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Study Objectives: Deterioration in sleep quality seems to be a natural consequence of physical changes during pregnancy. It is still unclear if insomnia 
in pregnancy is associated with the same factors as chronic insomnia in the general population. The aim of this study was to explore the determinants of 
insomnia during pregnancy.
Methods: The study included 266 women (mean age: 30.6 ± 5 years, weeks of pregnancy: 36 [interquartile range 32–38]) recruited at the Department 
of Gynecology and Obstetrics, Medical University of Warsaw. The assessment of variables was performed using the Athens Insomnia Scale (AIS), Beck 
Depression Inventory (BDI), Regestein Hyperarousal Scale (HS), Epworth Sleepiness Scale (ESS), General Practice Physical Activity Questionnaire, and a 
semi-structured interview about different sleep disorders.
Results: Almost 40% of the women in our study received a diagnosis of insomnia based on AIS cutoff scores. The between-group analyses indicated that 
HS score, BDI score, eating at night, legs tingling, nightmares, snoring, and myoclonus differentiated the groups of individuals with insomnia from those 
without insomnia. Other variables were not significantly different between the groups. We divided individuals with insomnia in terms of insomnia duration: 
49% developed insomnia at least 1 year before the study onset and 39.6% during pregnancy. For further analyses we used only the women in whom 
insomnia developed during pregnancy. Logistic regression confirmed that depressive symptoms (BDI) and eating at night were significant predictors of 
insomnia in pregnancy.
Conclusions: Depressive symptoms and night eating are key factors related to insomnia developed during pregnancy.
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INTRODUCTION

Sleep problems are a frequent complaint in pregnant women. 
The incidence of insomnia (difficulties in initiating or main-
taining sleep accompanied by daytime dysfunctions) is high-
est in the third trimester of pregnancy.1–3 For pregnant women, 
chronic sleep debt is a risk factor of gestational diabetes mel-
litus, hypertension, and preeclampsia.4,5 Chronic sleep loss 
and insomnia in pregnancy increases the risk of postpartum 
depression.6,7 The sleep loss the mother is suffering during 
pregnancy is associated with fetus intrauterine growth retarda-
tion, preterm delivery, a longer duration of the delivery, and 
cesarean section.8–13

It is traditionally accepted that poor sleep quality and awak-
enings in the night are the result of pregnancy ailments such as 
nausea, vomiting, lower abdominal and sacral pain, nocturia, 
difficulty in breathing, dyspnea, or growing abdominal circum-
ference. A growing gestational age correlates with increasing 
maternal weight, which may escalate the severity of unpleasant 
symptoms of pregnancy and thus worsen the quality of sleep. 
Additionally, the quality of sleep may be deteriorated by dif-
ficulty finding a comfortable sleeping position. Restless legs 
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syndrome, with its prevalence increasing up to 23% in the third 
trimester of pregnancy, may also disturb sleep.1,14

Worsening of sleep quality in pregnancy is also related to 
sleep apnea. At the end of pregnancy, snoring is reported by 
25% women; 11% of them suffer from sleep apnea.15 Snoring 
and sleep apnea are correlated with higher body mass index 
(BMI) before pregnancy.16

