated that the interruption by the
bed partner (χ2 = 13.2, p b 0.001), the rate of moderate or strong
level of subjective fatigue (χ2 = 5.7, p = 0.01), the moderate or strong
subjective level of physical discomfort (χ2 = 24.8, p b 0.001), the total
Table 4
Correlates associated with insomnia in different pregnancy trimester.

Associated risk factors b13 weeks

P OR 95% CI

Gestational weeks – – –
Bed partner influence – – –
Any kinds of somatic discomfort b0.01 1.74 1.18–2.5
Anticipated natural labor – – –
Moderate and severe subjective somatic discomfort 0.06 0.15 0.02–1.1
BDI – – –
PPS – – –

Multivariate logistic regression analysis was used with backward stepwise method.
Bold values: P b 0.05; 95% C.I.: 95% confidence interval; OR: odds ratio; CI: confidence interval
score of BDI (z = 5.6, p b 0.001), the total score of STAI-trait (t = 2.5,
p = 0.01), the total score of STAI-anxiety (t = 2.6, p b 0.01), the score
of DBAS (t= 2.6, p b 0.01), the total score of PPS (t= 2.4, p=0.01), ac-
tual sleeping time (t =−7.2, p b 0.001), social support (t =−2.4, p=
0.01), sleepiness (χ2 = 10.1, p = 0.001), subjective somatic type (t =
5.0, p b 0.001) had significant difference between the insomnia group
and non-insomnia group. Other variables showed not significant differ-
ence between groups.

Table 3 shows sociodemographic, sleep variable, psychological and
physical correlates independently associated with insomnia (binary lo-
gistic regression analysis).

Multivariate logistic regression confirmed the bed partner interrup-
tion (OR = 1.92, 95% CI 1.03–3.60), the moderate and severe level of
physical discomfort (OR = 2.27, 95% CI: 1.11–4.65) and the kinds of so-
matic discomfort (OR = 1.14, 95% CI: 1.03–1.27), gestational weeks
(OR = 1.05,95% CI: 1.01–1.09), the total score of BDI (OR = 1.07, 95%
CI: 1.00–1.14) and daytime sleepiness (OR = 1.07, 95% CI: 1.01–1.14)
were significant predictors of insomnia in pregnancy. The results showed
that themoderate and severe level of subjective physical discomfort (OR:
2.27) was found to be most prominent risk factors for insomnia.

Table 4 shows correlates associatedwith insomnia in different preg-
nancy trimester (Multivariate logistic regression analysis with back-
ward stepwise method).

The result of sensitivity analysis showed that the kinds of somatic
discomfort (OR = 1.74, 95% CI: 1.18–2.58) was significant predictors
of insomnia in the early pregnancy. The bed partner interruption
(OR = 2.46, 95% CI 1.09–5.51) and the kinds of somatic discomfort
(OR = 1.20, 95% CI: 1.07–1.35) were significant predictors of insomnia
in the second trimester pregnancy. The moderate and severe level of
physical discomfort (OR = 18.51, 95% CI: 2.12–161.67) and the antici-
pated natural labor (OR=0.14, 95% CI: 0.02–1.01)were significant pre-
dictors of insomnia in the third trimester pregnancy.

4. Discussion

To the best of our knowledge, this was the first study on the preva-
lence and risk factors of insomnia in pregnant women in China. In this
study,we found that 19.2% of the participantsmet the diagnostic criteria
for insomnia based on the combination DSM-IV and ICD-10, which is
higher than the previous findings in general population [32–34]. A
study found a prevalence of insomnia of 9.5% in the general population
as defined by DSM-IV and ICD-10 [32]. The pooled prevalence of insom-
nia in general population was 15.0% in China [35]. In addition, in our
study, about half of the pregnant women who did not consumed caf-
feinated drinks or alcohol during pregnancy displayed different levels
of sleep disturbances and poor sleep quality (total ISI score 8–28 or
PSQI N 5), and 60% had insomnia at least three nights per week.