Objective polysomnography studies also confirm changes 
in sleep quality during pregnancy17 that worsen with its ad-
vancement.18 In the third trimester of pregnancy, the total sleep 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Insomnia in pregnancy is 
often explained by physiological changes in the mother’s body. Other 
factors are underestimated and the scientific literature on the subject 
is sparse. The current study investigated behavioral factors (eg, 
depression or arousal) associated with insomnia during pregnancy.
Study Impact: Insomnia is more frequent in women in late 
pregnancy than in the general population, but is associated 
with similar factors. Based on the results of this study, we can 
hypothesize that analogous treatments as for chronic insomnia 
should be recommended.
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duration is shorter and there is a longer wake after sleep on-
set. In addition, the percentage of slow wave sleep and stage R 
sleep is lower, whereas the percentage of non-rapid eye move-
ment sleep is higher than in women who are not pregnant.19 
Quantitative electroencephalographic analysis during sleep 
showed lower power at 1.25–12.00 Hz and 13.25–16.00 Hz in 
the third trimester of pregnancy in comparison with women 
who are not pregnant. This tendency was not the result of tak-
ing naps. There are scant data available on the prevalence of 
sleep disorders, psychiatric comorbidities, and modifying fac-
tors such as physical activity in pregnant women in Central 
and Eastern Europe. Studies have shown that the prevalence of 
different types of insomnia in Poland is similar to that of other 
developed countries, but those studies did not specify a group 
of pregnant women.20,21 There are no reliable studies on insom-
nia during the pregnancy period conducted on Polish women, 
and it is commonly believed that poor sleep quality is simply a 
consequence of typical pregnancy ailments.

Establishing the factors associated with insomnia in preg-
nancy should help to administer appropriate treatment in order 
to prevent its negative consequences. Therefore, in this study 
we aimed to assess the prevalence of insomnia occurrence in 
late pregnancy and its associated factors.

METHODS

Participants
A total of 293 pregnant women with a normal course of preg-
nancy, who subsequently came for a routine control visit to the 
Department of Gynecology and Obstetrics, Medical Univer-
sity of Warsaw between December 2013 and July 2015, were 
invited to participate in the study. All subjects gave their in-
formed written consent before completing the questionnaire. 
The study protocol was approved by the Bioethics Committee 
of the Medical University of Warsaw.

Seventeen women received a questionnaire by mistake; they 
were at earlier stages of pregnancy and 10 women did not com-
plete all of the scales. The final sample included 266 women in 
the third trimester of pregnancy (28th–41st gestational week; 
mean: 35.0 ± 3.7; median: 36, interquartile range 32–38) aged 18 
to 44 years (mean: 30.56 ± 4.95; median: 31, interquartile range: 
27–34); 193 women (72.5%) had higher education, 60 (22.55%) 
had secondary education, and 13 (4.9%) had only basic profes-
sional education. Four women were pregnant with twins.

Among all participants, 196 women were married, 263 lived 
with family, 230 declared being professionally active, and 
34 worked on night shifts. In terms of medical problems, 26 
women were treated for diabetes, 14 for hypertension, 8 for 
asthma, and 2 for allergies.

Instruments and Procedures
We used instruments that are commonly utilized in the assess-
ment of sleep problems, including:

Athens Insomnia Scale
The Athens Insomnia Scale (AIS) is an 8-item questionnaire 
based on the International Classification of Diseases, Tenth 

Revision criteria designed for quantitative measurement of the 
severity of insomnia. Each item is rated from 0 (not a problem) 
to 3 (a very serious problem). The total score of the scale ranges 
from 0 to 24. The scale was validated in Poland with 8 points as 
a cutoff score, and is characterized by a very good consistency 
(Cronbach alpha = .90) and reliability (test-retest reliability, 
r2 = .92).22,23 AIS is one of the most commonly used scales for 
diagnostic purposes as well as research on the effectiveness of 
insomnia treatment.24,25

Beck Depression Inventory
The Beck Depression Inventory (BDI) is a 21-item self-report 
scale, responses for each item are scored from 0 to 3. BDI is 
used to assess the severity of depressive symptoms with good 
internal consistency: Cronbach alpha = .85. The score ranges 
from 0 to 63 and the cutoff point for the Polish population 
is 12.26,27

Regestein Hyperarousal Scale
The Regestein Hyperarousal Scale (HS) is a 26-item scale; 
responses are scored from 0 to 3. HS is used to assess hyper-
arousal with good consistency (Cronbach alpha = .84), the 
score ranges from 0 to 78 points, and is well correlated with 
objective measures of alertness.28 In previous studies patients 
with insomnia achieved high scores on the HS.29,30

Epworth Sleepiness Scale
The Epworth Sleepiness Scale (ESS) is an 8-question scale, 
with a range from 0 to 24 points, used to determine the level 
of daytime sleepiness in populations suffering from a vari-
ety of sleep disorders.31 The scale was assessed in pregnant 
women and is characterized by a good consistency (Cronbach 
alpha = .80).32

General Practice Physical Activity Questionnaire
The General Practice Physical Activity Questionnaire is a vali-
dated screening tool used to assess adult physical activity levels 
with a 4-level Physical Activity Index (PAI): active, moder-
ately active, moderately inactive, and inactive.33 Among 246 
women who completed the General Practice Physical Activity 
Questionnaire in the study sample, only 9 women (4%) met the 
criteria of being active, 39 women (16%) were moderately ac-
tive, 43 women (17%) were moderately inactive, and 159 (63%) 
were inactive. The active group was too small to estimate the 
influence of physical activity on sleep in the study sample.

Other Procedures
In addition, a set of structured questions about different sleep 
disorders and symptoms was used. We asked about common 
symptoms of sleep disturbances, such as sleep nightmares, eat-
ing at night, snoring, tingling in the legs (a symptom of restless 
legs syndrome), myoclonus, duration of sleep problems, fam-
ily history of insomnia, use of sleeping medication, daytime 
dysfunction, and sleep habits. Moreover, data on social, demo-
graphic, and current medical status were collected.

Insomnia was diagnosed according to the AIS with a cutoff 
score of 8 according to the Polish validation.23 Women who 
achieved a score of 8 points or more on the AIS were included 
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in the insomnia group. Then, the insomnia group was divided 
into 2 groups: insomnia developed during pregnancy (duration 
of insomnia ≤ 6 months before examination) and insomnia de-
veloped before pregnancy (insomnia lasting longer than 1 year).

Statistical Analysis
The data were analyzed using SAS software (version 9.4, SAS 
Institute Inc., Cary, North Carolina, United States). First, we 
compared the groups with insomnia during pregnancy and 
those without insomnia in terms of age, advancement of preg-
nancy, weight, BMI, scores from all clinical scales (BDI, HS, 
ESS), different sleep disorders symptoms, coffee drinking, 
hypothyroidism, diabetes and hypertension, and sociodemo-
graphic characteristics such as marital status, employment, 
education, and profession. Student t tests, Mann-Whitney U 
tests, or chi square tests were used depending on the quality 
and distribution of the data. In order to determine the most sig-
nificant predictors of insomnia developed during pregnancy, 
statistically relevant variables (P < .05 in bivariate analyses) 
were entered into a logistic regression model. We calculated 
odds ratios (OR) and 95% confidence intervals (95% CI). Sig-
nificance was set at P < .05 (two-tailed).

RESULTS

Based on structured, nonvalidated questions (yes/no) from 
266 pregnant women in the third trimester of pregnancy, 224 
women (84.2%) reported various sleep problems including: 
nighttime awakenings (n = 157; 59.0%), nonrestorative sleep 
(n = 66; 24.8%), problem with falling asleep (n = 62; 23.3%), 
early morning awakenings (n = 55; 20.7%), snoring (n = 80; 
30.1%), tingling in the legs (n = 70; 26.3%), and eating at night 
(n = 61; 22.9%).

Based on the AIS, insomnia was diagnosed in 106 women 
(39.8%). In this group, 42 women reported that insomnia 
started during pregnancy (39.6% of insomnia group), and 52 
(49%) declared insomnia longer than 1 year. Twelve remaining 
women could not be assigned to any of these groups, because 
of uncertain time of insomnia symptoms.

In the whole group 80 women reported snoring (30.1%), 70 
tingling legs (26.3%), 61 eating at night (22.9%), and 54 myoc-
lonus (20.4%).