Differences in the definitions of insomnia, methodology and mea-
surement tools between studies [2,5,9,22], may account for the incon-
sistency in the results across studies. In our study, initial screening
with ISI, which is the most common measure of insomnia in pregnant
women [23], was later confirmed by strict diagnostic criteria. Similar
13–27 weeks ≥28 weeks

P OR 95% CI P OR 95% CI

– – – 0.09 1.22 0.96–1.56
0.02 2.46 1.09–5.51 b0.01 18.51 2.12–161.67

8 b0.01 1.20 1.07–1.35 – – –
– – – 0.05 0.14 0.02–1.01

5- – – – – – –
– – – 0.06 1.14 0.99–1.32
– – – 0.09 0.94 0.88–1.01

; BDI: Beck Depression Inventory; PPS: Pregnancy Pressure Scale.
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to our data, Swanson et al. identified 45% in pregnantwomen above the
cut-off score of ISI [36], and Fernandez-Alonso et al. reported 73.5% of
women experienced insomnia (total ISI score 8–28) in late pregnancy
[37]. However, only 17% of participants met the ISI-based criterion
(ISI ≥ 10) for clinically significant insomnia across all trimesters [38],
which was significantly lower than the prevalence in our study.

Other measurements of insomnia were used in other epidemiologi-
cal studies of pregnant women. Kizilirmak et al. identified N50% of
women who scored positive for insomnia symptoms using the
Women's Health Initiative Insomnia Rating Scale (WHIRS) [21].Michele
L. Okun et al. identified 12.6% of the women who had insomnia in early
pregnancy with Insomnia Symptom Questionnaire (ISQ), which was
consistent with established diagnostic criteria [39]. Dorheim et al.
used the Bergen insomnia Scale (BIS) in 2816 women and found that
61.9% of women met the criteria of DSM-IV-TR and mean BIS score
17.5 at 32 weeks gestation [8].

The present result showed that pregnantwomenwith insomnia had
higher subjective physical discomfort. Insomnia in pregnantwomen can
be caused by consequences of physiological and anatomical changes
such as urinary frequency, nausea, vomiting, fetal movement and pain
[17]. In addition, other factors contributing to insomnia may be a result
of hormonal changes during pregnancy including estrogen and proges-
terone via influences on smooth muscles, respiration and the nervous
system [21], or effects on the other hormones [40], or the hormonal ef-
fects on the sleep-wake cycle [41]. Although sleep changes may be a re-
sult of normal physiological changes of pregnancy [42], women and
doctors may underscore the fact that the strong physical discomfort as-
sociated with insomnia should never be considered as “normal”.

Our findings was consistent with previous studieswhich have found
that insomnia disturbances increase progressively across the gestational
period [2]. The prevalence of insomnia symptomswas 12.6% of mothers
at the start of pregnancy, and increased across trimesters [39], and up to
73.5% at a median of 39 weeks [37]. In a French study conducted with
871women, insomnia was found in 46% of women in the first trimester
of pregnancy and was 63% in the third trimester [43]. Kizilrmak found
that the risk of developing insomnia in the third trimester was 2.03
times more than women in the other trimesters [21]. In the third tri-
mester, sleep disruptions may increase with more daily naps [44], dis-
turbed dreams [45], increased cortical arousal and increased
wakefulness after sleep onset [46].

The relationship of excessive daytime sleepiness and insomnia was
also found in this study. In addition, about 19.7% women reported ex-
cessive daytime sleep (EDS) with ESS N 10 and the higher prevalence
of EDSwas found in individuals with insomnia. However, Ebert et al. re-
ported that frequent daytime naps did not significantly influence noc-
turnal sleep quantity or quality [47]. This suggest that the issue that
daytime sleepiness considered be compensatory for insomnia may per-
petuate sleep difficulties or be a useful strategy to deal with insomnia
remains unclear.