There were no significant differences between the group 
of pregnant women with insomnia during pregnancy (n = 42) 
and the group without insomnia (n = 160) with respect to 
age (t = −1.68, df = 200, P = 0.09), ESS score (U = 11,676.5, 
P = .19), education (χ2 = 4.92, df = 2, P = .085), employment 
(χ2 = 1.57, df = 2, P = .46), marital status (χ2 = 1.01, df = 2, 
P = .60), coffee drinking (χ2 = 0.40, df = 1, P = .53), hypothy-
roidism (well controlled; χ2 = 0.57, df = 1, P = .45), asthma 
(well controlled; χ2 = 0.58, df = 1, P = .45), hypertension (well 
controlled; χ2 = 0.085, df = 1, P = .77), diabetes (well controlled; 
χ2 = 1.38, df = 1, P = .24), advancement (week) of the pregnancy 
(U = 13,421, P = .98), body weight (U = 11,335.5, P = .62), and 
BMI (U = 11562.5, P = .82).

The group of women with insomnia during pregnancy 
(n = 42) more often woke up at night and ate (χ2 = 18.15, df = 1, 

P = .0001), reported more tingling in the legs (χ2 = 13.275, 
df = 1, P = .001), nightmares (χ2 = 6.53, df = 1, P = .01), snoring 
(χ2 = 6.06, df = 1, P = .01), and myoclonus (χ2 = 4.59, df = 1, 
P = .03); had higher depression scores (U = 11,067.5, P = .015, 
Cohen r = .5); and higher hyperarousal (t = 5.13, df = 200, 
P = .0001, Cohen r = .4) as compared to women without in-
somnia (Table 1).

The logistic regression analysis revealed that severity of de-
pressive symptoms (BDI score; OR = 1.14, 95% CI: 1.055–1.24, 
P = .001) and eating at night (OR = 2.935, 95% CI: 1.22–7.07, 
P = .02) were significantly associated with insomnia during 
pregnancy in the study group (Table 2) when controlling for all 
other significant factors. The model was significant (χ2 = 55.05, 
df = 9, P < .0001; Nagelkerke R-square = 0.24).

Comparisons of the group with insomnia developed during 
pregnancy and the group with insomnia before the pregnancy 
(lasting 1 year or longer) resulted in significant differences 
only with respect to nightmares (χ2 = 5.81, df = 1, P = .016) and 
tingling in the legs (χ2 = 5.22, df = 1, P = 0.02).

DISCUSSION

In the presented study we established the prevalence of insom-
nia in our sample of women in the third trimester of pregnancy. 
Insomnia was diagnosed in 39.8% of pregnant women partici-
pating in our study, which is a lower ratio compared to previ-
ous studies conducted on populations from different countries. 
In a study conducted with 2,826 Norwegian women in the 32nd 
week of pregnancy, primary insomnia was diagnosed in 61.5% 
of women according to the Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition Text Revision criteria.6 
In a Turkish questionnaire study based on answers from 486 
women in the second and third trimester of pregnancy, insom-
nia was diagnosed in 52.2% women according to the Women’s 
Health Initiative Insomnia Rating Scale.3 In a French study 
conducted with 871 women, insomnia was diagnosed in 46% 
of women in the first trimester of pregnancy and in 63% in the 
third trimester.2 The lower prevalence of insomnia in our study 
might result from the fact that many women complained only 
of selected insomnia symptoms. However, they did not reach 
a score of 8 on the AIS, which is the cutoff score for insomnia 
diagnosis according to a Polish scale validation.23 Neverthe-
less, our study showed that the percentage of cases with in-
somnia in the population of third-trimester pregnant women is 
much higher than in women from the Polish general population 
(which fluctuates around 28%).20,21

In this study snoring was reported by 30% of pregnant 
women, which is similar to the figures from previous stud-
ies.3,15 Almost one-fourth of subjects (22.9%) reported eating 
at night. To the best of our knowledge, there is no research on 
this phenomenon in pregnancy. The amount of women that re-
ported eating at night was 3 times higher in women that devel-
oped insomnia in pregnancy then in pregnant women without 
insomnia (45% versus 15%). However, the utilized question-
naire asked only if the person got up at night and ate, and there 
was no thorough examination to explore the reported eating at 
night. We do not know whether women woke up because they 
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felt hungry or ate because they were awake. It is widely ac-
cepted that eating at night as a sleep disorder is associated with 
psychiatric disorders such as depression or anxiety, as well as 
substance use disorders and previous eating disorders.34 Fur-
ther studies in this area of pregnancy are needed.

Insomnia that developed during pregnancy represented 
about 40% of the total number of individuals with insomnia in 

our study. The group of women with insomnia that developed 
during pregnancy complained of waking up at night and eating, 
tingling in the legs, nightmares, snoring, and myoclonus, and 
had higher scores of depression (BDI) and hyperarousal (HS) 
more often than the rest of the study sample. This group did not 
differ from those without insomnia on many other variables, 
including age, ESS score, sociodemographic status, coffee 
intake, shift work, hypothyroidism, asthma, hypertension, or 
diabetes. Although it is widely accepted that sleep disorders in 
pregnancy are simply the result of typical problems occurring 
during pregnancy (such as gaining weight), we did not find an 
association between insomnia and body weight or the advance-
ment of pregnancy. However, there was a narrow variance of 
gestational age in our study, which might account for this lack 
of association. Elevated scores on depressive symptoms in the 
group with insomnia might indicate depression, but may also 
suggest lower mood, which is secondary to sleep disorders. It 
could also indicate a common pathophysiological mechanism 
of both primary insomnia and depressive disorders.35

Because physically active women in our study sample were 
a relatively small group (4% of subjects), we could not ana-
lyze the effect of physical activity on sleep. Previous research 
has found that moderate physical activity may be beneficial for 
both the course of pregnancy and sleep quality.36

Table 1—Demographic and psychometric characteristics of pregnant women with insomnia that developed during pregnancy 
and without insomnia.

Insomnia Developed During Pregnancy
n = 42

Without Insomnia
n = 160 P *

Effect Size
Cohen d

Age (years) 30.24 (4.7) 30.24 (4.7) .09 0.29
Duration of pregnancy (weeks) 36 (32, 37) 36 (32, 38) .98 0.02
Weight (kg) 79 (72, 88) 75 (68, 83) .62 0.30
Body mass index (kg/m2) 28.8 (25.5, 31.6) 26.4 (24.3, 28.9) .82 0.39
Insomnia symptoms (AIS) 10 (9, 12) 4 (3, 6) < .0001 –
Depressive symptoms (BDI) 11.5 (9,16) 5 (3, 8) .015 1.11
Hyperarousal score (HS) 42.40 (8.03) 35.10 (8.25) < .0001 1.04
Epworth Sleepiness Scale (ESS) 10 (9, 12) 8 (6, 11) .19 0.66
Education (higher) 36 (85.7%) 111 (69.4%) .085 –
Marital status (married) 33 (73.9%) 116 (78.6%) .60 –
No coffee consumption 25 (59.5%) 86 (54.1%) .53 –
Employee status (active professional job) 39 (92.9%) 137 (87.8%) .46 –
Shift work 3 (13.2%) 21(7.14%) .3 –
Hypothyroidism 5 (11.9%) 13 (8.2%) .45 –
Asthma 2 (4.8%) 4 (2.5%) .45 –
Hypertension 2 (4.8%) 6 (3.8%) .77 –
Diabetes 6 (14.3%) 13 (8.3%) .24 –
Snoring 18 (42.9%) 38 (23.75%) .01 –
Eating at night 19 (45.2%) 24 (15.0%) < .0001 –
Legs tingling 20 (47.6%) 32 (20.0%) .0003 –
Nightmares 16 (38.1%) 31 (19.4%) < .01 –
Myoclonus 14 (33.3%) 29 (18.1%) .03 –

The values shown are means (standard deviation) for continuous variables with normal distribution, median (quartiles 25, 75) for continuous variables 
without normal distribution, and n (%) for categorical variables. * = student t test or Mann-Whitney U test for continuous variables and chi-square test for 
categorical variables were used. AIS = Athens Insomnia Scale, BDI = Beck Depression Inventory, HS = Regestein Hyperarousal Scale, ESS = Epworth 
Sleepiness Scale.