Depressionwas a commonmental health problemduring pregnancy
[48]. Our study also found thatwomenwithmore significant depressive
symptoms also had greater risk of insomnia. The greater impact on the
adverse outcomes of pregnancy may be associated with the interaction
between disturbed sleep and depression in early gestation [49]. Depres-
sion and insomnia may be strongly inter-related, and have common
pathophysiology, such as inflammation and neuroendocrine dysregula-
tion [50–52].

Another problem experienced during pregnancy was the interrup-
tion from a bed partner, which was found as one of predictor of higher
prevalence of insomnia in our study. To our best knowledge, there has
been not previous research on this factor during pregnancy. Our result
suggested that sleep interruption from a bed partner increases the risk
of insomnia 1.97 times during pregnancy. More research is required re-
garding this factor in the future.

Although the comparison between insomnia and non-insomnia
groups found that women with BMI of 25 and over in pre-pregnancy
hadmore insomnia complaints, logistic regression analysis did not esti-
mated this variable as the risk factor of insomnia.We also did not detect
any relationship betweenBMI duringpregnancy and insomnia. Previous
study also did not find any relationship between insomnia and body
weight gain [53,54].

As a result of logistic regression analysis we did not find stress as a
risk factor for insomnia during pregnancy. It is possible that short-
term insomnia (assessed in our cross-sectional study) is different from
chronic insomnia and may have no relationship with subjective stress.
Several studies have suggested that chronic sleep loss experienced dur-
ing pregnancy may be considered both a result of stress and a stressor
per se [55]. Our study could not estimate the proportion of the
women with chronic insomnia.

The results of sensitivity analysis according to different preg-
nancy trimester showed that there are differences in the influencing
factors of insomnia in different pregnancy periods. The number of
kinds of somatic discomfort may be considered as the risk factor of
insomnia in the early pregnancy. The bed partner interruption and
the number of kinds of somatic discomfort were associated with
the risk predictors of insomnia in the second trimester pregnancy.
However, the moderate and severe level of somatic discomfort was
the risk factor of insomnia in the third trimester. Furthermore, the
anticipated natural labor was protective factor of insomnia in the
third trimester pregnancy.

Themajor strengths of the study were as followed. Firstly, our study
explored the prevalence of insomnia and the risk factors in pregnant
women using strict diagnostic criteria above. Secondly, the study coin-
cidedwith the peak fertility period after the start of the two child policy
in China, whichmay have a significant influence on pregnantwomen as
a result of the policy change. Thirdly, risk factors for insomnia were ex-
plored comprehensively in the study, including the level and type of
physical discomfort and psychological variables. Lastly, all interviews
were carried out by only one observer, increasing the homogeneity of
the collected data.

There were however several limitations. Firstly, the subjects were
recruited from one obstetrics department of a general city hospital,
which will limit the generalizability of the results. Secondly, more reli-
able and objective sleep related data could be available if
polysomnography was used. Third, the absence of the use of standard
assessment of depression and somatic discomfort. Fourth, it was possi-
ble that many other sleep problems were not assessed such as eating at
night, nightmares, snoring, restless legs syndrome, and sleep apneamay
interfere with the results.

In conclusion, our study of Chinese pregnant women in any trimes-
ter of pregnancy found that two third of pregnant women had sleeping
problems and about a fifth had a clinical diagnosis of insomnia. Several
risk factors of insomnia during pregnancy were similar as in other pop-
ulationwith insomnia, such as depressive symptoms and excessive day-
time sleepiness. Physical discomfort during pregnancy was an
important risk factor for the pregnantwomenwith insomnia. Clinicians
need to paymore attention to the importance of physical complaints es-
pecially late in pregnancy. These risk factors should be routinely evalu-
ated during antenatal care and appropriate intervention should be
provided for pregnant women with insomnia.
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