Table 2—Logistic regression model for predictors of 
insomnia developed during pregnancy.

Odds Ratio 95% CI P
Depressive symptoms (BDI) 1.14 1.06–1.24 .001
Eating at night 2.94 1.22–7.07 .02
Legs tingling 2.14 0.88–5.16 .09
Snoring 1.97 0.80–4.80 .13
Age 1.06 0.98–1.16 .20
Hyperarousal (HS) 1.03 0.98–1.10 .26
Nightmares 1.31 0.51–3.27 .56
Myoclonus 1.00 0.36–2.62 .99

Model: Nagelkerke R2 = 0.24; χ2 = 55.05, df = 8, P < .0001. Significant 
associations are shown in bold. 95% CI = 95% confidence interval, 
BDI = Beck Depression Inventory, HS = Regestein Hyperarousal Scale.
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Using logistic regression we confirmed that the independent 
correlates of insomnia during pregnancy in our study were 
depressive symptoms and eating at night. The association be-
tween insomnia and depression was confirmed in several stud-
ies on groups of men and women with insomnia.37,38 Moreover, 
the hypothesis about a common pathophysiology of insomnia 
and depression may be supported by the fact that insomnia in 
pregnancy increases the risk of postpartum depression.12,39 In 
addition, we found that women with insomnia that developed 
during pregnancy more often suffered from nightmares and 
tingling in the legs in comparison with women with insomnia 
starting before pregnancy. Previous studies have also indicated 
that these symptoms are common during pregnancy, especially 
in its late stages.1,14,40

Our study has several limitations. The results cannot be 
fully generalizable because the study population included 
only a group of pregnant women from a single clinic, located 
downtown in a big city. We used only subjective self-report 
measures of sleep; the results would be more reliable if more 
objective measurement (eg, polysomnography) was used. All 
major sleep problems (ie, nightmares, tingling in the legs, and 
eating at night) were diagnosed with nonvalidated questions. 
We did not collect information regarding whether examined 
women already had children at home and how child care might 
affect their sleep at night. In addition, we did not directly ask 
about a variety of pregnancy-related complaints; our partici-
pants reported only what they perceived as disturbing for their 
sleep. Only 11 women with insomnia declared potential causes 
of sleep disorders, but as these reports were highly subjective 
we did not use them in further analyses.

In conclusion, our study shows that although pregnant 
women reported many sleep problems, insomnia during preg-
nancy is linked to similar factors as in other groups of people 
with insomnia. This suggests that treatment of insomnia in 
pregnancy may be the same as in chronic insomnia in other 
populations, especially with cognitive behavioral therapy. 
Also, pharmacological trials are encouraging, because re-
covery from insomnia is associated with a lower rate of post-
partum depression.41,42 Perhaps diet modification should be 
implemented to prevent eating at night.

Further research on sleep in the population of pregnant 
women is needed because of the high prevalence of sleep prob-
lems in pregnancy and their negative effect on the health of 
the mother and child. It is crucial to find the actual causes of 
insomnia during pregnancy as it seems to be underestimated 
and neglected due to being commonly attributed to the physiol-
ogy of pregnancy.

ABBRE VI ATIONS

AIS, Athens Insomnia Scale
BDI, Beck Depression Inventory
BMI, body mass index
DSM, Diagnostic and Statistical Manual of Mental Disorders
ESS, Epworth Sleepiness Scale
HS, Regestein Hyperarousal Scale
RLS, restless legs syndrome

SWS, slow wave sleep
WASO, wake after sleep onset
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